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SOME BASIC CONCEPTS
OF CHEMISTRY

The weight of a metal of cquivalent weight 12, |
which will give 0.475 g of its chloride, is |
(a) 0.18g (b) 0.12¢

c) 024¢g d) 016g (1994)
A bivalent metal has the equivalent weight of
12. The molecular weight of its oxide will be

(a) 36 (b) 24

(c) 40 (d) 32 (1994)
The percentage of oxygen in NaOH is

(a) 16% (b) 4%

(c) 40% (d) 8% (1996)
The number of moles of water present in
180 g of water is

(a) 18 (b) 5

(c) 100 (d) 10 (1996)
Avogadro’s number of oxygen atom weighs
(a) g (b) 8¢g

(c) S6¢g d) l6g (1996)

The number of molecules in 4. 25 g of ammonia

(a) 3.-5x10% (b) 0.5x10%
c) 2.5x10% (d) 1.5x10%(1996)

How many atoms of carbon are present in a
diamond weighing 0.5 carat? (one carat weighs
200 mg and assume diamond to be pure carbon) |
(a) 5x10% (b) 6x10%

(c) 7x10Y (d) 8x10"2 (1997)
The maximum amount of BaSO, precipitated
on mixing BaCl, (0.5 M) with H,SO, (1 M) will
corrrespond to

(a) 0.5M (b) 1.OM
(©) 15M d) 20M  (1997) |

If 0.189 ¢ of a chlorine containing organic
compound gave 0.287 g of silver chloride, then
the percentage of chlorine in the organic
compound is

(a) 3547 (b) 3557
(c) 37.57 (d) 4537
The equivalent weight of ap acid is equal to
(a) molecular weight/basicity

(b) molecular weight * basicity

(1997) |

11.

12,

13.

14.

16.

17,

18.

(c) molecular weight x acidity
(d) molecular weight/acidity (1998)

If a compound, on analysis was found to

contain C = 18.5%, H = 1.55%, C1 = 55.04%

and O = 24.81%, then its empirical formula is

(a) C,H,0CI (b) CH,CIO

(c) CHCIO (d) CICH,O0 (1996)

A compound with empirical formula CH,0

has a vapour density of 30. Its molecular

formula is -

(a) C;HeO4 (b) C,H,0,

(c) CH,0, (d) CgH,,04 (1998)

One gram mole of a gas at N.T.P. occupies

22.4 litres. This fact was derived from

(a) Law of gaseous volumes

(b) Dalton’s atomic theory

(¢) Avogadro’s hypothesis

(d) Law of constant proportions. (1998)

The empirical formula ofa compound is CH,O.

Its molecular. weight is 180. The molecular

formula of the compound ‘is

(a) C4HO, (b) CsH,;00s

(c) C3HeO; (d) CHpOg (1999)

The equivalent weight of phosphoric acid

(H;PO,) in the reaction :

NaOH + H,PO, = NaH,PO, + H,0 is

(a) 25 (b) 49 -

(c) 59 «d) 98 (1999)

Which of the following equations does not

obey the law of conservation of mass?

(a) 4H+ 0, - 2H,0(b) H,+ O - 2H,0

(¢) 2H+ O,— H,0 (d) Both (b) and (c)
(1999)

The weight of one molecule of a compound
CeoHyn 1

(a) 1.2x10%"g
(¢c) 14x10"g

(b) 5.025x108g
(b) 6.023 % 10¥ g
(1999, 2002)
The specific heat of a metal is 0.16. Its
approximate atomic weight would be
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2 : AlIMS Chapterwise Solutions cn%

Tr—
. i Some Basic Co
(a) 40 (b) 16 26. The nu;r;-t;egr Of'l:(l)“?«n;foﬁgsz g of He is S SeRC eop
o 1999 (a) 78. 71U (IR
R g (o8| 03 P50 e 10 st N
19. 12 g of an alkaline earth metal gives 14.8 g of (c) 7.829 » 10** atoms
its nitride. Atomic weight of the metal is (d) ?.8 934 » 1202 atoms (2014) e
Ez‘; ;_; EE; %gg (2000) | | 27. The amount of BaSO, precipitated on ““Xlng 1. ®: ‘F_quw
. ' BaCl, (0.5 M) with H,S0, (1 M) will correspong __ Weightof s
20.  Percentage of Se (at. mass =78.4) in peroxidase to Weight of co
/anhydrase enzyme is 0.3% by weight, then (b) 1.0 mol 12
\ (a) 0.5mol ) _
minimum molecular mass of peroxidase © 50l (d) 2.0 mol f20!5) = {3:35%
anhydrase enzyvme is .. R = Weight o
(a) 1.576 ~ 10* (b) 1576103 28. How many significant figures are present iy e
: =gy ' 0.0000135? 2. (0):Ato
(c) 1576 (d) 2.136 10° . 7 ®) & e
Vhat is the molarity of H,SO, sol '(20(:18)1 R @) 3 (2013, . ©:M
2k What is the molarity of H,SO, solution tha o 5 . . ) .
% e e o A 29. 10 mL of liquid carbon disulphide (specific Atomic wei
haf:/a de‘nS}f)_ f,’,'&i glec at 35°C and contains gravity 2.63) is burnt in oxygen. Find the
?8}“‘?\1 S“Glg . (b) 8.14M volume of the resulting gases measured g = Percen
a : i . i¥ 3
() 184M (d) 18M (2009 ?:;" — 5 R 4. (@):)
22. 2.5 g of the carbonate of a metal was treated (c) 2350L (d) 2008L (201, No. «
with 100 mL of IN H,SO,. After the completion
of the reaction. the solution was boiled off to ASSERTION AND REASON
expel CO, and was then titrated against 1N - 30. Assertion : Atoms can neither be created nor 5. (d)
NaOH solution. The volume of alkali that destroyed. oxygen:
would be consumed, if the equivalent weight Reason : Under similar conditions of shers
of the metal is 20, is temperature and pressure, equal volume of
(a) S0mL (b) 25mL gases does not contain equal number of atoms, oXyger
(c) 75mL (d) 100mL (2009) : (2002) 6. (
23. To a 25 mL H.0, solution, excess of acidified 31. Assertion : S.I. unit of atomic mass and of am
solution of KI was added. The iodine liberated | molecular mass is kilograms. ) Ther
required 20 mL of 0.3 N Na;S,0, solution. Reason : Atomic mass is equal to the mass of
The volume strength of H.O, solution is 6.023% 102 atoms. (2010,
| 244 of
(a) 1344 gL (EJ 26;4 %LL 2009) | 32. Assertion : One mole of NaC) contains .
(c) S4¢l (d) gL ) | 6.023 = 10** molecules of sodium chloride. :
24. The compound which does not exist as '. Reason : 58.5 g of NaCl also contains
hydrate form 6.023 x 10" molecules of NaCl. (2015)
(a) fcrrous._sulphale (b) copper sulphate 33, Assertion : Equivalent weight of NH; in the B
(c) Mmagnesium S_UIP}“"L reaction, N, — NH, is 1'”3 while that of N, is =
(d) sodium chloride. (2011) 28/6,
25. IIO\\' much dmount Uf(‘USO‘;'S}I:O iS rl:qIUirL'd ﬁlr R(.'HMJ" : Equi\r“lc“l \\-cigh{ ‘
liberation of 2.54 g of I, when titrated with KI? Molecil \
(a) 25¢g (b) 499¢ olecular \mul s
(c) 24g (d) 12¢ (2011) \umhcr of e lost or gained per molc i}
{Answer Key) - .
(b) 2. (¢) 3. (¢c) 4. (d)y 5. (d)y 6. ) 7. (a) 8. (a)
(c) 10.  (a) Il.  (¢) 12. (b) 13.  (¢) 14,  (d) 15, () 16. (d)
() 18. (a) 19. (¢) 20. (a) 21. © 22, (@ 23 W) 24. ()
S. (b) 26. (¢) 27. (a) 28. (dy 29. (a) 30, (¢) 31, d)y 32. (b
(a)
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Some Basic Concepts of Chemistry

A

Lom: _I_z‘_lu_i"ﬂﬁll_\}f_gightof metal

. " Equivalent weight of compound

_ Weight of metal

~ Weight of compound
_ 12 _ Weight of metal

12+35.5 0.475
= Weight of metal = 0.12 g
2. (c) : Atomic wt. of metal =2 x 12 = 24
- Mol. wt. of its oxide = 24 + 16 = 40
3. (c) : Molecular weight of NaOH is 40.
Atomic weight of oxygen is 16,
— Percentage of oxygen = %x 100 = 40%
4. (d) : Molecular weight of water = 18
Given Mass

No. of moles of water =——————— —
+  Molecular mass

80-
= 11_8= 10 moles

5. (d) : Weight of 6.023 x 102 molecules of
oxygen (0,) = 32 g. Since the oxygen is diatomic,
therefore weight of Avogadro’s number of

32
oxygen atoms =~ = 16 ¢

6. (d): Given: Weight ofammonia=4.25g. 17 g
of ammonia (NH;) contains 6.02x10* molecules.
Therefore, number of molecules in 4.25 g of NH;
6-02x 10" x4-25
) 17
7. (a): 1 carat=200 mg
0.5 carat = 100 mg
I mole of C-atoms weighs =12 g
— 12 g of carbon = 6.023x10** C-atoms

6.023710% %100
= 100 mg of tarbon = 121000

5.02 = 10*" atoms

8. (a):BaCl, (0.5M)+ H,SO, (IM)

=1.50 x 108

As Ba® ion concentration is only 0.5M, therefore
only 0.5M of BaSO, can be precipitated.
9. (c): Given : Mass of the compound
and mass of AgCl
chlorine is 35.5 and equivalent weight of AgClis
143.5. Therefore, percentage of chlorine
35.5 Mass of AgCl formed
1435 Mass of substance taken

0189 g

< 100

3

___.__a-—-‘-:—'__'_-___-_-_-_'_-

EXPLANATIONS /!l

_ 355 02870 100=37.57%
1435 0.1890

10. (a) : Equivalent mass of an acid is defin

[

ed as

the number of parts by mass of it, which contains

1.008 parts by mass of replaceab
is the quantity of the acid by mass !

one mole of H' ions.
Eq. mass of acid
Molecular mass of the acid

~ Number of replaceable H atoms
_ Molecular mass of the acid

Basicity of the acid

le hydrogen or it
hat supplies

- Empirical formula mass

0.287 g. Equivalent weight of

11. (c¢):
Relative
Simplest
Element| % Atomic | Moles of | ratio of
mass atoms atoms
c |85 | 12 Llsé—s=1.542 I
H 155 | 1 ?45 |
55.04
Cl 55.04 355 355 =155 1
o lusi| 16 |Blos|

Therefore, empirical formula of the compound is

CHCIO. '

12. (b) : Molecular mass = 2 x vapour density
=2x30=60

Empirical formula mass = 12 +2 + 16 = 30

_ 00 _
=1 ”_30_—

= Molecular formula is (CH,0), = C,H,0,

13. (c) : According to Avogadro’s hypothesis,
equal volumes of different gases, contain same
number of molecules under similar conditions of
temperature and pressure. Thus, 22.4 litres of any

— BaSO,4 42HCI | gas at NTP will contain one gram mole or its
| molecular mass in grams,

14. (d) : Empirical formula of compound is CH,O
12+2+16=30
Molecular weight of compound = 180

molecular mass 180 _
As, n-= s = =0
empirical mass 30
Therefore, molecular formula of compound 1s

(CH,0), = CH,,0,
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15. (d) : The given reaction is : '
NaOH + H,PO, — NaH.PO, + H,0
Molecular mass of H;PO, is 98. As there is only one
electron change involved therefore,
Equivalent weight of H;PO, in this reaction is

_ 98

=7 =08

16. (d) : According to law of conservation of mass,

in all chemical changes the total mass of the system

remains constant or in a chemical reaction, mass is

neither created nor destroyed. This law was

proposed by Lavoisier and tested by Landolt.

But in (b) and (c), mass of reactants is not equal

to the mass of products.

17. (¢) : Molecular weight of Cg3Han

=60x12+1x122=842

Weight of 1 mole of CyH,5, molecules

=842 ¢

Weight of 6.023 x 10> molecules = 842 g
842

6.023x 107

1.4x107" g

18. (a) : According to Dulong Petit’s law :

Weight of 1 molecule =

22. (a): Equivalent weight of metal carbonate

2.5 g of metal carbonate= }6 =0.05 ¢q.

Some Basic COHCGPIS 0¥ Chamls

=20+ 30 =30 Ba™ g * SO«.,,, = B
0.5 mol of Ba®" would Te

jons o form 0.5 mol of B
28. (d): Zeros o the le
in & number are not sig

29. (a):1lmbL uf(jgz\
10 mL of CS, will weip

25

Number of equivalents of H,S0, that would have
reacted = 0.05 i B
Number of cquivalents of H,80; taken

100x1 cs, + 130
:_ll-o—(ﬁ-o _ 12+ (2 x 32)
Number of equivalents of H,SO,4 remains unreacted 6
=0.1 - 0.05 = 0.05 eq. ’

76 g of CS, yie

Number of cquivalent of alkall cansymed :;nd SO, at STP.

=0.05 eq.
1.0 x = 0.05 x 1000
20.05:8000 =aat 30. (e) : Alm:m
23, (d):2K1+ H,S0,+ H,0, - K,80,+2H,0+1, d“t,‘f}yf?' ;T‘;\;s‘
2Na,S8,0; + 1; = Na,S,0;4 + 2Nal u(}n:..:\ d. '\2-“11“
millieq. of H,0, in 25 mL = millieq. of 1, UT\ .u' 3‘1 a :uu
= millieq. of Na,5,0; p\cai)u.n.,or ;\0“
millieq. of H,0, in 25 mL=20x03=6 l‘;{“‘n PL]; o
S, n

1f, for 1 case, |
for 11 case, P

-, 263 gof C8, we

6
millieq. of H,0, in 1000 mL = 25 1000 =240

Atomic weight x specific heat = 6.4 Equivalent per litre = 12;50
; 6.4 »
Atomic weight= =5 =40 240
: B 0.16 . Gram per litre of H,0,= 1000):17 =408 g/L
19. (c) Let the alkaline earth metal be A 34
. 34+ N;— 4;N, (Equivalent weight of H,0, = T =17
lecul 4 .
=— Jio'pculermass ol compll, XL compd. 24. (d) : Ferrous sulphate — FeSO4,7H,0
Atomic mass of metal Wit. of metal :
Copper sulphate = CuSO45H,0
Let atomic mass of metal be x .
: Magnesium sulphate - MgSO,TH,0
= Molecular mass of compound = 3x + 28 2 :
Sodium chloride — NaCl
3x+28 148 .
= ooy =Er 25. (b) : 2CuSO,5H,0 + 4Kl —
20. (a) : The enzyme must contain at least one Cuyl; + 2K,804+ 1, + 10H,0
atom of Se.

0.5 g of Se is present in 100 g of enzyme
78.4 g of Se will be present in =

0.5

= 1.576 » 10° g of enzyme

(¢) : Molanty
_ wt.of solute : 1000

mol. wi, vol. of solution (in mL)

(Volume of solution
100
" 1.84
98 1000
PR ) S4.34

mass

= =5434mlL)
density

Now, molanty - =184 M

100x78.4

Molecular weight of 1, = 254 ¢
Molecular weight of 2CuSO,5H,0
[2(63.5+32 + 64) + 10(18)] g =499 ¢
\ 254 g of 1, is liberated by 499 g of CuSO,5H,0
| 2.54 g of 1, will be liberated by x g CuSO,5H,0
|
\ s e e 499 ¢

254

| -

. N ass
| 26. (c¢) : Number of atoms = 4t

AL mass
' (l U"}x’lll"
A = 7.829 x 10* atoms
| ’T (2) :[Ba®"] = 05 mol 1!
180 =1 mol L}
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(.5 mol of Ba® vould react with 0.5 mol of SO | = By, = mRT. NS
ions 10 form 0.5 mol of BaS0),, 2’3

have
31. (d) : Atomic mass and molecular mass

28, (d): Zeros Lo the lefuof the first non-zero digit iy
in 4 number are not significant, | Jielis.
' Mol. mass

29. (a): ) mbofCS, weighs 2,63 .

1 ml. of €S, will weigh 26.3 . _ Wtofone mu]cculM

cs, 30, — Co, + 250, = /12 xwtof one atomof C—12
{24 (2 7 32) 241 4481
§ ; 32. (b) : Molar mass or mass of 1 mole of NaCl
7 ¢ 672 L =23+355=585g

76 ¢ of CS; yields 67.2 1, of a mixture of CO,

’ According to mole concept
and SO, at 5 [ g ’

1 mole of molecules = Gram molecular mass

672 _ s
- 26,3 gof CS, would yicld = 20f %26.3=2325L =6.023 x 10 mﬁlecule;
76 58.5 g of NaCl also contains 6.023 % 10
30. (c) : Atoms can neither be created nor | molecules of NaCl.
destroyed. This is the statement of law of | i
conservation of mass, | 33. (a): Np+ 6o~ — 2N3" .
Under similar conditions of temperature and | 453 17 )
pressure, equal volume of gases contain equal | . Equivalent weight of NH; = _3_.=?
number of atoms. | 3
As. PV = nRT (Ideal gas equation) | (Mol. wt. of NH; = 17)
, for I case, I ] | 2 28
If. for | case, P\Vy . ny RT, _ - ! _ 14 % _28
for 11 case, PoVy = mRT, While, equivalent weight of N, 6 - B

®
®
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1.
Q

2,

3.

4.

5‘

6.

1

- STRUCTURE OF ATOM

ﬁ

The number of electrons in [ml{‘m]'l is
@ 28 ) 19
(¢) 40 (d) 20

(1994)
According to Dalton’s atomic theory, the

smallest particle in which matter can exist, is
called

(@) an electron

(b) an atom
(c) a molecule -

(d) an ion. (1994)
The number of electrons and neutrons of an

element is 18 and 20 respectively. Its mass
number is

(a) 37

(b) 17
(c) 38

@ 22 (1994)

The position of both an electron and helium atom
is known within 1.0 nm. The momentum of the
electron is known within 5.0 x 10726 kgms™
The minimum uncertainty in the measurement
of the momentum of the helium atom is
(@) 7.0%10**kgms
(b) 5.0x10%**kgms™
(c) 8.0« l(}'u‘kg ms

-1

(d) 6.0x10*kgms (1994)

Which of the following expressions gives the
de Broglie relationship?
h ’ h
(b) —=p
my

@ n=

P my

(a) A=

mp

; v
Lm=

(c) (1994)

8.

9,

10.

o

12.

|
L 13

Rutherford’s scattering experiment is related |

to the size of
(a)
()

electron (b)

(d)

nucleus

neutron

proton, (1995

Atom bomb 1s based on the principle of
(a)
(b)
(c)
(d)

nuclear fission
radioactivity
fusion and fission

nuclear fusion (1995)

.

14,

—

The maximum number of electrons, present iy
an orbital that is represented by azimuthg)
quantum number (/) = 3, will be
(a) 8 (b) 2
(c) 14 (d) 6

The maximum energy is possessed by ap
electron, when it is present

(a) in first excited state

(b) in nucleus

(c) at infinite distance from the nucleus
(d) in ground energy state. (1996)

A radioactive nuclide decays at such a rate that
after 96 min, only 1/8" of the original amount
remains. The value of half-life of the nuclide i
(a) 32 min (b) 12 min
(c) 48 min (d) 24 min.

(1996)

(1996)
Which of the following species is isotonic with
17Rb% 2

(@) 3381‘8?

i (b) Kr™
(€) 3Y

@ Mg® (1996
3 )

“Itis impossible to determine simultaneously
the position and velocity of small particles such
as electron”. It is a statement of

(a) Hund’s rule

(b) Aufbau’s principle
(c) Pauli’s exclusion principle
(d) Heisenberg's uncertainty principle. (1997)

The total number of orbitals in a shell ‘can be

given in the form of n, the principal guantum
number is

(a) 2n (b n
(¢) W’ (d) (n+ 1) (1997
Particle nature of the electron was

expernimentally demonstrated by
(n) de Broghe
(¢) Max Born

(b)  Schrodinger

(d)y J.J. Thomson.

(1997)

Sr_ructure of Atom

. —

15. Generally, the
(@) 1000 to3
(b) 4000 1o 1
(c) 8000 to |
(d) 12000 tq

16. Which of th
radioactive sy
(a) Proton
(c) a-rays

17. Which of th
of filling th

(a) Aufbau

(b} Octet 1

(¢) Hund”

(d) All of

18. Which of tt
discovery

(a) Neutr

(b) Neut

() Neut

(d) All«

19. Planck’s
that of
(a) radi
(b) wo
(©) por
(d) an

20, Ratioof
3000 A
(a) 1

(c) 2

21. Princi

to the

(a)
(b)
. (c)
(d)

}i. o B

(a)
(c)
o
ha
nu
re
(a
(¢

L
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o gnetic quantum

24, Principal, uzimulhall and {11ﬁned 5
numbers are rcspccnvc!y rela
size and orientation

Qructure of At

15. Generally. the limit of visible spectrum is

@ 1000 t 3000 A

(b -Iltml} w 7000 A (a) shape, ;
(¢)  S000 to 10000 A (b) sizc, shape and orientation
ze, oricntation and shape

(c) size, orientation (‘,999)

() 12000 to 150004 (1997)
(d) none of these.

Half-life of radium is 1580 years. I{s averag

16. Which of the following is not emitted by
radivactive substances? 5
(@ Proton b) Posite life will be
- (©) aemys :d) :flj;'_:;“" — (1) 2275 107 years (b) 2.5 % 10° years
W sl s ; (c) 8.825x 10 years (d) 11.832x 10" years
- 17. Which of the following explains the sequence (1999)
E.::} “”{:i'h::i :1;;:::;1!: in different shells? /2(, '21{: .ﬁ:lhl)wing :;Juclcar llmnsf‘onnation
96) (b} Octet rule i1 Na+; H— 5 Mg + 3 n belongs to
(¢) Hund’s rule (1) (m, p) type (b) (p, n) type
an (d) All of these (1998) (c) (e, n) type (d) (d, p) type. (2000)
18. Which of'the following is the main cause oflate | 27. Which of the following arrangements is
discovery of neutron? possible?
: (a) Neutron in nucleus moves very fast. n
(b) Neutron is highly unstable particle.
) (¢) Neutron is chargeless particle. (@) 5
(d) All of these (1998)
t 5 2
t 19. Planck’s constant has the same dimensions as
= that of :
(a) radiant energy () 3
b) work
((c) power ' (0 (2001, 2015)
(9] g MoAEG, R 28. Quantum numbers of an atom can be defined
20. Ratioof the energy of a photon with wavelengths on the basis of
(a) Hund's rule

3000 A and 6000 A is
(b) Pauli's exclusion principle

(a 1:3 (b) 1:2
(c) 2:1 (d) 1:6 (1998) (c) Aufbau's principle
(d) Heisenberg's uncertainty principle.
{ 2002)

21. Principal quantum number of an atom is related
29, Which of the following has maximum energy?

|

to the
(a) orbital angular momentum
I 3p
(b) spin angular momentum ’/ 3” £ i i\r '7‘_‘!_1 L e
(¢) size of the orbital [ (a) ! H | ” ‘ li I |1 ! 1
(d) orientation of the orbital in space. (1998) | : =
| J-\' ";J 3“'

28, S"and Pb" are e AT T T
(a) 1sotopes (b) 1sotones |I L2AER ! ! | : | |
(c) 1sobars (d) isomers. (199Y) 5 3 43

. : .

23. If magnesium atom having atomic number |12 (©) ENAEREREEEE RN = !
has an isotope with mass number 26, then the : J
number of protons, neutrons and clectrons | kP Ip 3d
respectively of the atom are (d) ¥ ' ‘ . T
(a) 12,14, 12 (b) 12,12, 14 . | .
(c) 14,12 12 (d) 12, 12, 12 (1999) (2002, 2017)
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. 30. Spectrum of L is similar to that of
M H (b) Be
(¢) He (d) Ne (2002)
31

+ Azimuthal quantum number defines
(@) ¢ m ratio of electron
(b) angular momentum of ]
(¢)  spin of electron

(d)  magnetic momentum of electron, (2002)

cctron

The quantum numbe
1s associated with
(@) the effective volume of the orbital
(b) the shape of the orbjtal

(¢) the spatial orientation of the orbital
(d)

r'm ofa free gaseous atom

a magnetic field. (2003)

/t\( For principal quantum number 1 = 4, the total
number of orbitals having 7= 3 is
(@) 3 (b) 7
| (¢) 5 @ o (2004)
- The most probable radius (in pm) for finding
the electron in He~ is
(a) 0.0 S ) 5
(€) 26.5 G
35, Ahe isoelectronic pair is
(@) CLO. ICI; (b) 1Cl,, Cl0o,
(¢) IFi, I; (d) *ClO3, CIF;
(2005)

/39 -‘;‘:‘ U emits 8 u-particles and 6 P-particles.
(a) 60'4] (b) 61/40 -
(¢) 6241 (d) 6142

37. a-Parucles can be detected using
(a) thin aluminium sheet
(b) barium sulphate
(¢) zinc sulphide screen
(d) gold foil.

(2005)

2005, 2015)
o 38. The de Broglic wavelength associated with a
ball of mass 1 kg having kinetic cnergy 0.5 J 15
(@ 6.626 10 “m (b) 1320« 10 %y
(€) 1038 = 10 "' ' m (d) 6.626 « 10 ™ A
(2006)
39, X-rays are emitted during

(a) o, n reaction
(€) »n, « reaction

(b) K-capture
(d)  f-emission
(2007)

the energy of the orbital in the absence of |

40. Which of the following radioisotopes is use( aj

anticancerous? .
(a) Na-24 ) 2-1-20 (2
(c) U235 (d) Co 07,

a radioactive substancg :
41. Decay constant of a radioac .. .
égc?:cc-; find 1,4 of the same 5uk115.1:111cc_
(a) 4107 sec (b)y 2~ 107 sec
() 1x102sec . (d) Noneof these
(2007,

42. In the ground state ot”le3 the number of sheyj
occupied, subshells occup@d, filled orbitals ang
unpaired electrons respectively are
(a) 4,8,150 (b) 3,6,15,1
() 3,6,14,0 (d) 4,7, 14,2 204

- 43. Assume that you are travelling at a speed o

¥

l
|
|

The neutron proton ratio in the product nucleus is

* 90 km/h in a small car with a mass of 1030 kg,
If the uncertainty in the velocity of the car jg
% (Av =09 km'h), what is the uncertainty
(in meters) in the position of the car?
(a) m-zl 1210 m (b) Ax22x107"
() Av22x10" m (d) Av=4x10%
(2010) -

(2005) 147 Smallest wavelength occurs for

- (b) Balmer series
(d) Brackett series,
2011

45. Which of the following is wrong for Bohr
model?
(a) It establishes stability of atom. ;
(b) It is inconsistent with Heisenberg ;
uncertainty principle. :
(c) Itexplains the concept of spectral lines for .
hydrogen like species.

(a) Lyman series
(c) Paschen series

(d) Electrons behave as particle and wave.

o (2011)

46. Threshold frequency of a metal is 5 « 10" 5
upon which 1 x 10" ! frequency light is
focused. Then the maximum kinetic energy of
emitted electron is

(@) 33x10") (by 33x10")
(€) 66=10"]) (d) 66 10"}
(2012)
; .onh
'9‘/[" Bohr's orbit, indicates
: 2n

(@) momentum
(¢) potential energy
(d) angular momentum.

(b) Kinetic energy

(2012)

Structurg of,

48. A pa

of ¢]
and
(1)
(¢)

49, Wh

1sot
(a)
(c)
50, In:
of |
(a)
(c)
51. Ac
fol
en

H-

53.

wn
e

55.

Scanned by CamScanner



Structure of Atom 9_
_._________—_____‘_“_____—_________ _-—.-—_-_.__-_—_-_-—_________ e
48. Aparticle is moving 3 e ¢ energy of an electron is Jargely

4

h
[

- Inadecay process jx changes into , {¥. Which -

faster than the speed
avelength of particle
, then particle is .
(b) w-particle |
(d) tritum. (2013
Which of the followip ‘
isotones?

of electron. If the ratjg of y
and electron is 1.8 x 10~
(a) neutron

(c) deuteron

g pairs represents |

56.

| 37.

(@) LAs, ISe

(b) "“Pr, “Os
(© 'SAg “cd

(d) "IHf, “Ba(2014)

of the following processes represents this? |
(a) P-decay (b) P -decay

(c) a-decay (d) y-decay (2015)

. According to Bohr’s theory, which of the

following correctly represents the variation of
energy and radius of an electron in n™ orbit of
H-atom?

1 1
(8) Epx—,rx— (b) Enx-l;,rxnz
n= n~ n-
ol -+ 1
(c) E,<nyreenw (d) Ep=nrx-
n
(2016)

lIonisation potential of hydrogen atom is
13.6 eV. Hydrogen atom in ground state is
excited by monochromatic light of energy
12.1 eV. The spectral lines emitted by hydrogen
according to Bohr’s theory will be |

(a) one ‘{b} two |
(c) three (d) four. (2017) |
ASSERTION AND REASON !

. Assertion: A spectral line will be seen for a

2p, — 2p, tansition.

Reason: Energy 1s released in the form of waves
of light when the electron drops from 2p, to 2p,
orbital 11996)

. Assertion: Hydrogen has only one electron in

its orbit. But it produces several spectral hines,
Reason: There are many excited energy levels
available. (1997)

. Assertion: N, and NO™ both are diamagnetic

substance.
Reason: NO' is 1soclectronic with N,
(19097)

58.

59.

Assertion: Th :
determined by its princ!
Reason: The principﬁl
is a measure of the most pro
finding the electrons around the

pal quantum number.
quantum number (n)
bable distance of
nucleus.
(1995)

Assertion: The 19" electron in potassium atom
enters into the 4s-orbital and not Into the
3d-orbital.

Reason: (n+ Iy ruleis followed for determining
the orbitals of the lowest energy state. (1995)

Assertion: When an atom in group 1A of the
periodic table undergoes radioactive decay by
emitting a positron, the resulting element belongs
1o zero group.

Reason: When an atom emits a positron, its
atomic number increases by one unit. (2000)

Assertion : Hydrogen nuclei combine to form
helium nuclei and energy is released.

Reason : Binding energy/nucleon of He is
greater than hydrogen, (2001)

60. Assertion : For Balmer series of hydrogen

spectrum. the value n, = 2 and n, = 3, 4, 5.

Reason : The value of n for a line in Balmer
series of hydrogen spectrum having the highest
wavelength is 4 and 6. (2002)

. Assertion : Absorption spectrum consists of

62.

63.

64,

some bright lines separated by dark spaces.

Reason : Emission spectrum consists of dark
lines. (2002}

Assertion :
l::: Mg.
Reason : In [ emission, neutron 1s transformed
Into proton, (2003)
Assertion : The free gaseous Cr atom has six
unpaired electrons.

"Na emits a positron giving

Reason
stability,

: Half-filled s orbital has greater
(2004)

Assertion : Nuclear binding energy per nucleon
» IHe.

Reason : Binding energy per nucleon increases
lincarly with difference in number of neutrons
(2004)

1 in the order - (Be > :Li

and protons.

Scanned by CamScanner




10

65.

66.

67.

Assertion : The position of an clement in
periodic table after emission of one o and two
B-particles remains unchanged.

R.euson - Emission of one oand two B-particles
give isotope of the element which acquires same

position in periodic table, (2007, 2010)

Assertion : The quantized energy of an clectron
is largely determined by its principal quantum
number.

Reason : The principal quantum number, 7 isa
measure of the most probable distance of finding
the electron around the nucleus. (2008)

Afserfr'an : The nuclear isomers are the atoms
with the same atomic number and same mass
number, butwith different radioactive properties.
Relason : The nucleus in the excited statc will
evidently have a different half-life as compared

el AlIMS Cha sterwise Solutions Chemist

68.

69.

70.

7L

Assertion : Bohr model fails in cas€ of multi-

clectron species.
Reason : 1t docs not
interactions.

electron
(2012)

pected to

mention clectron-

. ot
Assertion : The spectrumt of He' 15 €X

be similar to that of hydrogen.

Reason : He' is also o€ clectron system.
(2012)

umber of radial and angular nodes

| respectively.

fradial and angular nodes

al quantum number.
(2013)

Assertion : N
for 3p-orbital are I,
Reason : Number 0
depends only on princip

almer series of hydrogen
=2andm=3 & 5 s
fora line in Balmer series
the highest

(2015)

Assertion : For B
spectrum, the value 1
Reason : Thevalueofn
of hydrogen spectrum having

wavelength is 6.

to that in the ground state. (2010)

e e Aps_s;ér_}(;y_ }— e
1. (@ 2 TR A ¢y 4 (b5 (dy o T (a) 8 (b)
9. (¢) 100 (» 1. (@) 1. (@ 13 (b 4. (@) 15 (b) 16, (1)
17. (a) 18 (b) 19 ) 20, (¢ 2. (O 12, (b 23 (4 24, (b
28, (a) 26, (b) 7. (1) 28 (D) 2, (¢ 300 (W) 3. (b 32 (@
3 (b M) & (d) 6. (©) 3. (©) B W 39. (b 40. (d)
4. (1) 4. © 4 (44 (a) 48, (d) 46 (b) 47. () 48 ()
49, (a) S0. (b) g1, (b 5. () gy, () 54 () g5, (b) S6. ()
72 (@) S8 () 59 (W 60. (¢) 6l (d) 62, (d) 63 (<) 4. (d)
68. (a) 66 (n) 6. 1) 68. (b)) &Y. (1) . () T (<)
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1. (d) : Atomic no. = 19
¢ present originally =19

Total no. of e =19 + 1 (from —ve charge)
=20

2. (b) : Dalton’s atomic theory says that an atom
is the smallest and indivisible component of all
materials.
3. (c):Massno.= No. of protons + No. of ncutrons
No. of protons = No. of electrons
— No. of protons = 18
— Massno. =20+ 18 =38 [

4. (b) : The Heisenberg uncertainty principle,

h . 5
ArxA plﬁ , where Ax = Uncertainty in position,

h
Ap = Uncertainty in momentum and —— = constant.
ap =t e 4n

. h

As Ax is same for electron and helium and 2; is a
constant, therefore minimum uncertainty in the
measurement of the momentum of the helium atom
| be same as that of an electron which is

wil
50x10%kgms™.
h

=h_h

5. (d): de Broglie relation is (%) et

where m = mass, v = velocity, p = momentum,
). = wavelength.

6. (b):In this experiment, when a thin foil of gold
was bombarded by c-particles, most of the
a-particles went straight and very few got large
deflections. This led to the conclusion that nucleus is
very small and very compact.

7. (a) !
8. (b): /= 3 comesponds to j-orbitals. There are
seven f-orbitals and each orbital accomodates 2

electrons
9, (c):As the electron goes away from the nucleus
its energy increases sharply

g2
'tl '.}”

N

10. (a): N =|
Imitial amount, Amount at *f" time

No. of half lives

Ny

n

J

-

=
-

(nven,

o

EXPLANATIONS

total time
As by definition, 1= 37 £ jife time

96

half life time = 3 32 minutes

=

. : ich have
11. (a) : Isotonic specics are those which h

identical numbers of neutrons.

Rb%; n =86 — 37 =49

5P n=87-38=49

oKr™n = 84 - 36 = 48

Y'Y n=89-39=50
Mg™n=85-37=48

(d) : According to Heisenberg’s uncertainty

12.
principle,
h
Av X Ay2 ——
4mtm

Av = uncertainty in position

Av = uncertainty in velocity

h = Planck’s constant (6.63 x 10241 s)

m = Mass of electron

13. (b) : If Principal quantum number (n) is 2,
Possible orbitals = 2s, 2p,, 2p,, 2p.

| Total = 4 (i.e, n* = 4)

If n=13,
Possible orbitals are one s, three p-orbitals and five
d-orbitals total = 9 (i.e., n* = 9)

14. (a) : de Broglie proposed the relation :

h
A i where, A = wavelength
mv = momentum of particle
15. (b): Visible spectrum ranges from 4000 A to
7000 A.
16. (a) : Radioactive substances usually emit
w-rays (He nuclei), p-rays (electrons)
or y-rays or sometimes positrons ().
17. (a): According to Autbau principle, the subshell
with minimum energy is filled up first and when this
obtains maximum number of electrons, then the next
subshell of higher energy starts filling.Sequence
comes out tobe : 1s, 25, 2p, 3s, 3p, 45, 3d, 4p, 55, 4d,
Sp, Gy, A cle
18. (b) ¢ Neutron in free state immediately
decomposes 1o proton and electron which makes its
detection very difficult outside the nucleus.

| [
gt = P ¥ ¢
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19, (d) : Plancks constant, h = 6.63 x 13 ¢
Also, £ = py,

= ff =

Energy # Time

=Force » L~ T

=MLT 2 7 [ 2 T= pMpip
Angular momentum, L = myy

=M«

2 L=MLPT!
Therefore, both have same dimensions

20. (c) : Energy of a photop i given by :

E=h = {;9
£B000A) her3000 5
E2(6000A) ™ he /6000 = 1
21. (c): Pl_'incipal quantum number () represents
the name, size ang energy of the shell to which the
electron belongs. Higher the value of 5

the distance of the shell from the nucleus,

22. (b) : Isotones are the nuclei that have same
number of neutrong in them,

. Lreater is

n
1657 * number of neutrons = 32 — 16 = 16

P number of neutrons = 31 - 15 = |6

23. (a): Isotopes are nuclei that have same atomic

number but different mass number. g
Atomic number of the isotope = 12

= Number of electrons and protons = 12
Number of neutrons = Mass no, - Atomic no.

=26-12=14

24. (b) : Principal quantum number (n) represents

the name, size and energy of the shell of the electron.

n= 1.2 3,4 ...

Azimuthal quantum number (/) describes the

spatial distribution of electron cloud and angular
momentum

Magnetic quantum number (m) describes the possible
orientations of orbitals.

25. (a) : Average life = Half life ~ 1.44
1580 = 1.44
2275.2 years
2275 » 10" years
26. (b): [INa+ H - Mg+ 'n
'H represents proton (or p)
nrepresents neutron (or n)

The reaction is of (p, n) type.

s . g, e T

R TR U e ST e R

27. (a) : When n = 5, then 1=0,1,2,3 4

+1; ¥
Again when [ = 2, then m = 22, -1, 0, +1, +2,

The *s* value can be +1/2. I
Hence the arrangement, 1t = 5, [ =2, M= 2 S =417
possible for an clectron. ’ .

28. (b) : Each electron in an alom 15 qCSlgna:Cdb
a set of four quantum numbers. l\ccﬂfdl'ﬂg to Paylj
exclusion principle, no two electrons in an atom
same values of all the four quantum numpe,.
Therefore consequently, an orbital accommodateg g
electrons with opposite spins, these lw? c‘lc?t‘rons haye
the same value of quantum number ‘', I" and ‘e
but value of ‘s will be different.

29. (c) : The order of increasing energy of g,
subatomic orbitals is s < p < d < f. The energy ;o
excited state is more than that in the ground sy,
Since option (c) is in an excited state, therefore it g
maximum energy. o

3[].. (a) : Number of electrons in Li® 1s one, simj|,
to the hydrogen atom. One clectron system shoy
similar kind of spectra. Many electron system specty,

" is complex due to inter-clectronic repulsions.

31. (b) : Azimuthal quantum number defines th,

| spatial distribution of electron cloud and angyly,

momentum.
eg, =0, s-subshell
[=1, p-subshell
[=2, d-subshell
Orbital angular momentum of an electron is calculateq
using the expression,

h
- 2'”4-1}'2‘#

32. (c) : This quantum number describes the
orientation or distribution of electron cloud.

133 (b):n=4

157 25% 2p" 357 3p" 34" 45 4p® 4d" 4™

[ = 3 only for f orbital.

Thus, the total number of orbitals for 1 = 3 is equal 1o
7 (because f contains seven orbitals),

34 (c) : Most probable radius = a/Z

where a, = 529 pm. For heliom ion, Z = 2
529

s , 72645 pm

5. (d) : Number of electrons i 10,
17+2x8+1=3%

Number of ¢lectrons in CIF; = 17+2x9- | =34

Structure of Atom
_—___-_______‘—---_\_

36. (c) : 5,UPB :2; X%
Number of protons = 82 ?
Number of neutrong < 124
Neutron/proton ratjg in

12462
82 41

the Product

37. (c) : Rutherford firsy

of al| use
(ZnS) as phosphor for detection of (
38. (a) : Kinetic energy = 1 iy
2
[m = ma:
1 2
or, 0.5=EX1X1} or, v=lms
de Broglie wavelength, ) = L
mvy
. 6.626%1074 g
O A= ——————— —6.626x

Tkg»1mst
39. (b): In certain nucleus, the ny
electron from the K-shell (being near
The vacancy created is filled up witt
the higher shells thereby emitting
of K-clectron capture, a proton
converted into a neutron (p + ¢ -
40. (d) : Radiation (y-rays) emitte
substances (»,Co™) destroys the cel
in treatment of cancer in which 1
are wiped out.
41. (a): li—)%r—a%—r—» :

8
S0, Iy = 42

.69
L4, 063 0653
i 693
42, () : Cu™ = 157 24° pf3shs
Shells occupied =3, sub-s|
filled orbitals = 14 and unpairec
I
3. (b): Acz—
(A)(mAv)

662610 "
Av 2 —— -

[
(4x3.14x1050)(09), 3

Av22x10 "m

The uncertainty in the position o
than the uncertainty in the pos)
a hydrogen atom (3 « 10 " r
value to have any measurable
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36. (c) 1 o U* T??E"

Number of protons = g»
Number of neutrons = 174
Neutron/proton ratio in the
124 _62

T8 4l

206
g X

Product nucleus

37. (c) = Rutherford first of 4 u

sed zinc sulphide
(ZnS) as phosphor for detection ’

of u-particles.

38. (a) : Kinetic energy = 12,,,1,3

[m = mass, vy = velocity]

1
or, O.Szaxlxv2 or, !

v=Ilms~

h

my

de Broglic wavelength, 7. =

_6.626%107 Jg

-1 -

or, A

6.626 %1074
Tkg* I ms o

39. (b) : In certain riucleus, the nucleus captures an
electron from the K-shell (being nearest to the nucleus).
The vacancy created is filled up with the electron from
the higher shells thereby emitting X-rays. As a result
of K-electron capture, a proton in the nucleus is
converted Into a neutron (p + ¢ — n).

40. (d) : Radiation (y-rays) emitted by the radioactive
substances (,;C0™) destroys the cells. Hence, it is used
in treatment of cancer in which the malignant cells
are wiped out.

i, @) 1L b f et b |
o MR AR TR T T
So, t)15 = 412
0.693 (.693
=4x -=4x - =4 %107 sec

8 69.3

42. (c): Cu’ = 157 257 2p"35%3p"34"
Shells occupied =3, sub-shells occupied = 6,
filled orbitals = 14 and unpaired ¢ = 0

J
43. (b): Axz
(4m)(mAv)

6.626 210 °
Ar 2

]
(473,14 Iﬂﬁ[)]tll.‘)l[

M 1000 ]
3600
Arz2x10 "m

The uncertainty in the position of the car 1s far smaller

than the uncertainty in the posttion of an electron in
1 -

107" m) and far too small

a hydrogen atom (3 ~
value 1o have any measurable consequences,

[

|

44. (a) : Series — Lyman, Balmer,
paschen, Brackett, pfund

Increasing wavelength oy
45. (d): (a) It successfully CXPIQmCd the stability
of atoms.

H . . |
(b) It is not in agreement with Heisenbergs
uncertainty principle.

(c) It does not explain the spectra of multi-electron
atoms.

46. (b) : Following the conservation of energy
principle,

i 1 '
Kinetic energy (imeszzh(v—vg)

=(6.626 « 107 J 5) (1 » 10M g _ 5 % 10" s
=(6.626 » 107" J 5) (5 % 1" s
=3313 2102

47, (d) : myr = n—'[I
2n
. Xparti
48. (a) :Given : —Einﬁl':—:l.ﬁxlﬂ_4
- }'-c]eclrun
and particle -

Velectron

According to de-Broglie equation, lzi

my
)“particl_e _ h

« Melectron * Velectron
Mparticle * Vparticle h

}‘clectron

= Melectron , Velectron
m

particle  Vparticle

= 1 3

A
8x1074 < 21x107 ke 1

Mparticle 3

9.1x1073!

18x107¥x3
Actual mass of neutron is 1.67493 x 10727 k

m

particle = = 1.6852 x 1077 kg

(L)
=

. Hence, the particle is neutron.

| As=177-133

49. (a): Isotones have the same number of neutrons,
445 Se=78-34=44

50. (b):7X — Y+ Ne(or Y

51, (b) : According to Bohr's theory,
-,{321!3::!7.'3('4

y I
n~h*

‘l; b
U "
and £, =

i hl yl

An“miek
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- y . f mass dunng on, —_—
52. (c) : Since ionisation potential of hydrogen atom | exothermic because of loss ©

67. (a) : The t".uc'l.e.ar ISOmericm &
A : - =V METIsm in
is 13.6 eV, eg, tH+ - 4He +24.9 Me same mass number and same af,
E,=-13.6 eV

- The wavelength of the line can becalculaieq arises due to different radionct;
60. (c): Thewaveleng 10actiy

-13.6

i : The reason for nuclear isameris

e Ritz formula : ! erism

Now, £,-EF =—7 —(-13.6)=12.1 Bythe R energy states of two isomeric nug)
- . i y d state and other |

1 11 — Rydberg constant in the ground er in |

s 13.6=12.1 ~ R(:z'— ”12\‘ R Ripees The nucleus in the excited state w

T ’ 7 half-life.,
a=3 Therefore, for calculating highest wavelength in

68. (b): Bohr model does not ex,

After absorbing 12.1 eV, the electron of H-atom is | Balmer series (1, =2),m should be 3. multi-electron atoms,

. oo o 61. () : Absorption spectrum is produced when 69. (a) : Al species Vike He' 1
Thus, possible transitions are 3 i.e., 3 — 2, white light is passed through a substance angd clectron are expected to have si
2> land3 - |. mmsmhthcd light is analysed by a spectrograph. The of hydrogen.

dark 51'121CL":5-001'YESP01‘I(15 to the Hgl.*n radiation

absorbed by the substance. And emisston Specljmm

is produced by analysing the radiant cnergy emitted

by an excited substance by a spectrograph. Thus,

discontinuous spectra consisting of a series of sharp

lines and separated by dark bands are obtained.

b n 0

62.. (d):Na™ — Mg~ + P

It involves B-particle emission.

While positron emission is due to the conversion of

53. (d) : No transition can take place between
2p.— 2p, as 2p, and 2p, are degenerate orbitals.
54. (a) : Hydrogen (Z = 1); 1s'

This single electron can be expected to go in higher
energy levels and when de-excited it gives out
different spectral lines e.g., Balmer, Paschen, etc.

55. (b) : Due to the absence of unpaired electron in
NOT and N,, both are diamagnetic in nature.

Total no. of e in NO"=7+8-1= 14

Total no. of e in N, =7+ 7= 14

Therefore, both are isoelectronic. proton into neutron.

‘,p —r LJ‘I + ?B
63. (c): Cr — [Ar] 3d" 45
Fully-filled s-orbital has greater stability.

56. (a) : Principal quantum number () represents
the name, size and energy of shell to which the
electron belongs. Higher the value of *n°, greater is
thiatsrtzilz:t;:i;tlz shell from the nucleus and hence 64. (d) : Binding encrgy per nucleon of SLi7
nergy. \

= g‘y , L (5.38 MeV) is lesser than ,He" (7.08 MeV) as helium
57;_”(? ;)‘Iulcct_}:':ing ta {Au+fbnau T pm‘fﬁglei_ﬁhz is found to be more stable than Li. As the number of
untilled shell with lowest (n value will be fhille oo s e
first. Therefore, 45 orbital is filled first than 3d orbital. | psticles fx ‘a TuLleus mcrcaseé. e totz?\ iR
For 4s - orbital, (1 + )= 4+ 0 = 4 energy also increases but not with the uniform rate,

For 3d - orbital. {n + =3 +2=5 65. (a) : The loss of one a-particle will reduce the

58. (c) : Positron emission ; mass number by four and atomic number by two.

X o tx 408 Subsequent two B-emissions will increase the atomic
Positron number by two without affecting the mass number.
Therefore, after positron emission, atomic number of | Hence, the new element will be only an isotope of

the atom decreases by one and mass number remains | the parent nuclide and hence its position in the
unaffected. ) | periodic table remains unchanged.

. : |
59. (a) : A nuclear reaction in which two lighter |

3 al
2k m,}
i ; c.o 660 () E = -
nucler are fused together 1o form a heavier nuclei is |

1 b
nh-

called nuclear fusion. In such a process, more stable | where n = principal quantum number which has

nuclei come into existence and binding energy per |

only integral value, it follows that total energy 1s
nucleon increases. Fusion reactions are highly

quantized.
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67. (a) : The nuclear isomerism in the nuclei of
same mass number and same atomic number
arises due to different radioactive propertics.
The reason for nuclear isomerism is the different
energy states of two isomeric nuclei. One may be
in the ground state and other in an excited state.
The nucleus in the excited state will have different
half-life.,

68. (b): Bohr model does not explain the spectra of
multi-electron atoms.

69. (a) :All specics like He', Li*', Be? having onc
electron are expected to have similar spectrum as that

of hydrogen.

| nodes
70. (¢) : For 3p-orbital, number 0F ;a(-i;al
=n—.’—l=3*|‘]:3~
Number of angular nodes = [=1 both

ek end on
Number of radial and angularnodes dep

nand I
71. (c): The wavelength of the line can beca
by the Rydberg formula :

|culated

1 | |
3 = R[ —= —2] R = Rydberg constant

m na
Therefore, wavelength will be highest in Balmer series

(n, = 2) when n, is 3.

s
L
Y
L A
@
W

L ]
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6.

Classification cfl

CLASSIFICATION OF ELEMENTS| =

(c)~ loi

AND PERIODICITY IN @

. (d) Al
PROPERTIES b The
! MHPO
(a) M
Which of the following clements will have the | (a) ground state of fluorine atom (c) M
highest clectron affinity? (b) excited state of fluorine atom /p}/‘ Whicl
A4 Chlorine (b) Nitrogen /(.c} excited state of ncon atom it
(¢)  Phosphorus (d) Flourine (d) excited state of ion 0, (1997) 5
(1994,2015) 9. Which of the following Yis the mosgt ; /(c} 3
The long form of periodic table is based on electropositive elementéy : .
(a) mass of the alom (a) Phosphorus ,/{b) Magneqlum « The f
(b) atomic number (c) Aluminium (d) Sulphur  (1998) are 4¢
(c) shape of'the ;u.um 10, Which of the following has maximufn jonisation be th
(d) electronegativity, (1994) pUlL‘I;;iﬂl? ' | . ink]
Which of the following alkaline carth metals |/~ (a) Na (b) K i (a)
has highest ionic mobility in aqueous solution? ‘ (c) Be (d) Mg (1999) 3 (®)
(a) Be (b) Ca* . Which ofthe following ions in aqueous solution | (©
A€ Ba*' (d) Mg (1995) I)/r is the best conductor of electricity? | (d)
The clement, with atomic number 118, will (a). Li’ (b), Na® I 2R Wi
be (c) Mg* (;X Cs' (20[){)) , (a)
(a) a transition element 12¢ Which one of the following is the correct order’ 3 ()
(b) an alkal metal ' of the size of iodine species? . . 2 An
(¢) an alkaline carth metal (@ 1>1 >1 (o) 1>1">1 &
(d) a noble gas. (1995) | (¢) I'>1 >1 /(,d} I >1>1(2000) " Wi
Which of the following has the maximum | 13,, Which of the following has highest second the
electronegativity? / ionisation energy? ' It
(a) C (b) T (@ Ni (b) V ™
(¢) N (dy O (1995) ‘ (¢) Cr (d) Mn (2001) b
"IntheP', S .md( ‘| 1ons, the increasing order | 14, The pair of amphoteric hydroxides is '
of size is ‘ (1) ANLOH),, LiOH /K‘
(a) §2 <Cl <P} Clr<§*<pP (b) Be(OH),, Mg(OH),
(c) 82 <Pr<Cl (d) P<8§ <Cl (¢) B(OH),, Be(OH), (¢
(1996) (d) Be(OH),, Zn(OH), (2005)
If & neutral atom is converted into a cation, then yt Largest difference in radii is found m case of
is the pan
(a) atomic weight increases (a) L1, Na (by Na K
(b) s1ze increases (¢) K,Rb (d) Rb,Cs. =
{¢) atomic weight decreases (2007, 2012) 1.
(d) size decreases (1996) " 16, Which of the following statements is correct? .
e electronic configuration 1s° 25* 2p° 3y (@) lome radius 1s proportional to atomie :Z
shows . number e
1) . ol
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y./Thc phosphate of 4

1%

: /(,) 3,33,53.87

(b) lonic radjy, is in
atomic masq

(ch~ lonic radiye ;. -
/ adius g nversely proportional 1,

versely Proportional 1q

effective nucleq,

charge-
fd) AT] are COITect.

12010,

¢lal has the formula

MHPO.. The formuy, of 1ts chloride would be
(c) M,

(d) Ml
Which of the follgwip.

: g sequence contains
atomic number of only representative elements?
(a) 55,12,48,53 (b) 13,3354 50

(d) 22.3355¢6
2010,

12010,

‘)9.' The first ionisation enthalpy of Na, Mg and Si

/20.

) o

" An element (X) belongs to fourth period

=4

A

1.
9

.

are 496, 737, ??6 kJ/mol respectively. What wil]
be the first ionisation enthalpy
in kJ/mol?

(a) > 766 kJ..’m_ol'
(b) >496 and < 737 kJ
(c) =737 and < 766 kJ/mol

potential of Al

(d) =496 kJ/mol (2013
Which is correct regarding size of atom?

(a) N<0O (b) B<Ne

() V>Ti° (d) Na>K 2014

and fifteenth group of the periodic table.

" Which one of the following fs true regarding

the outer electronic‘configuration of (Y)?

It has

(@) partially filled d orbitals and completely

“Milled 5 orbital,

(b) - completely filled 5 orbital and completely

filled p orbials ‘

completely filled s orbital and half-filled

P orbitals .

(d) half-filled  orbitals and completely filled
v orbital (2016)

(a) 2. (b) 3. © 4. (d)
(b). 10. (©) WU, () 12. ()

17, (b) I8, (¢) 19. (¢) 20. (b

25, (b 26, (b)y 27, (¢) 2B. (o)

22.

23,

(¥

24,

2

=2

27

~1

28.

{ Answer Rey

.

13.
21,
29,

S. Assertion : First jonisation

" Assertion : E* for M/

17

e —

ASSERTION AND REASON

) of
Assertion: The first ionisetion ene{g;
aluminium is lower than that Dfmagr?ﬁ.w .'S
Reasop: The ionic radius of alummmn;;
smaller than that of magnesium- (1994

Assertion: Eleciron, are ejected from 2 certain
metal when either blue o violet light strikes
the metal surface. However, only violet light

causes electron gjection from » second metal.
Reason: The electrons in the firs

t metal require
less energy for ejection.

. (1996).
potential of Be (atomic
B (atomic no, 5).

Ist electron released from Be
but that from B 1s of s-orbital.

(1997)

Assertions lonisation
n0.4) s less than
Reason: The f
15 of p-orbital

. energy for nitrogen
is lower than oxygen. :

.
Reason : Across 4 period effective nuclear
charge decreases, (2003)

Mn?" is more positive
than Cr**/Cr>-,
Reason : The third ionisation energy of Mn is
larger than that of Cr, (2006)
Assertion : F is more electronegative than Cl.
Reason : F has high electron affinity than Cl.
(2007)
Assertion : Helium has the highest value of
lonisation energy among all the elements known.
Reason : Helium has the highest value of
clectron affinity among all the elements known,

(2011

- Assertion : For hydrogen like species, energy

ofan electron in a particular orbit increases with
nerease in value of Z, )

Reason : Flectonegativity decreases across a
period (2016)

by 6. (b T (&) 8 (0
(c) M. (& 15 (b) 16. (¢)
(¢) 22. (b 23 (a2 1. (d)
(c)

ey b —r g -
VS ST it = et et

r g ST
R ———— N S o e
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WL EXPLA

1. (a) : In general. electron affinity dacreases
down the group But du¢ 10 ter—<lectronic repulsions
in small sized F-atom. chlonne has larger £ 4. than thay
of F.

2. (b) : Modem periodic table (i e long form of
table) 15 based on the periodic law hlchusa\s that
physical and chemical properties of the elcm—:*hla are
periodic function of their atomic numbers.

3. (e * Due to the high heat of hydration of small
cations, ionic mobility for the small cations is low.
Order of ionic mobility 1s :

Be* < Mg* < Ca* < Ba*

4. (d) : Electronic configuration of element with
atomic number 118 will be [Rn]S/*6s°6p" Since 1ts
electronic configuration in the outermost orbit
(ns°np’) resembles with inert or noble gases, therefore
it will be a noble gas element.

5. (b) : Order of electronegativity is :

F>0>N>C

6. (b) : In 1scelectronic species, the size of ions
increases as negative charge increases. Therefore,
< 8§ <P

7. (d) : Afier the removal of electron, to form
cation, there is more effective nuclear charge on
remaining electrons in the cation. Thus, size
decreases

8. (c):Neon: Is°, 2¢% 2

Excited state of neon can be represented as :

15 2s°, :p'. !

9. (b): Sulphur and phosphorus are non-metals,
they have very low electropositivity. As aluminium
has one extra-nuclear charge than Mg, it has lesser
electropositive character than Mg [due to greater pull
exerted by nucleus on ¢ |

10. (¢):

potennal than alkaline earth metals due to the extra

Alkalh metals have lower 1omisation

nuclear charge 1n alkaline carth metals (which pulls
¢ mmwards) Also, Mg has lower ionisation potential
than Be as electron to be removed from Mg is present

in one shell outwards than in Be

1. (d): Assmall compact cations are solvated more
in the solubon which causes ther wnse mobility 1o
slow down L', Mg~ and Na® are heavily solvated,

s these have losser 10mc mobiliny

M=l AlIMS Chapterwise Solutions Chemistr,

Ny

NATIONS I

12. (d) : Anions are always larger as compared 1o
the corresponding parent atom as the effectve nuclear
force of attraction decreases per electron. while og
losing an electron (cation formaton). size shnnks ag
effective nuclear charge increases per electron.

13. (c) : Electronic configuranon for chromium is -
+Cr = 15257 2p° 35° 3p° 34" 4¢'

After ionisztion of 45 electron the next electron which
will be 10nised 15 from 34 orbital. As 34 - orbual §5
half-filled, therefore 1t 1s stable. Hence, the second
ionisation of Cr will require much greater 10m1sation
energy than expected

14. (d): Both BoOH). and Zn(OH), are amphotenc
in nature.

15. (b) : Atomic as well as 1onic radn increase from
Li to Fr due to increase 1n one extra shell of electron
on gowng down the group

Li Nz K Rb Cs
Meullic 152 186 227 248 263
radi (pm)

1
16. (e):r,. = —

o % 7
17. (b): Since the phosphate of a metal 1s MHPO,,

therefore, metal M must be divalent, ie. M*. As a

result, the formula of its chloride 15 MCl,.

18. (c) : Sequence (c) contains only representative

elements.

19. (c) : Na, Mg, Al and Si are in penod 3 and as

we move across the penod, the atomic size decreases
and hence jonisation enthalpy increases. So, the order
1s Na < Mg < Al < §i

Hence, JE of Al is greater than that of
Mg (737 &)/mol) and lower than that of
S1(776 k) 'mol)

20. (b) : The atomic radii of noble gases are the
largest in their respective penods. This 1s due to the
reason that noble gases have only van der Waals radi

21, (¢) : The electronie configuration of (X)) can be
wntlen as

S PEDZE I PRk VI PR W A T2

S0, element (X)) has completely filled s and d orbuals
and hali-filled p orbitals

22. (b) : The clements of group 11l have ny* mp

configurstion Since p-electrons are held less tightly

-_—

than s=electrons. The firgy
1s low as compared 0 th
earth metal.
23. (1)
24, (d):BeiZ=3) 1,
B(Z=3): 15,
lontsauon potennal of Ba is
first electron released
s-orbital while 1t 1s from r
25, (d) : First lomisano
greater than oxygen.
N 0
eV 143 13.6
Thus is due 1o stable conf
filled 2p-orbital).
Due to screening effec
experience less amracnor
to this, the valence shell «
charge of the nucleus. Tt
by the valence shell ek
puclear charge and 11s ma
when we move from lef

26. (b): 1t 1s known ¢
more negative down t
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Classification of Elements and Periodicy jp Properi
- Perodity n roperies

Ehaln s-electrons, The first 11 of group 11 element |
15 10w as compared 1 y),,. first 1 of alky;
earth metal, alkiline

23, ()
24. (d): Be(Z= 4y, ls?, 242

B(Z=y5) Is?, 252, 2p! l
lonisation potential of Be j Ereater than that of 3 44 |
first electron  releaseq from Be g from

s-orbital while 1Uis from p-orbigy] in BB

25. (d) : First ionisation energy for nitrogen iy |
greater than oxygen, '
N 0]

eV 145 136
This is due to stable ¢
filled 2p-orbital).
Due to screening effect, the valence electrons |
experience less attraction towards the nucleys Duc
to this, the valence shell electrons do not fee| the full
charge of the nucleus. The actual nuclear charge fel
by the valence shell electrons is termed cllective
nuclear charge and its magnitude increases in 4 period |
when we move from left to right.

onfiguration of nitrogen (half-

26. (b) : It is known that the value of £ becomes |
more negative down the series, As chromium is |

| CnenLy 1 requited due 1y sighe ,,mﬁ;_furaliﬁﬂ-

149

, ]
- han M0,
present below iy cleclrmhf:mm[ s::n"_" '

M has more posyiiye ;7 value than Cr.
Mn — 3d° 452,
Mn** — 34° 44,
Cr— 34" 4y,
Cr'' — 344 44 )
For ehimmation of one clectron {rom Mn*', more

Thus, third 1omsation cnergy af "y g larger thish Cr

27, (c) s Chlorine has hipl, clectran affinity than
fluorine. The Jess negative elecon il l_‘fllj‘_’ill,}‘ of 1'
Muonine as compared o Cilogye 15 due 1 very syngl)
stz of the fluonine aton,

28, (c¢) : He contans fully filled 157 orhjt
has more penctrating effect 44 15 very close 1o the

nucleus und hence has Fghest value of jonisation o
enerpy &

29. () = For hydrogen [ive Species, energy of an

clectron in ™ orbit 1y given by

al which

" 2112:::/{2:'4&. #

E. = 2
th’.l

“n
le, E o 72

Electronegativity increases across 4 period with
decrease in siz¢ of atoms,

®

—————————————————————————
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| CHEMICAL BONDING AND| &
t MOLECULAR STRUGTURE | oo sem

CHAPTER

(c) 4 (
_,ﬂ_._-—'—___-\
17. Bond length order is
1. / The compound containing co-ordinate bond | 9. Which of the following option W.r.L InCreasing (a) 02; 0;<07
" | bond order 15 correct” € 0,"<0;<0, |
(a) SO‘ (b)y 0O, ‘ (a) NO =< (S 0y, < He, )
(¢) H,S0, (d) all of these . (b) C,<NO<He'” 0, 1% Which of the followin
; ' ® - NO €63 coordinate bond?
(1994) (c) Hey <O: 2 R
- (d) He,' <0y <C1<NO (2001 (or K9
} \/V h”"’"t')m“m covalency of an element of atomic k i Jsgile Whereas Ne ¢) HF;
number 7 i . RC. is a planar molccule whereas NC|
4 (a) 4[' i 10. The BC i‘_“ 8 plit 3 19. The correet order of
¢ j (b) 2 is pyramidal, because ‘ (a) CH,<NF, < NI
/“’ 5 (d) 3 (1995) (a) B-Clbond is more polar than N-Clbong (b) NF,<CH,<NI
_ " is more covalent than B¢ eriios
\;' Atomic orbitals of carbon in carbon dioxide (8), N<Cl band 13110 - (e} NHy<NE;<Cl
are bond e (d) H,O<NH;<N
) ; itrowen is smaller than boron atomg
(a) sp-hybndised (b) sp'd-hybridised (c) m"?s‘;“ "“’r: lZne sair but NCI, ha;m 20. The molecules havin
(c) sp-hybridised  (d) sp’-hybndised. (d) BC, 1 “t' | " f)”” : sbape and number
(1999) lone pair of electrons. 2001, e
hich of the following molecule has higheg (a) SeF, XeO,F,
4,/ Which among the following has the largest 1. Whitho . ) NeOF
bond energy? (€) ¢ s TeFy
dipole moment? N-N ;
) P (d} F - r [b) =
(a) HI “"h] ”(J I {d} 0_0 I:'l””'s 5 T 3
(¢) NH ) SO, (1999 (¢) C- -Uos) 21. Which of the fol

correct for resona
(a) The contribu
the same nur

_ _ il of the following compounds possesse
\/"/ Which of the following have non-lincar 12. Which of the g P -
) the € — H bond with the lowest bond

structure? i j iory?
. y issoctation energd.
(4) Ag(NH,) (b) HgCl, aissg & (b) The contribu
. y . ; (a) Toluenc -y
} (¢) SnCl, (d) BeCl, (2000 simular energ
| ' » (h) Benzenc (¢) The contribu
\J(n." The boiling point of CCly is higher than that (¢) n-Pentane i written tha
of CHC, because () 2,2-Dimethylpropane (2003 atoms that .
1 N \ wereery F \ 1 he i
(a) CHCI, forms hydrogen bonds 13. Which of the followmg are arranged m the (d) The 'IP“:“I“‘
{h)y CCIl, 15 highly soluble in water decreasing order of dipole moment? on the elec

S S1ronge q &' forees o . sative cl
(c) CCIl, has strong van det Waals ' forces ol (a) ( HLCLCH B ¢ 1 neg cL

n th element
attracthion than CHCI (b) CHCL( o CHL
.‘u!r CC1, is more 1omg than CHCL. (2000) () CHBL CHOLCH ~ 22, (a0 and NaCl |
o . s .
/ : : Y003 and approximat
77" In which of the following pr - dn bonding 1s (d) CHBr CHE CHC (<003) PP
P the lattice ener
possible 14, The ONO angle s maximum i lattice energy «
8} t' (b) PO, ) fw) NO (b)y NO (ay un2
(c) NU (d) SO (2001) (¢) NO (d) NO, (2I4) (c) N
/. "
- ?) Smallest imternuclear distance 15 found 15, Among the following, the species having 33, Decreasing or
’ {a) O (h) O square planar geometry 1ot central atom are (a) BeCly N
¢) O (d) O (2001) () Xek . (1) SFo, (1) [NiCLJ i) [PACLT (b) BeCly 3

e —
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Chemical Bondin an
e Eﬂ%&mcture

(@) () and (jyy :
© Gsa Gii) %b) (i) and (ij)

) (iii) and (iv)

s
(2006)
16 In [AZ(CN), ], the number of 1 honds :
@ 2 b 3 onds i
©) 4 (d) 6 (2006)
17. Bond length order ig
(lﬂ 0_1_“"-01(0::‘ (b) O.<n2
H = - 2 01"_
© 0°<0,<0, (¢ . 0% 5 83
2 3
(2007

187 Which of the following does not cont

coordinate bond? s
(gﬂ' ?39' (b) BF;
W) HF; (d) NH{ (2007)

19. The correct order of dipole momen¢ is
(@) CH,<NF,< NH; < H,0
(b) NF;<CH,<NH, < H,0
(©) Nm<Nﬂ€C&<Hﬁ

(d) H,0<NH, < NF; < CH, (2008)

The molecules having the same hybridisation‘

shape and number of lone pairs of electrons
are

(a) SeF,, XeO,F,
(¢) XeOF,, TeF,

20.

(b) SF,, XeF,
(d) SeCl,, XeF,

(2009)

21. Which of the following conditions is not

correct for resonating structures?

(a) The contributing structures must have
the same number of unpaired electrons.
The contributing structures should have
similar energies,

The contributing structures should be so
written that unlike charges reside on
atoms that are far apan.

The positive charge should be present
on the electropositive element and the
negative charge on the electronegative
element. (2010)

(b)

(c)

(d)

ra
-

. (a0 and NaCl have the same erystal structure
and approximately the same 1onic radin. If U 1s
the lattice energy of NaCl, the approximate
lattice energy of Ca0O 1
(a) U2 (b)y U

(¢) U (dy 4U (2010)

23, Decreasing order of bond angle is
(a) BeCly > NO, > SO,
(b) BeCl, > SO, > NO,

24,

25,

26.

28,

29,

30,

e
(=]

21
R KGN e e

(©) S0,> BeCl,>NO;

2011)
d) S0,> NO, > BeCl (
The dipole moment js minimum 10
(a) NH, (b) NF;
(c) 503 (d] BF3 (20]2)

Total number of antibonding electrons present
in O, will be
(a) 6

(b) 8
) 4 (d)2 (2013)
In BF;, the B—F bong length is 1.30 A, when

BF; is allowed to be treated with Me;N, it forms

an adduct, Me;N — BF;, the bond length of
B—F in the adduct s

(a) greater than 1.30 A
(b) smaller than 1.30 A
(€) equal to 130 A
(d) none of these.

(2013)
In O, molecule, the formal charge on the central
O-atom is
@ 0 (b) -1
(€) -2 (d) + (2014)

Which of the follow
bond order?

@ 0,<0;>0F () 07> 03 > 0;
(© 0 >0;>0; (@ 01> 0; > o
(2014)

ing represents the correct

Which of the following molecules h
than one lone pair?
(@) 80,
(c) SiF,

as more

{b) XeF:
d) CH,  (2016)

Four diatomic species are listed below in
different sequences. Which of these
represents the correct order of their increasing
bond order?

(a) C* <He, <NO<Oy

(b) Hey' <0, <NO<Cy™

() 0, <NO <y < He,

(d) NO<Cy <0, <Hey (2016)

H,0 is polar, whereas BeF, is not because
(4) electronegativity of F is preater than that
of O)

H.O mvolves H-bonding, whereas BeF,
is a discrete molecule

H.0 1s angular and BeF, is linear

H.O s hinear and BeF, is angular.(2017)

(h)
(c)
(d)

The Ast, molecule 1s trigonal bipyramidal. The
hybrid orbitals used by the As atoms for

“bonding are
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34,

35.

36.

37

38.

39.

—_ = AlIMS Chapterwise Solutions C%
'_"_'_‘—‘—-1_____________________- Y]

(a) dxz-y: B d': 28 P Py

®) d,s.p.p,.p.

() o

x:_ I!}sv p:‘ py
(@)

¥
$:PoPypPs d2 (2017)

ASSERTION AND REASON
Assertion; Yonic

. Compounds tend to be non-
volatile,

Reason: The intermolecular

Compounds are electrost

forces in these
attraction.

atic forces of

(1994)
Assertion: Bond order in a molec

ule, can
assume any value positive or negative, integral
or fractional including zero,

Reason: Bond order depends on the number

of electrons in the bonding and antibonding
orbitals, (1994, 1998, 2000)
Assertion: The atoms in a covalent molecule

are said to share electrons, yet some covalent
molecules are polar.

Reason: In a polar covalent molecule, the
shared electrons spend more time than the
average near one of the atoms. (1996)

Assertion: Bond order can assume any value
number including zero.

Reason: Higher the bond order, shorter is
the bond length and greater is the bond energy.

(1999)
Assertion: The dipole moment helps to predict
whether a molecule is polar or non-polar.

Reason: The dipole moment helps to predict
geometry of molecules. (1999)

Assertion : CHCl, and CH,OH are miscible.
Reason : One of them is polar, (2001)

Assertion : B,H,, Si,H are said to have similar
structure.

Reason : B,H, has two 2 electron and 3 centre
bonds.

40. Assertion : Sigma (o) is a strong bond, While

42.

43,

44,

46.
47,

|

pi (1) is a weak bond.

Reason : Atoms rotate freely about pi (w) bong,

(200; )
Assertion : ANF ~S — F anglein SF,is gregy,,
than 90° but less than 180°,

Reason : The lone pair-bond pair repulsigy
is weaker than bond pair-bond pair repulsion.

(2004,
Assertion : B, molecule is diamagnetic,

Reason : The highest occupied moleculy,
orbital is of o type.

(2005,
Assertion : Molecular nitrogen is less reacijyq
than molecular oxygen.

Reason : The bond length of N, is shory,
than that of oxygen. (2006, 2015,

Assertion : SeCly does not have a tetrahedry
structure.

Reason : Scin SeCl, has two lone pairs. (2008,

Assertion : Bond energy and bond dissociatio
energy have identical value for diatomi,
molecules,

Reason : Greater the bond dissociation energy,
less reactive 1s the bond. (2010
Assertion : CIF, has T-shape structure,

Reason : 1t has two lone pairs arranged at | g2
angle,

(2012)

Assertion : O, is paramagnetic.

Reason : 1t has one unpaired electron.

(2012)

Assertion : Both n(2p ) and m™(2p ) MO’s have
one nodal plane each,

Reason : All MO’s formed by side way
overlapping of 2p-orbitals have one nodal

(2001) plane. (2017)
—{ Answer Key)
L. (d) 2. (a) 3, (c) 4, (b)y 5. (c) 6. )y 7. ®) 8. (b)
% @ 1. @ 1. o« 1 (@ 13 () W @) 15 @ 16 (o
17. (@) 18. (¢) 19. (@ 2. (@ 21. () 22. @) 23, @ 24. (@
25 (@) 26 (@) 27. (@) 28. (@) 2. (b) 30, (b) 3. (©) 3N, (@
3. (a) 34. (a) 3. (@ 36. (b) 37, (a) 38 (¢) 39, ) 40, (o)
41. () 42, (d) 43, (@) 44, (c) 45, (b) 46. (¢y 47 (¢) 48, (d)
AR s 3 e i = e e

Chemical Bondin, angd
0 2 Molecular Sy

e

covalency is 4.
3. (©:C

excited sate = 28! 2.')(1 2]) } 2[}_'

Oymlnd state = 2*\'1 ‘prl Zpyl ZP;' d ’

In 1?1:: formation of Co, molceule, hybridisation

orbitals of carbon oceyrs Only 10 a limited ex
; : e p orbital apg o

nse 1o sp hybridisation, ‘e

4. (b) : Dipole moment in the molecule der
upon the charge and the distance bctwec;
charges.

As oxygen is mare elect
iodine or sulphur, H,0 will haye greater
moment,

5. (0):SnClyis non-linear duc 1o the pre
lone pair of electrons on the central tip g

Tonegative than iy

al

There is a stronger van der Waal
attraction between the molecules in C(
than in CHCL,,

7. (b) : Carbon, oxygen and ni

do not have any d-orbital available
COy, NO, and NO, | there is n
pr-dr type of bonding.

In PO, , phosphorus atom has
available which is used to form pr-
p-orbital of oxygen atom.

8. (b): ln O,, the bond order =
In O, the bond order = 3

In O, . the bond order = 1.5
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L (d):Ho'} oH ' As the bond order in (0,2 js highest, sO Its

mternuclear distance js smallest,

9. (d) : Bond order of the molecules :

: : : . | Oyt KK 2 (=49 0\ 2 2
zf (a)' The electror'uc confi Euration of 5 e g ‘ 3* 1(0'25) (a*25) (a2p,) fn2p‘]2(n2p},)
of atomic number 7, jg 152 252 21 gt o) ment | (n 2p ) (r:*2p},)'
the valence shell is second ri"éi‘pall)'ghﬂ: : 'r‘n.us, | . |
has only four orbitag. Therefy = ek Bond vty 0 = 28-9)=15

. ¢, the elemeny
can '
form maximum of four coyajen bonds. Thys, the | He,": (o15)? (o%15)
covalency is 4. » the |

0
00# \O

All of these, therefore Contain €0-ordinate hopg;
ondin

| Bond order of He,' = L (3 1y =
3' (C} : Cnmlcd state 25' 2;):‘ 2."[1 2ﬁ-| | e 82 2 [2 lJ 05

Opgrouna sue = 257 2p,2 2y 1 9 | - C2:KK(02s) (0%25) (a2 (rap,
[n the formation of Co, molecule, hybridisation of | |
orbitals of carbon occyrs only to a limiteg cxrt] X
involving only one 5 anq One p orbital angd o c{n -
rise to sp hybridisation. e
4. (b) : Dipole moment in t
upon the charge and the di
charges. L f

__As oxygen is more clectronegativc than nitrogen, No | : Y 2p- : :
iodine or sulphur, H,0 wi]| have greater dipole 0 lone pair of electrons is available in BCl,.

Bond order = % (6-2)=20

NO : KK(c2s o (0%2s5)(02 p. P f:l'EZp_‘ P ( ﬂﬂj.)z (T[*prﬂ
Bond order = L (g _ 2y =
he molecule depends order= S (8-3)=25

stanc / a =
¢ between the | 10. (d):BCl: [1] 1111 (Central Boron atom)

i NCL: [+] [1T7T7] (Central N-atom)
3. (¢) : SnCl, is non-linear dye 1o the presence of o 2,‘”
lone pair of electrons on the central tin atom, One lone pair of electrons is available on
cl N-atom. Therefore, NCl; is pyramidal in shape.
\\Sn s 1. (c) : The bond energies of F - F, C - (.
cl1— N -~ N and O - 0O bonds are 33, 80, 39 and
34.2 kJ/mole respectively. Therefore, molecule of
Cl H C - C has the highest bond energy,
6. (c): é_(‘] Cl'-—C! 12, (a) : Bond dfssociati(_]n energy for C - H bond
' A 7% are given below in the given molecules:
c \(‘I Cl "'(‘| CHCH, - 85 keal/mol
: s CyH, - 110 kcal/mol
There 1s a stronger van der Waals’ forces of CH,CH,CH,CH,CH, - 98 keal/mol
attraction between the molecules in CCl, compound | ('.“l
has In CHCL, O oHe-c-on, 92 keal/mol
7. (b) : Carbon, oxygen and nitrogen atoms | |
do not have any d-orbital available. Therefore, in CH,
COy, NO, and NO, |, there 1s no possibility of 13. (b) : The values of dipole moments of methy]
pn-dn type of bonding. halides :
In PO,", phosphorus atom has vacant d-orbital CHF - 151D CH,Cl - 1.56 D;
available which is used to form pr- dn bonding with (HBr-14D; CHyI -129D
p-orbital of oxygen atom. S CHYCEH= CHGF > CH\Br > CH, I |
8. (b):In O., the bond order = 2 14. (d) : The aiciuul_gcumclr)' of the NO, |th .IJS
In 0,™, the bond order = 3 trigonal planar :-.'nh bond angle of 1207,
In O, , the bond order = 1.5 Hybndisation is sp°.

Scanned by CamScanner |



RN ra——

. ",
,N )'Hf
ooy
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- ldeal Feometry g, gong)

hybridisation witly b ingle of |16 Planar, 4

/ . Y - =

N

: S
N()! = o e

) b;i;i'l-dwl ECometry (ripong) planar;
Yordisation With bon anple of 1340

/Q:-.{i; e o
. . e 4
i q?
NO," : 1deal
with bongd

i’

EComelry 1 i

car, sp hybridisation
angle of 1507,

0= N=(}
15, (a): XeF,: lthas ¢

p'd’ hybridisation, «,
square planar s

tead of octahedry) due to pr
S of electrany, on Xe
le shows

ape iy
esence
atom,

P'd hybridisation by s
onal bipyramidal geometry p
) presence of
and it becomes distored letrn
the bond angles equ
the expected angles of 90~

expected trip ety
distorted due 1 alone pair of electrons
thedral or see-saw withy

F ( “7!, po !
; N . \ / E i “1‘_““'“- .
3 Xe | | S ¥
i // \‘ E E | ,-"-
W A . e
! l.'. } I ]
id ds ap
11— R D s |
L[] o] fole o]
[NICLJ jon l
it hybndisation
letrshedral !Iulw
. 4.’ f\q “l:
Pd™” 1on 127 FRES

AT T
(Ad" 4" §p") v ] '.-I“;."Jk '[ -

[PACL) 1on

B aaam =S

O rda

e —— e S

.

12 hybndisation

ATETER Aims Chaptorwise Lolutlons C»‘mmag,,,y

ALk
‘II.._LTI_ ffl {1|H

! ]l)‘lafldl'{.-lhf,h
Frpernmenty however,

A-coordmated complexes of Pl
(n

have, showy ihiy

are th:lln:l;c_n.:m
0) Thus 1w dap” hybndisation whic, .
mvolved i the formation of (PACL) jon le
A-coordinated complexes of Pd(I1) haye ‘-L]'iar.,;
planar geometry with o

‘h‘

O (diamagnctic),
16, (¢): The dicyandes [MICN)) (M ¢

al 10 89" and 1777 nstead of
and 180° respectively, |

U Ay,
Au) are lincar in peometry
In
-C= N~ . vanid
us, two cyanide 1ong p,,
In Ihu Y hiay,
An-bonds,.

| 17, () Ozone molecule s V-shaped with ()

-0
bond length 1274 A

() |
|
" The bond lenpth is intermediate between thay for 4

single bond (1.48 A as in H,0,) and for a doubl,
Cbond (1.21 A as in 0.

Also, bond order « bond length

Hence, 0, < 0, < 0,7,

I18. (c): Only HF, has H-bonding [F-H.. Fl rest
- all the molecules have coordinate bonds.

19. () @ In 1,0, electronegativity difference Is
highest: So, dipole moment is highest in H.O Cy,

15 a symmetrnical tetrahedral structure and its dipole
moment 15 zero.

20. (n):Scl, and XeO.F,, both are spid
hybndised, trigonal bipyramidal and SCe-SAW
shaped with one lone pair of electrons each

SE_ has one Jone pair, Xeb has 3 lone pairs. Xed ',
I square pyramidal with | lone pa, Tel 18 see-
saw shaped with 1 lone panr, SeCl, has see-saw

shape with 1 lone parr, XeF | has square planar shape
with 2 lone pains

21. () = There 15 no restriction that resonating
structures should have +ve and ~ve charges on
atoms that are far apan

Chatnies Eanding apy M

22- (d’ : IJ‘I”]U_: (5

where 4 and
the divtance het,
distances in € 46y an
has smaller anion
almoat the same
only on charge s,
Na and C1 yon
1005 15 2 cach, the
15 four times the |
23. (a) : Compoy
An
24. (d): BF, ha,
25. (a): 0, (5lsy
(m*2p ! = p
Thus, there are
orbitals.

26. (a):InBF,
fluorine and bor
horon.

P

I-/B —F, back
characteristics.
As BF; forms ac
present and t
disappears. Her
carlier (130 A

27. (d): Lewr

Using the rels
Formal charge
free atom) - |

1
electrons| - x
The tormal ¢l
28, (d):

{ Iun_l To

no
elec

-

Scanned by CamScanner



Chemical Bonding and Molecy/a, Structure

—
——

22. (d): Lattice encrgy — _ 914>
2

/
whre g, and gy are charges on jons and r is

the distance between them. gipce oo :
. o . nee interionic
distances in CaQ and NaCl are simj|ar (larger cation
has smaller anion and vige versa) therefore, r is
almost the same. Therefore, Jattice energy dc;acnd;
only on chargc. S‘IHCC the magnitude of charge on
Na* and CI" ions is unity and thyq op Ca* and O*
ions is 2 each, therefore, the |attjce cnergy of CaQ
is four times the lattice energy of NaCy ie., 4U
23. (a) : Compound : BeCl, > NO, > S0,
Angle : 180° > 1320 % |9 50
24. (d): BF; has zero dipole moment.
25. (a): 0,: O15Y(O™ 1Y@ (0*2 R 02p Yooy =ro)
(2p,' = m2p)) |
Thus, there are total 6 electrons in antibonding
orbitals.
26. (a) : In BFy, there is back bonding in between
fluorine and boron due to presence of p-orbital in

boron.
F~r™

/B——F, back bonding imparts double bond

characteristics.

As BF; forms adduct the back bonding is no longer
present and thus double bond characteristic
disappears. Hence, bond becomes a bit longer than
earlier (1.30 A).

27. (d) : Lewis gave the structure of O, molecule as
L
2O\,
2'0: Q:3

Using the relation,
Formal charge = [Total no. of valence electrons in the
free atom] - [Total no. of non-bonding (lone pair)

electrons) - i [Total no. of bonding (shared)

electrons] |

The formal charge on central O = atom ie, no. 1 = + |

28. (d):
(lon | Total | MO B.0.
no. of configuration
electrons o

& 15 KK 025 0*2s* a2p | 25

' n2pl=n2p’atlp

n*2pt

0, 17 | KK 02y? 0*24? o2p*| LS |

‘ | np’ = n2pdna*2p?

| =n*2p, i

XK 025 0*2s* ap}
lepfz = nzpvz ﬂ*zp ’2
= 11*2;)},’

Hence, the correct B.O. is 0; > 0;> 037

T
9. 0): S oxe&
7\ | Q
0O O
SO, (Onc lone pair)  XeF, (Three lone pairs)
F H
| |
1 {1
F H

SiF, (No lone pair) CH, (No lone pair)

30. (b) : According to molecular orbital theory, the

energy level of the given molecules are

C,r = ols? 0*1s? 025% 0*2s? m2p 2 n2p 2 02p 2

B.O.=1/2[10-4]=3 ‘

He,' — als? o*15!

B.0.=12[2-1]=1/2=0.5

NO - ols? o*15? 025% 6*2s? 02p 2 m2p 2 m2p 2

n*2p!

B.O.=1/2[10-5]=25 . :

| 0," > ols? 0*15? 02s? 0*25? 02p.2 n2p 2 m2p 2
n*2p 2 m*2p,

B.O.=12[10-7]=1.5

So, the correct order of their increasing bond order

is He,"<0,"<NO<C,}>*

31. (c): Because of linear shape, dipole moments

cancel each other in BeF, (FEBeS F) and thus,

it is non-polar, whereas H,0 is V-shaped and hence,

it is polar, 1

V4 0'\3
I H

32, (d): AsF, has sp'd hybridisation. In sp'd
' hybridisation, the o - orbital is used along with the
*s"and three *p” orbitals to form three equatonal bonds
and two equally strong axial bonds for a trigonal
bipyramid

33 ()

34, () : Bond order s the half of the difference
between bonding and antibonding electrons. Bond

H

* order

no. of ¢ in I_[ no.of ¢ 1n
bonding M.O. ] | antibonding M.O

T
il

Higher the value of bond order, stronger 1s the bond
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35. (a) .
36. (b) : Bond order

I[ No.of bonding _No. of antibonding
orbital clectrons — orbital clectrons

x
The bond order zero indicates that the bond does noe
exist.

37. (b) : The linear triatomic molecules of the type
B-A-B e.g.. CO; have no dipole moment, not
because the individual C==0 bonds are non-polar
but because the two bond moments (polarity)
cancel each other. Therefore, geometry of molecules
can be predicted by the value of dipole moment.

38. (c) : CHCly and CH,0OH are miscible due to

intermolecular van der Waals® forces of attraction.

Both are polar molecules,

39. (d) : Byll; is an electron deficient compound.

B,H,, contain some un'usurll bonds which are called
as 2-electron, 3-centre bonds.

banana bonds
Si;H,, is called disilane,

o
H-8i-8i-H
H H

40. (c) : Sigma bonding involves end,to end
overlapping of the two atomic orbitals e.g., between
sand s. s and p and p and p orbitals,

Pi bonding (n) involves sidewise overlapping of

the two atomic orbitals e.g., between p and p
orbitals,

Overlapping of orbitals is more effective in |

a-bonding than in z-bonding. Due to the geometry

of the overlapping orbitals, rotation of an atom is |
not possible around n-hond. '

Sand |

XD

repulsions, the F = 8§ = F bond angle decreaseg
from 180°, Er——

; : . total number of clec =
5 l:dc:(] o o1 o2s): 628 2P M2p

P;cscucc of unpaired electron shows (),

: agnetic nature. . )
]"I‘Tgltzllfbl occupied molecular orbital is op
n-type.

43. (a) : Bond order of N2 = 3, bond order of
0:=2; _
Highcr the bond order, higher is the bond l_ils_-ﬂnciation
energy. ic., higher stability or less reactivity. Thug,
N, is less reactive than Oy, '
Highcr the bond order, shortcr_is t!\C bond length
Shorter bond length of N, shows its higher bond order
44. (c) : ScCly possesses seC-suW gunm:;lry. which
can be reearded as a distorted trigonal bipyramida|
struclurc.hhzlving one lone pair of clectrons in e
basal position of the trigonal bipyramid. Sece-say
geometry of SeCly molecules arises due to !h‘? spd
hybridisation of the central atom. The distortion iy
shape is due to the presence of one lone pair of
electrons.
45. (b) : Bond dissociation energy is the energy
required to break a particular bond in one mole of
a gaseous molecule. Bond cnergy is the average
value of dissociation cnergies of the same type of
bond present in the molecule. Thus, bond energy
and bond dissociation energy have same values
for dintomic molecules. Bond energy of C-11 bond
in methane is 99.2 keal/mol. Thus, for polyatomic
molecules, average bond energy is taken as the
dissociation bond energy.

F
46. (0): Ql

L CizeF
i
]".
CIF, (T-shape)

The lone pairs are at equatorial position (120°

angle).

(3=¢) 47. (c) : Oxygen has two unpaired electrons. So it
a-bond " | Is paramagnetic.
41. It‘) ¢ Due to greater lone pair - bond pair | 98- (@) :7(2p) has one nodal plane whereas
repulsions than bond pair - bond pair | T*(2p) has two nodal planes.
—
— . s

I

v If the density ratio of O, and H, is
ratio of their v, will be

(@ 1:1 by 1:4

(c) 16:1 (d)y 1:1¢

2,/~ Which of the following PAses v

highest rate of diffusion?
(¢) NIy (dy 0,

1 A mixture 0f 40 ¢ of oxygen and
has a total pressure of 0.9 gy,

pressure of oxygen is
(a) 0.5 atm
(c) 0.9 atm

(b) 0.1
(d) 0.
Two different gases enclosed i
A and B at same temperature 3
found to contain same number
ratio of volumes of the flasks
() 1:3 (b)
¢y 1:4 (d)

5.  The temperature, at which
1 atm, is the same as that

(a) 273°C (b)

(c) 546°C (dy
VA certain gas diffuses fow
oxygen. The molecular w

(a) 2 (b

(c) 10 (¢

7. Which of the followiny
equal total kinetic enc
Kinetic energy!

(ay O, /
(¢) CH,

8. It a gas occupies a vo
and 620 mm pressure
gas at 47°C and 640 |
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CHAPTER

STATES OF MATTER
(GASEQUS AND LIQUIDS) j

If the density ratio of O,

e el and H, is 16:1, then
ratio of their v, will be
@ -141 b 14
(©) 16:1 @ 116 (1099
}/\\'hith of the fallowing gases will have the
highest rate of diffusion? 1
(@) CO, (b) N, ‘
(c) NH; (d) o, (1994)

S -1 ~ -
37 A mixture of 40 g of oxygen and 40 g of helium
has a total pressure of 0.9 atm. The

partial
pressure of oxygen is
(@ 0.5 atm (b) 0.1 atm
() 0.9 aun d) 0.2am. (1994

4. Two different gases enclosed in different flasks

A and B at same temperature and pressure were
found to contain same number of molecules, The
ratio of volumes of the flasks 4 and B must be
(@ 1:3 (b) 1:1

(c) 1:4 (d 1:2 (1995)

5. The temperature, at which the density of 0, at
| atm, is the same as that of CH, at S, T.P, is
(a) 273%C (b) 100°C
(c) 546°C (d) 150°C  (1995)

V‘. certain gas diffuses four times as quickly as

. oxygen. The molecular weight of the gas 1s
(a) 2 (b) 1
(c) 16 (d) 1.5

Which of the following gas molecules have |
equal total Kineuc energy and translational
kKinetic energy?
(a) 0O,

CH,

Ab) He

(€) (d) N, (1996)

8. If a gas occupies a volume of 300 ¢c at 277
and 620 mm pressure, then the volume of the

gas a1 47°C and 640 mm pressure, 18

(a) 310 cc (b) 410 cc

(c) 500 ce (d) 600 cc (1997
9. /The compressibility factor of an ideal gas is

() | (b)y 2

(c) 4 (d) 6 (1997)

10.

/s

y/

12.

13.

(1995) | M

r 4

A

“In the gas cquation: PV = nRT

(a)
(b) n no. of moles of the gas have volume V
(¢) nis the number of molecules of the gas
(d) Pis the pr;:ssurc of onc mole of the gas.
(1998)

I”is the volume of one mole of the gas

. Atwhat pressure, will a quantity of gas, which

occupies 100 mL at a pressure of 720 mm,

occupy a volume of 84 mL

(2) 820.20 mm (b)y 784.15 mm

(c) 736.18 mm (dy 857.14 mm,
(1998)

1f 300 mL of a gas at 27°C is cooled to 7°C at
constant pressure, its final volume will be

(a) 350 mL (b) 540 mL
(c) 135 mL (d) 280 mL.

Pressure in a mixture of 4 g of O, and 2 g of H,

confined in a bulb of 1 litre at 0°C 1s

(a) 45.215 atm (b) 31.205 atm

(¢) 25.215 atm (d) 15.210 atm.
(1999)

(1999) -

Helium atom is two times heavier than a
hydrogen molecule. At 298 K, the average
Kinetic energy of the helium atom is

(@) two times that of a hydrogen molecule
b)  same as that of a hydrogen molecule

(¢) four times that of a hydrogen molecule
(d) half that of a hydrogen molecule. (2000)

[ the £m s, speed of @ gas molecule at 27°C 1s
100V2 ms ', the rmes. speed at 327°C would

be
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(a) 100ms!
(c) 300ms!

(b) 200 ms!

(d) 400 m s (2000)

16. 1f s pressurc and pis density of a gas, then
P and p are related as
(@) Pexp

P (b) P (lip)
c) Pep

(d)y P (1/pY) (2002)

/1‘7. Dominance of strong repulsive forces among
the molecules of the gas (Z = compressibility
factor)

(2) . depends on Z and indicated by Z=1
ﬂ)( depends on Z and indicated by Z > |
() depends on Z and indicated by Z < |

(d) is independent of Z. (2006)
18. In P versus ¥ graph, the horizontal line is found
b in which exists.
(a) gas
(b) liquid

(c) equilibrium between gas and liquid
(d) super critical temperature (2006)

% Critical temperatures for 4, B, C and D gases are
25°C, 10°C,—80°C and 15°C respectively. Which
gas will be liquefied more easily ?

(a) A (b) B

(c) C (d) D (2006)

- The root mean square speed of the molecules of
diatomic gas is u. When the temperature is
doubled, the molecules dissociate into two
atoms. The new rms speed of the atom is

(a)  J2u (b) u

1 2u (d) 4u (2008)
«

Equal weights of CO and CH, are mixed together

in an empty container at 300 K. The fraction of |
total pressure exerted by CH, s

16

7
' m /lhl 1
|
¥ 5
© @ (2010) |

Two flasks X and ¥ have capacity 1 Land 2 L
respectively and cach of them contains | mole
of a pas The temperatures of the flasks are so
adjusted that average speed of molecules in Xis
it twice as those in Y The pressure in flask X would

E be

¥

m AlIMS Chaétenvlse Solutions Cheﬁs

(a) same as ihal. inY
(b) half of thatin Y
(¢) twice of thatin Y

(d) 8 times of that in ¥ QOIOJ

. In the van der Waals' cqua‘lion, 'a’ signifieg

(a) intermolecular attract!on

(b) intramolecular attraction

(c) attraction between molecules and wall ¥
container

(d) volume of molecules. E

Arrange the following gases in order of thei;
critical temperature.

NH,, H,0, €03, 0:

(a) NH,>H,0>CO;> 0,

(b) 0,>CO,>HO=> NH;

(¢) H,0>NH;> C0O,> 0,

(d) CO,>0,>H0> NH; 201y,

?/‘Thc density of a gas A is thrice that of a gas g
1

he same temperature. The molecular weigh of
gas B 1s twice that of A. What will be the rayg of
the pressures acting on Band A?

B 7
(@ 3 (b) 3
2 1

(c) p (d) 6 (2017,

ASSERTION AND REASON

26. Assertion: For an ideal gas, at constap
temperature, the product of the pressure ang
volume is constant.

Reason: The mean square velocity of the
molecules is inversely proportional 1o mass,
(1995

27. Assertion : Effusion rate of oxygen is smaller
than nitrogen,
Reason : Molecular size of nitrogen 1s smualler
than oxygen. (2004)

28, Assertion : Compressibility factor for hydrogen
varies with pressure with positive slope at all
pressures.

Reason : Byven atlow pressures, repulsive forees
dominate for hydrogen gas, (2003, 2009)

29, Assertion : IFH, and Cl,y enclosed separately in
the same vessel exent pressure of 100 and 200

30.

States of Matter (Gaseous ang L:'c_;ui:ls)

mm respectively, thei Tixture in th
at the same temperatyre will exer
300 mm.

Reason : Dalton’s law of par
states that total pressure s the
pressures,

Assertion : At critical paing.
substance in gascous ang |
same.

| O\ ) I

9. (ay 10
17. (b) 18,
25. (d) 26

——
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States of Matter (Gaseous ang Liquids)

30.

17.
28,

g 29

e I . . . < d!’lll'ﬁ
rnrrL;1 respectively, their mixture in the same vessel Reason : Critical temperature1s the temp'cr‘ o
;IO : ¢ same temperature will exert 3 pressure of at which the real gas exhibit ideal bch:wmt:)rlf 30)
mm. ; )
Reason : Dalton’ considerable range of pressurc: (
easom : Dalton’s law of partjal pressures is 304 K,
states that total pressure is the sum of partial | 31+ Assertion : Critical temperature of CO 1
pressures. (2008) it cannot be liquified above 304 K.
* o Reas H rtain ( e,
Assertion : At critical point, the densities of cason : At a certain {emperatu
substance in gaseous and liquid states are
: volume o« 16,
same. pressure (2016)
‘-dnawmtkiy} e e
by L (¢) (hy 4. (by & () 6 (@) 7. (b)) & (a)
(@) 10, (b 1L W 1. 1N (@) | (b)) 1S (b 16 ()
M 1% (@ 19 @ 0 (© 2L (b 22 W 2% () AU (0)
6. 28, 2. (@) M. 3. (b

id) (b) (c) (a)

()
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30
A
(g
0,) lo MO, 6
i g B0 ) IS
py) b M(Hy)
| ]
'|' LS
rms [ -1!
| "}m\(o,‘)= .1!(!!‘1}]I:~_ ]_}I"_ |
"am.\{“:] -"”03) [ib -4
2. () Rate of diffusion e (1/M)
M = molecular mas$
M(CO,) =44,  M(N,) =28
M(NH) = 17, MO,y =32
Therefore, rate of NH; diffusion is greater than others.
_ Givenmass _40
3. (b) : No. of moles of Oy “Nyo) ass ~ 32
= 1,25 mol
No. of moles of He = %ﬂ = 10 mol
s : 1.25 1.25 1
Mole fraction of O, = 125410~ 11.25 =9
: |
! Partial pressure of oxygen = o * 0.9 atm
r = 0.1 atm
: 4. (b): The Avogadro's law states that same volume

of all gases at the same temperature and pressure,
contain equal number of molecules. Hence, ratio of |

volumes must be 1 ). [

5. (a): The density of O, at S.T.P. |
12 ]

(d)= 55 glires and that of CH, at S.T.P. ,
It

(d) - :24 g hitres ) |

We know thatd 7, = d.T, or T - -‘f—-!-'-
32 2713 224 -
ST

S46 K = 273C

{where fl at STP s 273 K)

6. (a): Rate of diffusion «
1/ = Molecular mass
Let = Rate of diffusion of x (gas)
] \f,,
1 - 4 \ M
VW = Molecular mass of 1

EXPLANATIONS

g

5
| ; .ﬁﬂ).‘ =16 = _'|-3_!'_". = i<
- VM, M, 3y
(otal kinetic energy of a molecyly |
nslational, vibrational and MOlaton,
e monatomic molecules do ~
| and rotational kinetic eNergje,

ike He, Arete.) fulfill the Cri[“ri;,'

e =

s
7, (b): The
the sum of its [t
Kinetic energics. T
possess yibrationa
Hence, noble gases (1
ording to Charles” and Boyle's lay,

8. (a): Acc
pr, Py 620x300_ 640xT
Ton T 0 0 320
{ = I’: =310 cc
9. (a): Compressibility factor is defined as:
) pr Pl
Z: (Pr}nh-:f'—nRr

For non ideal gases, Zel

For ideal gases, Z=1

/ 10. (b) : Ideal gas equation is

P =nRT

' P = pressure of the gas;

| 1= volume of gas

| 1 = no. of moles of the gas;

| R = gas constant

T = temperature

11. (d): According to Boyle's law,
Ppi" = Pz‘r_'!

Putting values here, we get;
100 x 720 = P, x 84

= P, =857.14 mm

12. (d) : According to Charles™ law,

h_"h
T 5
"= Putting the given values :
woml 1 -
i =24 .
00K 2807 0ml

0.125 mol

, 4
13, (c) : Moles of oxygen, n,, = 35

]
== 1.00 mol

Moles of hydrogen,

lemperature = 273 K, Volume - 1 lire
My My, ) R
> Total pressure y

1125x00821x 273
I

25218 atm

States of Matter (Gaseous and Liquids)

14. (b) : Average Kinetic energy pe
depend on the nature of the gas j e,
of the gas depends only on tempera

Average kinctic energy per molecul

= Boltzmann constant, T'= Tempg
{5. (b) : Root mean square veloci

Vems

= Vo T
v, (at27°C)

Joms 25 _ [Q7+273)
v, (a327°C) V(3274273
V600~ 73

(at 327°C) = 100 7 x |
(a) : Ideal gas equation is giv
PV =nRT

P = Pressure of gas, "= Vol
n = Moles of gas, R = Gas cc
T = Temperature

) s

w
PV= " RT, w = Mass of ga
M = Molecular mass of gas

w) RT RT
(1) e

Pl v
o)

= Pxp

17. (b) : When the value of Z
attractive forces between molecules
when Z > 1, 1t 1s due to repulsy
¢lectron clouds of the molecules

18. (©): pH

R Liquid
\\‘
\ \’\ "

—

s

Pressure —»
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States of Matter (Gaseous ang

Liquids)

31
14. (b) : Average Kinetic

NCIRY per mole daec
depend on the nature of s ?.’GP ] ‘:nlcih, does not
of the gas depends only on mmpe}}l[n‘l’ctcular mass
Average Kinetic energy per molecyle < 3 -
k = Boltzmann constant, T = Tcmpcrd[uz

ature,

15. (b) : Root mean Square velocity is giv

_ [rT

Vems — M = Vims o \f?_'

en by :

V,.s (at 27° C) (7+77
e = o J\T+2IT)K
= U (at 327° C) \ (327 + ﬁm

. \[@ A
600 2

Vs (a8 327°C) = 100 /3 x V2=200m !
16. (a) : Ideal gas equation jg given as -

PV =nRT

P = Pressure of gas, y = Volume of gas
n = Moles of gas, R = Gag constant
T = Temperature

w
= PV= 7 RT, w= Mass of gas

M
M = Molecular mass of gas
w\ RT RT
- (;] gy
(s52)
f v
= Pxp

17, (b) : When the value of Z < 1, it is due to

From the graph, at point A, CO, exists as a gas,

As pressure 1s incrensed‘ the volume 0[? the gas
decreases along the curve AB. At B liquefaction of the
gas starts. Hence, volume decreases rapidly along BC
because liquid has much less volume than the gas. At
point C, liquefaction is complete.

Amount of gas decreased = Amount of liquid formed
or increased.

Because along horizontal line, gas converts into liquid.

19. (a) : Critical temperature of gas may be defined

as that temperature above which it cannot be liquefied
howsocv

As we know, T, =
where a = van der Waals' constant which is a measure
of intermolecular forces of attraction. Greater the value
of @ more easily the gas can be liquefied and hence
larger T mean larger the value of 4,

- 3RT
20, tu= —=
(): u M

IfT=2Tand M = M2, then 1, = [SRX2T
W _m_
u =V4=2

21 (b) : Let the weight of CO = weight of CH, = a g
[t
Mol s
oles of CO 7%

Moles of CH,= %

a
Total moles =

attractive forces between molecules. Athigh pressure,
when Z > 1, 1t 1s due to repulsive forces between |
electron clouds of the molecules of gases,

IH. ((‘]: |!;.”

‘_’71,|quld

\ \ My
i s i o
4 X I _
i i ,.'--'*TI“*U' -
TI W X
. \ /’ s \ )
& \ ,[7[;,!,1!__\} 4Ly
= VL * A
3 \ i \
:::. | Il{Ul\I - 11-!:(~ '.. K ‘4
= ) ( ; /
Cias ' \ ~-24

A e e s

Ve Volume —*

et high pressure may be applied on the gas.

Sa

27Rb

1
L
1
y

M2

1
LT3

u
16 a  Wxle6 14 7

—— x = —
a a 16 Ha 22 11

]
28 16

. Praction of pressure exerted by CH, = 7/11

?
| minu
3V

myuy by (N 71000) < &

-

nug (N, 2000) |
23, (a) @ In ovan der Waals' equation, @ signifies the
mtermolecular foree of attraction,

24, (e¢) : Greater are the intermolecular forces of
attraction, higher 18 the critical temperature.,
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25, @:4_M
P RT
Let density of gas B be d
" Density of gas 4 = 3d
and let molecular weight of 4 be M
Molecular weight of g = ..;'\; ’

Since, Ris gas constant and Tis
so

same for both gases,

1 d’ RT |

By= 5 aod p,. BoRT |

A M,i,- |

Po _dy My d a |
Pady Ml 30T M T

i(:-' 1{b) * The ideal gas equation is |

1 = nRT; where P = pressure, V' = volume; ‘

= temperature; R = universal
1 = no. of moles
Now, if T= constant, then PV = constant.

‘gas constant,

Z?. (¢) = Effusion rate of oxygen is smaler than |
mitrogen as molecular mass of oxygen is greater than

; . 1
nitrogen, as effusion rate o< -

m .

Molecular size of oxygen is smaller than nitrogen. ‘

_28. (a) : In case of H,, compressibility factor
increases with the pressure. At 273 K, Z> | which

*r—

o

| temperature.

olutions Chemig;

LG ss the pae
shows that it is difficult to compres uhiL ‘E!-‘lx a
compared to ideal gas. In this case, FEPUISIVE fore,
dominate. V

CHAPTER

29. (d): H,and Cl,react chmnically.‘l Icm‘;u 1);,]1.0“‘s
Tton's law states that “ay
al pressurc exerted by iy
occupying a defingy
al Pressureg of

law is not applicable. Da
given temperature, the tot
Or More non-reacting gases !
volume is cqual to the sum of the parti
the component gases.”

30. (c) : Temperature at which the real gas cxhih,hs
ideal behaviour for considerable range of pressure i

1. The heat liberated when 1 g9 g

_— a . is bumt in a bomb calorimeter

known as Boyle's temperature. th =, p WRETC @ ang increascs the temperature of 1§

b are van der Waals® constant. F‘f“ic“" temperatyy, by %'2392‘{%.,' I e specific heat

is the temperature above which the gas canpg, : b \.‘- LJU%-SC%' S Wil

Soomtus. . <o ever high pressure my combustion of benzoic acid is

be liquefied, how so ever high Y be (a) 8811 keal by 7T

coen o B (c) 981.1 keal -{d) 8

applicd : T = 5o pp° (I
31. (b): Critical temperaturc ofa gas may be dcﬁned 2.

Which of the fouowing stat
entropy is correct?
(a),,-' At absolute zero lempe
~ of all crystalline subst
zero.
(b) AL 0°C, the entropy
substances is taken 1
(¢) At absolute zero tem
perfect crystalline sul
zero.
(d)  At0°C, the entropy

as that temperature above which it cannot be i:'quﬁed
however high pressure may be applied on the gag,
Hence, CO, cannot be liquified above its critigy)

According to Boyle's faw

1
P e L1 or V =< — (at constant T and n)
V P

2

substance is taken 1
The property, which ca
intensive property, is
(a) volume |
(¢) heat capacity

For the reaction, H, , +
in enthalpy (AH) will
da) = AE
() < AE

8. The enthalpy chang
depend upon
(a) state of reactar
(b) nature of react
A¢)  different inter
(d) niual and §
reaction.
In the reaction
and S0,+120
formation of SO.

6.

-
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tin

«(a)

A€)

T IR

CHAPTER

THERMODYNAMICS

The heat liberated when | .89 £ ol benzoie acid
is burnt in a bomb calorimeter u 25 ;ulul :l
increases the temperature of 18,94 kg of water
by 0.632 °C. I the specific heat of water o 25 G &
is 0.998 cal/g-deg, the value of (he Iw;lll of
combustion ol benzoic acid i
(a) 8811 keal Ab) 771,124 keal
(¢) 981.1 keal (d) 871.2 keal

(1994, 2016, 2017)
Which of the following statemen

: Is regarding
entropy 1s correct? '

(a) ~ At absolute zero temperature, the entropy |

«~ofall crystalline substances is taken 1o be
zero.

At 0°C, the entropy of all crystalline
substances is taken to be zero.

At absolute zero lemperature,entropy of a
perfect crystalline substance is taken (o be
7€ro.

At 0°C, the entropy of a perfect crystalline
substance is taken to be zero. (1994)
The property, which can be classified as an
intensive property, is
(a) volume

(c) heat capacity

(b)

(c)

(d)

(b) mass
{df temperature.

' (1995)
For the reaction, Hy,, + Iy, = 2HI,), the change
in enthalpy (Aff) will be
=AE (b)y >AE
< AE (d) either (b) or (c)
(1997)

The enthalpy change of a reaction does not
depend upon

(a) state of reactants and products

(b) nature of reactants and products
different intermediate reaction

initial and final enthalpy change of a
reaction.

(c)

(d)

In the reaction : S+ 320, —» S0, + 2rkcal
and  SO,+ 1220,— S0, + ykcal, heat of
formation of SO, is

)ii‘

>

(1997) |

y&f

M

(hy (x y)
Ady (2v )

(01)
(c)

Hess's Taw s applicable for the determimation

(1)

(2¢ 1 y) (1997)

of heat of

(a) transition (b) fprmation
(¢) reaction yf/u” of these.

(1998)

IFenthalpies of formation for C,11,,, €O, and

1,0, a1 25 "C and | atm pressureare 52, - 394

and - 286 kJ/mol respectively, then enthalpy of

combustion of CyHy,, will be

(a) [41.2 k)/mol — (b) + 14.2 kl/mol

(c) + 141.2 kKJ/mol (tl}/ 1412 kJ/mol
(1998)

In an endothermic reaction, the value of change
in enthalpy (AZ1) is
(n) zero

(c) posilive

(b) negative
(d) either (b) or (c).
(1998)

Internal energy does not include
(a) rotational energy

(b) vibrational energy

(c) nuclear energy

S - gravitational pull, (1999)

The enthalpy change for the following reaction
NaOH,,,, + HCl,, = NaCly,, + H Oy is =57 kJ.
Predict the value of the enthalpy change in the
following reaction,

Ba(OH)y,, + 1,504, - BaSOy, + 21,0y,
(a) -S7TkJ (b)y ~76kJ

(c) ~114Kk) (d)y -228k) (2000

v . o
)’2’ The combustion enthalpies of carbon, hydrogen

and methane are ~395.5 kJ mol !, 2848 kJmol !
and - 890.4 kJ mol ' respectively at 25 °C. The

value of standard formation enthalpies of

methane at that temperature is

(a) K904 kJmol' (b) 2988 kJ mol '

}gf 747k mol ! (d) -107.7 kJ mol !
£2000)
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34

13, - Whicl

1 0f the fo

llowing is aly
(@) A1 = A8

ays feasiber

- dﬁﬂ;&Ufﬂ,u@

AlIMS Chapie

fwise Solutions Chamrgg

0 (b) AU<0,y -
(b A1 (+ve), TAS (~ve) and Alf > pag © U= 0,1 = d) AU>0, s
_Ae)  AH (-ve), TAS (tve) anq Al (2005, 20, 5
{d.J A (-ve), TAS (=ve) ang Al > Tag (2001 21. For a spontancoys process, the correct Statemep,
:i» ?(1:"00“*'2;“ izé)z =>CO,; Afye - —a kJ (a) entropy of the system always incrcages]
';"hc il i)f Ay 23 M{D = bk () free energy of the system always incr.z-rlsE
Mation of Co is (¢) total entropy change is always negatiy,
(@) b=y (b) Roi (d) total entropy change is always POsitiye
b~2 2 (201')(,
(c) -_i__ﬂ @ 253 (2001) | 22. For a phase change, )
y:}“: heat Uf‘llt:l‘.ilralizalinn of'a strong base and "0 —l 20y
Strong acid is 57 kJ/mol. The heat released (@) AG®=g (b) AS°=
n“’hcn 0.5 mole of HNO; solution s added 1o (€) Am° =g (d) Avc=g (2006
.20 moles of NaOH su]uliun, i85 2 The ent) :l hange (AL for th . 4
(@) 114 ® 347 ki ){‘ nthalpy change-(AH) for the reaction,
€) 235k (d) 58.8kJ

(2002)
3 is decomposed in
The temperature of the
$ by 6.12 K. The heat
is 1.23 kl/g/deg. What is
omposition for NH,NO,?

* One gram sample of NH,NO
a bombp calorimeter.
calorimeter increase
capacity of the system
the molar heat of dec
(a) -7.53 kJ/mol (b) —398.1 ki/mol
(c) -16.1 kJ/mol (d) 602 kJ/mol (2003)

174 Which one of the following has AS© greater than
,/ zero?

(a) CaO, + CO, ) =— CaCo,,,
fb] N&C],n_” = NaC(l '

is)
(c) NaNO;N Na'm, + NOH',,‘”

(d} N:q (2] b o 3”3 p) — 2NH1 (g)

—_—
—

(2003)
How much-cncrgy is released when 6 moles of
octane 1s burnt in ajr? Given; A for CO,,),

H.0,, and CyH g1, respectively are - 490, -24() l.
and +160 kJ/mol. '

18,

() -622k) (b) 37440 kol
(c) -~ 35502 k) (d) 200k 2004)
19. AHF (294 K) of methanol is given by the

chemical equation
|

(a) CH,..+

i+ 504 = CHOH,,
I »

‘hl (.“"‘f']"'” ' " ('.\h.' T 2“:114 e ( “J )th
I M

(€} Citnmonts * s Oner + 2Hy ) =2 CH( M,

“.“ {“)I: . :'I:‘l‘r '-’(.l['()ill.'| f.‘””“

20. For the reaction of one mole of zine dust with

one mole of sulphuric acid in a bomb
calonmeter, AU and w correspond 1o

24,

25.

26.

27

/

NI{R’I + 3“2‘21 — ?'NH!f.&'l
15-92.38 kJ at 298K,

The internal energy Chﬁnge
(AU) at 298 K is

() -92.38 kJ (b) -87.42k)

(©) 9734k (d) -89.9 (2006)
Calculate change in internal energy if
AH=-929 kl, P= 40 atm and Ay = _) L
(@) -42) (b) -88kJ

(c) +88'kJ (d) +42 kg (2007,
AHg0n of 2 substance is 'x" and AH,, is ‘YW
then AH, imaion Will be

(@) x+y (b) x-y

(c) xly (d) y/ix (2007
AS,, for an exothermic reaction is

(@) always positive '

(b) always negative

(¢} zero

(d) may be positive or negative, (2007)

Inan isobaric process. when lemperature
changes from 7, 10 Iy AS is equal to

(@) 2303 Cplog (1,7))

(b) 2303 C,in (1y7,)

() Cpln(r/1y)

(d) ¢ In(1yT)) (2009)

The variation of volume ¥, with lemperature 7,

]

keeping pressure constant s called the

coeflicient of thermal expansion () of gas. i.e.,
|

W
a= ‘[{ _ ] -For anideal gas , is equal 10
l \ d.l: I
(W) 7 (b) T
{¢c) P () vp (2009)

Thermodynamfcs

— =

h Ligt
2 the Cody

29. Match Ligt 1 wiy
answer usip

30. The enthalpy of
N0y, and N,
10 XJ/mol Tespe
Ny, + 3C0{g,
15
(a) -212
") +48
31. For adiabatic
(a) AT=(
_ © ¢=0
32. Which ofthe
function?
(a) Interna
(¢) Enthal,
33. Which of tt
(a) Enthal
(¢) Spect
Bond disse
and C,H, 1
energy of
(@) 170
(c) ROk
35. Whichth
function
(a) q¢ua
(b) ¢
© W
& W
36. A diat
adiaba
final p

)4.
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36.

t the correct

answer using the codey auen below the lists -

List 1

List 11
t}tf]
Lg;\ r Loy,
| l]t;\
B. Lar s I
s | M .
volas o
ar
e LJP H % F
Sr
A B C D
(@) 3 1 2 +4
™3 3 2 4
© 3 ) 2 |
@ 35 3 2 (2010)
The enthalpy of formation of CO i C0 s
N:O and N.Oy  is =110, =303, Lﬂ{] | ;ﬁd
10 K mol respectively. For the reaction,
?\’:om +3C0H = N,0, + 3COy 0 AH, (K mol) |
18
(@) =212 (b +212
() +48 (d) —48 (2011) |
For adiabatic process, which is correet?
(a) AT=0 (b) AS=0
() ¢=0 (d) g, =0 (2011)
Which of the following is not a thermodynamic

function?

(a) Intemal energy
(¢) Enthalpy (2011)
Which of the following is intensive property?
(a) Enthalpy (b) Entropy

(¢) Specific heat (d) VNolume  (2011)
Bond dissociation energy of CHy 15 360 kJ/mol
and CH, 15 620 KJ’mol, Then bond dissociation
energy of C - C bond 1s
(a) 170 kJ'mol (b)
(¢c) 80 KJmol (d)

Which thermodynamic parameter 18 not a state
function?

(a) ¢ atconstant pressure
(b) ¢ at constant volume
(c) W at adiabatic

(d) W atisothenmnal

(b)  Work done
(d)  Entropy

S50 kJmol

(2013)

A diatomic gas at pressure P, compressed
adiabatically 1o half of its volume, what 1s the
final pressure?

220 klimol2012) |

7.

40,

41.

4.

145,

35

o P

WlAp ;
(u'l L_‘ l‘ td] f"l21\1

© @V
ASSERTION AND REASON
raphite is lower than

(2014)

Asserrion: Fathalpy of' g
that of diamond,
Reason: Euntropy of graphite
of dinmond.

Assertion: The enthalpy of formation of gascous:
onygen molecules at 298 K under a pressure of -
one atm is Zero.

Reason: The entropy of tormation ol gascous
oxyeen molecules under the same conditions is
ZeT0, (1996)
Assertion: Decrease in free energy causes
spontaneous reaction.

Reason: Spontancous reactions are invariably
exothermic reactions. (1997)
Assertion: The temperature of a gas does not
change, when it undergoes an adiabatic

is greater than that
(1995)

expansion.
Reason: During an adiabatic process, the
container should be a perfect conductor,
(1998)
Assertion: Heat energy is completely
transformed into work during the isothermal
expansion of a gas.
Reason: During an isothermal process, the
change in internal energy of'a gas due to decrease
in pressure is nullified by the change due to
inerease in volume. (1998)
Assertion : During an adiabatic process, heat
energy is not exchanged between system and its
surroundings.
Reason : The temperature of a gas increases
when it undergoes an adiabatic expansion.
(2002)
Assertion : Mass and volume are extensive
properties.
Reason : Mass/volume is also an extensive
property. (2002)

Assertion : Absolute values of internal energy of

substances cannot be determined.

Reason : 1t 1s impossible to determine exact

values of constituent energies of the substances,
(2002)

Assertion : The increase in mtemnal energy (AFE)

for the vaporization of one mole of water at

I atm and 373 K is zero.

Reason ; For all isothermal processes, AE = 0
(2003)
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47,

48.

49,

S0.

51.

5 Asscrtfml AN

and AE are almqq
the reactiop, Nyt

Reasop - All react

Uthe same for
2 = 2NQ

& {“R\I
ants anq Products are —

200
Assertion - Molar ¢ g

Mropy of vangr ey
v gl a
water is different from ethang| porisation of
Reason : Water : s
ater is more Polar than ethang).

(2004)
stable

Assertion .

: ater in liqus :
than jce at |lqu1d state is more

M temperatyre,

10 liquid form hys higher entropy

: ermodyanamic terms, the
f?rmangn O solution occurs with a favourable
C’ lange in free energy, t.e., AH has a high positive
value and 7AS 4 low negative valye. (2007)
Assertion : Many endothermic reactions that are
not spontaneoys at room temperature become
sPontaneous at high temperature.

J_Reason : Entropy of the System increases with
Increase in temperature. (2008)
Assertion : Heat of neutralisation of nitric acid
with NaOH is same as that of HCl and NaOH,

Reason : In both cases strong acid and strong
bases are neutralised,

3. Assertion : Entro

54,

55. Assertion : Entropy of system increases fo

56. Assertion : A process is called adiabatic

57‘

58.

WSl AlIMS Chapterwise Solutions Chemisy
___‘__-—’_-_‘“—a_\

Reason : A ¢xothermic reactiong ar

accompanied by decrease in randomnesg,
(2009, 29, 5

py is always constant for
closed system,

Reason : Closed system is always reversib|,

(20!!)
Assertion : For an isolated SYStem, q is oy,
Reason : In an isolated system, chap

B¢ ip
Uand ¥ is zero,

(2013,
I'a
Spontaneous reaction,

Reason : Enthalpy of reaction always decr,

eases
for spontaneous reaction.

.?033}
fthe
the

system does not exchange heat wig,
surroundings.
Reason : 1t does not involve increase or dec

Teage
in temperature of the system.

(2013
Assertion : Heat of neutralisation for both
H,S0; and HCI with NaOH is 53.7 kJ mol-
Reason : Both HCl and H,S0, are strong acigg.

20!6)
Assertion : Spontaneous process is ap
irreversible process and may be reversed p

o Hp (2063) some external agency. g
Assertion ‘:A reaction which is spontaneous and Reason : Decrease in enthalpy is a Ct)ﬂll'ibutol-}-
acmmpameq by decrease of randomness must fuctor for spontancity, 2019,
be exothermic,

e (N R e
d 2 () 3 4 @ S © 6 @ 1. @ & (d)
(c) 10, () 11 () 12. () 13 () M4, ) 15 (a) 6. (d)
© 18 (b 19 (b)) 20 @ 2. (W) 2, () 2 (b)) 4. (b
(@ 2. (d) 27. @ 2 (b 2. (d) 30. () 3 () 3. (b
©) M. (© 35 @ 36 (@ 37 (b)) 3 ) M b 4. (d)
(@) 42, (¢) 43 (o) 44, (a) 45, (@) 46. (b) 47, (bh) 48 ()
() S0. () SI. (a) 82 ) 8. (&) 84 (b) 85 (@ S6. ()
(a) 8K (b)

Thermodynamics

I

L. (b) : Givep:
Temperature of b,
Mass of water (m):
temperature (AT) =
specific heat of v,
We know that, heat
by benzoic acig (
= 18940 % (g
Since 1.89 £ of acj
therefore heat libery
_ 11946145
R
=T771126.5 ¢
(where 122 g i the |
2. (e) : This is
thermodynamics. |,
temperature, each ¢
lowest energy, so i
Zero entropy,
3. (d) : Intens
independent of the
inthesysteme.g. ¢
ete.
Extensive propert
substance present
etc.
4. (a): Hyg +1
An=No. of gaseou

=2-(1+1):
As AH = AE + |
= AH=AF+(

S. (¢ : Enthalpy
it does not depend
[t depends only on
values of enthalpy
6. (d):S+ 32
SO, + 120, - §
Now, subtract ¢y
$+0,-80. + .
Heat of torma
7. (d) : Accordi
change 1s indepenc
in the change It
values of enthalpy
caleulation of heat
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Thenmedynamics

)

1. (h) : Given: Weight of benzoic acid -
Temperature of bornb calorimeer - 95 ¢ € - 29% K
Mass of water (m) = 18.94 kg~ 13940 g: Increase in
temperature (AT) = 0632 and
specific hieat of water (v) = (.994 cal/g-deg,
We know that, heat gained by water or heat liberated |
by benzoic acid () = m sAT
= 14940 7 0,998 7 0.632 = 11946.14 cal
Since 189 g of aad liberates 11946.14 cal of hea,
therefore heat liberated by 122 ¢ of acid
11946.14,122 |
) 1-49 '
= T771126.5 cal = 771.12 keal |
(where 122 g 1s the molecular weight of benzoic acid)

2. (c)

1.49 g,

: This is the statement of third law of |

thermodynamics. Ina perfect crystal, atabsolute zero |~

temperature, each constituent of lattice must have the |
lowest energy, so it leads to perfect order, therefore |
ZET0 ENtropy.

3. (d) : Intensive property is that which is
independent of the amount of the substance present
in the system e.g., density, temperature, concentration
ete.

Extensive property depends upon the amount of the
substance present in the system. e.g., volume, mass
etc.

4, (8): Hyy + Iy — 2HI
An = No. of gaseous product - no. of gaseous reactant

=2-(1+1)=0

AH = AE + AnRT
AH=AE+ 07 RT = AH = AE

§.  (c): Enthalpy change (AH) is a state function so
it does not depend on the path taken by the reaction,
It depends only on the difference of final and initial
values of enthalpy change

2)

As

=14

6. (d):S+ 320, SO, + 2x keal 1)
0, + 112 0y = SO, + y keal oo An)
Now, subtract eq. (1) from (1), we get
S$+0; =80, + 2x - y keal
Heat of formation of SO, is equal to 2x - y keal

7. (d) : According to this law, the total enthalpy
change 1s independent of intermediate steps involved
in the change It depends only on imitial and final
values of enthalpy change. So it can be used for the
calculation of heat of formation, reaction or transition

EXPLANATIONS

[ 9. (¢):
' the product is higher than that of reactants.

1L

i

4. (dj: ZC"U t+ 21 l) - CQHH;;];

AH, = 52 JJ/mole A1)

. (i

| (‘I' f (Jlf/; -7 (T)z,;‘?, A!{z — —394 kﬂm(llﬁo (”‘}.
o+ iOsyy —Hi 0y, D= 286 KIfmole - iii)

The cr:mbustlon of C,H, can be derived as follows :
CaHyy, = 2C,, + 2Hy, BH, = - 52 Klfmole
2C,, + 204, = 200y, Ay =2 7 394

| 2Hy,, + Oy, — 2H0y, BHy = -2 7 286

— AM=-52-27394-2 7286
= - 1412 kJ/mole

In an endothermic reaction, enthalpy for

AH = M[fprudur.h: = AH{rcacmu = Tve

Product (hagher in
eneTgy)

Pl —>

Reactant
(lower in
energy)

Progress of Reacion ——>

10. (d): Everysubstance is associated with a definite

| amount of energy which depends upon its chemical

nature as well as on temperature, pressure and volume.
This energy is called as interal energy and it includes -
translational, rotational and vibrational energy of the
molecule.

(C) : B"-‘[U“)Juqa i HESOL'JW -

BaSOy,, + 2H,0,;,
In this reaction, the neutralisation of dibasic acid takes
place by diacidic base. Neutralisation reactions
mvolves two protons. Hence, in this case enthalpy
change 1s - 114 kJ.

12. (¢) : Combustion reaction of carbon 1s
Ciy 7 Oy, = €Oy, AH, = -395.5 k)/mol

Combustion reaction of hydrogen is
|
Hyy + 5 Oy, > HO,

e AHL = <2848 KJ/mol

-

Combustion of methane ;
CHy,, + 205, = COy,, + 2H,0,,,

AH, = -890.4 kJ/mol
Reuaction for the formation of methane 15

¥ 2H,,, - CH,,,; AH
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From the above cquations, we Bet
Al = Ay, + 2AH, - AM,

=-395.5-2 %2848+ 8904 = _
13, (o) : Feasibility of reactjg,
ehergy change (AG) valye,
AG is given by Gibbs
AG = A - TAS

74.7 kKlmole
18 determineg by free

Helmbholy, cquation ;

then the AG

negative,
M. (e):C+ 0, -» CO,; Al = k) (1)
£ 2C0O + O, - 2C0; ; AH® = _p | o (1)
Mation of CQ can be written us
C+

%Og—aCO;AH°=?

Dividing equation (ii) by 2 ang reversing, we pet

1
€O, -»Co TI0nAH b2

On adding equations (i) and (iii), we get
AHY(C0) -2 b2

15. (a): Heatofneulmlimtion[:l:’f]‘—‘S? kJ/mol, moles
of HNO, = 0.5 mole and males of NaOH =
When HNO; solution is added to NaON solution,
then 0.2 mole of HNO; solution will combine with
0.2 mole of NaOH solution.

Heat released = AH = 0.2 = 57Tx02=114kl

0.2 mole,

16. (d) : Heat of decomposition, AE = y-5-AT

=1=123~6.12=75276 kJ

Molar heat of decomposition for NH,NO,
=7.5276 » 80 = 602.2 k) mol

17. (c) : Here, the number of product species is
ereater than the number of reactant species. So entropy
change 15 posinve

18. (b):[C -~ 0, - C0, =&

AR = 490 Kimol » & PR 1))
[+ $0, = H0] « 9
AHF = 240 ki/mol = 9
KC + 18H — C,H,,.
AHP = 4160 K)mol )
Adding equations (1) and (ii) and subtracting (i), we pel

[}
BC+ RO, + 9H, + 20, - BC 1K

i (1)

- BCO, + 91,0 - C,H,,
0%

CGH,+ 50, - 800, + 9H.0 ;

AHF = ‘l—U:'n 2160 - 160 ~ 6240 W mol

AH for 6 moles of octane = 6240 « 6 - 37440 W/'mol

19, (b) : Methanol can be prepared synl‘nc]iu;u; :
heating carbon monoxide and hydrog

[AGe = standarg freg
cnergy change, K = cquilibrium constant]
If a substance is in equilibrium between two
at constant temperature and pressure, its ¢
potential must have the same value in both th
AG® =0,

23. (b) : AH = AU+ AnRT

[where, An = no. of mole of produgyg

= no. of mole of Teactanty
or, ~92.38 x 1000 = AU~ 2 x 8314 x 29g

or, AU=-87424 ]=-87.424 kJ

24. (b): AH = AE + PAV

AE=AH - PAV=-922 - 40 % (-1) % 101 x 107
=-922+404=-88.16k] = 88 kJ

Dhas::g
hemicy
¢ phaseg

25, (@) : g fusion, o AHa=x

| Solid = L.Iqmd fu
Liquid\'apun\mun Tas Mf"r.:-. v
Solid Sublimation Gis AH =7

swh
|

| S0, A= A + A Al =x + y

|26, (d)
27, (a) : The entropy change for o process, when 7
and Fare the varables is given by

ASe Tyl Rin ">
AS=Culn * -Rln-*
. I,
For an isobanice process P
cyuanon reduces 1o

= P, Henee the above

T,
|" =Ab or AS = 2303C , log r‘
] I

Cpln

¥ hy Thermodynamics

‘ 30 gag S
pressure in the presence of o catalyst, ey 28. (1) & For n moley of an ig |
Cuanpue * 112 03 = €O, " . p=nRT s PV~ gy \ Al constant pr
€O, + My, — CHOH,, o ¥ T | 50 s a s
Claatin + 12 0y, + 2H s — CHLON S Differentiating with e et ) At constant v
(g aphie) 2t : 1!:«{ Ea U] have Vel constant P, we \ 50, it s a st
20, (a): Bomb calorimeter is commonly useq y,, i avy _nR v | Work done in
the heat of combustion of organic substanceg Whigy ol POT AU=g-Ww
consists of a sealed combustion chamber, ¢, al ==
i » call a “avy 1 v o4 Work don
bomb. Ifa process is run in a sealed conlaingy they C=Y\FT = v T5 S ©
ho expansion or compression is allowed, 5o, o 0 29. (d) : From lhermau!mﬂmics dG = yyp 'll W=—gq(
and AU = g, _ . bl “HE\ ae 6954
AU<0,w=0. Atconstant T dT = () g thay (__ -y
oP/y |'| PVi=p
) 3 = It L 2
21 (d} Mlli‘.:l] .ﬁs;.yxlcm A‘S‘lemumlmp At constant P p = 0 so that (?E}_ s ||I
For a spontancous process, AS, i must be POSitiy, art .~ P
” 3 aT \ =P
e, ASg.> 0. Also, Rr =(‘_‘_‘_“) Sl
22, (a): AG® = —RTInK O n

|
30, (d) 1 N0, +3C0 '

s 0 —> N0y, + 3¢0,, | By= P\1
AH peaetion = e of formation of oduer |

i | P=p

Heat of formanan of TeEactanty ? |

AH egcuon = [AH, (N0} + 3 » AH,(CO) - 3@

(A1, (N0} + 3 x Al (cQy - Strucn

BH, = B8+ 3303)) ~ {10 + 3 0y 1) | e

= (811~ 1179) - (320} = 368+ 330 i

= — 48 kJimol | S

31, (e) : For adiabatic process, no exchange ofheat 38,
takes place between the system ang surtoundings. re., | in )
q= 0.

TETI
32. (b) : Thermodynamic functions are - Internal = 39.
encrgy, enthalpy. entropy, pressure. volume,
temperature, free energy. number of moles. In
33, (¢) = Intensive property Specific heat d
Extensive property : Enthalpy, entropy, volume, -
34, (0) : Dissociation energy of methane

= 360 k) mol

2. Bond energy of C—H bond = 3? =90 k)
Bond energy of ethane,
VBEAC—C)s bBE(C—H)=620 \imol
BE (C—Cy+ 6 90=620
BE (C-C)+ 340= 620
BEA(C-U)=620- 3540
B.E (C-C)= 50k mol ' 3
Bond dissoctation of C—C bond = 80 k) mol '
35, (d) 2 Hoand U are state functions but I and
are not state functions _
From the equation, AH = AU + AP} _
Al constant pressure, Al = M. + P.\t
At constant volume, AH = AU = VAF
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28. (b) : For n moles of 4
RT N ideal gas py = ppr

= 1—
or ) P

Differentiating with respect (o 7
al co 2
have nstant P, we

(ev] _nR_V
Tl P T

ﬂl[ﬂ] 1y, 1
CEYkaT s T°T

29, (d) : From thermodmamics. dG = Vdp - St

At constant T, dT = 0 o that (E’G) _y
a T

At constant P, dP = 0 so that [BG] "

ar
e I :(ar) :
Also, Hur 5”

30. (d) : NyOy, + 3COu—1 —> N;O(m + 3C01|g,

AHieaction = ZHeat of formation of products

=~ Lieat of formation of reactants
AH eqction = [ﬁHj (N,0) + 3 x ﬁH((CO:)] -
[AH;(N0,) + 3 x AH,(CO)
AH, = [+811 + 3(=393)] - [10 + 3(-110)]
= [811 - 1179] - [-320] = -368 + 320
= - 48 kJ/mol
31. (c): For adiabatic process, no exchange of heat
takes place between the system and surroundings. i.e.,
g=0.
32. (b) : Thermodynamic functions are : Internal
energy, enthalpy, entropy, pressure, volume,
temperature, free energy, number of moles.
33. (c) : Intensive property @ Specific heat
Extensive property © Enthalpy, entropy, volume.
34, (c) : Dissociation energy of methane
360 kJ mol !

360
- Bond energy of C—H bond = i 90 k)

Bond energy of ethane,

[ BE(C-Cyr 681 (C—H)=620k)/mal
BE (C—Cy+6x90- 620

BE(CC)r 540 - 620

B.E. (C—C)= 620 - 540

BE (C—C)- X0 k) mol'

KO k) mol!

35, (d)y: Hand U are state functions but W and ¢
are not state tunctions

Bond dissociation of - (" bond

From the equation, AH = AU + APF
At constant pressure, AH = AU + PAl
At constant volume, AH = AU + VAP

At constant pressure, AP = 0, AH = 4,

so, it is a state function.

At constant volume, AV =0, AU= 4,

s0, it is a state function,

Work donc in any adiabatic process ii state function.
AU=¢g-W (- q=0)
AU=-W

Work done in isothermal process is not a state
function.

W=-gq (. AT=10,4#0)

36. (a) : For adiabatic conditions, Py = Constant
; - 1
5 gl i
PV =Pl Vy=—W)
2
V,

{
Pz =P [T,l*] [For diatomic gas, y = 1.4]
b2

Py=P, (2)4=(2)4 P

37. (b) : Greater entropy of graphite is related to its
structure as graphite is less compact and rigid than
diamond. AHY for graphite is zero, but the AH", for
diamond is 2 kJ/mol. That is because graphite is the
standard state of carbon, not diamond.

38. (c) : The heat of formation of all the elements

in their standard states are arbitrarily assumed to be
zero.

39. (b) : Gibbs free energy (AG) is given by :
AG = AH-TAS

In chemical systems, the reaction moves in a
direction in which there is decrease in free energy
Le., AG = —ve,

Also, decrease in free energy is a measure of the
maximum useful work that can be obtained from a
reaction. But the reaction can be exothermic or

- endothermic ¢ g., water evaporation s endothermic

but it 18 a spontancous process (e, AG = ~ve)

40, (d): Aprocess is called adiabatic 1f no heat enters
or leaves the system during any step of the reaction
So lemperature does not remaimn same.

41, (a) ¢l ansothermal expansion, lemperatare 1s
mantained constant so internal energy change 1s zero
(AL = ()

Accordimg to the first law of thermaodynamigs,

AE =g + w
¢ = heat, w = work done =2 ¢ = -

This shows that work 15 done by the system at the

expense of heat absorbed
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)zl
cm. T}

Calenters gp je
. Vi
1¢ system iy completely, ; e

cly msylyt,
ngs. From first 1ay, of the ated from
ternal encrgy,

s Surroun;
Change in

Yhamicg
Tq-W=0-= -V,
Since the work is dap
the ;
ehergy, therefore | ; cncix!\ense of interpg|
Cereases and henge =v.of

s the system
Crature of
43. (o) : Exteng;

¢ gas fallg,
the amouny of' th, Propertics 41 dependen upon
— bro € Substance. ¢.8., mass, volume, ¢,
of the supgy, N Independent of g amount
. eg. temperature, density,

ey is given by :
ll‘amhl\m:{! + En:mwu! + E\‘in-.uiumi

eis impossible, So

: state and fing) state s
dis denoteg by

AE = E-E
45, (@): At373 K
and at this tempe
an isothermal

or 100°C, the wate

rstarts boiling
rature the vg

porization of water is

46. (h):AH=AE+AnRT

= change in numbe
Teactant species.

Noo+ 0, == 2NO (s
=2-2=

AH=AE+ 0 RT or, AH = AE

47. (b) : Molar entropy of vaporization of water is
more than ethanol, ag

water has greater forces of
altraction than ethanol.

T of moles of products and

AIIMS Cha terwise Solutions t:h.u.m,rs
2. (e Nadiabate process, no ly \x
the syy

48. (a) : Fusion of
because the process
random state, .,

ice is g SPontancayg o
proceeds in the directigy, or.nns‘
liquid state s more randgyy, (hi re
CNIropy) in comparison 1o solid state, Le., ice,
49. (©): In thermodynamic terms,
solution oceurs with a favourable chan
AG = AH - TAS
where A/f has g small

fcrmation
gein free ene

positive value ang TAS

: a large
Positive valug: thus, AG is negative,

50. (b) : The factor TAS increases with inereage :
temperature,

51, (a)

52, (0): AG=AJ- TAS
=ve =Aff - [T (-ve)
Exothermic react
increase or decreas

] (as spontaneous)
ions may be a
¢ in randomness
S3. (d) : Fora closed s
increase, decrease or remaip constant,
Closed system can be reversible or ineversiblc‘
54. (b) : For an isolated system,

W=gq=0

AU = q+ W
Hence, AU =

W= pay
s W=0s0, AV = 0

Ccompanijeq by

ystem, the nropy ¢y

55. (a):ASis +veand AH is
reaction at all temperatures,
56. (c): 1t may involve in
temperature of the system,
process occur,
surroundings.

57, (a)

-ve fora Spontaneqyg

crease or decrease in
Systems in which Such
arc thermally insulated from the

S8. (b)

»—

— .

CHAPTER

1. Which of the g
(a) Br
©

2. The law of ¢q
(a) Boyle
(¢)  Waage

3. Abufler soly
and 0.1 M of
PH? (pK, of |
(a) 5.00
(c) 5.25

4. InN; +13q
increase in |
(a) reversi
(b) forwar
(¢) irrever
(d) backw

5. 1f pH valu
water, it be
by
(a) 5001
(¢) 1000

6.  Ostwald™
(a) stran
(b) solu
[c) wen
(d) soly

7. The pH
s 10%
(@ 3
() 4
8. Which
(@ H
() H

9.  Thepl
(a) 4
(¢) 7
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CHAPTER

EQUILIBRIUM

Which of the following is a Lewis acid?

(a) Br (b) cI

(© § (d) Ag (1994)

The law of equilibrium was first given by

(a) Boyle (b) Guldberg

(c) Waage (d) both (b) and (c).
(1994)

A buffer solution contains 0.1 M of acetic acid
and 0.1 M of sodium acetate. What will be its
pH? (pK, of acetic acid is 4.75)
(a) 5.00 (b) 4.00
(c) 5.25 (d) 4.75 (1995)

In N, + 3H, - 2NH, reversible reaction,
increase in pressure will favour

(a) reversible reaction

(b) forward direction

(c) imreversible reaction

(d) backward direction. (1995)

If pH value of a solution is 3 and by adding
water, it becomes 6, then the dilution is increased
by
(a)
(c)

500 times
1000 times

(b)
(d)

10 times
100 times. (1995)

Ostwald’s dilution law is applicable only to
(a)
(b)
(c)
(d)

strong clectrolytes
solute
weik electrolvies

solvent. (1996)

The pH of 0001 N acetic acid solution, which |

1s 10" dissociated, 18
(a) 3
(c) 4

(h) 1

(d)y 2 (1996)

Which of the following 1s the strongest base!
(a) H, (by H

(¢) HCO, (dy H (1VY6)

The pH value of human blood 1s about
(a) 45w 86 (b)y 23w 34
() 731078 (d)y 3S5w4dl3 (199%)

10.

11.

12.

13.

14,

15.

16,

Which of the following indicators is known as
metal indicator?

(a) Phenolphthalein

(b) Phenol red

(c) Erochrome Black T

(d) Methyl orange (1996)

The aqueous solution of which of the following
salts will have the lowest pH?
(a) NaClO; (b) NaCIO
(¢) NaClO, (d) NaClO,
(1996, 2001)

A solution with pH = 2 is more acidic than one
with a pH = 6, by a factor

(a) 4000 (b) 5000
(c) 8000 (d) 10000

A base, as defined by Bronsted theory, is a
substance which can

(a) accept protons

(b) donate protons

(c) lose a pair of electrons
(d) gain a pair of electrons.

(1997)

(1997)

In the reaction : [, + T — [y, the Lewis base is

(a) | (b) L,

(c) Iy (d) none of these,
(1997)

I the gas phase reaction, CoHy + Hy &= CyH
the equilibrium constant can be expressed i
(a) (b) mole litre

(v) (d) lremole !, (1997)

mole litre !
mole " hre !

Which of the following information can be
obtained on the basws of Le Chatelier's prneiple?
(1) Lquihboum constantola chemical reaction
(b)
()
(d)

Dissociation constant of a weak acid
Entropy change m a reaction
Shift in equihibrium position on changing

value of a constant (1998)
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The fonic product of water at 25°C is 10 14, 1s
ionic product at 90°C will be

(@) 1x10M (b) 1xq1p
(€) 1x10™ (d) 1x101e

The solubility of BaSO,, in water, is
2.33 % 10 granv/litre, 11 solubility product will
be (molecular weight of BaSQ, = 233)

(a) I xots (by 1x 10w

(€ 1x107 (d) 1x10™ (1998)

Xture of the reaction

* Sy had 0.5 mole H,S,
0.10 mole H, and 0.4 mole S, in one litre vessel.

The value of equilibrium constant (K) in
mole litre ! is

(a) 0.016
(c) 0.004

(1998)
18.

.. 19. An equilibrium mi

ZHESm = EH.’.:m

(b) 0.008
) 0.160 (1998
20. The unit in which the solubility product of
i barium phosphate is expressed is
(a) mol® dm* (b) mol® dm™*
(c) molfdm " (d) mol’dm "%, (2000)
A vessel of one litre capacity containing 1 mole

of SO; is heated till a state of equilibrium is
attained.

350"-!;:1 : zsollgl + O!(gl

At equilibrium, 0.6 moles of SO, had formed.
The value of equilibrium constant is

(a) 0.18 (by 0.36

(c) 045 (d) 0.68

21.

(2000, 2009, 2015)
22, The pH value of 0.1 M NaOH solution is (when

there 1s a given reaction [H']JOH | = 10 ')
;' (a) 13 (by 12
(c) 11 (d) 2

-

23, The pH value of decinormal solution ol NILON

] which 18 207, onised 1s
(a) 1295 (h)
(c) 14.70 (d)

12.30
13.30

(2000) |

(2001)

@IETER AliMS Chapterwise Solutions Che m:}’is

Equilibrium

26. In which of the following reaction K, > K,

__-__-___-‘_h_-""“—-————— —
w) Tyl 4. Dimethyl elyonme giveg g reg o
(b) Hy+ 1, - 2HI A Ni®*, which is use d‘;ﬂf“ﬁ:{;:\ t‘.c?.:::‘?;‘la‘l
(¢) 250, - 0O, + 280, precipitate readily he best piy “m.‘c? L
(d) N, + 3H, — 2N, (1995, 300“ (@) <\ ®) 2.3 ge s

27. Which of the following is a characlerisyie of (¢) 3-4 W 5.9

reversible reaction? 35. The compound insoluble iy water is
() It never proceeds to completion, (a) mercurous nitrate

(b) It can be influenced by a catalyst,

(¢) It proceeds only in forward directioy

(d) Numberofmoles of reactants and Produg
are equal. (1996, 30[”)

(b) mercuric nitrate
(¢) mereurous chioride
(d) mereurous perchiorate,

16, For the equilibrium H,0 o= H

'IQ
and 298 K, =

28, The equilibrium constant of a reaction is 3¢ It

the volume of a reaction flask is tripleq, the (@) iﬁgﬁaid[;mcncrgy change s
equilibrium constant will be 0 e anecy change is 1e
(2) 300 (by 100 (AG < 0) e
(c) 600 (d) 150 (1996, 2001

(¢) standard free energy chan
zero (AG® < 0y

(d)  standard free energy chang
zero (AG® > Q).

29. At 80°C, distilled water has concentration €qual
to 1 x 10" mole/litre. The value of K at thig
temperature will be
(@) 110
© 1x107

(b) 1x10m

37. Whatis the pH of 0.01 M alyc
@ 1x10" 200y

glycine, K, =45 % 10% and

30. The pH of solution containing 0.10 M sodium at 208 K?
acetate and 0.03 M acetic acid is (@) 3.0 (b)
(pK, for CH,COOH = 457, © 7.06 (@
(a) 4.09 (b) 6.09 38. Of the following which o
(c) 5.09 ) 7.09 (2002 reaction towards the prod

31, The solubility of CuBris 2 x 10* mol/Lat25°¢
| The K, value for CuBr is
| (@) 4+« 10%mol’ LL?
(b) 410 mol’ L
| (€) 4> 10" mol* LL?

() 410" mol* 1L?

Ly = 2, AH S (298
(2)  Increase n concents
(b)Y Decrease in concen
(¢} Increase in temper,
(d) Increase in total p
(2002

| 32, Which one of the following is not a bufler
solution”

39, When 10 mL of 0.1 M
15 utrated aganst 10
solution (ph, = 50

f - (@) OXMHS 08 MKHS e

| 24, When the temperature of reaction increases then (b1 2 M CHNIL + 2 M C NI, Br ) 30

:!:: r:z:::r:’lPH vilue will (© IMILCO, + 3 M KHCO, ) 70 N

%’ (5) dovrease (d) 005 M KCIO, + 005 MHCIO, (2003) 0. Vor Zcf-?‘-‘n'ﬁl\){‘{-

| (€) first increase then decrease 3N Inwhichof e follow g acd-base wration, pt ::;.lr\ o

, (d) remains same (1995, 2007) 15 greater than 8 at equivalence point? @ 715x10°

- 25. The pH of aqueous solution of ammonium () Acetic acid versus ammonia (¢) 2.5 =10t
formalte s (b Acenc aad versus sodium h_\dm\\dc Yl of0 1 M a
(pA, ot HCOOH = 38 and pK, of NH, = 4 ¥) (€)  Hydrochlone acid versus ammonia Al ':l Lokl 01\
(a) 7 by 60 (d) Hydrochlone acid versus  sodium el u.\
(€) 65 (dy K9 (2001) h_\"dumdu (2003 musture? (ph, o
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.'\}l.\" AN

M

.‘.“-‘

ghene, A, S~ 10 and K 17> 101

it 298 KY

TIURAL (100

() 7.00 (y 7.2 2004, 2010)
. Of the following which change will shift he

reaction towards the product?

by 72 2l AM,° (298 K) = +150 k)

{a) Ilul-..m m concentration of |

(h)  Decrease i coneentration of |,

(¢) Increase i temperature

(d)  Increase m wotal pressure (2004)
19, When 10 mbL ot 0.1 M acetie aad (pA, -~ 5.0)

is ttrated agamst 10 mb ot 0.1 M ammonia

solution (pA, = S0), the equivalence point |

oceurs at ph

(a) S0 (hy 60

(c) 70 (dy 9.0 (2005)
40. Forreaction, 2NOCT & INO , + Cly . A

ad27°Cis 3~ 10° I Imnl " The value of K, 1

nearly

(@) 7.8=10° by 25»>10°

(¢) 25~10° (d)y 175> 10%2005)
41 40 ml of 01 M ammonia solution 1s mixed with

20ml of 01 M HCL What is the pll of the

minture” (pA, of ammaonia solution s 4.74)

l‘ll\'-t‘lhl\'l rl\'“‘\“"\‘ B e procipliate with
ek '-lt‘i l,\ W eteetion, 1o pot iy
previpate iy the ey ol nige b
Wl T

TUEREE (1 I (004)

Lhe compatind imsoluble fiy water s
TSI IR

() merenne niate

(@) merenous chlordde

() merenous perchlone, (2004)

Por the equihibrium HL,0
and JON N,

@) standand freeenergy change is equal to zeto
(G

free enerey change is less than zero
(A=)

standand fiee enerpy change s less than
soo (AGT )

standand freeeneney change is greater than
et (NG 0, (2004

i Ot

(
{\'\l

(h

Whatis the pHEor 001 M plycine solution? For

|

A2,

44,

45,

40.

47.

'K

A\ (h) 2720
g I
[imntion

on nenti

, . ned
The plTof solution ohin A0 Wl 0.1 M

al A0 ml 01 M NiOI witl
CHLCOOTT I
my (hy N

{l' “ “l} |‘ (-'””/;

Durdig titation of acetie acid wilh g, NaOI
solution, the neatalisation praph s o vertienl

line: This Tine indicates

1 /

() alkaline natue of vquivnlum'c‘
(b) acidic nature of equivalenee
(¢)  neutral nature of equivalence

() depends on experimental proceeding,
(2007)

The dissociation equilibrium of a gas A#, can
be |c||1'u.-w|1tm| s

By = 248+ By
Ihe degree of dissociation is v and is small
compared to 1. The expression relating the
degree of dissociation (v) with equilibrium
constant KF and total pressure pos
(1) {EA'rrm'-‘ (b) K/p
(€) 2K/p () [21{,;;:)‘ Lo2008)

The correet order of mereasing [HLO™] i the
following aqueous solutions 1s

(@) 001 M ILS = 001 M LSO, < 001 M
NaCl< 001 M NaNO,

(h) 001 M NaCl= 0.01 M NaNO, < 001 M
IS < 001 M 1180,

(¢) 000 M NaNO, = 001 M NaCl- 001 M
IS 001 M LSO,

() 001 MILS < 001 M NaNO, < 001 M
NaCl< 001 M 1180, (2008)

pH ofa 001 M solation (K, ~ 6.6 = 10 |

(1) 7.6 (h)y &

(¢) 206 (dy § (2009}

e equilibrium constant for mutarotation
a-0) Glucose == -0 Glucose 1s 1.8, What
percentage of a form remains at equilibrium?
(a) 35.7 [h} 4 3

(¢c) 550 (d) 444 (2009)
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rthef@mionA == Ris4. Ifinitia“}, Equilibrium

48. K, 0f CaSO,5H0i5 9 # 10, find the volume | 57 K, fo

for 1 g of CaSO, (M.wt. = |34 is presen
. : ). Aspr e 9 65. Asser
(a) 2.45 litre (b) 5.1 litre ‘ of B after equilibrium- b) 08 acha
(c) 4.52 lire ) 32live (200 f @ 12 :d; |’ atac
: . 2 R
49. Which of the following ; - (c) 0.6 Ulg -
- £ 15 nota characteristic of g 0
cquilibrium? clenstic o ' 58, For the reaction. H,+1 :A_rZH:,‘ K= 4 i Z:::
({:; :18{:: 1S equal in both directions. .i the initial number of moles t:ji;?;;urea(:tam.
‘s,ur_"‘b’c quantities are constant at | roduct 15 1 mole then ateq m
( cquilibrium, ] @ (1] (H] L]~ [HI] 66. Asse
c E Sper , ] ] 2 - x
{d; qu';l;:flt::r!umoccumn reversible condition, (b) [1]=[H] (L)< [HI] pate
quilibrium occurs only in open vessel at | (© [L)<[H).[L]= [HI] iid
g o constant temperature, (2011) W) (1] HJ (L= [HI] 2y, Reas
L = ]m;:' ;J-i.'él!vlﬁafOH); is neutralised by 10 mL l' 59. Which of the following pairs of su};swn%s forw:
. Then pH inosolution is | = . ; ion?
(a) 1.37 ¥ ?;""-‘Sgl”lmg selulipn.ts: | cannot exist together 1n solution’ 67. Asse
(i ) (a) NaCO,+NaOH wate)
o 12 d 7 (2011) il .
51 s : (b) NaHCO,~ Na,CO, Reas
» At equilibrium which s correct? | (¢) NaHCO,+ NaOH
(@) 4G=0 (b) AS=0 | (d) NaOH+NaCl 2
() aH=0 @ AG'=0 oy "
I 52, Wh ’ | 60. K for HCNis5# 10" at 25°C. Formamlainin
I - Which has the highest pH? ; a :;onslant pH = 9, the volume of 5 M Koy
] :':] g“:COOK (b) Na,CO, ] solution required to be added to 10 mL ¢f 5 \
b s (d) NaNO, (2012} | HCN solution is
! K, ' (a) 4mL (b) 2.5mL
4 53. . for following reaction will be | (¢) 2mL (d) 64mL 12
. ¢
- ! N AND REASON
: ('()w 4 : Oligl - CO-‘J:l .! ASSERTION AN .
i - I 61, Assertion : Relative strength of acids cap be
(@) RT (b) i f known by knowing the value of dissociay,
| ' constant.
(c) = ) rr 2012 Rms‘l:m ¢ It gives the value of H' dissolveq
v 2 - solution. 1200}
S AL60” and 1 atm, N.O, 15 50% dissociated into 62, Assertion : Addition of silver 1ons to a MiXlyre
NO, then K is | ofaqueous sodium chlonde and sodium bromig.
() 1.33 aun (by 2 atm solution will first precipitate AgBr rather thy,
(€) 2.67atm (d) 3am. (2012 AgCl.
S5 What will be the solubility product of AX,? Keason : K of AgCl< K of AgBr (2004
“f’ 3'-'5: (b 48" 63, Assertion : Sb.S, is not soluble in yelloy
() 365 (dy vy (2015 ammontum sulphide
86. The equilibrium constant for the reaction, Reason : The common ion effect dueto §° 1ons ‘; o
! teduces the solubi vh.S ) O U}
= Hy) *"’ gy =2 Hi B K euces: (e soldbiliey of by, (4904) 17, ()
2 2 s 6d. Assertion @ Mixture of CH,COOH gnd 25, (©)
i}(:lluhfiniln constant for the reaction, CHOCOONH, 15 an cxample of acidic bufter 33, b
L, &= “_.Iﬂ ' '.--,- will be Reavon : Acidic butler contains equimolar 41, ()
fa) 1K thy (K ¥ mixture of weak acid and its salt with weak base ':: l::
YT . b
(2007 2014) 65. (c)

€ 2K (dy 24Ky 2014
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Equilibrium
__--—-—-___"_"—'__—————-_.___________

45
e

5. Asserion :.TITQ cquilibrium constant is fixed and
4 Charm?“mc for any given chemical reaction
at a specified temperatyre,

Reason ; The composition of the final
equilibrium mixture at a particular temperature
depends upon the starting amount of reactants.

(2007, 2010)

66. Assertion : According to Le-Chatelier’s

principle addition of heat to g equilibrium solid

. W | PSR Y .

= liquid results in decrease in the amount of
solid.

Reason : Reaction is endothermic, so on heating
forward reaction is favoured. (2008)

67. A.\‘Sf’rﬁﬂﬂ :lee — \Va[cr‘ irprCSSl][‘C is app“cd
water will evaporate,

Reason : Increase of pressure pushes the |

L]

1. (d)
9, (¢) 10, (o) 1L () . ()
17, (a) 1I85. (b 19, (w20, (d)
W, (¢) 26, (¢) 27. (b) 2K (uw)
N M (d) IS () 3o, (©)
41, (c) 42, (b 4% (@) 4, W)
49 ) S0, () S () £2. (b
£7, (b) 8K, (b 89, (¢c) 60, ()
68, () (1 {a) 67. (d) 6%, (d)

(dy M\ dy 4. (h)
|
5

68.

69.

70.

{ AnsmT_Re__y )

(]

1.
21,
29,
3.
45,
% X
6l.
09,

equilibrium towards the side in which nugl;;r
of gaseous molccule increascs. (2009)

Assertion : In an acid-basc titration involving

strong basc and a weak acid, methyl orange can
be used as an indicator. _

Reason : Methyl orange changes its colour 1n
pH range of 7 to 9. (2009)

Assertion : Aqueous solution of CoCly i pink
in colour, It tumns blue in presence of conc. HCL.
Reason : 1t is duc to the formation of
[CoCL T (2013)

Assertion : The second dissociation constant of
fumaric acid is greater than maleic acid.

Reason : Higher the dissociation constant of
acid, more is the acidic character. (2017)

(c) 6. e 7 ) & (d)
(0) W4 (u) 15. (d) 16, (a)
(d) 22, (@) 2% (b)) 24 (b)
(b)) 30, (© I @ N

(©) K (© M (o) 40 @
(c) 46, (¢) 47. (a) 48 (1)
(c) 84 (b) S5 (@) S6. (b)
(a) 2. (¢) 63 (d) o4 ()
(a) T70. (b)
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yiso Solutlons Chomisgy

40

OO

Lo () 2 A can aceept election pair so it acts as
Lewis acud.
0 (d): According to Guldberg and Waage, the rate
at which substance reacts is direetly proportional to
s achve muass (e molar coneentration),

ad + b8 = VN +yY

, _LA)LYF
K, = TR A, = equilibrium constant
3. (d) : Applying the equation :
eSSl
PH=log ) 1A
= pH=pA +log |
pH = 4.75

4. (b) : According to Le-Chatelier’s principle.
increase m pressure will favour the direction where
there are lesser no, of species

5. (¢): Given: Imtial pH = 3 and final pH = 6. We
know that pH = Dilution. Therefore, initially
[H'] =10 "and afier dilution [H'] = 10 . Thus increase
i dilunon

Original H™ concentration 1o ‘ 10"

: . i - o
Concentration of H™ after dilunon 10

= 1000 tmes

6. (c) : According to Ostwald’s dilunon law, the |

degree of dissociation of a weak clectrolyte 1s

proportional to the square root of dilution

-
Jh
as=
(
i = degree of dissocistion, € © concentration
A = cquiibnum constant (dissociation)

7. (¢): Concentration of acetic acrd = Q001N for

100, dissocration, the eflective concentration of H'

1s one-tenth of wtal concentration

|
Therefore, effective concentration 10 (001 N

0000 N
phl og[H) = 4
K. () : Hydnde son s a strong base, stronger than
OH , OMe | el
9. (c): Human blood as shightly alkaline ¢ pH ol

T3w 75(pH = 71s neutral)

EXPLANATIONS

AT AlIMS Chapton

(0. (¢): Lriochrome Black I(:)“
ol
' 10 s<O)-N* N—@
| (:___)>
J NO.
| {mnumw.i farim)

N‘l' + (‘]()l

' ) 1 NaClOy =
“' {k} ! ! iL‘“}l

NaC10, - N
Sy Na' + ClO;

NaC'l0; ;
NaClO —» Na't 1o

| we g'nnl[mll"l\]h l|CL‘UIn|105u

wion, the
abstract proton frgp,

In aqueous soh |
| vill most castly

Cintotons. ClOgY

nolecules. So a1ty ill be most acidie,

[ water 1
12, (d):pll = log (1]
L= 2= -log [H']:s and 6 =
|ug[l{']t . UM _ 10" =10,000

log[H'l: 10°

| Ihcrclbr::. acidity is more in ptl =2 than pll = ¢ by
| an order of 10,000.

13. (a) : According to Brc
substance that can release prot
that accept protons.
14, (a):] joncanact ‘
- electron pair to some species ¢4
s are termed as Lewis base.

log [H']:

u

msted ﬂ!L‘u!)'. acid is a
' ons while base are (hog,
| *
as Lewis base i.e., 1tcan dongye
1. The electron

| donor specie
‘ 1 +L-h
15. (d) : Equilibrium constant
o [CH] mole litre '
[C)[H,) Gmole litre ") (mole litre !
| litre
mole

)

mole litre '
16, (#) ¢ Accordmg to Le-Chatelier prineiple, if
a system at equilibriumes subjected to change iy
concentration, pressure ol temperature, the
cquihiboume shalts m the directuon that tends o
undo the elfect So the equilibtium constant of g
reaction can be calealated
17, (#) 2 The product of Hand OH ons i water
at a particular temperature ts known as 1onie product
of water 10 denoted as AL

A, o (I [OH ]

The value of A, increase with the icrease ol
temperature ¢ concentration of H and O 1ons
increase with increase of temperature, but it still exists

i the range of 101

I

Equilibrium
oL 25'C 1.00 = |
100"C 7.50 x |

18, (D) & Solubility of 1348

Solubility of BaSO, in o
7

: E"J] X l{]‘—-l

Now, BaSO; ==
Solubility
+ Solublity Product = (B

=:(1
19. (1) :2HS, — 2H

Equilibrium constant s,

. [“.‘]J[S:_]:[D.I

L

20. (&) : Barnium phosphat
Bay(POy), — 3Ba' +

Let the solubility of Bay(p
= Solubility product = (
=)

21, (d):
It cone

Equilibrium
= Equilibrium constant

=

K:ISQ:I:[U:]:mm-'u

(SO, (0.4)
22. () : [H][OH ] = 1t
Concentration of OH ¢
solutton, [OH ] = 10" M

o™
= [lI'] = =1
(1] 10

log[11'] = 1.

3. (b): Concentration of
‘oncentration of OH 1on

9

-SO\L;; —
1.0 mole

04 mole

= pll =
2
§
[OH ] = 20% ot 0.1 N

- pOH log[OH | =

14 pOH = |

24, (b) @ As the temy
Jdissoctation of water n s

- pH

the T won cone meredse

decreases with increase
25, (c): Forasalt of we
pli =7+ 3 pk, ) pA
| !
2

,'t‘\

-
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welre. Hean dUﬂale
. L. The electroy
| base.

T principle, if
lto Lh.'mgc in
crature, the
that tends 1o
‘onstant of a

Ons 10 water
Mg pnd uct

iCrecase of
OH 10ns
still exasts

Sguiidnum

—_— _

e 25°C 100~ 014
100°C TS0~ 0

18. (b Solubihy of BJSO_. m gL1=233x~10°
Solubiliny of BaSO; tn mo] -1 )

-
233

=3 V100= 10
Now. BaSO; == Ba™ + 80,
Sg}‘.}blllt} c

5 A
. Solubility Product = [Ba™) [SO] = ¢
= (105 = Jp-10
19. (3):2H:S = 2H, ~ Sxe
Equilibnum constant is,
o [HJ[S:]_ [0 l04]
= [H_‘S]- {0_5]3 =0.016 mol L'
20. (d): Banum phosphate w hen dissolved in water
Ba:(PO,). = 3Ba* - 2pQ,*
Let the solubility of Ba;(PO,), be s mol dm*
— Solubility product = (Ba™)* (PQ,*)?
=55 moi—‘- dm—lf’
2. (d): 205y = 280,, + Oy
[nizz] cone. 1.0 mole 0.0 mole 0.0 mole
Equilibnum 0.4 mele 0.6 mole 0.3 mole
— Egquilibrium constant is given by :

[5O.I'[0:]_(0.6V(03) . ...
== =(.675=0.68
[SO.] (04

22. (1) :[H][OH] = 10"
Concentration of OH™ 7e. [OH"] in 0.1 M NaOH

solution, [OH] = 10" M

10"
—_ H= —= ]0‘”
— IHJ lU'i
— pH=-log[H] =13

23.
Concentration of OH 1ons in solution,
]

(OH] = 20%0f 0.1 N = 5/ # 0.1 = 002N

= pOH = - log[OH ] = - log (0.02)
=2 -0.301

= pH=14-pOH = 1230

24. (b) : As the temperature increascs, the
dissociation of water in solution increases. Hence,
the H™ 1on conc. increases and pH of the solution
decreases with increase in temperature.

For a salt of weak acid and weak base, 1ts

25 (e}
pli =7+ ) pk,~ ) pk,
7+ c38-1 v qpmes

(b) : Concentration of NH,OH solution = 0.1 N

120, (0): K, =X (RTIM
An = change in number of moles
If An = positive then A, will be gre

ater than AL

.

PCl; + Cly =» PCL, A= [-2=-1, !\,“~ F.
CHe+ Lo 2L An=0, K= K.
280, - 0, + 2SO0, An=1, K.~ A
L’P\: A‘l'

Ny + 3H, > 2NHg M= -2,

27. (b) : Reversible reactions are those reaction n

which there is cquilibrium established at every
infinitesimal step. But the rate of forward and rate of
backward reaction can be influenced (or speed up)
by the use of catalyst.

28. (a) : The equilibrium constant is not affected by
changing the volume of the whole reaction flask.
29, (b):[HO]=1~10"mol L

or [H]=1~10"mol L'

As for distilled water [H'] = [OH']
[H]=[OH]=1x 10°mol L"!

K,=[H][OH] = 10" mol* L?

30. (c) : According to Henderson's equation,

) [salt]
pH = pA, + log [acid]

CH;COOH + NaOH - CH;COONa + H,0
Putting the values, we get :

pH = 4.57 + log g—}}—g’ =  pH=3509

31. (a):CuBr— Cu" + Br
Solubility of CuBris 2 x 10~ mol L'

* Therefore, solubility of Cu” = 2x10* mol L'
- = Solubility product =2 x 10*x 2~ 10+

=4~ 10 mol'L*
32. (d): Bufier solutions can be obtained by mixing
a weak acid with its salt formed with a strong base
or by mixing a weak base with its salt formed with
astrong acid.
As HC10, 15 a strong acid, therefore equimolar
mixture of HCIO, and its salt KC10, 1s not a butler
solution
33, (b): Acetic aaad 15 a weak acid while sodium
hydroxide is a strong base. Therefore at the equivalent
point, there will be enough hydroxide ions left.
34, (d) : Nickel(lh) forms a precipitate with the
organic compound dimethylglyoxime, C;H(NOH),.
The formation of the red chelate occurs quantitatively
i a solution in which the pH s butlered in the range

of SwY
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35, : i g
: (€) + According to “solubility rule” following
ompounds are soluble in water:
(1) All common group IA and NH,* compounds.

{Clll) f\ll common NO; (nitrate), CH;COO" (acetate),
047 (perchlorate) compounds

5}‘1‘2 All common Cl, Br, I compounds, except
se¢ of AE 1 Pb-‘, Cu' and I{gft lml:rcurous)

(iv) All common SO (sulphate) compounds,
except those of Ca®*, Sr2*, Ba* and Pb*.

i':‘ (©) : H0y == HQy,

- IS IS & spontancous process at standard conditions
us, the standard free energy change must be less

then zero, ie. AG® < 0.

37. ()1 K, =K, xK, =45x107 x1.7x 1

=7.65x 10"
(H*1=JK,C=J7.65x10" x0.01
=V7.65x107" =0.87x107
pH = —log (0.87 x 107 = 7 - (- 0.06) = 7.06

{53. (¢) : The given reaction is endothermic, S0 on
increasing the temperature, it will shift in forward
. direction.

39. (c): pK, = - logK,, pK, = -logK,

1
pH = —;[logK‘, +logK, —logK;]

wte AlIMS Chap terwise Solutions Chemjs
-—-"""""'_'-

=

OH + CH,COOH forms CH,CQoq
asic solution with pH > 7.
y type of acid-base titration, ther, :

42. (b): Nal
which gives b
43, (a):Inan :
sudden change in the pti value at the end point, Durin
the titration of a weak acid witha stfoﬂg base_ be 5 ¢
the equivalent point, the solution will contain th i
and excess of free base. \
CH,COOH + NaOH ——

Ny

53

5 cu!COONa +H0
Sodium acetate

Duc to the presence of free base, solution becon,

alkalinc in nature.

4. d):
— )
2-‘181 w T "AB (1] + B:"[R}
5 0
Tl B !
Equilibrium 21 -x) x x

m=2(-%)+2x+x

Moles at equilibriu
‘1\:+2_‘(+x,—:x+_}

e G
[Pw]:“’sl 42 P \x42” P
Kp=___‘__.—-—;1—¥"='_____:_-l_'___ 2
[Pys.] ZL:—ﬂXP]
x+2
4.‘.’3 5 1
4(1-x)° 2 )

(as 1-x=1, 2+x=2)

Eq yilibrium
,-——'—-_.________"_—‘——-_______‘h

Solubility in g litre! = mgleey)
= 136 x 3 x |go
408 * 107 g of CaSO, presen

1 g of CaSOy; present is — !

—

408 %

49. (d) s Equilibrium state
a reversible reaction is carried
50. (d) : Number of mil

Ca(OH)) =NV =2x M, «

Number of millimoles of ac

As, no. of millimoles of a

Acid is complete
forming a neutral solutior
pH of the resulting !
51. (@)
52. (b) : NH.Clsoluton
solution is neutral, its pH
solutions are basic their p
more basic, its pt > pH

53, (0):An =n-n

=} ;|
Ang :—1- .Hence }\ :

P
=—1[—5+log(1x10"‘)-—(—5)} | 45, (¢): H,S04is slrongacid ha\_'inngﬂ,NaNO: K, L
2 | on hydrolysis gives alkaline solution of pH > 7. Na(y ra = (RT\” = :rE
% 1 i LS is weak acid. ¢
= - [-5-14+5]= - 5(-14)=7 | dame] and H, s b):  NO,
ol : K 6.6x10™ _ ’ 2 Lrunally \
40. (d): 2NOCl, = 2NO 4, * Cly e \1 46. (¢):a= J_C: -\ 00 i At equilibnum 1 - @
K. = K (RTY . =0.257 .
. ' oy 1.0, 15 30% dissex
hrz 3 * !IU'I ‘UUBEI A TUU}: 17241 x ]”’J | IH']-—C({'-[IUI xUlS?-’-’..ST‘* Iul I\_ 4 S 9 3
s ’ i y
=L =1 CpH =3 -log25=26 > |2
41. () : 40 mL of 0.1 M ammonid solution 47, (): a-D glucose = i-D glucose K, PNO, \.
= 40 = 0.1 Il | 0 PNy |
4 milli-equivalent ammonia solution Al equilibrium |- u u
20 mL of 0.1 M HCl =20 « 0.1 L. 6. (8)3 AXy:
2 milli-equivalent of HC 1-u
NHOH + HClL = NIHLCH+ HLO Solving @ - 0642 K_ = AN
Initial mulh-eq 4 ) 0 |« 035K . . 56, (b) :The §
Milli-eq after 4-2 0 2 Percent ol u-a‘Jplucmcwm.uniny at equilibnum
reaction 4 35.8% | 1 : 1 \
: INHLCY g - B (a): CaS0, oy = Ca¥'yy + SO/ 2 1 HE)T o
.‘\, *!ll' ‘1' '4‘[”' * {a"(‘l' d10) < A (Y 4 lay
pOH = PR2T 8 G, 0H) ) g g
474+ logl =474 s ¢ =09x 10" Hence, K, =
pH = 14 - 474 - 9.26 §o 3010 'mol L

IR g
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Equilibrium

Solubility in g litre-! = - 49

= 136 x 3 xmec_‘jlf‘_’;“ass %85
408 x 103 g of Caso, Present 08 x 103 g 1

1 g of CaSO, present g — |

50. (d) : Number of
Ca(OH)) = N\ ¥y =2 x pq & Ni=2xp
Number of millimoles of acid )

=10x =19

Acid is completely y¢
forming a neutral solution_

pH of the resulting solution =
51. (a)

52. (b) : NH,Cl solution is acidic, itg PH <7. NaNO
3

solution is neutral, its pH = 7, CH,COOK and Na co
solutions are basic their pH> 7. gy Na,CO solutilon i;
more basic, its pH > pH of CH]COOK_solujlion.

53. (¢): Ang= no-n =1- 3

2
-1
Ang =—-. Hence K = K (R7)

K,,_ ] |

K, (RDY? VRT

54. (b): N204 = ZNO2
Initially 1 0
At equilibrium 1 -

Utralised by bage

7

o 2

N.O, 1s 50% dissociated, so« =

o ]
O+ 2
Ky =02

=~ -——_ =2 atm

PN,0y [1_ I }

55, ()2 AXy == A% 43X~
5 15

K, = [4"] [X] = (5)3S) = 278

56. (b) :The given reaction s,
|

Iagoy + =130y —x
 Hage+ Sl == 11,

A1)
[H1)
[H,)"2[1,)"2

Hence, K, = (i)

I
| 9=-log(5 * 10°) + log A

: On solving, V'

Now, reverse the eqn. (i) and multiply by 2, we get
2Hl == H,_ . +]

A T 2Ag)
Hence, {{’c = Ezl‘ﬂ
[Hl]z ...(1i1)
Equating equations (ii) and (iii), we get
Lmete
(Ke)”

57. (b): Assuming that reaction is started with
1 molof A and at equilibrium y moles of A have reacted,

A - B
Initially 1 mol 0
At cquilibrium | - x 1y x mol
P
Kp="B=4 = X _4 o038
» P, = x=1

. ) [HI?
§8. (b): For the given reaction, K =

[H,][1;]
As 1 mole of H, reacts with 1 mole of 1., even at
equilibrium, [H,] = {1 )

2
Hence, Kz[—lr{—nT or J____E'I_I_]zm
[12] [12]

i.e., [HI]> (L]
59, (i:):NaI-ICO1 is a sodium salt of weak acid,

while NaOH is a strong base $0, they react and cannot
exist together in solution.

NaHCO! +NaOH — Na:COJ +H0

[Salt)
60. (c):pH=pK +log
() : pH=pK + log [Acid]
_ [KCN] .
=pK +log ———
PRI o) 0
Let the volume of KCN solution required be V' mL
’ 3
(KeNJ= 22V g oy < 10%2
V+10 V+10

Now from eqn. (i),

SxV 9
pH=—log (5% 101+ mg{-_*‘ IOX-]

PF+107 1 +10
1.99 = 2 mL
6l. @):HA=H"+ 4
Dissociation consant for this reaction can be given
as

o la )
RN T

d

e o iy
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Therefore, we can say that dissociation constant is a
measure ofits ability to furnish protons in the solution.
62_- (c) : K, of AgCl > K, of AgBr
* For the precipitation 1o oceur,
* exeeed solubility product,
63. (d) : SbyS; is soluble in yellow ammonium
& sulphide. - >

its ionic product should

Sb,S; + 3(NH,)
The stability of sulp
‘atomic number of
4. (d) .

3S =) Q[N[‘I_i)!SbS]
hides increases with increase in
the element.
CH;COOHICH;COONH.., is not an
example of acidice buffer. Acidic buffer contains
equimolar mixture of weak acid and'its salt with
strong base. e.g., CH,COOH/CH,COONa.

65. (¢) : The equilibrium constant is always fixed
and is a characteristic of a re.

temperature. It defines the com
equilibrium mixture of that regct
starting amount of reactants an

66. (a) : Solid + heat =
forward reaction is
will decrease.

action at specified
position of the final
ion, regardless of the
d products:

Liquid. So on heafing
favoured and amount of solid

ions Chepi--.
@TETEH AlIMS Chapterwise Solut omi
- E— )

According to Le-Chatelier’s principle, if pregg, i
increased the equilibrium will shift in dircetion wh

iﬂi
produces smaller number of moles.

CHAPTER

68. (d) :In a titration of strong base and wey) Acig
phenolphthalein is used as indicator.

Methyl orange changes its colour in pH of Fang,
3105,

6% (a):
24 5§ 2-
[Co(H,0),]" +4C1 —[CoCl, 1" +6H 0 ich of ¢ o
gl o N, 1. ?é};;i? of the following i 4 strong reducing

According to Le Chatelier's principle, on adding con, (a) Cr &) ¢
HCL, the equilibrium shifts in forward direction Eiving ) Na d) Ca (1994
blue colour. And when this blue colour is diluteq, 2. Which is an oxidising substance amon i
equilibrium, shifls in backward direction lcading 1 fllowing? g

ink colour. (a) 2 by €o
pink colour . o 2 SO, @ N()Z, -
70. (b) : Both fumaric and maleic acids have two 3 i
ionisable H* jons i.e., protons. The maleate

1f an atom is reduced, §
{a) does not change
(b) increases

(c) decreases

15 oxidation numbe;
monoanion shows intramolecular H-bonding, whereas

fumarate monoanion shows intermolecular
H-bonding. Thus, fumarate monoanion requires more

(d) may increase of decrease, (1
67. (d):I . - | energy to give fumarate dianion. Hence, second /41 The oxidation number of oXygen atom i
. sincrease in pressure favours me ting ofice | . 7 | R at of male; ion is -
-~ . t f fumaric acid is more than that of malei¢
Into water because at higher pressure melting point (llS‘SOCIa R (@ -3 by -1
of ice is lowered. ) _ | acid. (¢) -5 d -2
> 5. Which of the following metals does not.
— o H; from dilute H,80,?
S —m—— (a) Zn (b) Al
}g) Cu (d) Mg
. 6.  Inthereaction: 2P,0.+ IHNO, - PO, -
the term x is
(@) N.O, (b) NO
e N0 (d) NO,
7. The oxidation state of chromium in
dichromate is
() +2 by -2
() -5 () +6

The oxidation numbers of hydrc
Mg, and Nall are respectively

(3) +2,+Vand-2 (by+1,+
K -\ -land-1 () -2

}/

What is the oxidation number

. 4

Na,$,0,?

3 3
- by -
(a) 5 )

bl
() i W 3
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REDOX REACTIONS

.

which of the following is a strong reducing

1.

31_{(‘,'[’]!‘.’

(a) Cr (by ClI

) Na (d) Ca (1994) |
3. Which is an oxidising substance amongst the

following?

(a) SO, (b)y CO,

SO, (d) NO, (1994)

g

If an atom is reduced, its oxidation number
(a) does not change

(b) Increascs

(c) decreases

(d) may increase of decrease.

3.

(1995)

/{ The oxidation number of oxygen atom in O}
1on 18 )
(3 -3

(c) -3
wWhich of the following metals does not liberate

(h)

=
(d) -2 (1995)

ﬁ!
" H. from dilute H,S0,?
(2) Zn (b) Al
}.z; Cu (d) Mg (1996)
6. Inthereaction: 2P0, + 2HNO, -» PO, + HO t x,
the term x 18
(a) N.,O, (b)y NO
e N (), (d) NO, (1996)

7 The onidation state of chromium in potassium

dichromate 15

(a) +2 (h)

<) 5 [l“

-

+ 6 (1947)

The oxidation numbers of hydrogen in KH,
.'\1_'.'“ and Nal are l;."-;l-.'LH\u_I_w,

(i) ¥ 2 " | and _.‘ II"} Y I ' I.l!hl ¢ 1
‘j.('; .- land - 1 (d) ) band - |
(1995)
9. What 1s the oxsdation number of sulphur in
Na,» 0,7
3 1
(a) (b)
.(| —l
y. L
() q (d) : UV,

i 6()22

10. In the reaction : 4Fc + 60; = 4r¢’ g
cl:

which of the following statements 15 incorre
(a) Metalliciron s a reducing agent.
(h) Fe' s an oxidising agent.

(¢c) It s a redox reaction.

4d) Metallic iron s reduced to F&*. (1998)

11. Oxidation state of osmium (Os) in 050y 15

(a) +4 (b) +6

(c) +1 Ad) +8 (1999)
' 13/ Osidation state of sulphur in S,, HS and S;F

is

(a) 0,-2, -1 (b) 0,+2,-1

(€ 1.-2,+ () 0,-2.+1 (2000)

13.. Agaszisbubbledthrougha solution containing
x and . If the reduction potential are in the

order x > y > z, then

_a) y will oxidise z and not x
(b) y will oxidise x and not =
(c) y will oxidise both x and =

(d) y will reduce both x and z. (20000
l/l( Oxidation state of Fe in Fe,05 1s
(a) 32 (b) 54
(2002)

(P53

15. MnO,” (1 mole) in neutral aqueous medium 1s

(¢c) 4/5

disproportionated 1o
(1) 23 moleof MnO; and 1'3 mole of MnO,

(b) 13 mole of MO, and 273 mole of MnO:
(¢) 1" mole of Mn, 0, and 1/3 mole of MnO,

(d) 2/3 mole of Mn.0O, and 1/3 mole of MnO,
(2003)

16 For decolounzation of | mole of KMnO,, the

moles of HaO), required 18 }

(a) 172 (b) 32

(¢) 572 (d) 772 (2004)
17. In the balanced chemical reaction
4 10, +al +dH - cH,0O + d 1,

a, b, ¢ and d respectively correspond to

(a) 5.6, 3.3 (by § 3,63

(c) "3.5,3,06 (d)y 56,5 5 (2005)
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— !

} When KMnO, reacts with KHr in alkaline | Reason: Duc o sinall size of fluoride joy j, Iy

lesthod Fesiitdions
medium and gives bromate jon, then oxidation | difficult to ozidise fluoride jon 14 My,
state of Mn changes from 47 1o Hence reverse reaction takes place oy, IHHHHHHHHE‘ “i“
(a) +6 (b) +4 caily. (191 VR EX|
(c) +3 (d) +2 (2011) }
o _ 20, Assertlon : Insome cies orypen sy, Py, 1o (e) s Tomsatioy iy
. Oxidation state of iron in hacmoglobin iy i oxidation number though ity an !:|'.‘LIIUIII.';.';,II.H‘ compared 10 albyliy. .":” U Na gy vey
E:; (_12 (b) +2 clement, o eaments. So, it Hly gy 1 p.,.lj '-'.Lala Oty
(d) +3 (2013) | Reason : Vluorine in more electronegatiye, hay 2, (e): 50 ety ay 4 o T iy e
/20‘ rzCrIULi“ acidic medium converts into | oxygen. 200 250, 4 § L \ I:II(P‘ g
. i | » 3%
(:; E:d' IIZ; E:: (2013) | 27. As\","firm ."-'ﬂ“f“'"””'_ U*'I””_"'-'- EIVES je Gl'l’”" il — 550, }: 9
; precipitate with mercuric chiloride, but sy, S04 2H13 >80 )
yx What is the oxidation number of Br in KirO),? ‘ chlonde dogs not do yo, 3. () et 10
(a) +6 (by +7 - Reason : Stannous chlonde is a powey ' ; Ay
() +5 (d) +8 (2014) ‘ oxtdising agent which ozidises mereur, 5' .”‘t?:('lu I:' blioe hydiogen e el
« Substances that are oxidised and reduced in the | chloride to metallic mercury, (2002 o ;)(: ._*u::(';:;" II:J';T';: Gl Gilte
» following reaction are respectively !’ -

28. Assertion : Reaction of SO, and 11,S in the
NoHay + 21,050 —> Ny, + 41,0y, : |

» 6. (€):2150, 4 2UNO, o gy N
N TN e g f o 1tfing sl . 4 4
(@) NoH, 1h0 ©) et O :r:l, .;E:L of Fe;0, catalyst gives clemental 7. (d) : Potassium dichromyte . l: C (J‘
(€) N, H,0, (d) H,0,N; (2016 Rczsrm' 50y 18 & reducing ageat (2005, Let the oxidation state f r bcxl Ol
.o 7 L 1’ x =, \ .
}f On the basis of standard clectrode potential of ] ' L o i g : / {‘ {IJ R R 2=y
redox couples given below, find out which of | 2% ’"-““”"”f‘ : lh'".' furrpal oxidation number of = x4 6
the following is the strongest oxidising agent, | sulphur in Nazhm,, 15 2.5. ' . 8. () : Hydropen is pregen s hydride i,
(E” values : Fe* | F¢" =+ 077V ; Reason : Too S-atoms are not dircetly Tk peeytes oxidation stgre i | b
. . : ; ; 0 - L
L, 1T =+054V,Cu®|Cu=+4034 Vi with O-atoms, B (20, 9. (d) s Let oxidation slate of § b
Ag'|Ag=+080V) 30. Assertion : Fluoring isa stronger oxidizZing apeny - 2 4 (41) 4 4 67 (2~ -
(a) Fe* (b) Ty, | than 1dine, ‘
(¢c) Cu® (d) Ag' (2017) | Reason : Fluorine has greater t:lt:clrunt.:gat:|.r|'|.l|r = 244x-12=() = 5
; — than iodine. (201 ) 2
ASSERTION AND REASON bleaches the arige, M0 8 4Fe+ 60, v 4 4 g2
jon : Cl pas bleaches the artig), : '
24. Assertion: Copper liberates hydrogen from a | 3+ "-‘-“""":'”'I : Cl, gas blea te In this redos resction, rqn « o :
solution of dilute hydrochloric acid. permanent ar, R, iy 15 dcting gy g
Reason: Hydrogen is below copper in the | Reason : Cl, is a strong reducing agent, ag A Fs 1L.,wlng out electrons),
electrochemical series. (1995 | | (i Le, FeyTe” 43
6. 4 —y t the halogens, fluorine can 32, Assertion : Cus stronger reducing agent 1y, As Fe s readily converted o B i
. Assertion: Amongst the halogens, : dised
; i .. oxi
. « eleme . he dat | 2 ;
”::Ildm PR A R et l Reason @ £7 of Co?' /Cus negative, (2013
state.

1L (d) ¢ Let oxidation stage of Os be x,
Xt 45 () =0= =48

12, (d) : Oxidation state of SinS, =
Oxidation state of S in 4,5

= 12+

= x=-2

Oxidation state of S in S5;F; = 247

= x=+]

B - B (Taar) ) . ) - _I3. (@) : More the value of reduction pote

15 the tendency to get reduced As gas

L ey - 2 ¢y A (c) 4 (hy & (cr 6 © 7 b 8 [ reduction potential, therefore, = will be oxid
9 (W& 10, () 1L (&) 120 (o 1w M (d) S ) 16 (g

14. (d ¢ Let the oxidan tate of Fe b
17. (@ 18, (b)) 19 (b)) 20, (b) 2L (b) 22 () W () AU (g (d) 2 Let the oxidation statc of Fe

28.(b 26 (@ 27 () 2 (b)) 29 () . () 3 () N W o g =0 =,
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Redox Reactions

53

. (€): 10“55““0{1 CNCrgy of Na is very low as
compared to fllkallnc carth metals o transition
elements. So. it acts as a goog reducing agent,
2. (0):SOyactsasa strong oxidisiy,
280, + 8 —%°C 4350,
580, + 2P—— 380, + P,0;
SO, + 2HBr — SO, + Br, + H,0

. © 4. (b)

5. (¢): Cuisbelow hydrogen in the electroche
series, so it cannot liberate H,
E'(Cu*/Cu)=+034 V

g agent. e.g.,

mical
from dilute H,S0,.

6. (c):2P,05+ 2HNO, — PO, + N0, + H,0
7. (d) : Potassium dichromate - K,Cr,0, )
Let the oxidation state of Cr be .

- 2x{+l]+?_r+?x(_2)=0

- x=+6

8. (c): Hydrogen is present as hydride jon in these

molecules i.e., oxidation state js — |,

9. (d) : Let oxidation state of S be x.
2x(+])+4x+6x(-2)=0

- 2+4x-12=0 :.r*%s

&

10. (d):4Fe + 60, == 4Fe¢" + 60,2

In this redox reaction, iron is acting as a reducing

agent (as 1L1s giving out electrons).

ie. Fe = Fer' + 3¢

As Fe s readily converted to Fe'' therefore it is

onidised

11, (d): Let oxidation state of Os be x,
r+t4%(-2)=0=x=+8

12. (d) : Oxidation state of S in S, = 0
Oxdauon state of S S = 42+ v =0

> x=-2
Ondation state of Sin S.F, = 20+ 2(-1)= 0
> x=+|

13. (&) : More the value of reduction potential, more
is the tendency to get reduced. As gas 2 has lowest

reduction potential, therefore, = will be oxidised casily
14, (d) : Let the oxadation state of Fe be a

L]

I+ Y-)=0) = 2x 3

JINIA EXPLANATIONS  immi

15. (a): 3MnO> + 2H,0 — MnO, (,, + ZMnOy”
+ 40H"
For one mole

MnO> + %H 20 —-}% MnO, m-% MnO, + g OH"

16. (c) : Acidified KMnOy, is decolourised by H,0,

in following way :

2KMnO, + 3H,80, =3 K,S0, + 2MnSO, + 3H,0 + 5O
SH,0, + 50 — SH,0 + 50,

2KMnO, + 3H,80, + 5H,0, — K,SO, + 2MnSO;

+ 8H,0 + 50,
Thus,

2 moles of KMnQy, requires 5 moles of H,0,
1 mole of KMnOy will require 5/2 moles of H,0,

17. (a):10; +al" + bH' - cH,0 + d |,

Step 1: 1" = I, (oxidation)
10; = I, (reduction)

Step 2 : 2105 + 12H* = 1, + 6H,0

Step 3 : 2105 + 12H* + 10e" — I, + 6H,0
A=+ 2e

Step 4 : 2105 + 12H* + 10" — 1, + 6H,0
21> 1, + 25

Step 5: 210, + 101" + 12H' - 61, + 6H,0
10y + 51" + 6H" — 31, + 3H,0

On comparing,a=5,b=6,c=3,d=3

18. (b) : 2MnO, + Br + H,0 —»

+4
IMnO, + BrO, + 20H
19, (b) : Oxidation state of iron in haemoglobin
15 +2.
20 (b): Cr,05+ 14H" + 6 —> 20" + TH,0
21, (b) & Let the oxidation no. of Br be
tl14+x+d4(-2)=0,-T+x=0,x=+7

Decrease in O N, (Reduction)
r

5 2 1 0 -2
L - -

Increase in ON. (Onddation)

23, (d) : Hhgher the electrode potential, better s the
oxidising agent. Since, the electrode potential
decreases in the order
Ag' |Ag (1080 V) = Fe [Fe (+0.77V) >
LT (+0.54V)> Cu” [Cu (1034 V)

Hence, Ag' is the strongest oxidising agent
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24. (d) : Cu cannot liberate H, from a solution of

dilute HCI as hydrogen is above copper in the
electrochemical series.

E H* 14 :Hs =0. OOV
=+034V

E® ..
cu?*icu
25. (b) : Due to high electronegativity and high heat
of dissociation, fluorine oxidises the elements to their
highest oxidation state.

26. (a) : Oxygen is the most electronegative element
after fluorine. Therefore, in the compounds between
oxygen and fluorine, oxygen is found to show positive
oxidation state.
e.g., OF, : Oxygen difluoride.
Oxidation state of oxygen here is +2.
27. (c) : SnCl, (stannous chloride) on reaction with
mercuric chloride (HgCl,), oxidises to SnCl (stannic
chloride)

SnCl, + 2HgCl, — SnCl, + Hg,Cl,

(Greyish)

So in this reaction, stannous chloride is acting as
reducing agent that reduces Hg (II) to Hg (I) and then

to Hg (0)
Cl, + He,Cl, - 2Hg + SnCly
28. (b) : SO, shows both oxidising as well a

reducing nature.
The reaction given in assertion is duc to mud[g,nL

nature of SO,.

I
- ”ﬁ 0 0 45 -
29, (a): aOHﬁ—S §r e ﬁ—o
0 0]
Formal oxidation number of sulphur
=:2><5+?.>~<0=2.5
4

30. (b): Fluorine has higher standard electrog,
potential (reduction potential) than iodine.

/

N

31. (¢) :Cl, is an oxidising agent. It bleaches the

articles permanently by oxidation in presence of
moisture.

32, (d): E° of Cu®'/Cuis +0.34V and positive go
means that the redox couple is a weaker reducing
agent than the H/H, couple.

————o

a8
v

—
-
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3.

4.

CHAPTER

L

HYDROGEN

Permanent hardness of water can be removed

Ve

by adding

(a) NaCOy (b) K

() Ca(OCICl () cl, (1994) |
Which of the following metals reacts with water?

(a) Copper (b) Nickel

(¢) Sodium (d) Silver  (1994)

The volume of 3.0 N H,0, strength is

(a) 16.8 litres (b) 4.2 litres

() 33.6 litres (d) 8.4 litres (1996)

Which of the following is the best scientific
method to test presence of water in a liquid?
(a) Use of litmus paper

(b) Taste

(c) Smell

(d) Use of anhydrous copper sulphate (1999)

(./ The reagent commonly used to determine

hardness of water titrimetrically is
(a)
/(,bl
(c)
(d)

oxalic acid
disodium salt of EDTA
sodium citrate

sodium thiosulphate. (2003)

100 em’ of a given sample of H,0, gives 1000 em’
of O, at STP. The given sample 15

(a) 10% H.O,

(h) 90% H,0.

’{14; 10 volume H.0,

(d) 100 volume H,0, (2010

In ice, oxygen atom s surrounded

I
(h)

tetrahedrally by 4 h_\.\irngrn atoms

octahedrally Il_\ 2 oxygen and 4 hydrogen

atoms
(¢) tetrahedrally by 2 hydrogen and 2 oxygen
aloms
octahedrally by 6 hydrogen atoms
(2011)

{d)

- 10.

—
et

N

Predict the product of reaction of I with H,0,
in basic medium, '

@ I (b) 1,0O;
(©) 10; (d I

Strength of H,0, is 15.18 g L™, then it is equal
1o
(a)
(©)
Which of the following reactions increases the
production of dihydrogen from synthesis gas?

(2011)

(b) 10 volume
(d) 7 volume (2013)

| volume
5 volume

1270K
_—N—-—-> COLg)-i' sz

(a) CH,,+H0,

4(g)

® C,+H0, —22K,

COL!: ¥ H‘Lﬂ
673K
Catalyst

Cco H,

(c) COM +H,0 20 o

[14]

270K
(d) C,Hy+2H,0 —g— 200+ SH,

(2014)

Which of the following reactions produces
hydrogen”

(@) Mg+ HO
(¢) BaO, + HCI

(b)
()

H,S.0), + H,0
Na.O, + 2HCI
(2015)

1,0, can be obtained when following reacts

with H,50, except with
Ba(), (h)
Na.0). (d)

I'bO),
Sirl),

(a)
(c) (2017)
ASSERTION AND REASON

The O O bond lt‘lly_lh in H,0, 15

shorter than that of O,F,

Assertion :

Reasen : H,0, 15 an 1onic compound

(2003)
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14. Assertion : S is oxidi e
¢ Sulphur is oxidised by H,0, in calcium and magnesium chlorides and sulphg e
&

presence of Fe (I1I). in hard water to form insoluble carbonates, ”l””"”

Reason : Fe (11) oxidises sulphur to sulphate.
2011) 16. Assertion : H,0, has higher boiling point they
walter. . ik

15. Assertion : P i
G 1 “;Tnzfn;?:isze:s of \:'Iater is f?eason : H,0, has stronger dipolf'dipnlc amoun!
Reasta's Widhiug soln o s mg' soda. interactions than that shown by water. and st
cts with soluble (2015 conver!
! prccipi
is remt
C

2. (¢
and H,
21

Reacti
blue ¢
5. (
acid h
ions |
titratic
In thi
metal

M
Me
(Mg

(i) |

The r
chang
(colol

6.

or

Thus

hydr

atom

P —
b @), L .

. - ::‘: :I fa) 4. (d) & (b) 6 {¢©) (a) 8
om0 120 (b 13 ) M (@) 15 (a) 1.6 :“:
e Y £
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Hydrogen

A

(. (8= When hard water is trcated with a certain
qmount of washing powder (Na,CO,) the L|llUI‘1l1L\
and sulphates of caleium ypqg magnesium are
‘\m“m-d into their TL"\pl.LlI\L t..nbmmtu.s W ‘

hich get
Pmlpmlud Asaresult of g

this, the hardness of water
l\ e mov L‘d

CaSO, + NayCO; — CaCo, | + Na,SO
‘ . - 300y
3. (¢) = Sodium reacts with water, yielding NaOH
and Hy gas.
2H,0 + 2Na — INaOH + H,
B ()

4 (d) @ CuSO;5H,0 = CuS0,31,0 =

Blue Pale blue
CuSO,H,0 = CuSO,
Bluish white White

Reaction of water with copper sulphate will produce
blue colour so, water can be detected,

5. (b): Disodiumsalt of ethylenediaminetetraacetic

acid has been used for the estimation of M metal |

jons like Mg,
fitrations.

In this titration, indicator ions (D% ions) form red-
metal indicator complex. [MD ] with A* jons.

pH=10

@ M+ D (D]
Metal 10n Indicator Metal indicator
(Mg er C7) on (blue) complex (red)

(i) [MD] + EDTA* = [M*(EDTA)]* + D}
EDTA 1on Mewl-EDTA

comples
The release of the free indicator ion is marked by a
change from red (colour of [M**D] complex) to blue
wn) colour.

{red) (blue)

(colour of D}

6. (c):2H,0, — 2H,0+ O,

100 ml 1000 ml.
or 1 mLof H,O, will give 10 mL of O, at STP
Thus, its volume strength 1s 10 volume.
7. (a) : X-ray studies have shown that in ice, four
hydrogen atoms tetrahedrally surround cach oxygen

atlom

EXPLANATIONS

Ca™", etc. by complexometric |

15, (@) :MCl, + Na,CO,y -

57

.
IS

I

dH
]_L’/H[u\
T ——100A
H Hm
o.-,--.----—-);!--_;-- 220y
o
H H

Tetrahedral arrangement of water
+ Oy
5.6 x Strength in g L__I
Eq. wt. of Hy09
= iﬁx—;Slg =5 volumes
|

10. (c) : The production of dihydrogen can be
increased by reacting carbon monoxide of syngas with
steam in the presence of iron chromate as catalyst.

CO(S) ¥ Hlotg) Catalyst co
This is called water-gas shift reaction.
11. (a) : Alkali and alkaline earth metals react with
water to produce hydrogen gas and metal hydroxides.
This is due to their high electropositive character.

Mg+ 2H,0 —> Mg(OH), + H,

12. (b): H,Q, is prepared by the reaction of peroxide
with H,80,. PbO; is a dioxide. Hence, it does not
give H,0, with dilute H,SO,.

9. (c): Volume strength =

1(‘5] 1&)

13, (d) : O,F, has the similar structure as that of
H,0, but the O - O bond length 1s shorter in O,F,
than in H,0,. This is due to the high electronegativity
of attached F-atoms. H,0, is a covalent compound.
14. (a) : H,0, oxidises sulphur to sulphate in
presence of Fe*' ions.
» MCO,! + 2NaCl
MSO, + Na,CO, S MC 0,4 + Na,S0,
(where, ’L.' Mg, Ca)
16. (¢) : H,O, 15 more extensively associated by
hydrogen bonding than water,

&

L ]
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' ‘l‘ THE s-BLOCK ELEMENTS

14

(b) Sodium sulphate
(¢) Calcium sulphate

(d) All the salts will hydrolyse (1999)

The cormect order of the Increasing 1onic character

15

(@) BeCl, < MpCl, « BaCl, CuCl,
(H‘l Bell, MgCl, < CaCl, - Bal'l,

(€) BeCl. « Ba(, - MgCl, < CaCl,

(d) BaCl, < CaCl, « MpClL, < BeCl,(1999)

product obtamed by heaung n
NaiNH PO, NaPO),
NatNH O HPO . NaPO,

N NHOHPO,, NalO,
NalNHOHPO,, NaPO,

"_ 11, Identify the correct statement:

The formula of microcosmic salt and the

(2000)

(2000,

(0)  Elemental sodium can be prepared ang
isolated by electrolysing an agquenys
sulution of sodium chilonde.

(b)) Plemental sodiam 15 a strong oxidisipg
agent

() Plemental sodium is msoluble in anmimaonyy

(W Blemental sodium 1s eastly ondised

‘;.c/ Which has lowest thepmal stabiliy?
s

The s-Block Elementg
e electronie
showsg

(2)  ground Slatg
(b)) excited state
(€)  excied Stay

(20000

—

22 2 2 \ 13— =

WOTing |
¢ of negy | own

—
o ——
mﬁmﬁum sg

Horing o

(Y exeied s\ate of 0, Q:\\um .\|II
){wh\c‘n c:T the fo't‘mw‘\h'g, \m;, Wigh, (2001 |
L MgCl,- . encriy’? I I
(a)g < 6”20‘“ hen heated wives 7. Portland cement contains the following am (@) MaQ, Yeition
s “‘“L‘nf?s!um dichloride of Ca0 Oling (©), BaCl, () Cagy,
(b) magnesium oxide @) 5-15% (b) 20-35% 6. Ahich of S0, g 5)
(c) magnesium oxychloride (¢} 61-67% (dy 70-80%, 20 Ly v 5 S ?‘lhe fb\\aw'mg Tecliong
(d) magnesium chloride, (1994) . ) o i . Williney
% Wi Baking soda or baking powder is 4) Mg+ o My
. ich of the following substances is used, in | (2)  washing soda (© BaO, + ey () :;5;0, ' RO
the laboratory, for fagy drying of neutral gases? | () caustic soda 01 ey
@) Sodium sulphate \ (¢) soda ash 17. ‘The pair whose by, Specics (201
r . sy S .
(b)  Phosphorus pentoxide I d)  sodium bicarbonate. (2000, acid medicing| eparation 1 © used iy
" - i ) a) Naie y
(¢) Sodium phaaphz_\te \ 9. NaOH is prepared by the electrolysis of (\; N C(():" nd w‘UG“h
(d) Anhydrous calcium chloride (1998) (a) aqueous solution of sodium hloride : (( : Cﬂ: HC\' and C ANCq,,
e S : W &) LatHCOL, and Moo
/ The solubility in water of sulphates down the p‘laltnum electrode (@) CalOWy. ang N:{:i{mh
Be group is Be > Mg > Ca > Sr> Ba. This is (b) sodium chloride solution with 2raphite T A O
die it anode and mercury cathode 18. Among the folowing Componens
(a) decreasing hydration — I|| () sedi_um carbonate wit‘F\ p‘.a.tinum d'mmdeg \:;_r\:chc\: gr:)s:m W higheg AMouny
(b) high ionisation energy | (d) sodium carbonate with nickel electrodeg. © M:(; s ®) Casio
(c) 1increase in melting point \ (2000, . iz Cahy
(d) all of these. (1999) | 10. The process associated with sodium catbonye 19. 'ruzmv;::a L::Pm\crwoamnc salt v
vl Dt e Ao @) NP0, ) wan
4. Which of the following will not undergo ~| MANLICTE I kAWRES ___proeess, () KHpeo a "
N (1) Chamber (M) Haber R Wy Nay
hydrolysis in water? | .
! () Le-Blanc () Castoer
(a)  Ammonium sulphate ,

A
20. 4 'i"nc correct order of siah
Vs _
@ RO, = RO - ()
() KO, - 00, - oy,
A8 G0, = Re0, - KO,
Wy RbO, - €50, = KO,

1\\‘\\, ol

24/ Whieh ot the tollow g
melting poat?
)y Bat,
() Cat,

(1) Li00, (b)y Na.CO, /‘Z./'\\ tich of the following
)y KOO, () R'l\-.k'll\ (2000 10 give the reacton,
TR TNV,
13, Which of the tollowing 1s soluble in water? W
(u) Be (b) St (a) -"-..\
(c) Mg (dy Ba (2001 ©) K
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The s-Block Elements
a1

— —

14 e clectronic configuration of Is
shows |
(a) ground state of fluorine agom
(b) excited state of flyorjpe atom
(c) excited state of neon 4
(d) excited state of 0, ion,

(2001)
7 Which of the following hys highest hydration
energy?
(a) MgCl, (b) Cacl,
(c), BaCl, (d) Sy, (2001,2015)

16, @jch of the following reactions produces
/h}' rogen? |
Mg + H,0

() 1,8,04 + 11,0
() Ba0, + HCI '

(d) Na,0, + 21(
(2002
17. The pair whose both specics are used i anti-
acid medicinal preparation is
(a) NaHCO, and Mg(O11),
(b) Na,COyand Ca(HCO,),
(¢) Ca(HCO,), and Mg(OH),

(d) Ca(OH), and NalCO, (2006)

18. Among the following components of cement
which 1s present in highest amount?
(a) Ca,Si0, (b) Ca,Si0;
(c) ALO; (d) Ca,ALO, (2007)

19. Formula of microcosmic salt is
() NaHPO, ) Na(NH PO,
(c) K:HPO, (d) Na,PO,K,PO,
. 2009)
,)'
20. /The correct order of stability of the superoxides
\//h .
() KO, > RbO, > (Cs0),
(b) KO, - (50, = RbO),
a0, = RbO, ~ KO,

(d) RbO, - Cs0, - KO, (2009)

»

21/ Which of the follow g luondes has the lowest |

meltung pont”
(a) Hal (b) Stk

(¢) Cal, (d) Bel, (2009

7 Which of the following has the lnghest tendency

W give the reaction,

*I',I e .'lf.l .
18 mod i Lag)
(a) Na b)) Li

)y K (d) Rb (2009)

2257 2pS 3!

59

11 ]
aluminium exhibit many

23. Beryllium and But the Wo

propertics which are similar.
clements difler in

(a) maximum covalenc
(b) exhibiting amphoterien
(¢) forming covalent halides
(d) forming polymeric hydrides.

y in compounds
ature in their oxides

(2010)

24. Which ofthe following acids will not evolve I,
gas on reaction with alkali metals?
(a) Hydrazoic acid  (b) Perxenic acid
(¢) Boric acid (d) Nonc of these
(2010)

zs./ Which of the following is not hygroscopic?
(1) CsCl (b)y MgCly

(©) CaCl, (d) LiCl 2010)

}6/ Which is correct order of solubility in water?

(a) Ba(Oll), = Mg(OI),
(b) BaCO, > CaCO;
_(e)” CaS0, < MgSO,

(d) Ca(OH),= Mg(OH), (2012, 2017)

27. Bleaching powder does not contain
(a) CaCly (b)  Ca(OH),
(c) Ca(OCl), (d) Ca(ClOy), (2013)

28. Which of the following statements is ncorrect?
A) Li* has minimum degree of hydration
(b) The oxidation state of K i KO, 1s +1.
(¢) Na is used to make a Na'Pb alloy.
(d) MgSO, 1s readily soluble m water,
(2014)

ASSERTION AND REASON

229, Assertion: Helam and benyThum having stolar

outer electrome configuration of type ny’,

Reason: Both are chenmeally inert (1994)

ML Assertion: Na SO as soluble i water while
BaSO, is not,
Reason: Latice energy of BaSO, exceeds ils

hydration encrgy (1997)

M. Assertion: Alkal metals impart colour to the
flame
Reason: Their womsation energies are low
(1995 1998)

32, Assertion ! Potassium and caesium are used in
]‘h\llnl\.'h'(lll\.‘ cells
Reason ; Potassium and caesium emit electrons

on exposure 1o light (2002
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Reason : Calcium chloride acts asa n:ducing

agent. 2010,

Assertion : BeSO; is soluble in water whil,
BaSO; is not.

Reason : Hydration cnergy decreases down the
group from Be to Ba and lattice energy remaing

almost constant. (2013

Assertion : Generally alkali and alkaline ear

metals form superoxides.
Reason : There is a single bond between O ang

60
33. A.s.seru'on:Barium is not required for normal |
biological function in human.
Reason : Barium does not show variable ‘
oxidation state. (2003) 3
34. Assertion : Mg is not present in enamel ofhuman |
teeth. '.
Reason : Mg is an essential element for
biological functions of human. (2004) |
35. Assertion : Addition of NH,0H to an aqueous | 39.
solution of BaCl, in the presence of NH,Cl |
(excess) precipitates Ba(OH),. :
Reason : Ba(OH), is insoluble in water. i
| (2005) &
' 36. Assertion : In fused state, calcium chloride '
cannot be used to dry alcohol or NH;.
Reason : CaCl, is not a good dessicant.
(2009)
37. Assertion : Magnesium is extracted by the
electrolysis of fused mixture of MgCl,, NaCl
and CaCl,,
i
{ Answer Key }—
. b 2 (@ 3 ( 4 () S
9, (b) 10. (¢) 1. () 120 (@ 1
17. (a) 18, () 19. (b) 20. (c) 2L
5. (a) 2. (¢) 27. (d) 28. (a) 29
13, 3.

(by M. (b) 35 (4 36

he 5B

m

. M

2. [Il‘.

moistur

3. (lﬂ

sized

O in superoxides. 2016) |arger @

Assertion : The carbonate of lithium highc.r].

. . ) ;

decomposes easily on heating to form lithijum :.oiuh:o

oxide and CO,. the £ .

Reason : Lithium being very small in size 4. (1

polarises large carbonate ion leading to the readfn)(‘

formation of more stable Li,O and CO,. spanng

2017) 5. (b

the arc

electrd!

metal |

format

6.

N

Jtis p!

N

7. (

fﬂ"ﬂ“

(

§

'y

!

|

|

8.

10,

steps
M 6 (@ 7. © 8 (@
(d) 14 () 15 (a3 16, (3)
(@ 2. (b 23 @ 4. (@

(¢) 30. () 3. (a 3. () Na,(

(¢) 38 () 3. (d) 40. (2 e

B o it i
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~

asa mducing

2010)

1 water Whil,

ases down the
eIy remaijp g
(20.-’5)

alkaline eartj,

stween O ang
(2016

of ]”.h] um
form lithlllm

mall in sjze
3ding to the
10,

201 7)

8. (d)
16, (a)
H.
. (a)
0. (a)

The s-Block Elements

61

I

0 (b) : MgCly: 6H,0 _tien | MgCl,.2H,0 4,
MgOCI + HC| ety MgO

Magnesium oxychloride

5, (a) : Anhydrous sodium sulphate absorbs
moisture Very efficiently.

3, (a):In the alkaline earth metal group, the small
sized metals have high heat of hydration than the
|arger ONes due to the fact that heat of hydration is
higher for small sized highly charged cations. So
solubility of sulphate of these metals decreases down
the group-

4, (d): Ammonium sulphate and sodium sulphate
ceadily hydrolysed in water. Calcium sulphate is
sparingly soluble.

5, (b) : In the alkaline earth metals group, down
the group as the size increases, the ability to lose |
electrons i.e., ionic character increases. The smaller
metal requires more ionisation potential for cation

formation.
6. (d) : Microcosmic salt is Na(NH,)HPO,,
Na(NH,HPO; —*= NaPO, + H,0 + NH,
It is prepared by
NH,C! + Na,HPO, + 4H,0 —
Na(NH,)HPO,.4H,0 + NaCl

7. (c) : Composition of portland cement is as
follows:
Calcium oxide
Silica
Alumina
Magnesium oxide

Ca0
Si0,
AlLO,
MgO
Fe.0,

61.5%
22.5%
7.5%
2.5““

Ferric oxide 2.0%

' clectrolysing sodium chl

1.5%
1.0%
1.5%

Potassium oxide  K,0

Sulphur trioxide SO,

Sodium oxide Na0),
8 (d) 9. (b)
10. (c): Le-Blanc process : It involves the following |
sleps

NaCl + H,50, = NaHSO, + HCI

NaHSO, + NaCl —» Na,S0, + HCI

Na,S0, + CaCO,+4C —» Na,CO, + CaS +4CO
Na,CO; 1s separated from Ca$S by dissolving it in
water

T
EXPLANATIONS MR

i ve
11. (d): Elemental sodium can Jose electrons very

easily so, it acts as strong reducing agent.
Na,, — Na' + e '

e ia givi ing

It dissolves in liquid ammonia giving outa conducit bg,
and reducing solution. It cannot be p.rcparec y
oride solution in water as

sodium reacts violently with water.

'12. (a): Since the alkali metals are highly

their carbonates are highly stable

clectropositive,
ses down

towards heat. As the clectropositivity increa
the group, the stability is in order of : .

Cs,C0, > Rb,CO; > K,CO5 > NayCO3> Li,COs
Lithium carbonate decomposes on heating.
13. (d) : ‘Ba’ reacts with water giving soluble
hydroxide (Baryata) solution. While Mg and St fon'ns
insoluble hydroxides and Be does not react even with
boiling water.
14. (c) : The ground state electronic configuration
of neon atom (Z = 10) is

152, 252, 2p8
Therefore, first excited state of neon will be

153, 252, 2p°, 3s'
15. (a): Smallersized and highly charged metal ions
have higher hydration energy. In the alkaline earth
metals, the hydration encrgy for the compact and
charged ions is greater than the large sized charged
ions. Therefore, order of hydration energy in this
group is

Be2t > Mg > Ca* > Sr** > Ba™".
16. (a): Alkali and alkaline earth metals react with
water to produce hydrogen gas and metal hydroxide.
This is due to their high electropositive character.

2Na + 2H,0 — 2NaOH + H,

Mg + 2H,0 — Mg(OH), + H,

17, ()

18. (d): Tricalcium aluminate 3Ca0O.AlLLO, -
Calcium aluminate cements are hydraulic cements
made primarily from limestone and bauxite. They are
well adapted for use in refractory (high temperature
resistant) coneretes e.g., fumace hinings.

19. (b)

20. (c) :Stability of superoxides increases with
icrease in size and electropositivity of the metal.
Hence, the order 1s CsO, > RbO, > KO,.
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2 If (d) :Being covalent, BeF, has the lowest melting
point (800°C) while other fluorides melt at around
1300°C.

22. (b) :Becausc of its smallest size, Li* has highest
hydration energy and hence, the highest stability of
hydrated Li* 1on.

23. (a) : Be exhibits maximum covalency of four
whereas Al shows maximum covalency of six.

24. (d) : None of these acids evolve H, gas with
alkali metals.

25. (a) : CsCl is not hygroscopic in nature while
MgCl,, CaCl, and LiCl arc hygroscopic in nature.
26. (c) : MgSO, 1s readily soluble in water. The
solubility of the sulphates of alkaline carth metals
decreases with increase in size of the central metal
ion. The greater hydration enthalpies of Mg ions
overcome the lattice enthalpy factor and therefore,
MgSO, 1s more soluble in water.

27. (d) : Bleaching powder is a mixture of calcium
hypochlorite, Ca(OCl), and the basic chloride CaCl,,
H,0 with some slaked lime, Ca(OH),.

28. (a) : The hydration enthalpies of alkali metal
ions decreases with increase in ionic sizes Hence, the
order 1s Li” > Na” > K* > Rb" > Cs".

Therefore. Li* has maximum degree of hydration.

-

29. (c) : Helum : Z = 2; 1s°
Beryllium : Z = 4; 1s%, 2¢°

Helium is an inert gas while beryllium is reactive due

to unfilled 2p valence shells.

30. (a) : Solubility decreases down the group:
BeSO, > MgSO, > CaS0, >S8rS04>BaS0;

As hydration energy decreases due to InCrease in sj,,
of the cation while the lattice energy rematns the samg
31. (a) : Alkali metals have very low value of
as compared 10 other metals §

jonisation encrgy
and impart coloy,

valence electrons casily get excited
1o flame.

32. (a) : The valence shell electron in the alka);
ooscly held that even the low energy,

metals is so |
photons (light) can ¢ject this electron from the megg
surface. This phenomenon is called photoelecrrie {.
offeet. K and Cs are used in photoelectric cells whiey,

are sensitive to blue light.

33. (h): Ba-[Xe¢] 0s*
| It shows oxidation state of +11 only.

34, (b) : Enamel, the hardest substance of'the body 2. |
is composed of fluorine not magnesium. Magnesium .
is an essential element as itacts asa Co-facmrm':nany

enzymes of glycolysis and a number of other

metabolic reactions. 3

35. (d) : Ba(OH), is soluble in water.
36. (c) : CaCl, forms addition products with alcoho|
and ammonia. (CaCl,.4NH; or CaCl,. 4C,H;OH),

37. (¢) : NaCl and CaCl, are added to provide

conductivity to the electrolyte and also to lower 4//
the fusion temperature of anhydrous MgCl,. s
38. (a)
39, (d):OnlyK, Rband Cs from alkali metals form 4
superoxides and superoxides possess three electron i
bond (:0—0:)"
|
| 40, (a)
6.
7.
8.

e e g e 2
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A

. The p-Block Elements
. (Group 13 and 14)

Which of the following bonds is shown in

silicone?

(a) Si-C-Si-C-Si  (b) Si-Si-Si-Si

() -Si-0-8i-0-Si-(d) Si-C-Si-0-Si
(1994, 2009)

Which of the following is an alum?

(@) FeSO4(NH,,S0,6H,0

(b) NaAlO,

(©) Na,SOyAlL(S0,);24H,0

(d) KCI'MgCly-6H,0 (1994)

Which of the following glasses is the most

heat resistant?

(a) Bottle glass

(c) Water glass

(b) Flint glass
(d) Pyrex glass
(1994)

4., Which of the following is the least stable

n
“

and its existence is doubtful?

(a) Snl, (b)y Cl,

¢c) Pbl, (d) Gel, (1995)
The number of unpaired clectrons in 15°2522p?
15

(a) 3 (b) 1

(c) 3 uw 2 (1995)
Hydrolysis of beryllium carbide produces
(a) acetylene (b) methane

(c) ethene (d) none of these,

(1996)
Silicon is an important constituent of
(a) alloys (b) rocks

(c) vegetables (d) animals. (19906

Which of the following 1s an alloy of aluminium?

Duralumin

(d) both (a) and (b)
(1997)

(a) Magnalium (h)
(¢) Brass

The BCI, s a planar molecule whereas NCT,

is pyramidal, because

(a) B Clbond is more polar than N-Cl bond

(b) N-Cl bond 1s more covalent than B-Cl
bond

(¢) nitrogen atom is smaller than boron atoms
(d) BCl, has no lone pair but NCl; has a lone
pair of clectrons. (1997)

10. Potash alum is used as

11.

12.

13.

14.

16,

}7.

(a) catalyst
(¢) mordant

(b) disinfectant
(d) coolant. (1997)

Which of the following does not show

electrical conduction?

(a) Diamond (b) Graphite

(¢) Sodium (d) Potassium
(1999)

Which of the following does not act as a Lewis
acid?

(a) BF; (b) SnCly

(c) CCl (d) SF, (2000)
Hardest compound of boron is

(a) magnesium boride

(b) aluminium boride

(c) boron nitride

(d) boron carbide. (2001)

Which of the following is stable (inert) to
fire?

(a) CCly (b) C,HOH
(¢) (‘[’!4 ll” Cq“m
Which of the following is only acidic in
nature?’

(1) Be(OH),
(¢) B(OH),

(2001)

(b) Mg(OH),
(d) ANOH), (2004)

Which of the following umparts green colour
to the burner flame?
(a) B(OMe),
(c)y AlOPI),

(b) Na(OMe)
(d) Sn(OH), (2004)

In diborane, the two H - B = H angles are

nearly
(a) 607,120 (h) 95° 120
(¢c) 95° 150 (d) 1207 180

(2005
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18. Borax is used as a cleansing agent because |

on dissolving in water it gives
(a) alkaline solution

(b) acidic solution

(¢) bleaching solution

(d) basic solution. (2006)

19. The repeating unit in silicone is

|
(a) Si0, (b Ti-—_o-
R
R
|
() O—-Slai—o
B R
} |
? (d) "—?1-0—~0~—R (2007)
‘ R
4 20.
'- silicates?
: (a) Kaolinite (b) Zircon
: (¢c) Benitoite (d) Diopside (2009)

}I’.

. Which

Which of the element shows +4 oxidation
state?

(a) Sn
(c) Fr

Ra
Sc

(b)
(d)

(22./ Incorrect statement about Ge is

(a) GeO, 1s weakly acidic
(b) Ge(OH), 1s amphotenc

_Ler GeCls is more stable than GeCl,

(d) Ge-Ge bond energy 1s lesser than that of
81 -8 (2009)
material 1s used as a neutron
moderator?
(a) Graphne
(c) Boron

(b)y Cadmium

(d)y Uranmum ¢2011)

lodine oxadises sodium borohydrde to give

(a) B.H, (b) sodium hydnde

(c) HI (dy |1, (2011

The wrong statement about fullerenc 15

(a) 1 has Smembered carbon ring

(b) it has 6-membered carbon ring

(¢) 1t has sp7 hybndization

(d) 1t has S-membered rings more than
t-membered nings (2011)

For sshcon which 15 not correct?

(@) Itas a type of sihicate

(b) It as thermally unstable

7

(2009) |

terwise Solutions Che
(TR TS Chaprorise Soluios ey

(¢) 1t 1s hydrophilic.

(d) Repeating unit is R,Si0. f.Z'nsz

27. Which of the following is not sp* hybridiseg

(b) Graphene
(d) Dry ice

(@) Graphite

(¢) Fullerene (2014,

287 The pair of amphoteric hydroxides is

I3,

M.

(a)  Be(OH)s AOH);

(b) Al(OH);, LIOH

(¢) B(OH). Be(OH);

(d) Be(OH),, Mg(OH), (2013,
Which of the following reactions does not take
place?

BF; + I —> BF, ()
BF; + 3F —> BF,’ (1
AlF; + 3F —> AlF.*™ Ay

(b) Only (1)
(d) Only (I) and (111
(2016,

(@) Only (D
(¢) Only (11D

Which of the following is an example of chain |,39-' Hydride of boron occurs as B,H, but BJCIh

does not exist. This is because

(a) pa-dnback bonding is possible in B.H,
but not in B,Cl,

boron and hydrogen have almost equa)
values of clectronegativity

boron and chlorine have almost equg|
atomic sizes

small hydrogen atoms can easily fit iy
between boron atoms but large chlorine
atoms do not. (2017)

(b)
()

Ly

. Among the following substituted silanes, the

one which will give rise to cross-linked silicone
polymer on hydrolysis 1s
(a) RSiCl (b) R,SI

(¢) RSiCl, (d) RSICl, (2017

2. Select the correct options from the following -

(a)
(b)

Graphene 1s an atonue layer of graphite
(i:;lphvuc 1S an atomig l.\_\u:l composed
of sp*-hybridised carbon.

(¢) Chemical bonds in graphite are sumila
i strength o that of diamond.
All of these

(d) (2017)

ASSERTIONAND REASON

{ssertion: The st wonization energy ol
alumimuum s Tower than that of magnesium
Reavon: The wome radius of alumimm s

smaller than that of magnesium (1994)

Assertion : Pb* can be reduced easily to Pb™

Reason: Pb*" 1s paramagnetic. (2000)

The p-Block Elemen

15 A ssertion
" Reason:

16. Assertion
Reason :
slate.

17. Assertion

Reason !

pﬂir of ¢l

Si strong

Assertio,

for Al(11]

Reason .

38.

Assertic
naturc.
Reason
sensitiy

39.

17.
2. L
3.0
41.
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mop plock Elomonts (Group 17 and 14)

¢ Diamond 14 a bad conductor,

« Graphite i a good conductor
(20002)

A“‘-rﬂﬂﬂ' s bl is o stable compound

Reason lodide ‘iﬂl:lhlfl/c'a ligher oxidation

35, Anertio
R.ﬂ‘j‘ﬂ"

3(.

ate (2003)
.t“‘;rﬂ;j" Sl 2 s known bul Sic'l,” 1w not
Vi

mem:
palf of electrons 1n

S| glrnllj.‘.')(.

37 Gize of Muorine i small and 1ty lone
teracts with d-orbitals of
(20015)

{ysertion : Horax bead test is nol suitable |
4
|

38.

(Answer Key |

furﬂ'”“’ . .
Reason ALO, 1s insoluble in water. .
(2005) \
9. Assertion : Silicones are hydrophobic in |
nature. . o
Reason : §; - O — Si linkapes are moisture |
Censilive. (2006)
. (© . () N\ A ()
9. (& 10, () ML (w12, (c)
17. (b)) 1K (w19, (b)) 200 (d)
6, (@) 26 (c) 27, (d) 28 7 (a)
I, () M. (b)) IS (b)) Y6, ()
. () 42, 43 (0 44 (o)

(c)

40.

41,

65

ge SO”d.

j4 an oran (o charg€

n ¢ Snly ,
Assertlo ¢ arises due

feason : The colo (2007)
::T:::»: . Al forms [AIF put B docs "
Ez:.«l,i: I‘ ]ll!’ Jdoes not react with ﬂuori;lz"(-}W)

. Assertion ? I)iamand and ngh““ do not have
s oo cpystal structurc. ny
s ]l

I 4-1‘

44,

S.

13
21.
29,
37.

is amorphous.
ive in conc. HNOy:

Assertion : Al bw:;‘;l;h(;"ﬁ;as o action o
Reason : Conc. 3 M 2014)
aluminiurm metal. -
Assertion : HyBO; 15 @ weak acid. f H,BO
- Water cxtracts the proton O 77 2
Reason (2{))'6)
(y 6. by 7. (b)y 8. (d)
(d) 14, () 15. () 16. (a)
() 22, (¢) 23 (0 24, (W)
(h) M, () 31, (<) 32. (d)
() 3K, (b) 3. (¢) 40, (a)
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I

L. (o) s Silicones are or

= A ganic silicon polymers
contining Si-0-§;j link

ages,
R R R
L |
0—%—0-$-o-m—0-
0 0 o
I, [ |
~0-§-0-$—0-$-0_
| |
R R R

(cross linked silicon)
(21. (©) : The term alum is used for all the
A;)ublc s'ulphulcs having (he composition

3804-3’"! 3(50})1.24"!20. thrc .’1! S“l“ds r()l‘
monovalent basic radicyls such Na', K", ete. and

AT for trivalent basic rud;
! trivalent basic radicals such as AlM, Cr,
et

3. (d) :Boron sesquioxide, B,0; is used in

making borosilicates, heat resistant pyrex glass.
Pyrex glass contains 149 B,0,.

4. (c) : Non-existence of b, can be explained
on the basis of strong oxidising nature of Pb*. The
I ions are reducing agents, i.e., in presence of this
ion, Pb* ion is reduced to Pb* ion.

Pb* + 21" — Pb* + 1,

. (d) : There are two unpaired electrons,
Is 25 2
6.

(b) : Beryllium carbide (Be,C), on hydrolysis
evolves methane.

BEJ(.‘ + 4”20 - EBC(O}ih + CH_;

7. (b) : Silicon is present in soil, rocks, ete. in the
form of silica (Si0,) or silicates or aluminosilicates.

8. (d) : Magnalium: 95% Al, 5% Mg. It is used in
the construction of airships, weighing balance and
pistons of motor engine.

Duralumin : 95% Al, 4% Cu, 0.5% Mg, 0.5% Mn. It
18 used i aeroplanes and automobile parts.

9. (d) : As there is no lone pair on boron in BC,,

therefore, no repulsion takes place. But there is a
lone pair on mitrogen i NC1, therefore, repulsion

takes place. Thus, BCT, s planar molecule but NCIy |

18 pyranudal molecule

10, (b) : Potash alum is K,S0O, AL(SO,),. 241,0. 1
15 used for disinfectant purposes

11, (a) : Potassium and sodium are metals so have
mobile electrons. In graphite, each of the C-atom 18
covalently bonded 10 three other C-atoms so one

@TEIEA AIMS Chaptorwise Soiug

EXPLANATIONS /)

ions Che

— 'k]
I
I Hm\\la\']

i|I

able for clcc\rical
thermal conduction but there is no maobile c[uca“
present in diamond as cach C &

-atom is bondeg
four other C-atoms by covalent bonds, ‘

valence electron i avail

12, (¢) : Lewis acids are those molecules
can aceept electron pair and those who ¢
clectron pairs are called Lewis basc,
CCl, molecule does not have vacant d-orbit
it can aceept pair of electrons so CCly cam
Lewis acid,

Whi
an dor.;uu
al Whe
10t acy a

13. (d) : Boron carbide is written ag B,C. 1y '
produced by reducing B,0, with C at 1600°C Fibn::
of B,C have an cnormous tensile strength and gy,
used 1o make bullet-proof clothing.

14, (a) : CCly is non-inflammable due 1o Stron
C—Cl bonds in it. Therefore, it is inert to fire ang
used as a fire-extinguisher under the ngp, of
pyrene.
15, (c) : The solution of B(OH); in water acts as g
weak acid. Thus, it reacts with NaOH solution 1
produce the sodium salt.

B(OH); + NaOH === Na'[B(OH),]"

== Na' BO,” +2H,0
sodium metaborate
16. (a) : The vapours of trialkyl borates B(OR), o
R;BO; burn with green edged flame. This g g
qualitative test for borates.
2BO;y +3H,50,—3S0,* +2H;BO,
H,BO; + 3ROH — R,BO, + 3H,0

17. (b) : Dilthey in 1921 proposed a bridge
structure for diborane. Four hydrogen atoms, twg

on the lefl and two on the right, known as terming)
hydrogens and two boron atoms lie in the same
plane, Two hydrogen atoms forming bridges, one
above and other below, lie in a plane perpendicular
to the rest of molecule,

(1

1A/
y
NP gy .
122((m) ore{ (B)) 12
119 A %

0f

—_— ] ;? A —

The p-Block Elamens (G,

18. () *Borax digy
soluiiuns.

Na,B0, 4 7y I

Borax is therefore
cleansing agent,

‘()‘ [h) '.R:Si()—-. '.

R

l
HO—§i—

|
R
20. (d) : Diopside
21. (2)
22. (€) : GeCl i
grealer tendency |
23. (a) = Neutroy
of neutrons by
neutrons. e.g., w
24. (a) : Theox
jodine in diglym
INaBH, +
25. (d) : Fuller
rings and 20 s
membered ring
26. (¢) : Silic
27. (d) : Solid
undergoes sp-
28. (@) :Ala
their diagonal
29. (b) : BF,
[BEF, ] inwhi
its C.N. beyo
orbitals n its
hybridisation
can extend 1t
of d-orbitals
30. (d)
33, (@) :T
configuratic
than s-clect
48 Compare
34, (b): )
not partic
eftect. St
the grouf
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The P'B!"Jfk Efernepfs (Group 13 and 14

)

(8. (a) :Borax dissolves iy, walter (o pi
sommns. O give alkaline
N;1:B407 + ?H:O - deﬂH + 4
. i strong Tyge \\LI.QBO ‘
poras is therefore used gy QO waler “1' i
Loedp Sofleney

9. () : RSI0O—is the

and

Tepeating unit iy silicone

R R »
) |
HO_?IHO “S‘i— 0— sliﬁ O—
R R R
20. (d) : Diopside — Cal\"g[(si(),],]

1. (@)

72, (€) :GeCly is more stable

than GeCl, G
- g+ L\ ; ;
greater lendency to form +4 g 2 has

ate than 42 gtaqe,
23. (@) : Neutron moderators slow
of neutrons by collisions, They
peutrons. ¢.g.. water and graphite.
24. () : The oxidation of sodium o
iodine in diglhyme gives diborane,
Diglyme
INaBH, +1, DEme, gy o onal 4 1,

down the specd
do not absorb

rohydride with |

25. (d) : Fullerene consists of 12 five-membered
rings and ?_p six-membered rings. So it has five
membered rings less than six membered rings.
26. (c) : Silicon is hydrophobic, )

27. (d) : Solid CO, is dry ice in which carbon atom
undergoes sp-hybridisation,

28. (a) : Al and Be show similar properties due to
their diagonal relationship,

29. (b) : BF; forms complex halides of the type
(BF, ] in which B atom has C.N. 4, it cannot extend
its CN. beyond 4 due to the non-availability of (-

orbitals in 1ts configuration. Hence, BE * ion (sp'd”
hybndisation) 1s not formed. On the other hand, Al
can extend 1ts C.N. beyond 4 due to the availability
of d-orbitals 1 1ts configuration. '

30. (d) L (o) 32, (d)

33. (a) : The elements of group HI have ns* np!,
configuration. Since p-electrons are held less tightly
than s-¢lectrons. The first IE of each element 15 Tow |
as compared to the first 1E of alkahne carth metal

34, (b) : When ns” electrons of ontermost shell do
not particapate in bonding, 1t s called et pau
effect. Since the mert pair eftect increases down
the group, therefore Pb** compounds are more

67

stable than P! compounds, Pb** compounds thus,
act as oxidizing agent,

35, () :In diamond, cach carbon atom is in .\',u"
hybridised state and linked to four other carbon
atoms (etrahedrally by covalent bonds. Sinee there
is 1o mobile electron present, diamond is bad
conductor of heat and cleetricity.

In graphite cach carbon atom is in sp? hybridi‘scd
state and is linked to three other carbon atoms 1na
hexagonal planar structure, The w-clectrons are free
to move throughout the entire layers, therelore
graphite is good conductor of heat and electricity.
36. (d) : Due to sereening efleet, down the group,
lower oxidation states become more stable. ¢.g.
Pb(I1) is more stable than Ph(IV). But small, highly
clectronegative clements like F-atoms can
somewhat stabilise its higher oxidation state.

3. ()

38. (b) : Borax bead test is not suitable for AI(III)
because its oxidising as well as reducing flame is
colourless in both hot as well as cold,

Alumina is insoluble in water as they exist in
hydrated form like Al,0,2H,0, Al,04H,0 cte.

39, (c) :Silicones are strongly water repellent.
40. (a) : The orange colour of Snl, is caused by
the absorption of blue light, the reflected light thus
containing a higher proportion of red and orange.
The energy absorbed in this way causes the transfer
of an electron from I to Sn. Since transferring an
clectron to another atom is transferring a charge,
such spectra are called charge transfer spectra.
41, (c) : B does not have vacant d-orbitals (sub-
shell) in its valence shell,

42. (¢) ¢ In diamond, C-atoms are sp* hybridized
while in graphite, they are sp* hybridized. Diamond
and graphite both are crystalline forms of carbon,

43, (¢) : Al metal s rendered passive when treated

- with cone. HNO, because concentrated HNO, 1S

oxidising agent and produces a protective layer of
oxide on the surface of aluminium metal.
44, (¢) : HLBO, 18 a very weak monobasic acid
(K, 5.6 = 101 but it does not act as a proton
donor. It behaves as a Lewis aaid de, 1t aceepts a
patr of electrons from OH-1on of 1,0,

H~OH + BOH), —> [BOH),] + I’

L ]
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Organic Chemistry -
Some Basic Principles
and Techniques

T

The molecular mass of a volatile substance | 8.
mzy be measured by

(z) Liehig's method

(b) Hofmznn's method

(c) Victar Mever's method

(d) Both (b) and (c). (1994)

Which of the following compounds will be

most ezsily attacked by an electrophile? 9,
Cl ;
(2) (b) ©/ ,!
|
© O] (d) |
N7, .
(1994) |

Heterolytic fission of an organic covalent |
bond gives only

(a) anion (b) free radicals 10

(c) cation (d) both (a) and (c). |
(1994)

The fractional distillation is used in 11,

(b) crude oil

(d) all of these.
(1995) |

The most suitzble method for the separation |

of a 1 : 1 mixture of ortho - and para - |

(a) petroleum
(c) coal tar

nitrophenols is 12.

(a) filtration

(b) sublimation
(c) crystallisation '

(d) steam distillation. |
(1997)

The 1somers, which can be converted into 3
another form by rotation of the molecules
around single bond, are
(a) confurmers
(b) enantiomers

14.

(c) diastereomers

(d) geometrical isomers (1997) |
It 1, 3-dibromopropanc reacts with zinc and
Nal, the product obtained 15

(a) propene (b) propane

(¢) cyclopropane (d) hexane. (1997)

When the hybridisation statc of carhy,, 3

: 2 iy 3
changes from sp’, sp* and sp, the 7

- . n y
between the hybridized orbitals £l
(a) decreases considerably
(b) increases progressively
(c) may increase or decrease
(d) remains constant. (:’Dg,},

The JUPAC name of the compound
CH,—-C:CH'—C!L—COOH
i

OH
(a) 4-hydroxy-4-pentenoic acid
(b) 4-hydroxy-3-pentenoic acid
(c) hydroxy pentenoic acid
(d) t‘q'-hydroxy-éi-mclhy!-.’»-e::u:-]-,m"anuic

acid. (:’9%
Beilstein test is used for the detection o
(a) CI (b) Na
(©) N @ €O, (199,

Gasoline is a mixture of hydrocarhq,,
containing

(a) C, to Cs carbon atoms

(b) C, te Cy carbon atoms

(c) C,; to C,, carbon atoms

(d) Cy, to C,4 carbon atoms. (1999,

The percentage of CH, in coal gas is

(a) 10-15% (b) 25-35%

(c) 2-5% (d) 35-50% 200y,
The IUPAC namcofCH-—”ZC—CH:CH_(]L
is

(a) pent-1-yn-3ene
(c) pent-2-en-4 yne

(b) pent-3-en-1-yne
(d) 3-en-pent-1 yne
{2001
If 0.189 g of a chlorine containing organic
compound gives 0.287 g of silver chloride, then
the percentage of chlorine in the organic
compound 1s
(a) 3547
(c) 3757

(b) 3557

(d) 4537 (2001

Organic Chemistry-Somg pa,, P
S 5 ang g,
chni

15.

17.

19.

20.

21.

Which of the |

. ollowiny
carbocation? Mg iy m

b

(a) CH,
; ®) ciyey,

© cCron, CH, - ¢
L_ -

|

Cl

(199,

Hybridisation in f:l{ ﬁ'“ d
i , 4n

respeetively
(a) sph, sp?, s

(c) sp', sp', sp? (b) spt, sp,

(d) Y, sph

The IUPAC nam ¢

formula CCI,C} Ilé’}fig\i-:ﬂmpuund "
(a) 2,2, 2~lriu}1lnmpmpana|

(b) 1,1, I-lrich]nrupmpanal

(c) 3,3, 3-lrich10ruprupam|

(d 1,2, I-lrich]ornmcihuna] (199
Which of the follgy; ‘ .
active?

(a) 3-Methylhexane
(b) Propane

(c) 2,3, 4-Trimethy|

(d) E-Mcthylbutanz petine
[UPAC name of

CH_—(|IH—-CI[;— CH—CH, i

ng alkanes g

(199

CHCH, (N

(a) 2-cyano-4-mcthylhcxanc

(b) 2-dimelhyl-4-cyanopentanc
(c) 3-methyl-5-cyanohexane

(d) 2-cyano-3-mcthylhcxanc,
Which of the following is a chiral ¢o
(a) Hexane

(b) n-Butane

(c) Methane

(d) 2,3,4-Trimethylhexane

Which of the following has the high
moment?

H CH, H

Y |

(@ C=0 (b)) c=¢

H | |

CH, H

H  CH, €l ¢

L |

() (':(l' (d) L|‘=LI

|
(H, H CH; €
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15

16.

17.

18.

19.

20.

21.

Which of the followiy,

¥ 1o N
carbocation? £ 18 mosy stable

a) CHy' .
B} 5 ®) cnyen by,

4
(¢) CH,CHCH, (d) Cllj-lill_‘-c[]
H;
CH,
(1996, 2001)

ybridisation in Ch,, ¢y ang gy a
\ v Are

respectively
@ P52 sp!

© sp’, sp, sp? (b) s, spY, sp?

(d) S[J", .\'pz, spz

B (2001)
e name

formula CCI,CH, g:{g‘?sc"“mouml having the

(a) 2,2, 2-trichloropropanal

(b) 1, 1, I-trichloropropanal

(c) 3,3, 3-trichloropropanal

(d) 1,2, I-trichloromethanal. (1995, 2007)

Which of the following alk o

active?

(a) 3-Methylhexane

(b) Propane

(C) 2, 3, 4-Trimelhylpcmane

(d) 2-Methylbutane

[UPAC name of

CH,--(ITH—CH;— CH—CH, is

anes is optically

(1996, 2001)

CHCH, CN

(a) 2-cyano-4-methylhexane
(b) 2-dimethyl-4-cyanopentane
(c) 3-methyl-5-cyanohexane

(d) 2-cyano-3-methylhexane, (2002)

Which of the following 1s a chiral compound?
(a) Hexanc

(h) n-Butane

(c) Methane

(d) 2,3,4-Trimethylhexane (2002)

Which of the following has the highest dipole
moment”

H f|'lh I
|
() L= (bh) =1
H | ]
CH, H
H  CH, Cl(H
| | | |
o) C=L (d) « (
| .-' .
cH, H CH, Cl

(2002)

22.

23.

24,

26.

27.

| 28.

29,

69

esent in
The number of a- and -honds present

pent-d-cne-1-yne is
(a) 10,3
(c) 3,10
The compound uscd'
estimation of copper(1l) 18
(“) C“?(S(IN}J (h) Cl]z(]
() Cuyl, (d) CuCO, (2003)

b) 4,9
o4 (2002)

for gruvimclric

Among the following, the uchiral amino ucid

is

(a) 2-cthylalanine

(h) 2-methylglycine

(¢c) 2-hydroxymethylserine
(d) tryptophan. (2003, 2016)

The most reactive nucleophile among the
following is
(n) CILO

() (CH,)LCHO

(b) C 0
(d) (CH,),CO
(2003)

The absolute configuration of the following
compound is

CH,
He—t—"l
1"

C,H,

(b) 25,38
(d)y 2R, 3R (2003)

() 2S5, 3R
(c) 2R3 S

The dipole moment is the highest for
(a) {rans-2-butene

(b) 1,3-dimethylbenzene

(¢) acctophenone

(d) ethanol, (2004)
Among the following the strongest
nucleophile is

(a) C,HSH (b)y CH,COO

(¢c) CHNH, (d) NCCH, (2005)

Among the following the most stable
compound 15

(1) cis-1,2-cyclohexanediol

(b) trans-1,2-cyclohexanediol

(¢) civ-1,3-cyclohexenediol

(d) trans-1 3-cyclohexanediol (2005)

R |
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30. Correct configuration of the following is

3

33.

34.

CH,
H—+—— OH
CHy———— on
H
(a) 18,28 (b) 1S, 2R

(c) IR, 2§ (d) 1R, 2R (2005)

1. Among the following which one can have a

meso form?

(@) CH;CH(OH)CH(CI)C,Hs
(b) CH,CHOH)CH(OH)CH,
(¢) C,HCH(OH)CH(OH)CH,

(d) HOCH,CH(CI)CH, (2006)

Which of the following is optically inactive?
H H

(@ HC——cCl  (b) Cl——CH,
Cl——CH, H,C——Cl

H H
H
HC——i]
© g q
H (2007)
Decreasing order of stability of ions is
(i) CH;-CH-CH;
(i) CH;-CH - OCH;
(i) CH; - CH - COCH;,
(@) (1)>(i1)> (i) (b) (i1)> (1) > (iii)
(c) (i) > (i1i)> (i) (d) (iii)> (i) > (i1)

(d) none of these.

(2009)
Consider the reaction,
G
Q Cl Iz-?H—CH——CH3
OTs
CH

CHaco™, [N [
FBuOl -.\:/“(H:CH—CH—CH]

(major product)
The correct explanation is
(@) the product is formed due 10 nucleophilic
substitution
(b) the product 1s formed according to
Savtzefl's rule
(€) conjugated double bond product 1s
formed duc 10 higher stability because of
resonance stabihsation
(d) (CH),CO s a better leaving group
(2009)

tn

@A AlIMS Chapterwise Sorurime,m\’" '
— —

38.

39.

40,

11,

35. In solvents like DMSO, acctonitrile, | i

36.

37

]

Ny

dissolved NaF is more reactive than iy, n
el
i

alcohol because
(a) CH;OH is more polar than DMs( .
CH,CN g
(b) CH;OH is less polar than DMs( .
CH,CN al
(¢) unsolvated F~ion in DMSO or CH, ) “
more efficiently as nucleophile o
(d) -OH group is a better leaving group yy,

F- ion. Iy

(20()9)
How many geometrical isomers are POssik
in the following two alkenes? .
(i) CHj-CH =CH-CH =CH ~CH,
(i) CH;-=CH=CH-CH=CH-(|’
(a) 4and 4 (b) 4 and 3

(c) 3and 3 (d) 3 and 4 (2;;09)

2-Phenylethylbromide when heateq with
NaOEL, climination takes place. No lIClllcrium
exchange takes place when the reaction j
carried out in C,H;OD solvent, Thle
mechanism will be
(a) E! elimination (b) E; eliminatiop
(c) ElcBelimination (d) E, or El¢B.
(2009)

The strained tetracyclic alkane is 1S0merizeg
thermally to the cyclic alkene. The reactjgy,
involves

(a) free radical
(c) carbanion

(b) .carbocation
(d) carbene.

2010,
Decreasing order of nucleophilicity is
(a) OH™ >NHj>CH,0™ >RNH,
(b) NH;>OH™>CH,0" >RNH,
(¢) NH;>CH;0™ >OH™ > RNH,

(d) CH,0">NH;>OH" >RNH, (201/)

Find the number of stereoisomers of

I, 2-dihydroxycyclopentane.

(a) | (b) 2

(¢) 3 (d) 4 (2011)
rJ\JHJ rT'H_, %‘Ii-_.—NII: OH

— ) . o e

o) O (O] (O]
l h b
OCH, CH, Cl
(h () (11 (IV)

Orgaﬂlc ChemiSlf}f'SDmu
"".-F_F.-_'_-__—_‘___-_\_‘_

The correct (
(a) I>1>qp
(c) I>1>

42. The correet ¢
OoH

OCH

U]
(@) =1V
(c) >

Sn2 reactic
(a) CHyCl

43.

(b) CH,-

" (c) CHy=
(d) Ph-

Number

(a) 2
(c) 4

44.

p]\'u in
substitu
then “x'
(a) —C(
(©) O

The pv
determ
(a) ch
(b) ¢
(c) nu
(d) be

45.

46.

The Il
(CH,)

(a) -
(b) |

3

() -
(d)

47.
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4.

43.

44.

46.

i7.

71

The correct decreasiy
(@) I1>1U>1I> 1y
© N>NI>1v>|

& order of pK, i
b) M>1v>rs
(d) IV>T>1s

(2011)
The correct decreasing order of pK, is
a

i H on oy
Qe 9 ©,
CH, NO,
M (1) (1 (Iv)

(@ M>IV>I>qq

(b)Y V>
© M>I>1Vs>] g

d) IV>1>q>
(2011)
Sx2 reaction readily occurs i

(@ CH;CH,-0 - CH,
|
(b) CH3-?—O—CH3
CH,

(¢) CHy=CH - CH,- 0 - CH, |

(d) Ph-CH,-O~CH,-CH, (2011 |

Number of isomers of CH, ‘
(a) 2 (b) 3

(c) 4 (d) 5 (2012) |
pK, ncreases in benzoic acid when |
substituent “x™ is bonded at para-position, :
then “x™ 1s '
(1) ~COOH
(c) ~CN

(b) -NO,

(d) -OCH; (2012)

The purity of an organic compound is
determined by

(a) chromatography

(b) crystallisation

(¢) melting or boiling point

(dy» both (a) and (¢) (2014)

The IUPAC name of the given compound 1s
(CH) CCH,CICH ),

(a) : 2,

3, 4, 4aetramethylpentane
(b) 1,2, 2, 4-tetramethylpentenc
() 2, 2,4, 4-tetramethyl pentanc

(dy 3, 3-dimethylpentanc (2014)

48.

49.

50.

51.

54,

55,

Lassaigne’s test for the detection of nitrogen
fails in

(a) H;N—CO—NHNH,HCI
(c) Cells—NH—NHHCI
(d) C4HsCONH, (2015)
Which of the following is an electrophile?
(a) CCl, (b) CHj

(c) H,0 (d) NH; (2017)
Arrange the following nucleophiles in the
decreasing order of nucleophilicity :

) cn3ﬁ—o- (B) CH;0"
(C) CN
0
I
o e bo
0
(a) C,B,A,D (b) 4,8,C, D
() D,C, B, A d) B,C, 4, D
(2017)

ASSERTIONAND REASON

Assertion : The Duma’s method is more
applicable to nitrogen containing organic
compounds than the Kjeldahl's method.
Reason : The Kjeldahl’s method does not give
satisfactory results for compounds in which
nitrogen is directly linked to oxygen.
(1993, 2016)
Assertion : Cyclobutane 1s less stable than
cyclopentane,
Reason : Presence of "bent bonds’ causes
“loss of orbital overlap™. (1995)
Assertion : The term tautomerism was
introduced by Maxwell in order 1o explain the
chemical reactivity of a substance according
(o two possible structures.
Reason : Metamers can also be chain isomers
Or position 1somers (1999)

Assertion : Malewe acid shows geometrical
IsOmensi
Reason : 1t has different group attached to

C=(C bond (2000)

{ssertion ; Cis-1 3-dihydroxyeyclohexane
extsts in boat conformation

Reason : In the chair form, there will be no
hydrogen bonding between the two hydroxyl

groups (2003)
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56. -"-*-fff‘ffﬂrl ¢ Diastercomers have different CHy
physical properties, ' H,-Br+ N
" . i . verfl ' - - =bor+ NaQ}
iﬁ’eamn : They are non-superimposable mirror | 61+ Assertion : CH, ? CH, OH
images, (2006) CHy
. CH
57, Assertion : The lactic acid shows the L
seometrical isomerism, CH;- (l: =y CH
Reason : [ y¢4j0 acid has carbon-carbon OH 3
double bopg. (2007)
5 . ) ) on with the formation of
8. Assertion . Tertiary carbonium jons are Reason : I; ['oll;)lwrsl (;:)nur“
X _ ; stable ation.
generally formed more easily than primary atableieariped )
carbonium jops. 62. Assertion ; Ortho and para-nitropheng) ¢
Reason : Hyperconjugation as well as be separated by steam distillation,
inductive effect due to additional alkyl Reason : Para-nitrophenol is steam Volayj),
groups stabilize tertiary carbonium ions. due to intramolecular hydrogen bmlding_
(2008) (2014,
59.  Assertion : Elcctromeﬁc effect is brought into 63. Assertion : CN ion is an ambid,;nl
play only at the requirement of the reagent. nucleophile.
Reamnh: .[l IS @ temporary effect in which Reason : Nucleophiles are electrop ric
bond pair 1s shifted to one of the constituent species. (2015,
atoms. (2009)
60. _Assertion : CH—~C=CH-COOH is 64.  Assertion : T]nfaphcmt' present In mommerciy)
[ benzene as an impurity can be removeq
COOC.H, - ix i )
) shaking the mixture with cold concentrayey
3-carbethoxy- 2-butenoic acid. - H,S0,
Bes s oas | 2904 ;
iReamn : anlpal functional group gets | Reason : Thiophene is a heterocycl;,
owes - / ' :
est number followed by double bond or | aromatic compound. (2017,
triple bond. (2010) |
s fAm_n;w Key ) ————— e ————

(: (;h 2 (c) 1. (d) 4. (d) 5. (d) 6, (a) y (<) 8, (h)
: (b) 10, (a) 1. (b 12, (b) 13, (b 4, () 15, () 16. (a)
;. <) :H. @ 9. @ 2 @ 2. @ 2. @ 23, () 4. (o)

‘-‘. ) 2. o 0. (c) 28, (a) 29 (@) M. (@) 3. (b) 32, (o)

AL M () 35,  (¢) 6. () 3. by s (a) W, () 40 ()

4 . ‘ - . L

4(: (d) :.. (@) 43 (@) 4. (b)) 48, () 46. () 47. (o) 48. (b

“. I.Ii ‘:‘l (d)  SL. (b)) 82, @ €, ) S, (@ S8 () %6 (c)

<f. {d [ & .

oM (8 89, (a) 60, @6l @) 62, (¢) ). (b) o4, (b

suhstan
of the
(c
“; the 1
atom h¢

electrol

4.
the dis
tempe!
of coa
5. |
a larg
and P
of 1n
g-nilf
H-bor
6.
ntOlc‘\

t'}-f»(

?o
or 21

feag!

In s
In s
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(. (@) According to Ay
he Mass of 224 L of the v
hstance at NTP is equg] |
;f the substance.

gadro’s h)‘pmhcsis. |
apour of any volatile |

0 the molecylar mass
|

3, (¢):-OHgroup in phen Can release electrops |

(o the ring better than ~CH; group ;

|
o5 . _ D toluene, (] |
tom has f,llectmn Withdrawing effecy o ibits |
i twhich inhibjts I.
e - l

GJH OH OH

DGy

3. (d): Heterolytic fission - Unequal distribution
of bonded pair of electrons after cleay
A-B—> 4 + pt

Anion  Catiop
o @: Ffactlonal distillation - Ip this process
the distillate is collected in fractiong under dif},mn;
tempereture. €. 1t is used these days for distillation
of coal tar, petroleum, and crude oil, etc.

age.

5. (d) : Steam distillation is employed as there is
1 large difference between boiling points of ortho |
and para-nitrophenols. This is dye to the presence
of intramolecular H-bonding in the case of

o-nitrophenol (so low b.pt.) and intermolecular =
15.

H-bonding in p-nitrophenol (so high b.pt.).

6. (a) : Conformers are obtained by rotatin
molecules around o-bonds between C-atoms.
,_’g ? C}{: - CH: - C“.\ = CII]

CH

g |
|
|

CH
CH,

)
o o

H H

H TRl

H

Gauche conformer Echipsed conformer |

7. () :a, y-Dihalides when treated with sodium
or zine form cycloalkanes. Reaction is called Freund
reaction
(H
CH
N

Iir
vIn
Hr

CH

ur ...
(W
Cyclopropane

~3 (1l

8. (b): In sp' hybndisation, bond angle
In sp* hybndisation, bond angle ~ 120¢
In sp hybndisaton, bond angle = 180

oW

EXPLANATIONS

9. ():s 4 3 2 |
C”s - C =. C” = CHZ - COOH
|
OH

Therefore, [UPAC name is
4-hydroxy-3-penten-1-oic acid.

10. (a) : Beilstein's test : A small quantity of
organic compound is taken on the flattened end of

Cu wire and introduced in the flame. A green or
blue colour indicates halogens.

11, (b)

12. (b) : In coal gas, methane composition ranges
from 25 to 35%.

13. (b):1 2 3 4 5
CH=C-CH=CH-CH;
IUPAC name : Pent-3-ene-1-yne.

14, (c) : Percentage of chlorine in AgCl

33 _
“ 335" 100 = 24.74%

Weight of chlorine in 0.287 g AgCl

_ A7 »
o 7 0.287=00710¢

Percentage of chlorine in 0.189 g organic compound

0.0710
- 0‘18]9 #100=37.568% =37.57%

(d) : Carbocation is more stable if it is bonded
to electron releasing group which somewhat
stabilises the carbocation. So more the number of
electron releasing groups, more is the stability.

CH,, CH,+CH., CH~+CH~-CH,.CH » (< CH
CH

(least stable) (most stable)
16. (a): CH. (methyl free radical) has planar
structure with sp* hybndisation of *C" atom. The

odd electron is present in unhybndised 2p. orbital
n

CHy (methyl carbonium ion) also has trigonal
planar structure (sp°)

CH, (methyl carbanion) has tetrahedral structure

(sp') and one of the hybnd orbitals contains the
lone pair of electrons
Cl
Iy

17. Cl—(

(c): CH~CHO
(1
Iherefore, IUPAC name 1s 3,3 3-tnchloropropanal
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18. (a) : 3-Methylhexanc is 24.  (c) : 2-Ethylalanine ; Organic Ch
o =
i .
CHy- CH, - CH, — C*— CH, - CH; HC,~C~COOH  (Chi)
H . . (@)
C* = chiral carbon atom (due to which the CH, 30
compound is optically active). NH
4 3 2 | |
19. (a): CH3—CH—CI[2-"(|3H—CH3 2-Methylglycine; CHS—(T‘*COOH (Chira])
6 lowi
*CH,CH,  CN H };:,11:‘ i
IUPAC name is 2-cyano-4-methylhexane, rlmz
20. (d) : Chiral compound contains one or more 2-Hydroxymethylserine; HOCH, - C - COoy (Ack
. + T
‘chiral’ carbon atoms. Chiral carbon atoms usually (}TH OH ! t
are bonded to four different atoms of group of ) 31.
atoms. NH,
CH; - CH, - CH, - CH: - CH2 — CH; (Hexanc) CH;,—C— COOH
(Achiral) Tryptophan ; O Il{
CH; - CH2 = CH2 - CH3 (n-Butane) H ; 32. (
(Achiral) (Chiral) compo
H 25. (d) : More the number of attached Methy
o é\\ (Methane) groups, better is the nucleophilicity due to Hlecffegy
H | H I
H CH,
(Achiral) 26 b): H 2 cl
Ha CH O . 33.
CH,- C - C-C - CH, - CH, CH—H—=H the ¢
H H Pll donat
(Chiral) C,H; charg
(2, 3, 4-Trimethylhexane) , ) carbc
H Nomenclature is according to Cahn-lngold-Prelog So, 1l
~ . s
2. (@: cCc=o0 method i.e., priority rule. .
H” CH,
The electronegative oxygen atom is a strong 27. (k) 'ljhe valne Of dlipole ‘moment of
electron withdrawing group. So there is polarity in aceto;?henone is 3 debye, which is maximum among 34.
the carbonyl compounds. This polarity is even | the given compounds. nucl
greater than in the asymmetric alkene. 28.  (a) : Nucleophiles are those substances which prod
n ‘ can donate a pair of electrons. These can be neutra| :_"5'
M. A CIL\C:C/H CI\C__C::(‘H‘ or negative. The nucleophilic power depends on in T
CH/ “H H7 NeH, cH” Cl' | the tendency of species to donate electrons. This s
. . S
(Some polarity) (Polarity is  (Polarity cancels | is more, when an electron releasing group (+/ group) ;ﬁ
compensated) out) | is present. Among the alkyl groups, those have du:.
' higher number of C-atoms will release more o
22. (a) : Pent-4-cne-1-yne gec
, > 1 i ¢ clectrons, hence ethyl > methyl,
CH=C-CH,- CH = CH, 0 Nu
No. of (o)-bonds = 4 (C-C) + 6(C-H) = 10 N ‘ I ‘ Wi
No. of n-bonds = 1 (C=C) + 2C=0) =3 | CL >3-l “:;’H -0 CHy»-NH,, bo
. t) (4 (+1) .
23, (a) : Copper thiocyanate, Cuy(SCN), is used . 150
n ate o e L NC 4« CH,
10 estimate copper gravimetrically. 0 2 -F
2Cu** + SO + 28CN + H,0 —

2CuSCN + H,S0, ' 29, (d)
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Cil,

10. @: N ﬁk
cH—Y__

01

o1

H
pollowing the procedure

tlin _
le” he ibsolie configuny ed under *Golden

liun iS IS‘ 23.
I,
HO-C-y
HO—?-H
CH,
meso fu.rm

BPEGE _Dut‘ lo internal compensation, this
compound s optically inac(iye, ‘

H
H.C i Cl
”!C 2 Cl

“ (meso)
3. (b): 'Ihs? dispersal of positiye charge stabilizes
the carbocation. More the numper of electron
donating £roups, greater is the dispersal of positive
charge and therefore, more g the stability of
carbocation.
Go, the order 1s

CH, - CH=0CH, > CH - Cli-cpy.

For,CH,-CH = CH-CH = CH-CH,
Number of geometrical isomers

2
222,927y

0
37, (m): QCHT—CHT—BF -f{lsr
2-Phenylethyl
bromide
\)
(/\:_\)_CH:CHZ

+2Y=241=3

Itis a primary bromide. So it will undergo elimination
cither by E2 or ElcB. Since there is no deuterium
exchange in C H 0D solvent,

C - H bond s not broken to form carbanion. Hence,
the actual mechanism 1s E2 only.

g
Ph=C(=H—>Ph=CH=CH, + BOH + B
BO'H H
38. (a):
s
ﬁ s P H[}T

Free radical
39, (c) : Ifthe nucleophilic atoms are in the same
row of the periodic table, nucleophilicity 1s
approximately in order of basicity. So. the order
ISNH, > CH,0 > OH > RNH..

Cr by , . _
I of »(Il,—(ll-(.()('li. |40 g +<al molecul
4 ! i (C y o (e) £ Symmetrical molecule
o 3. () : (CH)CO s a better base than a L . :
pucleophile. Hence, ehimination occurs. The i N
Which product formed Is resonance stabilised. ! | /
eutry) 35, (c):ln mrthyl alcohol, F 1o is solvated but HO’ T OH
ids on in DMSO or CH CN (aprotic solvent) F ion is not | Numbes of chiral carbon atoms = Z (even) :
» Thia solvated. Unsolvated Foion acts more clhiciently " I
troup) s 3 nucleophile Number of stereoisomers = 2"'+22 ‘
have 36, (d) : When the ends of alkene containing n St X IE0 .
mo double bonds are different, the number of - # g A T : )
e gmrm’lm‘al isomers s 2 Thus for 41, (d) : Substituent with strong +R effect, +/
CH.«CH =CH=CH =CH=CL eflect and weaker [ effect increases the basicity j
Number of geometncal isomers -~ 2* - 4 Hence pK, decreases .-’\Is.u. alkylamines are
When the ends of alkene containing n double = MTonger bases than urylamines
bonds are same, then the number of geometrical 42, (#) : Weaker acids have higher p&,. - OCH, |
psomers = 20 e at meta-posttion exerts only -/ effect, hence |
CH, " aol increases the acdity |
where, 7= | forevenmand o for odd n, thus -/ eflect order - NO, >~ OCH, > - Cl, {
: - CH, has +/ effect |
L
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W (w)

W, lh} FIomers of (401,

X N AN

A5 ()t Langer the wllurul Pk smnller will be ity
wetdity, Out of the four groups, (OO, NO, and
CN e e withdrawing which makes benzoie aeid
more acldic wherens OCH, e donating which
reduces the neldity (mnkes 1 Jess easily available).
DA, vilue inerenses 1 OCH iy present at

para-position of benzoie acid,

46, () 2 Mostof the pure compounds have sharp |
melting and boiling points, ('Ilrcmmlugmphic andl
spectroscopic techniquey are the new methods of
checking the purity.

ooy M cen
™, 3l 27 ’
( Hy=C~C~C—C H,y
L \
G i
Hy 1 CH,
22,4 4- Tetramethylpentane
48. () @ Lassaigne's test is given by those
nitrogenous compounds in which carbon is also
present along with nitrogen.
In NH,—NH, HC, carbon is absent, so it does not
give Lassaigne's test.
49. () : Electron deficient species or electron
acceptors are called electrophiles. Hence, out of
the given species, CCly, has only 6¢ with carbon

7. (0):

| 5?.

s0, 1018 an clectrophile

50, (d) : Conjugate base (nucleophile) is strong |f'

acid 1s weak and vice-versa,
()

(A) CHy—C—0

0

Is a conjugate base of |

CHy=C—0H (1.

(B

CHO 15 a conjugate base of CHLOH (1)
(€)  ON is a conjugate base of HON (111)
(D) HC SO, is a conjugate base of

H(C

‘—QS{),HH\'I

Order of acadic nature is IV = 1= 11 - 11

Hence, the decreasing order of nucleophilicity 1s
B>C>A>D

AT i St iy,
51 () s Dumis's method can be applied iy, Gy Organ”
all nitrogenous compounds, But Kjeldahl’s Hu1].
citnnot be used in case of nitro, az0 and i,
compounds,

52, (a) ¢ In cyclobutane, there s angle ‘~1ra|,

bond angle (C-C-C) s close 1o 90, Due y,, |}

kind of angle, overlapping of orbitals gety .;i],”

53, (c): Metamers differ in nature of alky| Loy, (
attached 1o the same functional ;.mup

CHy— 0 - CH, GCH, - CH.

Methyl propyl ether lJiulhyl ether

61. (

e,

54, (a) : Geometrical isomerism is possible W
different groups are attached to the double bfmdh,q
carbon atoms. e.g., maleic acid and fumaric a¢jq i
greomelrical 1somers,

H-C-COOH HOOC - % -H
Il
oy C-COOH
i COoH i
{cls-form) (trans-furm)
(Malewc scid) (Fumaric zcid)

55. (d) : Cis-1,3-dihydroxycyclohexane EXIsts
chair form as intramolecular H-bonding is PO‘:NU-

| only in chair form,

56. (c): Stereoisomers which are not mlnonm:,
of cach other are called diastereomers.
Diastercomers have different physical propenje,

(d) : 2-Hydroxy propanoic acid is knowp 5,
lactic acid. It has the following structure:
H O

I
CH~C*C—OH
|
OH

It has no carbon-carbon double bond and hene
cannot show geometrical 1somertsm. However,
shows optical 1somensm due to the presence of 4
chiral carbon atom,

K. (u)
59, (a)

4 3 2 |
60, (a):( H—tl =(H-COOH

COOCH

Here since —COOH 15 the principal functiona!
group, 1t gets the lowest number than the
secondary functional group (3-carbethoxy) So it

ts 3-carbethoxy-2-butenoic acid
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cren stry-Some Ba_s_ar-:_ Principles ang Techni P
o Shain ques R .
- - e |
- atile due
?HS 62. (c) : o-Nitrophenol ary v(?il::; while
{ (8= 2= 0Br+NaOoH - intramolecular  hydr E P intcrmolec'-‘]ar
& £ p-nitrophenol is less yolatile du
1° alkyl halide hydrogen bonding. .+ ave more
H 63. (b) : Nucleophilic specics wmc’; ambident
(|: % CHy than one site of reaction are calle
CH; “F‘ CH, —> CH;-C- CH, - CH, nucleophiles. .
! =N ‘=N
@ 3" alky! carbocation C=N €2 C ,,mthd H-,SOQ
peat g : aking with concentie 2
alkyl migration lon 64. (b) : On shaking g _ndergoes

CH, thiophene being more r¢
l sulphonation and the thiophene-
thus formed dissolves in concentrate

2-sulph0nic acid
CHr?— CH,-CH, d H,S04:
OH

2-methylbutane-2-0] i

— d
—
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CHAPTER . 15 (@
(¢

Hydrocarbons |

gt

(

t

e (¢

When propyne is treated with aqueous H,SO,, | C,H, + H, —— CHy; C
In the presence of HgSO0,, the product formed is n(C,Hy) —> (- CH,—CH;-),. The amount of 1
(@) acetone (b) ether polycthylene obtained from 64.1 kg Df’CaCE e 17- G
(c) aldehyde (d) propanal. (1994) (@) 7kg (ZJ 2‘;‘ tg (

The type of isomerism not exhibited by alkenes is ’ (c) 2lke (@) 8 (1997,
(a) chain isomerism (b) metamerism 9.  Which of the following is not an aromatj, I
(c) position isomerism compound? 18- 0
(d) stereoisomerism. (1994) J (a) Benzene (b) Cyclohexane y
: Ortl lene d) Picric acid

3. The formation of 2-butene as a major product g} (SH A @ 1 (1997 (
10. Baeyer’s reagent is used in the laboratory for (

by dehydration of 2-butanol is in accordance
detection of glucose

with (a)
(a) Blanc rule (b) Huckel rule (b) rc@uct?on process 19-
(¢) Markownikoff’s rule (c) oxidation process (
(d) Saytzeff’s rule. (1994) (d) detection of double bond. (1998, |
4. The incomplete combustion of CH, gives 11. The reaction: 20.
(@) CO+H0 (b) CO +H, benzene + methyl halide —AmAlC,
(¢) CO+N,0 (d) CO+N, (1995) toluene, is known as
5. In the presence of mercuric ion and conc. (8) Perkin's realctlorl
sulphuric acid, the reaction of acetylene with ((b)) g‘;g;smf;:é?gn
water produces . . -
(1) CH,~CO-CH, (b) CH;~CHO (d) Friedel-Crafts reaction. (1998
(c) CH;-CH,-OH (d) CH,-COOH 12. Which of the following compounds ig
(1995) 2-bromotoluene? Y
6. Ozonolysis of acetylene gives CH, CH,Br £
() HCHO (b) CH,CHO (a) @[ (b) @
() CHO-CHO (d) none of these. B
(1996) Br Br
. : . (c) (d)
7. In which of the following methane is formed? ’ Br
H (1998)
(a) CH3COOHL>
NaOH/Ca0 } 13. The most reactive compound for the 21,
() CH,COOH——= | electrophilic nitration, is
| . . v
i . [0] . (a) benzoic acid (b) nitrobenzene
(¢) CHy;COOH ! (¢) benzene (d) toluene. (71998
_ YN NaOH/Ca0 ! . . .
(d) CH;CH,COOH——— (1997) | 14. Which of the following is the most stable
: . . . alkene? ,
.  Formation of polyethylene, from calcium mL CH. = CHR (b) RCH = CHR ®
carbide, takes place as follows: (;) !\; e (-‘R ) (,H —CH
CaC, + 2H,0 —— Ca(OH), + C;H,; ' ' ' r}w.\,
d——
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the

N)

e

I

{5

16-

18-

19

20.

21.

5]
L

" (a) H:SOs

The propene reacts with HBr to form
(a) hexane (b) bromopropane
(c) propane (d) ethane. (1999)

HNO, Cl,

A —1
":501 Fl:(.1, Y *

C He
sequence Y can be

(a) 3-nitrochlorobenzene
(b) 1-nitrochlorobenzene
(c) 4-nitrochlorobenzene

(d) none of these.

In the above

(1999, 2008)

Toluene can be oxidised to benzoic acid by

(b) KMnO,

(d) both (b) and (c).
(1999)

[f benzene reacts with Cl, in presence of

ultraviolet light then which of the following is

formed?

(a) CCL

(c) CeHsCl

The meta-directing group in the following is
"a} — OH {b) = Ni‘[l
[C} - CH} (d) S NO:

[dentify the product in the reaction. |
HNO, H,S0 '
6 Reflux

l"c) K:szOj

(b) CQl

(d) CHCl, (1999)

(1999) |

- ;
intermediate compound

Mproduct.

(b) CeHyNO,),
NH,
(d) CH, ,\/ :
NH,

(2000)

(a) CHNO;
NO
e 2

(c) ChHJ-\\
NH,

Which of the following is aromatic?

(2001,2008) |

'3

Rate determining step in nitration of benzene 1s |
(a) formation of NO,’ '
(b) formauon of carbocation

(¢) replacement of H atom

(d) none of these (2001) |

. Action of acetylene on dilute H,SO, gives

(b) acectaldehyde

(d)

(a) aceuc acid

(c) aceloacetic ester.

(20102

acetone

24. Which of the following

25,

26.

27.

28.

29.

30.

n‘li

79

I

is most stable?

(b) ]-Pentent
(d) 2-Pentcn6(2902)

e

(a) 1-Butene
(c) 2-Butene
The length of C = C bond 1

54
@ 122A () 1.
) 139A (@) 1564

H,

n benzene 15

(2002)

IUPAC name of is
3-methylcyclohexene
]-methylcyclohex-2-en¢
6-methylcyclohexene
1-methylcyclohex-5-enc.

(a)
(b)
(c)
(d)
The orthol/para directing grou
following is
(a) COOH
(c) COCH;
The treatment of benzene with iso-buten
the presence of sulphuric acid gives

(a) iso -butylbenzene

(b) tert -butylbenzene

(¢) n-butylbenzene (d) no reaction.
(2003)

(2003)

P among the

(b) CN
(d) NHCOCH;(2003)
e in

The compound having only primary hydrogen
atoms 1§

(a) isobutene

(b) 2,3-dimethylbutene
(c) cyclohexane

(d) all of these.

The geometrical isomerism is shown by

(2004)

CH, CH,
NeaVe;
ccl, CHCI
(c) (d)
(2004)

Among the following the aromatic compound is

@ (b) @
() ID] (d) ?

Which of the following gives propyne on

(2004)

hydrolysis?
(8) ALC,
(¢c) BC

(by Mg.C,

(d) LaC, (2005)

Scanned by CamScanner



e
-

G
b

80 @EZc AlIMS Chapterwise Solutions c_h?@% | H)dﬂ"
33. Which of the following sequence of reagents H3C/¢' H /‘
can be used for the conversion of C,;H;CH,CH; | H Ll OH
into C;H,CH = CH,? (b)
2 CH,COCH,
(a) SOCly; H,0 (b) SO.Cl,; alc.KOH HO ? ? (
(c) Clyh:H,0  (d) SOCIy;ale KOH H;C, OH
(2006) © H < il CH,COCH,4
34. Propene on hydroboration and oxidation HO _
produces (d) none of these. (EOO,QJ 1
(a) CH,CH,CH,OH (b) CH,CHOHCH, | i Friede
e 3| 39. The function of AICI; in Friedel-Crafy
(c) CH;CHOHCH | ;
) Hy 2O (d) CH,CH,CHO reaction is to
B (2007) (2) absorb HCI
35. @j—CHzCH—-CH2 on mercuration and | (b) absorb water e
_ .i (c) produce nucleophile
demercuration produces i (d) produce electrophile. (2003)
) @—CH2CH0HCHJ |
| CHS
() @—CHZCH_.!CHIOH " 40. @ —95 5 4, whatis 4?
© CH,CHOHCH,OH CH;
(d) none of these. (2007) ‘ (a) CH;-C=0 CHO
) - + 2
36. Which of the following species participate in i H—é:O CHO
sulphonation of benzene ring ? | CHO
(c) HSO, d) SO;  (2007) 9
37. CH,CH= CHCH, + CHCI; + -BuOK > 4. | T e i
Ais H-C=0 CHO
(2) CH,CH - CHCH, 0
N ’ | CHO
CH, (d) 2 CH;-C-CHj + | (2009)
CH,CH- CHCH | o0 =
() CH,CH- 3 | 41. HsC-CH-CH,
. _
/ \ KM"O'ixA sodalime _
cr . 630°C
(c) CH3'CH - (IL'HCH3 What is B ? '!
- | COOH OH -
(d) CH_J:_H\-}'HCH3 (2008) (a) @ (b) @
0
38. Identify the final product. O"Na’ |
H,C H ( |
I ¢
\ ___ CHy (i) mCPBA (¢) @ (d) Q (2009 I
H o (B)EL0" | h = 45
H,C 42. CHy(CH,)CH, <A . , Byffe . |
!i—1i 1 s RSl 773K, 10 - 20atm e
(a) i D kO My, |
HO CH,COCH, ) “ether

if
|
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(00,
”“‘}

Cragy,

f"”"h\‘;

.‘”“U]
i,
» I
()
{5,
s B |
J

e

wihat i D7

Ol
w (O] ™ [())
'F' {:'n(u{
i
o (O] () ﬁjj (2009)
OCT )

Il}l,u"_”.“
i P, The .
| o, " "The produ Pis

el
® (\I = 46,

01,
._ Ol
[ i
o[
~ocn, 47
" N O0CH,
© Lol
T
(d) none of these. 2010) | g

When frans-2-butene is reacted with Br, then
product formed 15

CH,
H— Br
()
Br————a——1
CHy
CHy
H———g—— Br
||,] ‘ -ll).
H———de— Br
CHy
(¢) Meso compounds (d)  both (b) und (¢)

(2013)

What 1s A" in the following reaction?

(Hy—CH=CH,

R
m(Jj + HCl—> A
<

81
e
CH,—CH=CH,
Cl
(a)
(b)
CHy—CH—CH
Cl
(c)
(|:l
() @ (2014)

Which of the following is aromatic?

(a) @){ (b) @

©0 Y @ L) o)

Which of the following species is not aromatic?
(a) Benzene

(b) Cyclooctatetraenyl dianion

(c) Tropylium ion

(d) Cyclopentadienyl cation 2016)

. Which of the following alkenes will give same

product by any method out of hydration,
hydroboration-oxidation and oxymercuration-
demercuration?

(a) CH;CH=CH, (b) CH;CH=CHCH,
(€) CH,CHCH =CH,

CH,

(d) <:>:(']i: (2016)

Which of the following compounds 1s aromatic
in nature?

(1) ’A (b) A
] --.-_'l]

(c)
N

(d) H,C=( )x=CH, (2017)

.
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ASIR

NS By le
S0, || —_— X o+ )
NO, (Magor) Mo

ldentity X

OCH, OCH.
X Bir Br N
(@) L (b) l
NO, NO,
OCH, )
OCH,
>
(©) |
Br Z\NO,
(2017)

S1. What will be compound 4 in the tollowing
reaction?
L|‘u,
- - (1) Hg(OOCCH,),/THF
H\C—C~ CH=CH, = ‘ N
* (1) NaRH,, NaOH

CH;

CH,
I

(a) Ih(..‘-—(i‘*CH(OH)CH,
CH,
CH,H
|
I

(by H,C—C—C—CH,
|
OHCH,
CH;
{

{¢) HEC—=C—=C—CH,;
{1
H O
CH, 0
T

(d) H,C—C—C—CH,

|

.
Hy (2017)

ASSERTIONAND REASON

. Assertion : Amline hydrogen sulphate, on
heating, forms a mixture of ortho and para
aminobenzene sulphonic acids
Reason : The sulphonic acd group s electron

withdrawing (1996)

m;mms Chapterwise Solutions c%

SRR

n
.

h
rn

h
[~

Ln
-1

o
oo

tn
-]

60.

ol,

Aasertion + Alkenes and oveloalkanes Se
of hydrocarbons have same general ft‘ﬂuuq
Reason ¢ Either wmsertion ol a double h\‘n\j
formation of a ring reduce the :mmbcr
hwdrogen atoms of coresponding alkane h\

(2 ”f];

Assertion : The carbon atoms of the b‘“"n

-l‘u’f"‘m
odamide £
R‘.a\(” B
IL‘C‘-\lcnc =

"“.rn'ﬂn

od 1 but: anediol

nng may be numbered for 1dsnuh\..umn bﬂ,gnn ]
substituent groups, just as a “’"““Uou gives trans
chains of carbon atoms are numbered, . ".h_“.rﬂ'un :
Reason : Smallest set of numbers d"““‘nann g5 1ubilif\' 5
<0 =
the substitucnts 1s the preferred set. (2 ”u. 5 . A
l R(ds‘,"
I\\t‘ﬂlﬂﬂ . ﬁ.nf\--—l‘ll(tnk n TLJktIOn ““}'
Br, gives me s0-2.3-dibromobutane.
_“sfrnﬂﬂ
Reason : The reaction involves sy -addy, 6-
= . on o 5‘—-) n‘l\
of bromine. (2003, H,
A ‘\'htn th.“
Assertion : Alky1 benzene 1s not prepared by ressure £
Friedel-Crafts alkylation of benzene. _— .
Reason : Alkyl halides are less reactive gy, R
acyl  hahdes. (2003, _
gssertion
Assertion : 2-Bromobutane on reaction vy, o7l ’mbl'-‘ -
sodium ethoxide 1n ethanol gives 1-butene 4, ) N
. ! -
a major product. R - ten
. >\
Reason & 1-Butene 1s more stable than 2-butene be i
- '1_erlc has
(2004,
. o . - . sfrﬂﬂl
Assertion : Strene on reaction With HBr giy ¢, g AS
y 2 elnxrolu
2-bromo-2-phenylethane.
: H m .
Reason : Benzyl radical 1s more stable thy, Reast
; e s
alkyl radical. (2004, cathode
. P H 'm
Assertion : Rates of nitration of benzene ang §9. Assertic
hexadeuterobenzene are ditferent. Reason -
Reason : C — H bond is stronger than C - p H.C=Ct
bond. (2003,
Assertion : Cyclopentadienyl anion 1s much —
more stable than allyl amon. 1. @
Reason : Cyclopentadienyl anion 1s aromaty; 9.
in character (2005, 17. @
Assertion : Addition of HBr on 2-butene gne 285, (@)
two isomeric products 3.
Reason : Addinon of HBr on 2-butene follows 41, («©)
Markowmkotl's rule (2006 9. (@
Assertion ¢ trans-Butene on reaction with 57, (d)
bromine forms racemic misture 65. (M)
Reason ¢ trans-Compound m frany addion | 73. (b)
Y Y i ————
forms two types ol stercansomers (L ]
i
|
1
g‘
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64-

65

46.

67

68.

69.

Ho—

w{b ons

83

are

Assff"'”"_: Acctylene on reacting with
; odamide gives sodium acetylide and ammonia
peason i 5P hybridised carbon atoms oi"
acetylene arc considerably electronegative,
(2007)
Assertion : Cis-2-butene gives meso-2
3_bm:mcdiol with dilute alkaline KMnO ; Solutionj
Reason Dilute alkaline KMnO, solution
gives rrans addition with alkenes, (2009)

ssertion : The presence of Ag™ enhances the

solubility of alkenes in water.
Reason ¢ Alkenes are weakly polar in nature.
(2009)

Assertion : Benzene on heating with conc.

H.S0, gives benzencsulphonic acid which

“.Een heated with superheated steam under

ressure gives benzene.

Reason : Sulphonation is a reversible process.
2010)

gssertion : 2.3-Dimethylbut-2-ene is more
stable than but-2-ene.

Reason : Six hyperconjugation structures can
be written for 2.3-dimethylbut-2-ene while but-

2-ene has twelve. (2010)

Assertion : Sodium acetate on Kolbe's
electrolysis gives methane.
Reason : Methyl free radical is formed at

cathode. (2012)
Assertion : HC=C 1s more stable than HC=CH .
Reason : HC=C" has more s-character than

H.C=CH.

[PR——
. (@ 2. (b)y 3. (d)y 4. (a)
. (b) 10. (d) 1L (d) 12, (a)
1. @ 18 (d) 19. () 20, (d)
8, (¢) 26, (a) 27. (d) 28, (b)
. (b)) M. (a) 35S (a) 36 (b)
4. (¢) 42. (a) 43 (o 4 W)
49, (a S0. (¢) S () S2. (d)
37. (d) 58, (None)89, (d) 60,  (a)
63. (b) 66. (a) 67. (c¢) 68. (d)
(b) 74. (¢) 75 (a)

13.

(2012) |

{Answer Key }- —

5.

13.
29,
29,
37.
45,
53.
61.
6Y.

70.

71.

72.

73.

74.

arbons
Assertion : Saturated hydroc
chemically less reactive:

Reason : All isomeric para

parent name.

fiins have same
(2014, 2015)
in

Assertion : All the hydrogen atoms !

CH,=C=CH, lie in one plane.

Reason : All the carbon atoms 1

hybridized.

n its are sp*
(2014)

Staggered conformation of ethane

Assertion : .
than the eclipsed

is 12.5 kJ mol~! more stable

conformation.

Reason : The two conformations of ethane

cannot be separated at room temperaturc.
(2016)

Assertion : trans-Pent-2-ene is polar but trans-

but-2-ene is non-polar.

Reason : The polarity of cis-is
than trans-isomer, which are either non-polar

or less polar. (2017)
Assertion : Oxidation of 1-nitro naphthalene
gives o-nitro phthalic acid whereas 1-amino
naphthalene on oxidation gives phthalic acid.
Reason : An amino group attached to the
benzene ring makes it resistant to oxidation
whereas nitro group makes the benzene ring
susceptible to oxidation. (2017)
Assertion : Benzene reacts with iodine
monochloride in presence of anhyd. AICI; 10

omer 18 more

form iodobenzene.
Reason : lodine monochloride reacts with

anhyd. AICl; to produce 1" which attacks the

benzene ring. (2017)

(by 6. ¢y 7 (by 8. (d)
(dy 14, (&) 15 (b) 16, (a)
by 22, (by 23 (b)) 24, (d)

(a) 30. @ 3. (@ 32. (b)
(by 38 (b)) 39, (d) d0. (¢)
(c) 46. (d) 47. (d) 48. (b)
(1) S84, (b) S5 (¢) 56. (b)
(dy 62. () 63. (a) 64. (¢)
(@) 70, () TI. (d) 72 (b)

M
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1. (3

":i:'-:f.‘i {ro.-_—_,- v—;v

SL 8T Lot N ST AT

.

Markownikoffs rule.
OH
§-H-OH—="> CH-C =CH
& 0
>CH--CH.

CHC=CH

il =g

2. (b) :Metzmerism is due 1o presence of
different alkyl groups zttached to the same
polyvalent functiosz! group or ztom

" This kind of isomerism is not possible in czse
of zlkenes.

3- fdJ ..—'Lc:ordi:: to Saytzefl's rule, in the

v.hen :E:e.'e is 2 p!,-ssz'ml':;. of formation of two
1somers, the hydrogen ztom is preferentizlly
eliminzted from the adjacent carbon ztom with the
fewer number of hydrogen ztoms

—>CH,-CH-CH-CH. 47
OH,

CH-CH-CH-CH, £ 5CH,-CH=-CH-CH
2 - butene
(a) :2CH, - 30, - 2C0O ~ 4HO
{lim=ted)

H.50, Ht0,
il

() : CH=CH — CHCHO

{c): 0,

0. \  zaM.0
(H=(H ——(H —(H ——s
| | CHO

0O 0) glyoxal

CHO

M) : CH COOH = Na,C0),

When sodium salt of carboxylic acids are heated
with (NaOH + Ca0)), alkane 15 obtained with one
less carbon atom than the acid, and the process is
called decarboxylation
. (d):CaC,+ 2HO
mol. wt of Ca( 3
> 6d4g Cal, =

» CalOH), + C.H,

-.“l"
.h’.?

26 C.H.

EXPLANATIONS

(TEZEB AR Chagirniss Soliions i,
— ‘4

26

= FAlMgCel, = ,‘4/6410(1,_3,( H;

= 20040 625 ¢ C.H.
= 2604 kg CH,
CH; + H CH,
Mol wt. 26 ¢ 2% g

[
H, = 2% g CH

= Zﬁgfdzf
2o CH. = 2 03604 k C.H
= 2604kg(CH; = 3¢ 7 2004 kg CH,

nCH, — ¢CH,-CH, 5,

—_—

Terefops zrnont of ;';f.{}?j'..':n“; ohtzired 1s 2;:_(;4 L
'S

9. (h) : Aromatic compounds are characte 4
by their unusual

:tm;lll!}. de I’J\.dlllfhr,r o
-electrons in 2 planar ring.

I}lC} Ur”‘_r:..;-
substitution reactions more fas
zddition rea these

in cyclohexane.

ctions, propertics re not pres..,
10. (d) : Baeyer's reagent is zlkzline KMp, 0,
solution znd it 1s used for oxidation zt double bty

eg. CHy = CH; fi=5 CH; - OH

CH, - OH

This reaction 1s used zs a test for unsaturay.q
compounds.

11. (d) : Benzene reacts with methyl iodide
presence of anhydrous AICI; to form toluene
Reaction is called as Friedel-Crafts reaction. It 1.
used for alkylation and acylation of benzene
nucleus.

lif'--

CH,I + AIC], — CH;[AICL])
CH

~HI + AlICI

\\ s —
) W

CH

12. (a) : Toluene 15 methylbenzene

CH
!

2-bromotoluene 15 _(J.‘_l"

vourably 1,

R
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: Methyl group is an ¢y,
(3 410 which there is preater o
¢ 1ings due to which electropy

on rclca:,ing :
ectron (jf_-mit}, |
ilic attack s,

(d: Alkeﬂcs are reactive due 1 th presence
l-i oble bond. The m-electrons gy loosely held
e therefore, €asily polarisah)e So more the
o ver of electron releasing alkyl

qur? " pond, lesser is the stability,

ub
Jou
- HBr adds on the double hong of
15 (:1 ng to Markownikoffs ryle. propenc

group on the

r
?:E:Ifcﬂf': CH, +HBr— CH, - C} - CH,
. |
Br H
Q-Bmm'xpmpan"
NO, NO,
HNO,
16, (2}1©H50 @ @
(X) (Y

(0, + H,S0s) reagent is the agent for nitration |
gromatic Tings.

0. +2H,50, — NO

HNO;
NO,
_L‘\ &

oL 3= ()

NO. group is a meta directing group so chlorine
stom goes 10 meta position of the ring,

CH, COOH

b

Both KMnO, and K K.Cr,0, are strong oxidising
sgents therefore can oxidise any alkyl benzene to

henzoic acid

: +HSO, + H,0"

H NO

KMnO,
K (rfJ

TRt Q.

Sa: | Jea s © ¢
Sk o -1

Benzene 1 Il Cl

(iamme xane

19. (d) :NO, group is the electron withdrawing
group due to which electron density in the nng
decreases. Therefore meta positions are preferred

ovet ortho | para positions

T

' of Huckel®s rule which says that (4n

85

NH,

H NH,

3. aminuaniling
cted by the use
y 2) m-clectrons
o give i

O,

Lo I
(e =
m-dinntrubenzent

21. (b) : Aromaticity can be predi

AT IR
f'fl;:

are required in delocalisation system
aromaticity.
' (4n + 2) 1 electrons means 2, 6, 10

@}

Here total number nf clectrons avail
delocalisation = 6
it is expected to be aromatic.

22. (b) : The nitration of benzenc takes places 10

7 electrons.

-----

able for

three steps, ie.

(i) Generation of electrophile (NO,)

(i) Attack of an electrophile to benzene ring
forming the carbocation

(iiiy Loss of proton from carbocation giving
nitrobenzene.

The attack of an electrophile to benzene ring forming
the carbocation is the slowest and rate determining

| step.
' 23. (b) : Acetylene is converted to acetaldehyde

when acetylene is treated with dil. H;SO, and small

amount of HgSO,.

dil. H.,5¢ .
CH—'CIPHU;—-——E*(H‘ CHO

Acetylene Acetaldehyde

|24, (d) : CH,-CH=CH-CH,,CH-CH,-CH=CH,

{2-butene) { | -butene)

CH~CH,~CH-CH=CH,,
(1-pentene)
CH,-CH, CH=CH-CH,
(2-pentene)
According to Saytzefl™s rule, stability of alkenes
depends upon the substitution on C=C bond.
More the substitution by alkyl group, more stable

15 the alkene

25. (c) : The bond length (
in cthane) 1s 1.54 A and ( (' (double bond as n
cthene 1s 1.33 A, The C - C bond length in benzene
has been found to be 1.39A which lies between

C (single bond as

single and double bond length values,

4

-i.;"
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H, 3. (@) :(a) ;; Vdn k2 --z.u=0{imcgc i /b) <t s
3 7 + r] I| 1 (
26. (a): -l '. 10 oalkancs:
(b) U v Adnt2=4,n=05 { cH, e CHA
Therefore, IUPAC name is 3-methylcyclohex-1-ene ¥ '.
or simply, 3-methylcyclohexene, -
o © || Il 4n+2=4n=05 TR
27. (d) : For o/p directing group, there should be Crs C
paninl -ve chargc at the o-and p- posilions. /N
@) o7 ¢ dne2=4,n=05 cr Cl
“COCH I\HC NHCO N
‘ OCH; s Only (a) obeys Huckel's rule. 3. (h):
<—) Q% —> 32. (b) : Propyne can be prepared hy the C}fz\/
hydrolysis of magnesium carbide. /‘\_<
N
NHCOCH, Me,Cy + 4H,0 —> 2Mg(OH), + HC=C-Cyy, i
€y <>l CH,CH, Cl-CH-C,
28. (b): 3. (W): Sk,
CH, CH
| I CH=¢y ' @: CH
CH; - C=CH, +H,80, —> CH, - C-CH, ? 39 é
le KOH Cc-L=
e [3° Ld!‘bl)C.llml'l] s H |
CH
Uy | 34, @) 3CH,—CH=CH,—> (CH,CH.CH
2 fHs C cu, | S CE
B |
m +YCH, C CH; —> (H H,0, C-Cé
”~ .
A~ 3 _EH_) 3CH3CH:(‘}|:0“ Hj !
o Ct
' 35. (a):
H (lj =CH, C
—_— 1
CH, CH,CH=CH, Cll-——(‘}l_('ll .
- E\(:‘
-butylbenzene “ “ |
+ Hg(OCOCH,)),—> c
29. (a) : A 1° hydrogen atom is one that is bonded | llL{UL ocH My
to a 17 carbon atom, a 2% hydrogen atom is one that Ol Ol
15 connected 10 a 2° carbon atom; elc. | | Nalill, |
I g 7~ CH—CH = Hg(OCOCH ) = CILCHCy )
HC.»* 1 ,,J __ | 40. (0 CH
H.( C = CH, (only I hydrogen atoms) - ‘/{)J LO\ Lk
i, | \ X
/ N\ 3 36. (b) : Most electrophihe substitution reaction.
| l H, (l H, ‘I” \,I‘ carbon ll,(: {| H, are rrreversible but sulphonation s an exceprioy 41. (o)
HC - HC - C = (N, HC (N, Ireatment of benzene with “oleum™ (a solution of HC—(
44 50 :  ac sive the sulphon;
(1° and 3* H-stoms} CH yaincone, salphunc acd) will give the sulphon,
(2* hydrogen atoms) acid, the electoptnle is sulphur moside (S0,) L&
30. (d):1In all other compounds the groups @ H
v | S0 SOH 42. (n)
present on doubly bonded carbons are wdentical l §0.—s] | ol ]

of long ch
under high
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E,cafbons
H}df

18 a4 methog o
th] a of PreDarar:
Iullmmx Paration of

gty CH = CH —CH 4 Clicy, Lok
; >

Cl‘u,
_CH~CH—=CH. +¢ ‘
(th \('/ ‘ [H"'(l“OI'HKci
/N, CH,
¢«
s OF H
'y ;
t \-—/ (II'\ "l'(ll.nf\ ,'()\ lI
- ',
il N0 <
llip'* 0
CH, " i
Her—uion
OH CH,COC
« CH 2 H
g @ :
1, - C = Cl+AICl,
T
CH, l
?H_‘
HyC-C@  +AICT
=
CH, CH,
H_‘C.‘—d‘..CH3
CH, H
| =
|O *@c-cn_‘-__; Alely,
' |
CH; C(CHy),

+AICI, + HCI

(H18]

—————32CH,—C=0 CHO
A, 1Ol v
('H_l H-C=0 CHO |
Methyl plyoxal plyoxal |
. (0):
H.C—CR—=CH, COON
L\ln(l soda- |Il|1t‘
heat
(1) Ufl

42, (a): Benzene can be prepared by cyclization

of long chain alkanes on heating at 500 - 550°C |

under high pressure in presence of catalyst Cr, 0,

87

i

—————

' lytic
supported on alumina or Pt — AlO3 (i.e., catalyt

reforming)
Cr,0/A1,0
CeH g rlﬂis K Gy * Ay
n-hexane high pressure A
MgBr
(O () 2= _L,@
D
43. (c) OChs
N

O
H
‘[ — OCH,

OCH, |
-H" OH
H o H
Y H (P)

44. (d) : With trans-but-2-ene, the product of Bry
addition is optically inactive due to the formation

of symmetric meso-compounds.

CH; CH;4
H-C-CHj4 H Br Br H
H,C-C-H +Br2_>H Br Br H
Trans-but-2-ene
(Meso) 3

45. (c) : According to Markovnikov's rule,
Cl

CH,—CH=CH, CH,— CH-*CH;

v HCL—2 ©

46. (d) : Any planar cyclic system containing
(4n + 2)m electrons and having a single cyclic
n-electron cloud encompassing all the carbon

atoms in the ring is aromatic.

L

(Planar, 6m-electrons)

e
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47. (d) : On applying the Hiickel rule,
(47 + 2)x electron] system,

g ¢

Benzene

Cycloheptatrienyl cation
[7 = 1, 6=-clectrons, aromatic] (Tropylium ion)
1t = 1, 6n-electrons, aromatic]
Cjﬂmctatelnmyl dianion Cydlopentadienyl cation
[ =2 10r<lectrons, aromatic]  [4n-electrons, antiaromatic]

48. (b) : CH,CH = CHCH, is symmetrical and
SIVES same produet by any of the given methods
adopted.

49. (a) : In (a), due to the presence of (dn + 2)me”
it follows Huckel's rule and therefore, it is aromatic.

In (b). due to the presence of extra lone pair of

electrons, total ¢~ comes out to be 4re, Thus, it
1S anti-aromatic,

[n (¢). although it is cyelic and has conjugated
Sze” but Huckel's (4n + 2)x rule is not followed
and alsoring is not planar. Hence, itis non-aromatic,

In (d). it has 6xe” in conjugation but not in the
nng, hence it is non-aromatic,

50. (¢):
OCH, OCH, OCH_‘
. Br
A\\\‘ Br oo
T Ll g
A | ¢ \f// !
NO, NO, NO,
Br
Minor Mayor
(Y) (X)

Strong electron releasing group (—OCH, )generally
win over the deactivating group. Thus, o and -
products will be formed. Due 1o steric hindrance

ortho product will be formed in lesser amount
than para product

51. (a):
Hgaadid ¢ 1)
(CH)CCH = (CH, —— 1
THI !
H H
CH),C—C—CH, ¢ (H,0),C—( CHLHgOAC
OH A

@TETEl AIMS Chapterwise So!um
t
N
52. d):
+ -
NH, NH,HSO, NHSOH Ny |
! 100° e | !
©+ 50> )7 ([ )m,
Aniline ]
S0y,
fPi’-!‘a |
fi Plodug |
53. (a) : Alkencs have general formula ag CHHJ |
same as that of cycloalkanes. b |
eg. CHJCH = CHCH3 = C.1H3 (= CHHEﬂ)
2-butene
CH-CH, = CH,(=CH,)
CH,-CH,
Cyclobutane

54. (b) : Nomenclature in benzene ring :

For only one substituent, no numbering is requirgg
According to latest IUPAC system of |
nomenclature, the lowest set of locants is preferrog
even if it violates the lowest sum rule.

1, 3-dimethylbenzene is preferred as it correspong,
to smallest total set of numbers.

55. (c) : With trans-2-butene, the product of ;.
addition is optically inactive due to the formatj,
of symmetrical meso compounds.

CH CH,

H\CH, | '
R e
CHA H * addition H—t—Br Br: H
! CH, CH,

(meso)

56. (b) : The monoalkyl derivative first formed
readily undergoes further alkylation at a still greater
speed to produce polysubstituted products, and
| alkyl halide employed may also undergo an isomeric
change. Duc 10 these difticulties alkyl benzene 1
not generally prepared by Friedel-Crafi's alkylation
of benzene.

57. (d) : 2-Bromobutane on reaction with sodium
cthoxide in ethanol gives 2-butene as a major product
/4
B0 wH- CHY CHCH,) “ Br ——>
| v

CH,

ELOH (l'H — CH + Br
CH,

This 1s according to Saytzeff's rule ie. the
predominant product is the most substituted

CH

CH

Here thi
stability:
theory. |
gromatl
61. (d)
one prt

CH_I -

As 2-b
follow
62.
additio

of sym
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ISOH
r reaan 5:‘!]]cm>

ng :

I
CH,

U formed
Il greate
ICts, and
ISOMmerig
nzene s
k_\!.lllnl.'.

sochium |
mocduct

I
]
§
.[}T‘-
SO;]]’ K d Br
i, uﬁ, j HBr
H,

e
4 »_putene 1S more stable (hy

e “
H]Lcreseﬂce of large number of h
2-butene,

"

(0 pcwrgs in

{
g None) : HBr adds to the ¢

¥ e forming 1-bromo-1-phenyjeppa

styrene
igis an cxan}ple ofe]irr_linalion-
ot : Here given assertion s wrong,
o @ :Rates of nitration of benzene and
i;\-adcl-“em benzene are same because nitratjon
ends UpON availability of electrophile,

. p bond is stronger than C - bond. Here

jnging hydrogen atom (g deuterium in
_ H bond represents a 100% increase in mass.
jere the mass of an atom affects the vibration
_ouency of the chemical bond that iy forms, even
1;' ihe electron configuration is nearly
- i
| ﬁqud[]leS or .
with @ lower Zero-point energy, more energy must
| . supplied (0 break the bond. resulting in a higher
. :;:1\3””” energy for bond cleavage, thus C = D
':and is stronger than C - H bond.

ch

identical.

will have lower zero-point enerey.

. .-’/ by . ‘.'/\T-J g _-/;‘\‘;\.
§0. (a): __- - \/ -— \ Vi
s 2N\
- ~ { .I - - K' ..f
| < L )J,- - =g \ _;::rl
cyclopentadieny! anion
CH,CH = CH, <—= CH,=CHCH,

! allvl anion
Here the resonance approach 1s a poor predictor of
ashiliy The Huckel rule, based on molecular orbital
haory, 15 @ much better predictor of stabiliy for these

gromatic and antigromatic system

61, (d) : Addinon of HBr on 2-butene gives only
on¢ product, 2-bromobutane

Hiw P
(H el CH, - (N,

(H-CH (H (H

- Tulehe s

RS T
s 2-butene 1s a symmetncal alkene, 1t does not
follow Markownikofls rule
6. i) : With rrans-but-2-ene, the product of Br,
sddition 1 optically inactive duc to the formation

of symmetne meso compounds

n l 'buleﬂe duc
Yperconjugating

ouble bond of the

addition reaction,

svier atoms will lead 10 lower vibration |

89
e
H—C—Cl H
T Br> "'"—Br+:: H
CH~C—H H——Br
Meso

In general, for symmetrical alkenes and symmetrical
reagents, the addition takes place as
cis-alkene + syn-addition —» meso
trans-alkenc + syn-addition — racemic
cis-alkene + anti-addition — racemic
trans-alkene + anti-addition — mEsO
- Ether
HC = CH + NaNH, ——
C-H bond is strongly polar due to :
clectronegativity of carbon atom. Hence it gives H
ion on reacting with a base or acetylene behaves s

an acid.

HC= C'Na' +NH,
high

‘ CH,
64. (c): |

| f—C—OH
. H—C—0

| f11c_ C—I1 {coldy '

l cis-2-butene CH1

J ( Meso)

Alkaline KMnO, always gives cis-addition on

| olefins.

65. (b) : Ag' forms complex with the alkene by
pr-dn bonding giving an 1on and the solubility

Increases.,

66. (a) :Sulphonation  of  benzene 15 an

¢lectrophilic substitution reaction in which S0,
acts as the electrophile.

SOH

\\

L)
\.

/ $0°C .
({ ))+HOSOH 2 +HO
67. (c) : Greater the number of hyperconjugating
structures, greater is the stability of the compound
6K. (d) : Sodum acetate on Kolbe's electrolysis
gives cthane It s formed at anode
and

S0%  s-character

Stabihity of

69, (a):HC==(C has
H.Ce(CH

carbanions ncreases with an ncrease n the s-churctar

has 33 s-character
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o e . == NI
at the carbanion, So HC==C- is more stable than | frans-pent-2-enc is not zero while in 1rap,. by,
H,C=CH-. 2-enc it 1 zero.
70, (b) : Less reactivity of saturated hydrocarbons CH3CH3—-ﬁ-P [ CP]3—ﬁ‘11
are due to presence of single bonds between carbon H-C—CHj; H-C-CH,
atoms. Paraflins (alkanes) may have straight chain or Irans-Dent-2-ene frinis-Bul-2-¢py,
branched chain isomers which have different parent (1=0) (=0
names. 74. (c) : An amino group increases the Cllt‘.ln
(d) : The two H-atoms on first carbon and the | density in the benzene ring to which itis iy ¢
two H-atoms on the third carbon atom lic in | thereby making it susceptible to oxidation Whij,
perpendicular planes. The central carbon atom is | @ Nitro group decreases the clectron densiy ; i T
sp-hybridized while terminal carbon atoms arc | the benzene ring (o which it is attached thergy
sp*-hybridized. making it resistant to oxidation. Instead, the Olhey
idised giving o-nitro
72. (b) : Staggered conformation is more stable lic:]df:]:i:::i :ti:zls:;l ; Sk p]"hdl 1
because in this conformation any two hydrogen atoms | ¢ NH,
on adjacent carbon atoms are as far apart as possible coon
and the repulsion between the electron clouds of o- IO]_>
bonds of two non-bonded hydrogen atoms is COO0I1
minimum.
The energy difference of 12.55 kJ mol™' is not large NO, HO,
enough to prevent rotation at room temperature as a (0] COOH »
A result it is not possible to seperate the two ?
conformations of ethane. LLoH
73. (b) : The vector sum of all polar bonds in | 75. (a)
4
mev e
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Chemistry

—

Ozone in stratosphere is depleteqd by
@ CFLCh (b) CF,

(c) CHCls (d) CeF, (2004)

Green chemistry means such reactions which = 5

(a) are related to the depletion of oz0ne layer
(b) study the reactions in plantg
(© produce colour during reactions

) reduce the use and production of |
hazardous chemicals.

Living in the atmosphere of CQ is dangerous, |

pecause 1t

(a) combines with O, present inside to form CO, |

(b) reduces organic matter of tissues ]

() combines with haemoglobin and makes |
it incapable to absorb oxygen '

(d) dries up the blood. (2012) !

which of the following is not a greenhouse |

gas”?

d) M\

(a) 2.

c) 4

? !
(2008) | ¢

e Answer Key }—
(a) 5.

(a) Hydrogen (b) Carbon dioxide

(c) Methane

(d) Nitrous oxide or N,O (2013)
Which of the following has highest
concentration of PAN?
(a) Smoke (b) Ozone
(c) Photochemical smog

(2014)

(d) Reducing smog

Which of the following is not a greenhouse

gas?
(a) Carbon dioxide
(c) Methane

(b) Water vapours
(d) Oxygen
(2015, 2003)

ASSERTIONAND REASON

Assertion : Photochemical smog is produced
by nitrogen oxides.
Reason : Vehicular pollution 1s a major source

of nitrogen oxides. (2003)

(¢) 0.
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I EXPLANATIONS (il JHHHHH’

1. (a) : Ozone depletion is caused by a number ’ 4. (a) : Carbon dioxide, methane, water v o
of pollutants like chlorofluorocarbons (14% of total | Nitrous oxide. CFCs and ozone are greenhouse o Laal.;
depletion), nitrogen oxides, sulphur oxides, CCl,,
Cl,, ete. Maximum ozone depleting potential or ODP g )
1s of chlorofluorocarbons (CF,Cl,) as it relcases | components are 0zone, nitric oxide, acrolgj), a

hlorine. A si ' formaldehyde a

chlorine. A single chlorine atom converts 1 lakh | formatdenydc.

molecules of ozone to oxygen, 6. (d) :Carbon dioxide. water vapoyrg ang
e o E

methane are greenhouse gascs.

5. (c) : The main component of pllolod\cm'
. 2 I\
smog is peroxyacetyl nitrate, (PAN), The Ulhq

2. @
‘ 7. (b) :NO,+U.V. light = NO +0

_ Atonuc oxygen pl’(}dllCt.d as above reacts W ”h
haemoglobin of blood to form a complex called | pydrocarbons to give a variety of free hydroc, Arbgy
carboxy-haemoglobin. Formation of this complex | radicals. aldehydes. ketones, O;. p'“m“ﬂ'.c: l
makes the haemoglobin incapable of oxygen | pitrate (PAN), etc. PAN mixes with the fog ang g
transport. Due to which there will be oxygen | condensed on smoke or dust particles in the '"Tl
deficiency in the blood. form a smog which is called photochemica] SMog

3. (¢) :Carbon monoxide combines with

-8
v

-8
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Solid State

odium metal crystallises 4, , ,

cubic lattice with the cel] Cdg:_. : ;}Ufi} \C;}r:'lrc'd
the radius of sodium atom “ c, . What is
(a) 03127107
(c) 2.371 7 107

m)?

(b) 1.857 7 10

(d) 3817~ 15
(1999)

A molccule contains atoms ¢ ang Y 50 that x

occurs at the comers of the cube while rows [h.(;

face centres. The formula of the molec'u]c can

be

(a) X4

(c) - (2000))

The edge length of face centred cubic unit cel)

is 508 pm. If the radius of the cation is 110 pm

the radius of the anion is ‘

(a) 288 pm

(c) 144pm

fb} Il}'
(d) x,y

(b) 398 pm
(d) 618 pm (2000

A solid AB has NaCl type structure. The radius
of A" is 100 pm. What is the radius of B?
() 190.47 (h) 540.13
(c) 525 (d) 78.12

Crystalline solids have
(a) short range order  (b) long range order
(¢) anisotropic distribution
(d) both (b) and (c).

(2001)

(2001)

Schottky defect defines imperfection in the
lattice structure of a

(a) sohd (b) pas

(¢) hqud (d) plasma. (2002)
An AB, type structure 1s found m
(a) NaCl (b) Caf,
(¢) AlLO, (d) NO (2002)

An element (atomic mass 100 g'mol) having bee

structure has unit cell edge 400 pm. The density of

element 1s (No. of atom n bee (£) = 2)

(a) 2.144 g/'cm’ (b) 7.289 g/em’

(c) S5.188 g/cm’ (d) 10376 gem’
(2002)

9.

10.

11.

12.

13

m of a compound with unit cell
dimensions a = 0.387, b= ().387 a’nc'l c=0.504
nm and ¢ = = 90° and ¥ = 1207 is

(a) cubic (b) hexagonal

(c) orthorhombic (d) rhombohedral.
(2004)

The crystal syste

If Z is the number of atoms in the unit cell that
represents the closest packing sequence
. ABCAB C ..., the number of tetrahedral voids

in the unit cell is equal to

(a) Z (b) 2Z i
(c) Z2 (d) Z/4 (2005)

Ca?* and F- are located in CaF, crystal,
respectively at face centred cubic lattice points
and in

(a) tetrahedral voids

(b) half of tetrahedral voids

(c) octahedral voids

(d) half of octahedral voids. (2006, 2015)

The energy gaps (E,) between valence band and
conduction band for diamond, silicon and
germanium are in the order
(a) E,(diamond) > £, (stlicon)
> E, (germanium)
(b) E, (diamond) < E, (silicon)
< E, (germanium)
(¢) E,(diamond) = E, (silicon)
= E, (germanium)
(d) E, (diamond) > E, (germanium)
> E, (silicon).

(20006)
The coordination number in hcp 1s
(a) 6 (b 12
(c) I8 (d) 24 (2007)

The flame colours of metal 1ons are due to
(a) Frenkel defect

(b) Schottky defect

(c) metal deficiency defect

(d) metal excess defect. (2008)
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15. A unit cell of sodium chlonide has four formula | 22.

16.

17.

18.

19.

20.

units. The edge length of the unit cell is
0.564 nm. What is the density of sodium
chlonde?

(@) 1.2 g/cm?
(c) 3.64 g/em?

(b) 2.165 g/em?
(d) 4.56 g/em?
(2008)

Schottky defect in crystals is observed when

(a) unequal number of cations and anions are

missing from the lattice

equal number of cations and anions are

missing from the lattice

an ion leaves its normal site and occupics

an interstitial site

density of the crystal is increased.
(2009)

(b)
(c)
(d)

In tetragonal crystal system, which of the
following is not true?

(a) All axial lengths and all axial angles are
equal.

All three axial lengths are equal.

All three axial angles are equal.

Two axial angles are equal but the third is
different. (2010)

(b)
(c)
(d)

Schottky defect is

(a) vacancy of ions

(b) delocalization of ions

(c) interstitial vacancy of ions

(d) vacancy of only cations. (2011)

In bee structure contribution of corner and
central atom is

1

~ 1
(a) 8 (b)

¢

| =
(=~

[CJ ‘

1
(d) 1,2

Q0 | w=—t
o |

If S11s doped with B,

(@) n-type semiconductor is formed
(b) p-type semiconductor is formed
{¢) msulator 1s formed

(d) polymer is formed

CsCl has Aee arrangement. Its unit cell edge
length 1s 400 pm. Its inter-ionic distance is
(a) 400 pm (b) KOO pm

(C) 3+« 100 pm

3
(d) ¥ 400 pm
|

(2012)

(2012)

(2012) |

29.

23,

24.

25.

26.

27.

Inasolid, atom M occupies cep lattice ang |
oftetrahedral voids are occupied by aton y ,3“"
the formula of solid formed by M anq N. Ihy
(a) M;N, (b) MN,

(€) MN; (d) M;N,

\Qﬂ[j)
A forms hep lattice and B are oceupying ™
of tetrahedral voids, then the formyj, o
compound 1s

(a) AB (b) 4,8,

(¢) ’4333 (d) 4B, (2”,!..,}
Which of the following is an amorphoyg soligy
(a) Iron (b) Graphite '
(c) Diamond (d) Glass Q"”ﬁ;

The yellow colour in NaCl erystals is ¢y to
(a) excitation of clectrons in F-centres

(b) reflection of light from CI ions g the
surface

(c) refraction of light from Na® ions

(d) all of the above. (2015,

Addition of group-13 clements to intringj,
semiconductors results in

(a) creation of conduction band slightly atyq,,
the valence band

creation of conduction band slightly be
the valence band

creation of valence band slightly above
conduction band

overlapping of valence band anq
conduction band (2015,

If an atom crystallises in bec lattice with r= 4
then the edge length will be

(a) 2A (b) 8A
(c) 239A (d) 9.23 A

(b)

low
(c)
(d)

(2016,

Zn0O is white when cold and yellow whep
heated. It is due to the development of

(a) Frenkel defect

(b)
(c)
(d)

metal excess defect
Schottky defect
metal deficiency defect. (2017

ASSERTION AND REASON

Assertion: In crystal lattice, size of the cation i
larger in a tetrahedral hole than in an octahedrul
hole

|

e e D =
l).-:..,l"
S

L
el

|
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olate Tl /
sﬁd/ﬂ] . e e per of
; saﬂ,‘ ¢ cations occu Iar 13 I]Um
e‘f:ms in crystal packing PY more space than | 34. Assertion : The Prcsenci ?f:crs %ls density.
an! | : (1996) Schottky defects in NaCl 10" b ately 10°
ssem'an : Graphite is an exam le of Reason : In NaCl, ther¢ arc¢ 4pp -raturc.
0 pleof tetragonal m? at room tempe
A Cryslal system. Schottky pairs per € (2013)
feson £ Fo & Rl sy =5, R
a=p="" ' o 2006) 35 Assertion : Monoclini€ sulphur 1
jon : Conductivity of silicon ; ' of monoclinic crystal system: .
3l P yofsilicon increases by Reason + For a monoclinic system: € O
joping it ¥ group-15 elements, eason : o
Reason * DOping means introduction of small and o=y =90% B#70- 2014)
gmount of impurities like P, As or Bi into the
: < _ . e not
pure crystal (2010, 2015) 36, Assertion : Diamagnetic substances af
. ; : by magnetic field.
Assertion ¢ Due to Frenkel defect, density atrmotesl by Mg . e no
» ihe crystalline solid decreases. i Reason : Diamagnetic substances hav
Reason : In Frenkel defect, a cation or an anion unpaired electrons. 016
|eaves the crystal. 2010) | (2010
13 Assertion : bee and hep has same packing | 37.  Assertion : The number of tetrahedral voids 18
" efficiency- : double the number of octahedral voids.
Reason - Both have same number of atoms per Reason : The size of the tetrahedral voids 15
unit cell and same arrangement, (2011) half of that of the octahedral void.  (2017)
_r_ Answer iey_f}
. (b)) 2 (a) 3. (¢
9. (b 10, (¢ ¢) 4 W S (@ 6 ® 7 ® 8 ()
l:? 1 m. (by 1L (@) 12, () 13 (b)) 14 (d) IS (b)) 16, (b)
. o) . (@) 19, (1) 20. (b) 2L (¢ i )
#Vs <l Y 23, (&) 23 by 24
W’ (a) 26 (1) 27. 9 3 249. (d)
26, 27. ) 28 (b)) 29, (d) . (&) 3 )
B M (b) 35 (@ 36 (a) I (o) B % 40
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@IETE ATIVS Chapterwise Solutions Chepr.

IO

1. (b) : In body-centred cubic crystals,

radius = \ﬁ—jx edge-length

_ 3

4 x 429 x 0% ecm
= 1.857 % 10%¥ cm

2. (a) : x atoms are at the corners of the cube,
therefore,

. J
number of x-atoms per unit cell =g x8 = |
y-atoms are at the face centres of cube

; ]
~. Number of y-atoms per unit cell = 5 x 6=3

= The formula of the molecule is xy;

3. (¢) : In face-centred cubic unit cell, the edge
length can be written as :

a=2r, +r)
a = edge length, r, = radius of cation
r_ = radius of anion
=508 =2(110 + r) = r_= 144 pm [
4. (a) : NaCl type structure has face-centred cubic |
lattice. Here the radius ratio (r/r,) ranges from 0.414 l
to 0.732.

radi . _ Te _radius of cation

s ratio= r, radius of anion
radius of 4'
radius ratio
_ 100 100

“0.414° 0.732
= 241.5 10 136.6

5. (d) : Crystalline solids are anisotropic therefore
their physical properties e.g., electrical conductivity,
thermal conductivity, refractive index have different
values in different directions.

=

radius of anion (B") =

6. (a) : It arises if some of the atoms or ions are
missing from their normal lattice sites. The lattice sites
which are unoccupied are called lattice vacancies or
holes. Since the crystal is to remain electrically
neutral, equal number of cations and anions are
missing.

7. (b): CaF, has AB, type structure in which Ca** |
ions have fec arrangement and F ions are present in
all the tetrahedral voids.

8. (¢) : Atomuc mass of element = 100 g/mol
Cell edge = 400 pm =400 < 10 7 =4 = 10*cm
and number of atoms n bee (Z) = 2

EXPLANATIONS /1 i

As the atomic mass of the metal is 100 &/mg
__10g.
0.023x 1%
=16.6 x 102 g
The volume of unit cell = (4 x 10 = 64 x 12
And mass of unit cell = Z x m
=2x(16.6x10%)=332%x 103 g

Mass of unit cel]
Volume of unilEcH

Therefore, mass of each atom (m) =

Cpy

Therefore, density of element =
_332x107%
64x107

9. ):a=b#co=[p=90°%y=120°
The given conditions represent hexagonal systep,

~5.188 gfcm3

10. (b) : Number of tetrahedral voids in the unit cel]
= 2 x number of atoms = 2Z

11. (a): In CaF,crystal, Ca** ions are present at all
comers and at the centre of each face of the cyp,

| while F~ ions occupy all the tetrahedral sites.

12. (a) : Semiconductors are solids where there i

| onlya small difference in energy, called a ‘band gap’,
'| between the filled valence band of electrons and the

conduction band.

Compound  Energy gap (kJ mol)
Diamond 579
Silicon 106
Germanium 68

13. (b): The number of nearest neighbours with
which a given sphere is in contact is called
coordination number. The C.N. in kep and ¢cp

| arrangement is 12,

14. (d) : The crystals associated with metal excess
defect contain free electron. These free electrons are
called F-centres and impart colour to the metal ions

nM
r\'_f X u"
4 %585

= = — = 2,165 g-"cm"
6.023 %107 x(5.64 x 107"’

15. (b) ¢ Density -

16, (b)

17. (¢): In tetragonal system,
a=bzc,a=f=y=90°

A: L
Forn
24. (d)

7. (d):

e i ey
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gl Schotthy defeet, some ofthe La
. Qliee

. T ““ b
].*- 1"“_‘.]“1“\1 l\ JCandies ul hnlk‘\] l nis
|

e number of

g cations and anions iy (he Sme, thus erystal
- . N .I‘ 1|

i ;
o Lins peutral.
ot v has eig .

B gy bochas cight atomy gy comers and each iy |
al the contribution of eaely |
| |

‘:l‘['ng‘r IS N .

any other unit |
Mom s |,

(% py & unit cells soth
I“lr‘\l .

| -ll
.1..3.11
- ontral ALOM 18 not shared wih

L & . .
o, contribution of centyy|

Wne
‘\:H I :

. Silicon belongs ' I
b) : Silweon belongs 1o sroup iy doped

" L » » . | 1

1| 3 group 13 clement like B which ¢q
v.::\. \alence electrons. The place where
: \ .n.,‘f: ¢

e i . l'nd0|!
et field. ¢ holes moves toward (he negatively |
M &~ -

ygrped plate, a3 I they are positively charged thus, |
g f,_[\pc M.‘ﬂ'll\.“ﬂndll\.'lm‘_

ntuns only
the fourth |

js mussing s called eleetron hole

] ‘l‘i ']
;l (©): In the bodv-centred cubic uni cell,
- .:\ji =4r _ |
r- r‘l
vy H00V3 =
g - =100v3 pm

+ Suppose number of M atoms =
1, lﬂ i !
Then number of tetrahedral sites = 2,

' 1
yumber of N atoms = _(2n)
I 3

3|

n=3:2

Ratio M:N =n:

-

formula 1s M\,

1€

(b) : Let no of atoms of 4 used in close packing

vumber of tetrahedral voids = 2n
- 2
‘\_.!?.]"..’T of atoms of B = — x n=—-n
3 3
b)
{-B=n:—n=3:2
3
Formula of the compound = A B,
N (d) 25, (a) 26. (a)
41
1. (d): bFor boe lantiee, d
V3
4
y a=—=%4=923 A
V3

s linked to three other carbon atoms n

31 (b) : When a silicon crystal is dope

- ofthe erystal lattice is left unchanged butan occas

07

" jony

T ITITO E Z”"
heating, 48 el

Jeetrans also .
5 Lo aintaim
prvh‘uul imn

28, ()2 Zn0O turns yellow on

move 1 interstital sies and

entrapped i nearby |n|u|'sl|1llll|l ,"“w are
clectrical neutrality. As extri /ot ons i [elect
mterstitial sites thus, 1018 melil exeess “»‘ naller
29, (d): In erystal fattiee (etrahedral void I s

than (he octahedral void as
0225 K

0414 1

Lealions so

Radius of tetrahedral void
Radiws of octahedral void anions oceupy
Anions are larger in size thil :
mare space.

aeional sheel
30, (d) : Graphite has a two dimension 1

o hybridised state and
strueture, Fach C-atom 1s insp” hybi idised state @
a hexagonal

anar structure. o
| =907,

90",

e, - l$

For a tetragonal system, a
h#e o=

For a hexagonal system, a
Y= 120°

d with a
group-1 5 element, suchas PLAs, Sbor Bithe structurc
jonal
atom with five valence clectrans occupies @ site ll}al
would normally be occupied by a silicon atom. The
forcign atom uses four of its electrons in covalent
bonding but the remaining fifth electron becomes
delocalised and is thus free to contribute to electrical
conduction.

32, (d):InaFrenkel defectan ion leaves its position
in the lattice and oceupies normally vacant interstitial
position which does not aflect the density of crystal.
33. (d) : bee has 68% and hep has 74% packing
efliciency.

hee arrangement has 2 atoms per unit cell, while rcp
has 4 atoms per umit cell.

Also, hee and hep have different arrangements of
particles.

34, (b): When an atom or an jon is missing from its
normal lattice site, a lattice vacancy or defeet s
created, which is called Schouky defect Due to
missing atoms or jons, density of the crystal will be

lowered
15, ) 6. (n)

37, (¢): The size of tetrahedral vords s smaller but
not halt of that of the octahedral voids

L4
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CHAPTER

Solutions

The molality ofa solution having 18 g of glucose
(mol. wt = 180) dissolved in 500 g of water is

@ 02m (b) 0.1 m

(c) 2.2m (d) 0.5m (1995
The molarity of pure water is

(@) 1836 M (b) .16 M

(c) 5556 M (d) 556 M (1995)

Which of the following is the correct

fepresentation of relative lowering of vapour
pressure ?

PCI

PP P°-p
B ok P
AP pe (b) p°
P° 0
& 5 @ S-EoF
P°=-p P° p° [
(1996)

The boiling point of a compound is raised by
(@) intermolecular hydrogen bonding

(b) volatility of compound

(¢) intramolecular hydrogen bonding

(d) non-polarity in the molecules. (1996)

Vapour pressure ofbenzene at 30°C is 121.8 mm.
When 15 g of a non-volatile solute is dissolved
in 250 g of benzene, its vapour pressure 1s
decreased to 120.2 mm. The molecular weight
of the solute is
(a) 3567¢

(c) 4328¢

(b) 3555¢
(d) 502.7¢ (1997)

13.

Which of the following is not affected by the

temperature?
(@) Molanty (b) Molality
(¢) Normality (d) Formality (1997

Which of the following salt has the same value
of vant’s Hofl factor as that of K[Fe(CN),]?
(1) Na.SO, (b) AINO,),

(c) AL(SO,), (d) Fe0, (19u8)

The boiling point of water (100°C) becomes
100.52°C, 1f 3 g of a non-volatile solute 1
dissolved in 200 mL of water. The molecular
werght of solute 1s (K, for water = 0.6 K/m)

N EN

10.

12,

g

(b) 154 £ mg| |
(d) 20.4 2 mo]1
”99&
Which of the following is a colligative Prop
(a) Surface tension  (b) Viscosity Cny)
(c) Refractive index  (d) Osmotic Pres,
”99;;
The vapour pressure of benzene at 4 oo
temperature is 640 mm of Hg. Whep ,
volatile and non-¢lectrolyte solid weighing 2 | 705”‘
is added to 39.08 g of benzene, the "ﬂpmg
pressure of the solution becomes 600 mm s U
Whatis the molecular weight of solid subsgy,
(a) 69.60 (b) 49.59 )
(c) 59.60 (d) 108.30 (19,

Which of the following 0.1 M solution wi]|
maximum boiling point?

(a) Sodium chloride

(c) Magnesium sulphate
(d) Chromium sulphate (2000,

A certain aqueous solution of FeCl; [formy,,

mass = 162] has a density of 1.1 g/mL and |
contains 20.0% FeCl;. Molar concentration l
this solution is
(a) 0.028 (b) 0.163 ‘
(c) 1357 (d) 1.47 (2000, |

How many litres of ammonia gas at S.T.P. woy)y
be needed to prepare 100 mL of 2.5 y
ammonium hydroxide solution !

(a) S6L (b) 0.056 L
() 112L (d) 056 L.

Which one of the following statements gy ¢
below regarding properties of solutions, desenbes
a colligative eflect?

{a)  Bothng pont of pure water decreases by
the addition of ethanol.

Vapour pressure of pure water decreases by
the addion of mitnie acid.

Vapour pressure of pure benzene decrease
by the addinon of naphthalene

Bothng pomt of pure benzene increases by
the addibon of wluene (2003

(@) 17.3 g mol”
(¢) 122 g mol”

al;l

shoy, |

(b) Copper chlorig,

{2007

(h)
(c)

(d)

]

=

e el = L~ S, G §

18-

19-

20.

pi 8
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9.

0.

1L

2 2VErage OSMONIC presq, o
: a2~ i ofh )
- gparald’/ C. What is the i *Uman blood s

. ns N Tuny 1 '-'Cen'lm : -
Suess NaCl solution that could e !}011.0] an
= 14 € used in the

) 031 moyy

(4) 045 mo1p

) (201)2

5 5% solution (by mass) of cane s )

a5 freeZing POt of 271 K 4n 4
- ure water 1s 273,13 :

g 5% solution (by mas

27‘[},‘_K () 27315 k

269.07 (d) 27723 K (299

mol each of the followiny -
jissolved in 1L of sluion, Wi, oS s
Jargest AT; value? e

@) HF (b) HCl

(c) HBr (d) Hi (2007,
The vapour pressure of pure benzene at 4 cerpain

ture is 0.830 bar. A non-volatile no
electrobyte solid weighing 0.5 g i added 1, .39 I'Jng.
of benzene (molar mass 7§ g'mol). The va -ouh
ressure of the solution then is .845 par \‘I-)'ha{
is the molecular mass of the solid suh.al;'ince"
@) 5B (b) 150 '
(© 170 (d) 145

2ar in water
freez; 1

! : ZINg point
K The freezing po,
$) of glucose in water g5
@
(©

12007)

For 2 dilute solution, Raoult’s law states that

(a) the relat'n‘e lowening of vapour pressure is
propomonal to the amount of solute in
solution

(b) the relative lowering of vapour pressure is
equal to the mole fraction of solute

(c) thelowenng of vapour pressure is equal to
the mole fraction of the solute

(d) the vapour pressure of the solution is equal
to the mole fraction of the solvent.

(2009)

A 0.1 molal solution of an acid is 4.5% ionized.

Calculate freezing point. (molecular weight of

the acid is 300). K, = 1.86 K mol ' kg.

(@ -0194°C {b) 2.00°C

¢y 0°C (d) - 0.269°C
{2009)

A mixture of two muscible liquids A and B 1s
distilled under equibbrium conditions at 1 atm
pressure. The mole fraction of A 1n solution and
vapour phase are 030 and 060 respectively.
Assuming ideal behaviour of the solunon and the
vapour, calculate the ratio of the vapour pressure
of pure A 1o that of pure 8.

(1) 40 (b) 3.5

(c) 2.5 (d) 155§ (2009)

22.

23.

24,

1]
th

o 26.

27,

28.

B e

99

___’-'—"'_‘-'-'-_

“h____ﬁ_h__-—_‘_\‘—//// ) p
odin 10°£2

0, is Gissolv

sration will
(v) 25 PP

When 25 g of N85
solution. its copced

2% oom 2010
@m0
e : 2 P r 29 ldﬁz
Which of the following 1% rue f0
soluuon? =)
(a) AH,. =0 (b) ifi;:o__rthese
(¢c) AG,o, =0 (d) N 13

?':'-. K_ ‘I"'hsﬂ
. SOI"-ed 1 90 Z
moleculzr

Lad

-
-
-

Lal

Boiling point of benzent 13
1.% g of non-volatile solute 1s ¢
of benzene, boiling point 1s rals
If K (benzene) = 2.53 kg mol” e
mass of non-volatile substance 1s )
(2) 58 gmol” (b) 120 g mol™
(c) 116 g mol” (d) 60 g mol

(8

I

(2013)

The value of Henry's constant £ 15
(a) greater for gases with higher solubility
(b) greater for gases with lower solubility
(c) constant for all gases

(d) notrelated to the solubility of gases. (2013)

The relationship between gsmatic pressure at
373 K when 10 g glucose (7). 10 g urez (P2)
and 10 g sucrose (P;) are dissolved In 250 mL of
water 1s

(a) P,>P,> P
(c) P3 - P; -~ P;

(b) F: >P > P
(d) P-> P P
(2013)

Two elements A and B form compounds of
formula AB, and AB.. When dissolved in 20.0 g
of benzene 1.0 g of AB, lowers . pt. b} 2.3°C
whereas 1.0 g of 4B, lowers {. pt. by 1.3°C.The
K, for benzene is 5.1. The atomic masses of A
and B are

(a) 25.42
(c) 52,48

The freezing point of a solution containing 0.2 ¢
of acetic acid in 20.0 g benzene is lowered by
0.45°C. The degree of association of acetic acid
in benzene is (Assume acetic acid dimerises 1n

(b) 42,25
2

(d) 48, 5 (2016)

benzene and K, for benzene = 5.12 K kg
mol ')

M poerves Of acetic acid = 113,78

(n) 94.5% (b) 54.9%

(c) 78.2% (d) 100% (2016)

The depression in freezing point of 0.1 M
aqueous solutions of HCI, CuSO, and K,50, are
in the rato

"t S I T .
) 1:1:1

fhy A 2

3
(d) 2:4:3 (2017}

el
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, ————lig
ASSERTION AND REASON Reason : Thcl g};:guhlyris nl:xpres:;cd in 1;,-,.- / l“u\“m“”m”
30. Assertion: 0.1 M solution of glucose has same of muh..s pet B ‘:,o VERk Qr)ft(is “ “‘n
depressionin the freezing pointas 0.1 M solution | 37. Assertion : A non volatile solute jg Mix )
of urea. a solution then clevation in boiling DUimcq Iy (a):Molcs of
Reason: K, for both has same value,  (2000) depression :P] frci?mg_pm];n .ll].uth are ) K“nq [ ol
3. Asverdsi s . , Reason : Elcvation m boiling pg;p ™ ality = 500
| ssertion : Incrcnyng pressure on pure water depression in freezing point both {e n.( dng Mol .
: p ep
| i decreases its freezing point. melting point of non-volatile soly 5. On Z  Detd)
| Reason : Densi ater ic - ) e P cight=
1 1ty of water is maximum at e & T ili - ! . jar W &
! ’l 273 K. (2003) 38. .A.sscrrmn ..Tht: s‘olublln); ofa‘ 2as in 5 “quij fﬂol‘cu sigh 100¢
| 32. Assertion : T} . o increases with muga;sc of pressure, q ill w
; | dé:ierm' d bie molecular weight of acetic acid Reason : The solubility of a gas in 3 liquig W _Masso
. ne . . . . . . . [ — , I
| y depression ezing point rtional to the pre S B Moleculk
| ' method in benzencpand watc:-nwl:: c;}Tngd I::: 1bc: MRS piesieatihe ag olaﬂty
pid iffe Q0> ' :
| i’f:::nt: . 39.  Assertion : In a pressure cooker, the “ramé; (@ * Rcl;:u\
it Son : Water is polar and benzene is non-polar. brought to boil. The cooker is then Tt‘lnqr Iy 3 i 1 _A—‘; =
' . (2005) from the stove. Now on removing the li ! “,fiueﬂ F N
I} 33. Assertion : The water pouch of instant cold pack pressure cooker, the water starts boiling agai pe VapoUr prt:S.
f for treating athletic injuries breaks when Reason : The impurities in water bring d‘m'“ A yapour Pres
Squeezed and NH,NO, dissolves thus lowering its boiling point. (20 };T P @ * ‘Inten;
the temperature. 40. Assertion : Anideal solution obeys Raouly), Joillf‘g point Uk
| Reason : Addition of non-volatile solute into Reason : In an ideal solution, solute-g W, b ired 10 s
y : : ? olue X ul
i solvent results into depression of freezing point well as solvent-solvent interactions are Si"rfs Slecules
A of solvent. (2006) to solute-solvent interactions. (’ol;:r "
' . z s R :
34. Assertion : Ifred blood cells were removed from | 41. Assertion : Acctone and aniline show negatj, () : As,
the body and placed in pure water, pressure inside deviations. , ¢ 2
the cells increases. Reason : H-bonding between acetone an vap- presst
: Reason : The concentration of salt content in the aniline i3 stronger thafx.thm between aCetopg, : yap. pressu
i cells increases. (2006) acetone and aniline-aniline. (201 P ass of sOl
! i s SRR =
4 35. Assertion : When a concentrated solution is 42, As.wrm‘?(;t‘. ;’\Z:Otfoplcm(ﬁ{]ures are formeg Only W= mass of so
' diluted by adding more water, molarity of the . i €y may have bojjj,,
solution remiainis iinchanged points either greater than both the componep 21.8-120.
| Rewsow.» Brodiet of gl ' or lesser than both the components, > 121.8
; s & Iuc c;] mo es‘of a solute and Reason : The composition of the vapour phage
1s equal to the molarity. (2008) is same as that of the liquid phase of i ) + Mo
36. Assertion : The molality of the solution does azeotropic mixture. 6. sse volum
not chz i e i bec?d :
change with change in temperature. (2017 panges with 1
Molality = W
4 7. (b): Ky
i (3K" and 1 [.F
'- species (1AL
- o i -
{ Answer Key } = value of van
1 L (@ 2 (¢ 3 @ 4 (@ S5 ) 6 (b T () 8 g (a): Ay
1 9. () 10. (@ 1. () 12, (¢) 13 (a) M. (d) 15 (b)) 16 AT, = |
17, (d] 18, (c) 19, ‘h} 20, {a) 21, {l‘n] 22, {l)] 23, {J} 24. () PI.I[““E the v
25. (b) 26, (¢) 27. (a 28. (a) 29. (a) 30. (b) 3 (c) N . Y
Bo@ M (o 3B (d 36 (b)) 3 (D) B @ W © 4. 100.52 - It
41. (a) 42. (b) - M=173
Al
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@) Moles of glucose = - Given mygq 18
Olecular mase = jer

0l i80
Molality = 500 * 1000 =0.2p,

¢) Density of water =
3 ecular WCigh( = |8. T}]crcfm-e‘ 1

W

{s

b glem® ang jy
?»00 M’ of water
Ve know th,

Mass of water that

A
Mo[an Molecular weight Viemd) 13 =55.56M

(d) : Relative lowering of vapour
Y ap_p-p
gnittet Bep P
Py yapour pressure of pure component
p? yapour pressurc of component i, solution
(3 : Intermolecular H-bondin
point of a compoungd

pressure js

g increases the

'oilinf:-' 3 45 more energy i
! yired to break the hydrogen bonding bctwee%}yrhz
molecu]es.
P°-P -
H 51 E = __m‘—-
5' (b) A PD _‘_‘_'+ _I_E
m M

_ vap. pressure of pure component
p= vap. pressure in solution
= Mass of solute, m = mol. wt. of solyte
fj = mass of solvent, M = mol. wt. of solvent
15

2208 ngi_?._HS_U =M =3555g

M7 T8
¢ (b) : Molality is not affected by temperature
because volume does not involve in molality which
changes with temperature.
) Moles of solute
Molality = Weight of solvent (kg)

7. (b): Ki[Fe(CN), ] on ionisation gives 4 species
gk and | [F(CN).]") and AINO,), also gives 4
pecies ( TAI" and INO, ), thus both will have same
valge of van't Hoff factor

g (a): As elevation in b iling point is given by
.\I]_ }\‘i "

Patting the values, we get

molality

VM

100.52 W00 = 06 -
100.52 - 100 ( L2007 1000

=2M=173 g mol’

. ro erties
9. (d): Colligative properties aré lh{c:;f;’.'clicsp i,
that depend only on the number of p: [ution &8s
atoms, molccules) present in the S° i freezing
elevation in boiling point, depression
point, osmotic pressure etc.
10. (a) : Relative lowering of vapour
given by :
P -p _
po = % Xg = mole fraction of solute

P = vapour pressure of pure solvent
P, = vapour pressure of solution

PP=B _ 1

—_ = — =X
PO 16 B
2.175/M,,

|
1 My _ 69.45
16 ~ 3908 2.175 Sy

—

8 " M,
11. (d) : Sodium chloride : NaCl
Copper chloride . Cu,Cly
Magnesium sulphate : MgSO,
Chromium sulphate : Cry(SOy)s

Maximum number of particles (i.e. ions) will be
obtained when Cr,(S0O,), is dissolved in water hence,
0.1 M solution of chromium sulphate will show
maximum elevation in boiling point.

12. (c) : 20% FeCly solution means 100 g of solution
contains 20 g FeCl,.

00 ¢

1
= Volume of 100 g solution = I1g/mL™ 90.91 mL

2
moles of 20 g FeCl; = ﬁ(}', = (.1234 mole

= Molar concentration of solution
_0.1234
90.91
13, (a) : Molecular weight of NH,OH = 35
Now, 35 g of NH,OH is needed to prepare 1 M
solution in 1 litre

* 1000 = 1.357 M

= 35 ¢ NH,OH in | L solution = 1 molar solution
=» 2.5+35 g NH,OH mn 1 L solution = 2.5 molar
solution

2.5x35 .. _ _
=~ o B NH,OH in 100 mL solution = 2.5 molar
solution

K75 ¢ NH,OH was dissolved

NH, + HLO —» NH,OH
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F‘ \‘-» v N
T3 R NH,OH, NH: neaded = 224 1 ot S 1D

= {75 & NHLOH, NH; nondyy - 12-1 “§751
=30
4. 36 L

) : Boiling

) 4
ol PO OLA pure solvent inereases |
Y Inerease i num

_ ber of solyble
tL S0 by addinon of tluene, b
benzene incrcases.

particles present in
otling point of pure

1. (M :x=CrY |

e AR ‘_
RT~0.082\37g =031 mol L

6. (0): K for it AT, NI \m

10008
(Where 1" = Wi of o ater, w

|
= Wt of cane sugar,
™M = molecular wt. of cane sugar) o
BRAEN (VN TR |
000s |

o glucose, \

- Klr' X 1000\ “'S

Now, for 3¢

AT. T e . =  alicos
! WM, (Where w, = wt. of glucose.
Mj; = molecular wt. of glucose)
_14.7x1000x 5
100x180

|
. _ |
<+ rreezing point of glucose solution = 273.15—4.08 |
=269.07 K

17. (d): Bond dissociation energy increases in the
order : HI < HBr < HCI < HF ‘
HF is most stable halogen acid and HI is the least.
Higher the bond dissociation energy, lower is the |
degree of ionisation.

[
As we know AT, = iKyn. i
Hence AT, value is largest for HI. All colligative |
properties depend upon number of particles.

18.

(¢): P = 0.850 bar, P, = (.845 bar
My="
weight of solvent (benzene) = 39.0 ¢

w=105 2,

and molecular weight of benzene = 78 g
Y _p

As we know, £ =4 _ xg=2
P Ty

We 0.5

0850-0845 M, m

080w, 19

M 78

1
On solving, we get

mass of AB, will be (a + 2b)g mol "and AB, wilix
(a+ 4b) g mol .

PRI i

i MyxW,

|
|
|
|
|

|

A
N
m;a}l'!ﬂls-p_{‘é@j; E"ﬁm '
— el
Ny, ané
s of solid struetuee (g < Y L
mnl..\"ule;l Mass ¢ 1 0, ¥
\ - )
E'; Lﬂ ofactd s 4.5% 1onized thy, X fo\"w:‘
-\T.' - molality ¥ K=0.l ‘N e 0186 [}r"\':
;TI AT+ 0.186(1 + 0.045) . 014 L
..lw () : n solution, ¥ = 030 vy < % ¥ ot ABs
=k ey’ =0.60:35=040 ing
1n yapour ph.l'.\‘l-l-. -1: - R;musl e I:O on sol\ &
Using Dalton s LW+ S W a
P Pl 5 @
1'" 0= P pa +Py 0.30 ;:i & L‘)}‘U‘h';; /) (€
) 0.7 ] -
| My oo g 1=
| xp=040= = T 030 ﬁ?‘ﬁ‘;\ Alf
¢ 060 030 p% 8
...."_ = hi‘i_[‘] = '0 ?U p.:l 0.45 =
xp U . B 2
)@ _ Ub{] s 010 - % = 35 ‘\ {“
e 040x030 = 5C
. ) When a. sol‘ufe 18 ptl‘l.!SEI‘Il in ven i pefre ass
amount (trace quantities), the co“‘tﬁﬂlrah g, After &
expressed in ppm- oy |
Molect
mass of component{ }
ppm of A= total mass of solution \ i
l
-
: Ofl%':’ x10° =25 ppm \ .
l J
23. (a) : For an ideal solution, 88, <y
Armi.\ = 0. an:\
24, (8):T°=35323K W;=138, |
r " |
=505 T,= 311K ol
K,= 2.53 kg mo 11 s,
AT, =T,-Ty = 354.11 - 353.23 = 0 45 l
. _ for |
v WexKex1000_18x258x1000 | 'Tfms‘
B~ AT, xW, 088x90
, =57.5 = 58 g mol! 30.
25 ()= Ky | pﬂ;z:
Higher the value of K, at a given pressure, lower ¢ guw
" the solubility of the gas in the liquid 2
W . , Al
1 26. (¢): P=——RT; sincew, Fand T are g wil
MV : 3.
thus P e (1/M) 32
| 27, (a) 3 Let the masses of 4 and Bbe qand | 1+ proj
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3.1x1x1000

T —
= e

_,.(_f.-:":‘ - ({@a+2b)x20 =(1)
_ 3.1x1x1000
13- T a=4b)x20 (i)

wing (D and (11). we get

2339 and b= 42.64

L . =
Gneniw,=02¢g 4y =9 .
o @ 2T EME02AT =045+
1000x Ky x w5
I ’#‘____,._'___
s T Wy x M
1000x5.12x0.2
2 0_-‘!—" 0% A
W osemedt 113.78 (acenc acid)
:CH_:COOH = (CH.COOH.
sacavon | i 0 -
s SN !
."'-; 3_‘5"\_:‘!_::: [ - ,1:
N ‘-m_.hiere‘als.da& e of association)
!.E."::"";‘T'Lr weight of acetic acid = 6()
Normal molecular mass
" QObserved molecular mass
."I pormal) a
—=l-u-—
M ohserved) 2
60 l-a (
— =1 Us— L u=0945 or 94.5%
% 11378 2 i

e AT (as concentration is same for all
_ } solutions)
o HCL = 2, i for CuSO, =2 i for K.SO,=3

i
s, ratio of depression in freezing point

3=001%1.5
3. (b):Depressionin freczing pointis a colligative
aroperty which depends on the number of particles
Pl e .
aresent in the solution. As both 0.1 M solution of

LA

sucose and 0.1 M solution of urea contain same

sumber of moles (number of particles) therefore, both
¢ill have same depression in freezing point

31. () : Demsity of water is maxrnum at 4°C ie, 277K

3. (a): Depression in freezing point 1s a colligative

property which depends upon the number of particles

—

103

B

: tin €
- 1os are differen
The number of pamCle acetic acid undergocs

benzene and water becauSe =% ) per. That
association in benzene and d'ssocl?“m:;i determin

is why molecular weight of acetic a cthod 18 also
by depression in freczing point w

different.
ncels defined 35

33. (a): Freczing point of a substd e of it
the temperature at which the vapour pres " of the
liquid is equal to the vapour pr_t:.ssuffa o
corresponding solid. Since the addition O e of
volatile solute always lowers the vapour prf:.SS o
solvent, therefore it will be in equilibrium with S(Lcr
phase at a lower pressure and hence at lov

temperature.

34, (c) : If the red blood cells arc placed in p
ls increases as the water

ure

water, pressure inside the ce
is drawn in and the cell swells.

35. (d) : Molarity equation is written as
M,V = M-V thus if the J5 changes M, also changes.

36. (b) : Molality does not depend upon volume
thus it does not depend on temperaturc.

37. (d) : Elevation in boiling point (A7}) = K,*xm
Depression in freezing point (AT) = K, = m
Elevation in boiling point and depression in freezing
point are colligative properties i.e., they depend only
on the number of particles of the solute. Value of K,
and K, are different, so AT, and AT, are also different.
38. (a): This is according to Henry's law which
states that the solubility of a gas in given volume of
a liquid at a particular temperature 15 directly
proportional to the pressure of gas above the
liquid. m = p. m = Kp where K = Henry’s constant.
39. (c): In pressure cooker, water boils above
100°C. When the lid of cooker is opened. pressure 1s
lowered so that boiling point decreases and water boils
again.

40. (a) 1. (a)

42, (b): Non-ideal solutions with positive deviation
1.¢.. having more vapour pressure than expected, boil
at lower temperature while those with negative
deviation boil at higher temperature than those of the

components

-

*

L
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Electrochemistry

Which of the following is not true about e.m.f.
of a cell?

(a) Work calculated from 1t is not the
maximum work obtainable from the cell.
It 1s maximum voltage obtainable from the
cell.

It is the potential difference between two
electrodes when no current is flowing n
circuit.

It is responsible for the flow of steady
current in the cell. (1994)

In which cell the free energy of a chemical

reaction is directly converted into electricity?

(a) Concentration cell (b) Fuel cell

(c) Lead storage battery(d) Lechlanche cell
(1994)

(b)

(c)

(d)

By the electrolysis of aqueous solution of
CuSO., the products obtained at both the
electrodes are

(a) O, at anode and H, at cathode

(b) H, at anode and Cu at cathode

(¢) O, at anode and Cu at cathode

(d) H,S.0, at anode and O, at cathode. (1995)

How many grams of silver will be displaced from
a solution of AgNO, by 4 g of magnesium?
(a) 18¢g (b) 4¢

{c) 36g (dy 16 ¢ (1995)

How many electrons flow when a current of
i.sm;wm 15 [l_:\w.l l:’;!nuj.*h a conductor for 200

seconds”!

(a) 625 = ¥ {}lj 6028 - I“.i
{c) 6.25 = |(F (dy 6025 = 10
(1997)

A current of 995 amperes flowing for 10
minutes, deposits 3 g of a metal. Equivalent
werght of the metal 18
ta) 125

21.5

(by IK.5

i) (d) 48§

(1997)

10.

i

Which of the following has been um'..v_T i
accepted as a reference electrode ,
temperatures and has been assigned a d1u
zero volt?

(a) Platinum clectrode

(b) Copper electrode

(c) Graphite electrode

(d) Standard hydrogen clectrode

A centain current hberated 0.504 g of hy ydroge,
in 2 hours. How many grams ofc0ppcr can L

liberated by the same current flowing for -

same time 1n copper sulphate solution?
(a) 318¢ (b) 16.0 ¢
(c) 12.7¢

(195

/

(d) 63.5¢ 19y,

The specific conductance of a NV10 KCl ar 25+ r

1s 0.0112 ohm™' em™'. The resistance of el

containing solution at the same temperature .,

found to be 55 ohm. The cell constant wj| .

6.16 cm™’
0.0616 cm™!

(a)
(c)

(b) 0.616 cm’!
(d) 616 cm'

f'.! 995 J‘ﬂr}.

Which of the following statement 1S true for .,

electrochemical cell?

(a) H, 1s anode and Cu 1s cathode.
(b) H, 1s cathode and Cu 1s anode.
(¢) Reduction occurs at Hy electrode

(d) Oxadation oceurs at Cu electrode. (/94

What 1s the amount of chlonne evolved, wh.

2 A of current 1s passed for 30 minutes 1
agueous soluttion of NaCl!
(a) Y8lg (b) 1.32¢

() -‘_Shg (d) I_‘h}‘

fl9yy

Ihe specific conductivity of N 10 KCT solut

at 20°C 15 00212 ohm

of cell contaming

cm
this solution at 20°¢(
Ihe cell constamt 1s

2173 em !
4616 cm

ohim
{u)
(c)

(b) L.166 cm

(d)y 3324 ¢m
i

and the resisty L

(199

Tim
&

(2)
(c)

‘3‘ \\‘t‘
(al
(b

(c)

(d
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versa)y,
al)

a \'aIL{e of

(199x,
1_\drl|2tn
T can be

! for 1
l" e

(1995,

at 25
ol ¢
ure ws

will be
i

"
<y,

!ll{ an

‘fl‘;r,_',!

W hL'.':

n an

Memﬂ’f e
g

oon to be electroplated with pold shoulq be | 20

o Juring .

(b) anode
(d) none of these.
(1995, 2001)

(3 A cathode
cleﬂfﬂl)’w

HoW ¥
lectrolysis by a current of 1 A in 60

nds?
3'?4 % lo:ll
748 x 107

sec0
(3
()

(b) 6.0 % 10»
(d) 6.0x 10" (2001)

o number of mole of clectrons required to

s oosit | g equivalentaluminium (atomic wy_ - 22

,7) from solution of aluminium chloride will

4
:‘3} 3 (b) 1
9 4 (d) 2
which of the following reactions is used to make |

(1995, 2001)

15' 3 ﬁJel CC”.-J |
IJ 23.
|

@ Cdn~ 2INI(OH)y .,
=+ Gl EN“O”}JM + H,0,, |
) Pbw * P00y + 2H:S04,,,
— 2PbS0O,,,, + 2H,0,, |
() 2H,,, * Oyg — 2H0,, |
@ 2Fen* Oup * Mg = 2Fe, +2,0,, |
2003)

. Time required to deposit one millimole of | 24,

; dummmmmcl.:!h} ‘h‘-'f‘d“éi-'t‘"l"l 65 amperes |
hrough aqueous solution of aluminium jon is
0 s (hy 105

4 30,000 s (d) 10.000 s
lL} -
(2003

(s

18 which of the following statements s true for

the electrochemical Danell cell?

(3) Electrons flow from copper clectrode to

Zing clectrode

b Current flows from zing u.‘]'-.\trlnh'qu:mu.':
L':-.'L!hl\j..

(c) Caunons move towards copper clectrode

hj| (alhons move towards zinc clectrode
(Jid)

#. The chermcal reaction

MgCl,., + Mo, 2HCL, o 2Ag,
taking place in a galvamic cell 1s represe
the notation

@ M,H,. 1bar| IMKC | Ag(], | Ag

nted by

B MM, Thar] IMBCL, [T MAg | AR

() M IH Y har) M HCT | AgC | Ag

@) PN T har] IMHBOT | A At
IAY)

many electrons are delivered at the cathode 21

105

- o p—y mol
The charge required for the reductio”
of MnOy to MnO; i F
(b) 3 6
(a) 1T (d) 6F e
() 5F us solution

an aquc
The products formed when 40 q

of NaBir is clectrolysed in 4
clectrodes arc

(a) Na and Br

(c) H,, Br,and Na

(b) Naand O
0
on @ Ham )

. of
i rface O
The time period to coat & 'mc.l.ll su C silver
80 cm® with 5 » 10 ' em thick layer © i
(density 1.05 g cm ') with the passage 0

_— jon 15
current through a silver mtratc solution

" 5w (b) 125 sec
(a) 115 sec (d) 145 sec. (2008)

(¢c) 135 sec
to be

ing concentration cell,

For the follow
atm |HCI|Pt(Hp)P, atm.

spontancous Pt(H;)P)
which of the following is correct?
(@) P =n
(b) P <P
(c) P> P

(d) cannot be predicted (2008)

To observe the effect of concentration on the
conductivity electrolytes of different naturc
were taken in two vessels A4 and 8.4 contains
weak electrolyte NH,OH and B contains strong
electrolyte NaCl. In both containers,
concentration ol respective electrolyte was
increased and the observation 1s
(a) in A conductivity increases, in B
conductivity decreases

(b) in A conductivity decreases, while in B
conductivity mcreases

i both A and B conductvity increase

i both A and & conductnvity decrease
{ 200N

)
(d)

e standard oxidatuon potential 27 for the

halt cell reaction are

n - /4n v Qe £° =+ 070V
Fe - Fe™ + 2¢ E=4 041V
FAF of the cell reaction 1s
In ¢+ fe p £Ln*" + Fe
() OISy by + O35V
(c)y 0ITN )y LIT7TN
(205
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26, HydroNuoric neid 5 noweak acid A28 C the
molie conduetivity of Q002 NETH g 1700 8 :
emt mol I A% 082 0 et mol
Equilibrivm constant at the given concentration
|
(w 67~10"M (h 32 10"M
(©) 6.7x10'M (W 12210\
(00v)
27, A factory produces 40 kg ofealetum m two howurs
! by clectrolysis, Tow much aluminium can be
produced by sume eurrent in 2 hours i current
efficiency is 5047
(@) 22 kg (b) I8 kp
(¢) 9kp () 27 kg 2010)
| T B
&5, Electrolyte | KCEKNOGHCT | NaOAe|[NaCl
Gentmot 1) |90 14504262 910 {1205
| Caleulate Ajjgae (in s em? mol ') using
appropriate molar conductances of (he
clectrolytes listed above at infinite dilution in

H,0 at 25 °C,
(@) 517.2
(€) 390.7

(b) 552.7
(d) 217.5
(2010, 2017)

o

29. The standard half-cell reduction potential for
Ag’lAg is 0.7991 V at 25°C. Given the
experimental value K, = 1.56 x 10 " for AgCl,
calculate the standard half-cell reduction
potential for the Ag|AgCl electrode.

(a) 0.2192V (b) -0.2192V
(¢) -1L2192V (d) 1.2192 VvV
(2010)

30. For the electrochemical cell, X' | || M' | M,
ES(M M) =044 Vand 22X X )= 033 V.
From this data one can deduce that
(@) M+ X = M + X is the spontancous

reaction

(b) A+ X" A+ Xis the spontancous reaction

| (€) Eg=077V
(d) Eq=-077V (2010) |
31. For Zn*' | Zn, £* 0.76 V then EMF of the |
cell

Zn | Zn* (1 M) | 2H (1 M)! H. (1 atm) will be
(a) -0.76V (b) 0.76 V
(c) 038V (d) - 038V

(2012)

TSR AlMS Chaptorwlso Solutlons Gy, I
!
v

32 Hectrode potentinl of hydiopen eleg {1y,
IR mV, then [11'] 15 Iy
() 02M (h) I'M
(¢) 2M (d) 5M zn
1

Which cell will mensure standard "I““n;
' |
potentinl of copper electiode? ’

1

1 tadt
(W) I’Il\l| “-"U'. (TR | I tanf . 1 M) ” Cu gy,
4

“ I]r
“]} Ijli\l [ Il”_lr, | b} | I (g, | M) ” ('”“ :

if.‘r} }"1

| Cy

] ' ; ?.I .
(¢) m{ill “,'hf. | |11IH| I g, 1 M) ” Cu

) | 'l
() Py g | 0l
4)

| ( u,
)

34, Whatis the amount of chlorine liberated Why,
2 A of current is passed for 60 minutes iy,
aqueous solution of NaC'l?

(0) 2.507 g (b) 1.364 ¢

(¢) 2.048 (d) 3469 g (2045

i

35, How many Faradays of electricity are requirg
for the given reaction to oceur?
Mn0O, —> Mn*'

(b) 3F

(d) 7F

(a) SF

(¢) IF (2016)

A conductivity cell has a cell constang o
0.5 em ! This cell when filled with 0.01 M Ny()
solution has a resistance of 384 ohms at 25«
Caleulate the equivalent conductance of (he
given solution,

(a) 130.2Q " em? (g eq)!
(b) 137.4Q " cm? (g cq)!
(¢) 1546 Q" em? (g eq)!

(d) 169.2Q " em? (g cq) ! (2016

ASSERTION AND REASON

37. Assertion: In clectrolysis, the quantity of
electricity needed for depositing 1 mole of silver
is different from that required for 1 mole of
copper.
Reason: Theatomic weights of silver and copper
are diflerent, (1996, 2016
Assertion: Sodium ions are discharged m
preference to hydrogen ions at mercury
electrode,
Reason: The nature of cathode can aflect the

order of discharge of cations, (1996)

'

- —

1. (a)
9, (b)
17. (b)
25, (b)
33, (¢)
41. (a)

— e
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455;31‘”0": ldt‘lltiﬂculign of . -——-—-—_______/

Cathode and
Mometer,
reduction pote
'-Cdlll:ing Power
Assertion: Zi:}c disp] 3
sulphate solution,
geason: The ESgg ¢ of Zn s
of Cu is +0.34 volts,

‘is done by the use of g e, anode
Reasont: Higher the valyg of

grcﬂle would be s ntial,

. (1999,
4Ces copper from copper

76 VOIIS and lhﬁl
. (1999, 2010, 20,5,
Assertion: Equivaleny conductance of

clectrolytes  decreaseg with of all

¢ increas;
guccnlrallon. casing

¢
Reason: Lessernumber of jong o

i \ Cavailable
gram equivalent at higher conce per

tration,

(1999)
Assertion ¢ Galvanised iron (oeg not rust
Reason : Zinc has a more negative elect

. : clectrode
potential than iron. ode

(2003)
Assertion : For the Danjel] ¢¢

. 5 11, anzn2+ ”
Cu*|Cu with E% = 1.1 V, the application of

opposite potential greater than |1 v results into
flow of electrons from cathode 1 anode

. (8 2. (by M\ ) 4 ()
9. (h)y 10, (a) 1. (b 12. (b)
17. (b 15. () 19. (b)) 20, (b)
. (b) 26 (a) 2. (¢) 28 (¢)
3. (¢) M. (¢) IS (a) 36 (a)
i (0 42, () 43 (b

(i)

44,

45.

46.

47,

5

13.
21
29,
35
45,

« Answer Key |

(u)

at anode and Cu IS

Reason : 7n is d‘-‘PDSiwd (2006)

dissolved at cathode.

g spontancous if

Assertion : A reaction !

Ee = tve.

P avs —Ve.
Reason : For E.g = V&, AG is alway

(2011)

55 rolytes
Assertion : Conductivity of all electroty
decreases on dilution. .
Reason : On dilution number of 101
volume decreascs.

15 per unit
014)

7 - sk 3 air is
Assertion : Pure iron when heated in dry
covered with a layer of rust.

Reason : Rust has the composition Fe;0;-

(2015)

Assertion : 1f standard reduction potential for
the reaction Ag® + e- — Ag is 0.80 volt, then
for the reaction 2Ag* + 2¢” - 2Ag, it will be
1.60 volt. _

Reason : If concentration of Ag” ions Is
doubled, the standard electrode potential is also

doubled. (2017)

(a) 6. (d)y 7. (d) 8. (b)

(1) 4. () 15.. {a) 16. (c)

(¢) 22, (b 23 (¢) 24 (d)

(a)  30. (b) 3. (b) 32 (¢)

(b)y 38 (a) 39 (d)  40. (a)
406, (d) 47.

(d)
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I.. (a) . E
*EME.is '
Cween tyq ef 'S defined a the potential difference

e S W ‘ .
Circuit. Iy jg the clm_deb When current is flowing in
: f : ‘
cell. AXImum work obtainable from the

2.

We know thay M&%hce‘i (31)
Weight of magnesium

£5 E'CIui\'al':nt weight of silyer MO108
qul\'alerlt “'Eigh[ Ofmagnesiul_;l_ 0 T:T;—
108 « 4 -
or M= et o 36
12 g
S.

1000
Charge citriad by 1 coulombs

electron = 1.6%10!%C

= No. of electrons in 1000 C = 1000
. 1.6x107"
=6.25 x 10*!
6. (d) : Charge = Curren; » time
=9.95 10 x 60 = 5970 C
3970 C deposits 3 g of metal,
=i s 3
= 96500 C will deposit = 5970 * 96500 g metal
=48.49 g metal
Therefore, equivalent weight 1s 4549
7. (d): Hydrogen electrode is the pnimary standard
electrode. The hydrogen electrode can act as cathode
or anode with respect 10 other electrode.
Hy - 2H + 2¢ (Anode)
2H™ + 2¢" — H, (cathode)
Mass of Hydrog
8. (b): Iroges

\1.1‘1\ ot \Ilpp:[

Equivalent mass of hydrogen
Equivalent mass of copper
0504 |
Mass ot copper 634 P

Mass of copper deposited
(b) : We know that

Specihic conductance

1660 g
9,
Cell constam * Conductance
Cell constant < Resnance » 1p conductance
55+ 00112 = 0.616 cm*’

EXPLANATIONS

]
|
]

' Specific conductance = Cell constant x Con

(]

15. (a): AP+ 3¢ - Al

; 6
| Now, 96500 C of charge deposits 355 0g ¢

cathode as reduction takes place on cathog,

| Now, 96500 C charge is carried by 6.023 12

AlIMS Chapterwise Solutign o
En.' )
3

~

gy

10. (a)
1. (h):As0= H_
— Total charge carried =2 % 30 x 6 - .

_ 3600 C of charge will deposit cmoﬁnt
- plex3600=132¢

12. (b) : We know that,
dug

. ; 1
= Cell constant = Resistance * specific ¢y, a "fﬂq
= 00212 % 55 = 116,

13. (a) : Standard electrode potentiy| for o1
1.50 volt. Therefore, gold gets easily reqyq,, d Gy

electroplate gold on the spoon, spoon shoulgq Ol

14. (a) : Charge = Current * Time
Charge, @ =1 A x 60 sec = 60 coulompy

el
6.023x10% “Clron,

T 96500 )
=3.74 x 10™ electrons

= 60 C charge X 60 electrop

Therefore, 3 moles of electrons are required tg ¢,
| g equivalent of aluminium.

16. (c) : Fuel cells are galvanic cells i Whigy
chemical energy of fuel is directly converted intg
electrical energy.

e.g.. Hydrogen - oxygen fuel cell,
17. (b): Al'" + 3¢ = Al

For deposition of 1g equivalent, charge required
= 06500
For deposition of 1 millimole, charge require
= 06,500 C

Pogy

Q965
| 965

18, (c): In Damell cell, duning the passage of ¢leary,

AsQ=1lt = 1= 10s

current through external cireuit, electrons flow i,
the zinc electrode o the copper electrode At the /i,
electrode, the zine metal s oxidised to Zn" " whi
goes into the solution The electrons released a1 o
clectrode travel through the extemal circunt o e

copper clectrode where they are used in the reducti

of Cu™" jons 10 metallic copper which 15 deposite

chemisty

e clcclrodc.
o~ 1) : 2AeC
19 ll reactior
T ot oy !
Pz |
BN . . MO

2. () : Pl
For spoﬂlﬁl'lﬁ[
P> P;.

E.n =

MSO' if P', "
and reductio
W @:5
jons comp
concentratic
conductance
The one wh
called weak
electrolyte |
decreascs i
conductany

25, (b): !
26, (1) :

A,
a= A -..-'|

mUNT

(11
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~3p
"}'J

H“HH”

3’[:“.'(:c

olg is
0 m
n‘]ad&

T2
rﬁns

Y5t

]f(,h
inh_r

U]

Merﬂf&ﬂ?
57- /',—_\ —
£ ’ electrode.

@ :2A8Cl o + Hy () = 210y
{9 ol reaction will be
e¢
1 Pt gy 1 AT H' M| AgC
| bar [1 M {ﬂwlMlAg

Pls llH"{J,J‘ HC hag 11 M Ag' "

e o) MnO;™ + 2H,0 + 3,-

9 e required for the reductiop, of

(0 pin0: = 3 '

{ag) 3 2f\gm

f.-:q_;|Agm
= Mn0, + 40K

I'mol of MnO,-

| (c):NaBr = Na"+ Br
: 'calh‘)de 2H + 2¢” — H,
'“ gode : 2B = Bry + 2
nsolungn Na' + QH- - NaOH
. discharge potential of H* jops is lower (h

\Ia jons and discharge potential of By
crlhan thatof OH" ions, H, j

dBl'* is liberated at anode,
2 () : Weight of Ag required = p d
=80 x5 107 % 1.05=04

0 =y o

an that
IOHS 15
1$ liberated at cathode

__Eir
"= 96500
108 %31
042 = 96500 = =125 sec

5 ©F Pu(H,) Py atm | Pt(H,) P, atm
For spontaneous reaction, £, should be positive, so
p> P

0059 A

By = =13 g};{

Also, if Py > P;. oxidation occurs at L.H.S. electrode
and reduction occurs at R.H.S. electrode.

24, (d) : Solution which contains large number of
jons compared to another solution of same
concentration at the same temperature has more
conductance and 15 said to be stronger electrolyte,

The one which has relatively small number of 1ons 18 |

aalled weak electrolyvte. If concentration of respective |

electrolyte 1s increased, the equivalent conductance
decreases in cach case, but rapid decrease in equivalent

conductance 1s seen in weak clectrolyte

18 (b): £ =076 041 =035V
2%. (a):
. \ 176.2 €2 ' em® mol 0435
AS 4052 0 em® mol
[H)F) Ca’  (0.002 MX0.435)°
{HF) - a 1 -0 435

109
—
=6.70x 104 M
2. Weu Wy i?sfi_r\_lﬂwmzlfikg

©: F, "5, "%

b -9 k
As current efficiency is 50% $0; 5

Wa =

28. (¢) : Afioac = Asons + At~ AMCI
=01.0 +426.2 - 126.5S cm” 2 mol”!
=390.7 S cm? mol™

29. (a) : For the desired reaction,

(HF
The needed A,G° can be obtained by adding the values
of A,G° for the reactions,
Ag' +le” —» Ag; A,G°=-nFE®
AgCl— Ag' +Cl'; A,G°=-RTIn K,
A,G° = ~(1 mol)(9.648x10* J mol™ V')(0.7991 V)
~(8.314 JK"'mol™')(298 K)In(1.56x107")

AgCl+ le - Ag+ClT, E°

=-77.10kJ +55.95 k] =-21.15kJ
+ ~C2LD)_ 501007
(1X96.485)
30. (b): M +X — M+ Xis spontaneous because ‘

for the cell represented by X~| X || M'|M, the value
of E° is positive i.c., (0.44 - 0.33) V=011 V.

31, (b) : Ecelt = Eright — Eleft
Eooq =0-(-0.76)=0.76

32. (¢): Given:E, , =18x107 v, [HY]=?

H"/H,
Applying Nemst equation,
) 0.0591 1
By = Fwrm, ™ o8 (1

18 %107V =10+ 0.0591 log [H"]
18 > 10* V = 0.0591 log [H']
log [H'] = 0.3046
[H'] = antilog (0.3046) = 202 =2.0 M
33, (c¢): Tocalculate the standard electrode potential
of the given cell it is coupled with the standard

- hydrogen electrode m which pressure ofhydrogen gas

is one bar and the concentration of H' 1ons 1n the
solution 1s one molar and also the concentrations of
the oxidised and the reduced forms of the species in

the right hand half-cell are unity.

34, (¢): According to Faraday's law,
35.5 R 3600 5 ga8
/l B e KA — ._,h‘ ll 4
T 96,500 | 5
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" " o
35, (n): Mn()d‘ —y M 2# \

The feaction cap e Wrilten as ;

Mno, + 5 - Mn?'
. moles of clectrong or
fequired for (e given reaction

llencc. 3
SF of electricity are

36. (). Equivalent conductance, A

@ l\_rnmua[ily

Where, k (Specific conductance) = C x !

a

il 1
R 38-'1)({]'5":1-3021(10'30hm"{:n'|‘l

R o~
A= 2292107100
0.01

= 130.2 ohpy!

37. () : Ag'+
For e
while

cm? (g cq)"

= Ag, Cu' + 26 5 Cy
Position of Ag, | mole of clectro
for Cu, 2 moles of electrong 4
quantity of electricity needed for de
of silver ig different from | mole of copper.
38. (a): Hydrogen ions are
o sodium normally but
lons are discharged fi
amalgam (Ng Hg).

39. (): Identification of cathode and anode is done

by using ammeter Higher the value of reduction
potential, g

ns is required
re required. So
positing 1 mole

discharged in preference

atmercury electrode, sodium
rst due to the formation of

reater would be its oxidising power,

40. (a): Zn + (.'u:',,w, - an',.,w + Cu
!;.',' e F03M4V, ff"‘h Vo =

In

076V |

apterwise So.\‘un’ons O
— __hErr”i
!
hat zinc will re
The above values showt leage €

and copper will be reduced. )

|

41. (a) : Equivalent conductance s dcﬁ"cd
1. . . .
onducting power of all the ions Produceg , 1,
c .' 0,
;ram equivalent of the electrolyte in g given .
%hcrcforc, at higher concentratiop dt‘rL
icsociation of electrolyte is lesg |y Ity
dissocia . - 5
dissociation can be increased by dilutigy, "
1

p |
liuh

My

5 N

42. (a) : Zinc metal w.hich hfis a mm

electrode potential than iron will pProvide Cy
in prefercnce to the !ron, and thercﬁ‘m_: COrrog, n;r.,
Only when all the zinc has been oxidiseq Iron o,

SL:J-[_
to rust.

43. (b) : If the opposing pﬁlenlifll become; “i::h[[,
larger than that of the cell potcnt}al, the difecn,:n y
current flow is reversed, and so l_s the ce| Meagy, ‘I
Now, zinc ions are converted to m_nc at one Elc‘cmm
and Cu is converted into copper ion ang . .
cell reaction becomes

Zn™ +Cu—Zn+ Cy™

“gar;,
3

¥ tra li

44. (a) : For a redox reaction to be Spontay
the EMF of the cell must be positive,

As, -AG = nFE
Therefore, for E. = tve, AG is always nega,
45. (a)
46. (d) : Dry air has no action on pure iron R
has the composition Fe;05-xH,0.

€0 s

47. (d) : Standard reduction potential of ap electrog,
has a fixed value.

-
L4

—v

a
v
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b,

- —

The rate, at Wh:ch a4 subs
dcp‘fnd" upon 1ls
() equivalent mass
aclive miss

ance reacyy,

(h) molecular e,
(d) aromic masyy,

(c)
(1996,

The extra amount of ¢nerpy

m(ﬂcculcs of the reactants hyye 10

(hat their energy become equ

111rc5h“|d energy, is called

(a) kinetic energy

(b) potential energy

(c) chemical energy

(d) activation energy.

hich the
ﬂh\()”]_ 50

al 1o the

(1997)
A first urdcr reaction, which is 30%, complete
in 30 minutes has a half-life period of

(4) 1022 min (b) 58.2 min

(c) 24.2 min (d) 1202 min
(1998, 2016,

The rate constant of a reaction 1s 0.69 « 10 2 min !
and the mitial concentration 1s 0.2 mol L !,
The halt-life period s
(a) 8OO sec (h) 600 sec
(c) 400 sec (d) 6024 sec

(1908}
The rate constant of a first arder reaction is

3« 10 per sec. I the imnal concentration is
010 M, the imtial rate of reacton s

a) 3= 10°Ms by 3 10°My!
(© 3«10"*Ms'! (d) 3-10"Ms
(199Y)

Ihe salient feature of the theory of absolute

reaction rates 1s the

(g) formation of activated complex

(b1 collision of the reactant molecules

(¢) matching potential energy of the reactant
molecules

(d) decrease ol entropy ol the reactant

molecules (2000)

9.

10,

For the reaction
TG __Hmh-,-h‘d_’ 2“(11

the order of reaction 15
(1) 0O (h) 2

(c) | (d) 3 (2002)

e a4
The potential encrgy diagram for .
reaction B — P is given in the figurc. all
of the reaction corresponds 10 the encrgy

—ge (fAfISHIGN S1EE
-
E.
£
E u
= h
£ p 7
£ J,

— }‘r

r-_".r.l|--r.~-rf-.r-Jaf._-'f
(h) b
(dy a+ b

(1) «
(c) ¢ (2003)

The rate constant k, for the reaction

N,Oq ) = 2NO; p, + 112 Oy
is 2.3 #1075 '. Which equation given below
describes the change of [N,0O4] with ume?
[N,O.], and [N.O,]
concentration of N,O, initially and at ume
(a) [N,O), = [N,O, + At
(b) [N.OJ, = [N.Oy) ¢
(¢) logIN,O] = log[N;O.], + ki

L‘lrrl't.’s;‘-unl.l Lo

[N.O],

dy |
(dd) “|.\'.U.]

kt (2HI4)
An endothermic reaction with high activation
enerpy for the forward reaction 1s given by

the diagram
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TG IS Chaptansiso Soluton ¢,
"y, aletl fin
T 1 o
el el
e 8 .
(b) g | . W " () (v
— I |
Reaction coordipyge
Wi 1 [
& \ 13, For the reaction, N0y = 4ANO, 0,
§ / N I rote af reaction i o
© |, o FhNog) ) .*"m“
N A0 de' )
; Rt‘tlt‘ll‘u\n L‘imnmﬁﬁc
; , il
i EJ ['. ! " [h ‘I
1 E ‘1 ul . (C}
| E g p ”””(U
| @ g (2005) | M. For the renction, 2NO; 1T, o 5
, o following mechanism has been Provig, I":
h---_._,_.______.__-_-_ '\
Reaction coordimng Sy
% | vordinate NO, | F Slow NOF I F )
. For rcucm.m ad = xP, when [4] = 2.2 mM, the ) C s NOF (
fate was found to be 2.4 mM s ! On reducing NO, + F ==+ NO;
concentration of A 1o half, the rate changes Thus, rate¢ expression ol the aboye g,
. il
10‘0‘6 MM s ' The order of reaction with can be written as ! i Fol
i bl @ rkINOIEL ©) r kN i
a) 1.5 e q
i (b) 20 (©) r=k[NOy (d) r= k(R (@)
25 (d) 30 (20 ©
(2005, 2015) s of | -
i olysis of sucrose is a : :
12. Foi the chemi o 15, Acid hydrolysis of s . 9, Fo
- ‘(":h'*m’m equilibrium, (0) pseudo first order reaction | o
AH© 8Ly = (_‘“Om + €O, (b) zero order reaction be
» can be determined from which one of the () second order reaction
folluwmg plots? (d) unimolecular reaction, (200, I
Cf 16. In a homogenous reaction A = B+ ¢ 4 D (e ::
E initial pressure was £y and after time 7 Wiy
(@) kY P. Expression for rate constant & in teppyg of (t
T Py, P and ¢ will be
) 2P
5 (0) &= 2303 log 2o (¢
| i Ve P - p
i g 7 t - (
- ¥ 2303, 2P,
(b) = (b) k= ( log = 20. |
| i - ! f=r /
& 1
2303, 3P, -P !
: , 6} bwes y -9
| 3 () & r log n I
. & |
' S 2303 i A
i (c) = o (d) k= , log WP, - 2p (2000, |
: log .7 L 17, Which carve corresponds to the temperature
dependance of the rate R of a simple one siep
. reaction”
i
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(200,
'No

e

el j“ll
I[F,)

.:'H{),g)

””a'\')

Wiy

15 of

r“,,}

ure

ep

0.

8

(b)

—
g

I
([1) R i
— T

(d) R
(2009)

—

L
For a 1" order reaction if cone i
entrat i
Joubled then rate of reaction bccomels'on ;
(a) double (b) half
(c) four times (d) remains same.
| ) . (2010
For a rcac}zon X—= Y, the graph of the produc/i
concentration (x) versus time (1) came out to
be a straight line passing through the origin
-d[ X |
Hence the graph of 5 ]
il

be

(a) straight line with a negative slope and an
intercept on y-axis

(b) straight line with a positive slope and an
intercept on y-axis

(¢) a straight line parallel to y-axis

(d) a hyperbola.

and time would

(2010)

For a first order pas phase reaction:
8 :
.4‘“ _ -Hl,i y (l-l
P, be initial pressure of 4 and P, the total
pressure at time '/ Integrated rate equation
18
2.303
(1) |ny|
{ \ =
2303
[

2% )
ip ,l}

i

log|

| 26.

21.

22,

23.

24,

///1119
2.303 Fo
3 S tog| —
g ! Og[zpa 'ﬁ]
(2011)

2,303 25
@) — log[—r‘**-}

3
"”}J"!I

OCHJ)W then unit
constant

For a reaction, r = K(CH;C
of rate of reaction and rat€
respectively is

(a) mol L' s, mol™? L' 57!

(b) mol™' L' s™!, mol™” f2g
(¢c) mol L' s™!, mol'? pier

(d) mol Ls, mol"? L' s (201%)

If nypvs —1-2- is a straight linc graph then

a .
determine the order of reaction.
(a) Zero order (b) First order

(¢) Second order (d) Third order
- (2012)

The plot of a concentration of the reactant

versus time for a reaction is a straight line
with a negative slope. The reaction follows a
(a) first order rate equation

(b) zero order rate equation

(c) second order reaction

(d) third order rate equation. (2013)

Energy of activation of forward reaction for an
®:ndothermic process is 50 kl. If enthalpy
change for forward reaction is 20 kJ then
enthalpy change for backward reaction will be
(a) 30kJ (b) 20kJ
(c) 70kJ (d) 50kJ

75% of a first order reaction complete in 4 h,
87.5% of the same reaction completes in

(a) 6 h (b) 12 h
(c) 8h (d) 2h

For the reaction A ) —> Bt C, the rate
constant is given as (P is initial pressure and
P’ is pressure at time /)
2303, &
(a) k= log !
t R

(2013)

(2014)

2.303 )
(b) k= 101: !’
! (2h-1)
2303 0 2P -H
(c) & log h-h
|
.‘.}._1 ). s NS v
(d) 4 . ingl" h (2014)
2R
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27.

During the decomposition of 11,0, to give
oxygen, 48 g O, is formed per minute at a
certain point of time. The rate of formation of

water at this point is

(a) 0.75 mol min™'

(b) 1.5molmin !

(c) 2.25molmin'  (d) 3.0 mol mip !

(2016)

28. The chemical reaction, 20, — 30,
proceeds as follows :

Step 1 : 03 = 0,+0
Step2: 0 + 05 —> 20,

v fast)
«..(slow)

The rate law expression shoyld be

(a) r=K[0;](0,)
(c) r=K[O,]

29,

(b) r=k[04](0,]"
(d) unpredictable.
(2017)

The temperature dependence of a reaction is

represented by the Arrhenius equation :

L
Ink= -4
RT+InA T

Which among the In#
following is wrong
conclusion about the

given plot?

r —

(a) Intercept of the line = In A

E
(b) Slope = -2

(c

(d

30.
H,

As
the
Cot

RT
) Reaction with high activation energy is
more temperature sensitive than that of
low activation energy (E,).

Slope = £
). Slope:= =7,

ASSERTIONAND REASON

(2017)

Assertion: The molecularity of the reaction |

+ Br, = 2HBr 15 two.

|
Reason: The order of this reaction is 3/2, |

(1995)

sertion : According to transition state |
ory, for the formation of an activated |

nplex, one of the vibrational degrees of

freedom is converted 1nto a translational
degree of freedom.

1. (¢)
9. ()
17. (b)
28. (a)
33 (a)

AT ATV Chaplorwise Solutons ¢y, |
— Mg,

| 34,

35.

36.

317,

. (d) 3. (b)y 4. ()
10,  (¢) 1. (by 12. . (a)
18. (@) 19, (¢) 20. (b)
26. (b) 27. (d) 28. (b)
M. (00 35 (d) 36 (0

——— () —————

<\
%

Reason : Energy of the activaled Cony

higher than the energy of reactany Mo, o,
L‘|,|

b

y
('L“”(}

Assertion : The kineties of the reig,
mAd + nB3 + pC—m' X0V,
obeys the rate expression as

;J;\. ~ kAP[BY

at
Reason ¢ The rate of reaction dog,
depend upon the concentration of ¢« Moy

1
1“

(3“”?1

Assertion : Inrale law, unlike in (he CXpre,
for equilibrium constants, the uxmlllu.“‘:“-m
concentrations do not necessarily Matel 0
stoichiometric coeflicients. the
Reason : 1t is the mechanism gy o
balanced chemical cquation for (e U\‘ur-h:
change that governs the reaction rate,

(‘?”UUJ
Assertion : The overall order of the r,
is the sum ol the exponents of all the
in the rate expression,
Reason : There are many highe
reactions.

:]L‘“UH
|"L';|.L‘[.'||HH

r l]rlll;[

(201,
Assertion : Two diflerent reactions ¢
have same rate of reaction,
Reason : Rate of rcacti_on always depengg
only on frequency of collision and Arrhunm:\
factor.

an Neygy

(2011
Assertion : Rate of reaction doubles hen
concentration of reactant is doubled if i
first order reaction,
Reason @ Rate constant also doubles.
(2012

I8 g

Assertion : Catalyst changes Gibby [y,
energy ol system,

Reason : Catalyst changes pre-exponentyy)
factor of a chemical reaction.

(2013)
(d)y 6. (a) 7. (a) 8. (¢
(¢c) M. (b 15 (1) 16, (0
(a) 22, (d) 23. (b) 24, ()
(by 30, (b)y 3. (@) 32. (a
(d)

reacti
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" EXP

i
",'JJ; h-"i ”

reacy . o TR * N .
F o' 1o, :;_..] o qetive Mass or simply concentration. |
Pl RO threshold energy
LN
1 doe
of C,L reactant
(3007} Product
S
XPregs. — Activation energy
Onen, ;\0“ El irst order reactio
- 8!
Marey, NE For first @ n
&
not the Sa-X
: Over 100
a —
ate, ! 2.303x 10850 30
(2 00 "_"'_: 100
9, Jl[\___,mmI-:-gmo__m
ﬂ:a(‘uo
e T 0
“langg . 30 _0.1549,
a2’ f: 03010°
Orde, Cs
20 03010 30 _ 582956 min = 58.3 min
<019, 0.1549
Neve, , @ Rate constant = 0.69 x 10~ min"'
ﬁL ynit (i¢. min™') is charactenstics of first order
endy J ion. For first order reaction, half-life time is given
.’nfus r "
.15 ¥
11, 0693 0693 ) 004 « 10°min
| R 069=10 "
fcn .~ 1004 min = 6024 sec
Ia a '

(d) : For first order reaction,
- rale constant * concentration of reactant
Initial

5

;
rate

rate constant ~

|pitial rate

concentration
=3x10¢%010=3x10"Ms

6. (a): According to Absolute reaction rate

theory, the himolecular reaction between the two

molecules A, and H, passes through the formation

of the so called activated complex, w hich then

]|

decomposes to yield product A48
A, By == (4, B, —» 248
7. (a) : Photochemical reaction between H, and

(1, 1s zero order reaction

8. (c):AH
activation energy of backward reaction

= activation energy of forward

reaction

LANATIONS

\ccording to law of mass action. rate |

115

L

i

AH=b-a=¢c

a (initial)

9. o | - .
(@ : Y In (a —x) (after ume 1
N.O4
oL o
I S which
.« F . _.actions are thOs€
| 10.  (c) : Endothermic reactions ¥ ety

" involve absorption of heat. H

igh activatio

oduct must be much

means potential energy of pr
greater than reactants.

1. (b):ad =P o
Rate of reaction = [4]*: Order of reaction = @ 0
(4], = 2.2 mM, r, = 2.4 mM 8™ =l
2.2 il e e B (i)
(4= mM, r, =0.6 mM s or
¢ rate

On reducing the concentration of A to half, th

of reaction is decreased by four times.. .
Rate of reaction = [4]*: Order of reaction = -
12. (a) : For the reaction,
CGCO; () CaO (o) * CO: ()
K, = pco, and K-=[CO:]

(- [CaCO5) = 1 and [CaO] =
According to Arrhenius equation, W

K= _49-.\3!} ‘RT

—
s
-

| for solids]

e have

Taking logarithm, we have
AH?

RT(2.303)

logk, = logAd—

" This is an equation of straight line. When loghk, 1s

" Knowing the value of slope from

' plotted against 1/T. we get a straight line.

log A, slope = A 2.303R
the plot and
calculated.

The intercept of this line =

universal gas constant R, AH,° can be
13. (c) : In general for a reaction,
A+ LB =y C+ D
The rate expression may be expressed as
I d[A)  1d[B] 1dC] 1] d| D]
G dt _ G odi i de oy, ot
For 2N.O4 = 4NO, + O,
| d[N,O4] 1 d[NO,y|  d0O,)
2 A 4 dr
14. (b) : Slowest step of mechamsm decides the

rate expression A [NOLJF,]

Y

lThus rate

A
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15. (a) : It is an example of pseudo unimolecular

: . : Uy 00
reaction where molecularity 22 but order of reaction | 21, (a): Rate = “"¢Ctratioy | J Gl'or-ﬁi L copmalion
ey | | T 0] -1 : cvr formi
Rate = k[Sugar] [H,0] =mol L' 5! S |lilt A8 ol m

In the reaction, water is present in excess and jts | |N¢ UNS of rate cons

concentration is taken to be constant, thus the order = (mol L") g-!

reaction becomes independent of [H,0] and is
pseudo first order. )

3
here, n==
2

ant for
the Feactig,
of
i)
t

I

e of forn

(1 d(1129]

dt
5 : : .
16. (@: | ASB+ C+ D Unit of rate constan( = (ol . ¢ 1201
Initia . a 0 0 0 =(mol L)1 g1 mol-12 | l}, Ry 2 dt
’ Aftertime t -y y x ¥ 22. (d): For a n™ order repey e p B8
It is given that g = P, n r on, b g step
A—X+x+x+x=p 2% o d”tc
or a+2x=p [a) MO}][O]
= .(ii) | Where 1 = order of reaction i
. “ | 0 1, K.,
From (i), Py+ 2x=p or x=2=fo 2 F]ZT*T fro™ ' |
2 a |
['l‘ = £
From rate equation, k= 2'303Iog .. tyg A ) 017 ¢
t a-x [Ca‘]2 o (i) and
cq-
_ 2.3;03 log——_Fo _ 2303 - 2P, 23. (b): Astraight linc plot of 4] i grom 4 05
_ ¥ . , . . 1
P, - P-4 t 3P,-P slope is for a reaction of zero orqey ]ncgilliu-.: S#Ker 051
2 24, (a): f .
17. @) (I . ®
+ Mol
18. (a) : For a first order reaction, rate = k[A], & |E E.p 30: (l? s actir
when concentration of 4 is doubled, the rate & % ; mf’lccuc actit
becomes double. Y lam P gor of 1 Cni
r J onc
19. (c) : If prod o R which ©
) product concentration is x. .Rcmmn Cmrdm exprcsswn. So
For a zero order reaction ;: r For cr;iothe;mc zji:tlogb ) i, (a) : A (;
ab= Loys— = J-20k = activate
Thus gra;?h would be a straight line passing 0k Them’:ct chemi
through origin. So the given information is for zero | 25. (a) : Using the relation,:87 5o, = 3 s ants whic
. 1]

order reaction. For a zero order reaction, rate of the

= ct
s 2'75% =
reaction 1s constant. Thus, plot of rate vs time,

L]

3 4
18750, ==—x—-=6h Vib,mioml de

ie -d[_u Y. . ; : =1 a translat
€7 Vs time will be a straight line parallel to | 26. (b) : For the reaction, Ay — B+ l,ofacxion coor:
At A L) »
x-axis. t=0 P, 0 o he activated ¢
20. (b) A Gy i 28{81 + CI;:J ) o .1 (P'--.\'} X v inproccss of't
Initial : P, 0 0 Given: P, is {nmal pressure at time, (= 0 gpq p s
[FL I
Py P P p prcssurehat time ‘1’
Total pressure at time (1) = Py~ P+ 2P + P = P, P=(P-x)+x+x=P+x
= PF=Ph+2P i
Here, P, =P -x = P -(P,-P
] = 3 P -F 1 | i ' I}
P-Py=2P = p= f.z 0 i P,=2P - P,
2.303 ) 2 3 2,303 2 )
k = log . T “303!:111 o ' k= log L o f2e 2305 log !
! P,-P 0 (AR | ‘ Py tCQP-p)
0 ’ 27. (d): 2H,0, —> 2H,0 + O,
2303, ( 2B )
l \2F,=F+#F, t 3r,-F 2 2 di

\.
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nellcs
4! Kin
ol

{ fgn‘l‘lati on of ovee
I

N= W gmiy

«
! 48 m'=1s
S molmm ' = 1.3 mg) min !

Sk

Rﬂ-;'; of formation of H.0O
| d[H201 _d107) |
5 di dr |
- . -] :lf t‘\
PR B ] I
: 4 = Smol myp

h] ] As the S!u\\ st -\'Ik‘]'\ s i
- = 1\‘ r; ~
» ‘Imming sIep. hence from ste A Ate

1[0;]101 A1)

. 10:]10]
o S0 1 A 0y

K eglO3]
of (1= [IO:] )
from & ) a‘nd (.

051 oo s

ooy TROFIOIT k=g
10, (b

0. (b) : Moleculanty of reaction 1s the no of
solecules acting in the rate detemung step while
“i or of reaction 18 the sum total of all powers Lo
Whic -k ._onu.mratmn are raised i the rate law

e aression. So both may or may not be same.

i, @A B & (4B)" — products.

e actuivated complex can also be treated as a
Jistinct chemical species i equilibnium with the
reactants which then decompose nto products. It
s, however, & spectal molecule in which one
(pranonal degree of freedom has been converted
04 ranslational degree of freedom along the
reaction coordinate. It must be remembered that
e sctivated complex 1s not merely an intermedhate
in Prcess of breaking or forming of chemical bonds

W7

1 s unstable bocause 118 Nuatad at the m.Nm:‘::
of the potential encra) hamner .~.psulm‘- ™
products from the reactants. The .hﬂ..(dln
between the encrgy of the aciy and sompley t"d‘
and the energy of the reaciants ¢ s

onerey, &,

1) 18 the &t
. ) - - -
Jil' 4‘: a;’_. Ry > b

axpression - 4
S
s I m

is andepende

3 (@ : Raw
that the toral order of rcadt
noas the rate of reaction

& the \‘i'ds'

. 0
nt of
5 ot 0 C
concentration of €. 4 ¢ with 1,,\\;\\1‘ .
C e M (1RUTE
is zoro. This is the reason that ( does not (gt

I the rate expression.

33 @
Reactions of higher order are rare

34 () -
because chances for larger number of m olecules
to come simultancously for colhision are loss
35, (d) : Two different reactions can

rate of reaction Rate of reaction Jepends upon

5 1 i
many factors hke nature and concentration ol
‘.[‘\ t\t. oM.

have same

reactants, temperature, catalyst, enc
oricm.uwn factor, cle.
36. (c): For first order reaction.
Rate, = A[A|]
coording 1o question,
[A)=[24 ]

=  Rate,- VRS
= Rate, = 2 Rate,
For a given reaction, rate constant is constant a
independent of the concentration of reactant

nd

37, (d) : Catalyst have no effects on (Gibb's free
energy of system and pnw.\ponrnn.al factor of a
chemical reaction,

L

-

e ———————

P>
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Surface Chemistry

|
|
|

1. E:)C:i-ta]yn is used to f2f;.f” %
increase the Zsilggrl;iacuon ‘ 7. Which of the follov;jmg moleculs ;.
m constant . ispe ENZENE In Wgpan, N
(c) gzircasfe the product | suitable to disperse benzene in rJd--.. ?
¢ of these. (1994) | o
| 2. Which of the following L: . Q) SRR T (
. - 'otlowing kinds of catalysis TN
{ can be explained b : . . d
(a) He y the adsorption theory? O
b Clerogeneoys catalysis | (b) No' O Ao~ A
(b) Enzyme catalysis i oy,
| E;)) i:?éogeneous catalysis =
[ ase 1 3 I
E| i . . catalysis (1995) €©) AN
- h‘_’ physical adsorption of gases on the N C
solid surface is due to | )\ 1 :
i (2) van der Waals® forces @ o > ol 1200+
i (b) covalent bonding )
'r 53) hﬂdrogm ponding 8. Which of the following docs not rep;,
| ) all of these. (1998) the correct match of catalye,
4. The size of colloidal particle is " corresponding process/reaction?
1 (a) 103 t010%m (b) 10°t0102m | (a) [RhCI(PPh;),] : Hydrogenation
(©) 10™010°m  (d) 10210109 m (b) TiCly+ Al(CyHe); = Polymerizatigy,
(1999, 2002) | (¢) V,0; : Haber-Bosch process
. ' i - Hydrogenatio
5. Apacket of colloidal system is taken in which | (9] Nickel = Hycrog ! L Vhich one
colloidal particles are still. Two electrodes | 9. A catalyst 7.V ,no,e;;tg
arc taken in system and voltage is applied | (a) changes the equilibrium constan; ?;]' \;an._::'
so that liquid medium moves under the (b) lowers the activation energy :groi::-.
influence of electric field. This phenomenon | (c) increases the forward and backway; () Manui
is called ' f reactions at different speeds " proce:
i (a) Tyndall effect  (b) electro-osmosis | (d) follows same mechanism for the react; . (c) Hydre
; (c) electrophoresis (d) electrodialysis. | (2047, (d) Hydrc
! (2001) | : dilute
| 10. Which one of the following 15 no
- 6.  Correct equation of Freundlich isotherm is surfactant? 18. Paints l::m
1 { % ) —_ ; CH (a) sO! ar
| 3 1 -1_ = ¥ — ]
‘: (a) IUi-.l = log K + = log C %.3 (c) emul:
{ ‘m) () CHy- (CH,)s~ N~ CH,Br
§ (b) Iug!I 2= log K + —I—lug(' |
;I \Z g n ('“1
! ((x ) I ‘ . " ! - e
3 - ¥ e - 3 o 10 “J} (,” . [( ”:) - (.ll: \H_‘
| (c) log| - 1= log( K loBC ' Lo 1. (@ 2
; | (¢) CH,-(CH,),, - CH,OS0, Na 9. (b) I
X | " ’ -
(d) lus[; | =logC+ —log K (d) OHC - (CH,),s - CH, - COO Ny’ 17. (d) 1
(2008 25. (a) 2
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1) 7J.

{3

15

1L )]

17.

18.

paints and hair creams arc respectively
(a) sol and emulsion (b)

(¢) emulsion and sol (d) foam and gel.

(2016)

(@ 2. (a 3. (a) 4 ()

acrosol and foam |

_Ghnawer Fap)—————

S‘

of the enzyme 1n waler. (2017)

e —

I CL () 8  (©

sl
Vi ool 119
of . : .
b . is an example of whie —— -
jitser s AR S A which type of colloid: i
" golid in liquid — (b) |—iti{]illoi:1t‘:ﬂ:{-n|(” 19. The coagulation of 200 mk of @ pm:il:lz;
©) Liquid in liquid — (d) Gas in I ':l?d"‘ colloid took place when 0.73 g 1ICI was @ =7
1 2010 (o it without changing the volume mucl}.d .
ioh of the following is i okl Nlocculation value of HC for (he colloid 15
yhich 01 owing is incorree a) 10 36.5
) Sisurpiluﬂ? cet for (@) ). (b) b (2(”7)
'\ Reversible (c) 0.365 (d) 150
Incru:;scsI wll‘ih lmcrcnm: in temperature ASSERTIONAND REASON
Low hcal ol adsor i 5 B,
[ncreases with j,wl?z:[.::nj- . 20. Assertion: Chemical adsorption of molecules
(d) Rt S‘ll'iilCCJill‘cn on surface requires activation encrgy: d
: i (2011) Reason: Because the bonds of the adsorbe
,;nl'lmd:lll ;ululllon 18 kept in dark and is molecules are broken. (1994, 2002)
i“ummalc( y a beam of light. Brightness . . _ o ared
aI‘JPC:lrs at ll!c rlghlnnglc ol direction ﬁ[‘ligh: Al fis.\'cr.'mn ¢ An II‘lC!‘C:ISC 1|1 S.llr[dw ares
This effect 1s called G increases the rate of evaporation.
2) Tyndall eflect Reason : Stronger the inter-molecular
Brownian cffect attractive forces, faster is the ratc of
¢) Hardy-Schulze effect ~evaporation at @ given femperaturc.
() none of these. (2012, 2015) | (2002)
Hair crlcam is a/an . 22. Assertion: Alcohols arc dehydrated to
(a) EE! (b) emulsion hydrocarbons in the presence of acidic |
¢) solid sol (d) sol. zeolites. { |
f-’(”'” Reasan + Zeolites arc porous catalysts. , !
According to Hardy schulze law, the (2004) |
ﬂOfC“'““”!% p_owc_lt of an ion Increases ‘_"’i‘h 23. Assertion : Aqueous gold colloidal solution ‘
(a) decrease In size (b) increasc in size is red in colour ].
(c) decrease in charge ' : " e _[
4) increase in charge 2013) Reason : The colour arises due to scattering !
( ) 2 of light by colloidal gold particles: (2004) .
Punﬁpallt?p‘ of colloids is done .by . 24. Assertion : Fe'' can be used for coagulation
(a) dialysis (b) peptisation of As,S. sol .
.lectrophoresis () coagulati ey _ )
(c) € 4 @ 5 latml;.m” Reason : Fe*' reacts with As,S, to give Fe,Ss. |
(< (2006,2015) !
Which one of the following is an example of , , i
homogeneous catalysis? 25, Asscmm:t.'Cougulatmn power of Al" 1s more
(a) Manufacture of ammonia by Haber’s than Na-.
process Reason : Greater the valency of the
(b) Manufacture of sulphuric acid by Contact flocculating ion added, greater is its power 10
process cause precipitation (Hardy-Schulze rule).
(¢) Hydrogenation of oil (2014)
@) “,-Ydmlyh'h gf ARCIORE 1) prcscn}cc of | 26, Assertion : Activity of an enzyme 18
dilute hydrochloric acid (2014) pH-dependent
Reason : Change in phl affects the solubility

by 1. (b)) 12 b 13 (@ 14 () 15, (d) 16, (1)

(b) 10. .
L (d)y 18, (a) 19, (1) 200 (W) 21 ¢) 22, (b) 23, (a) 24, (¢) i
(a) 26, (b) O ——_ " |
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12 B j
0 ‘EKI:.’/"”M"" Chaplarwlse bSolution, f‘“n"”q,
't
- T
| ||'|I i |I 1M
WG EXPLANATIONS 1y,
il
I, fn) » wieds - el
- lin-w-llrd. :?l IL.Inruli?ml l-];L-clll'. i Al reaction hotl |-|t-tnrl{l|”’”-"n1" are the properhics "'“'..,
Covaitand backward oy . | 4
cquilibrium constant eeton, maintaining the | yolution
2. ) | - g, Y,
4 3. “” [ lT‘ “” H ( l,"”"tlllful“ P — . I‘” »
« (©) The collonda] o) .
SEA0hon gy hetermencots Shera
‘;':}Il!;“““ ‘;’.I”"'h CONEAIY particley of --u:I‘I’fjl"’nlll:“llca ColliaDnan * Cpr, ¢
moGimtermed iy of ! L e 0,
Sy ‘ rue solution and Ciluase T
suspension). Particles s pe. o iy, caportant ope
microscune. cles e vistble only with an ulira 18, (a): Pamte Sohdn hegened 1y Ol (he "”[;,’”
3. (b) : M“\'L'mum of disnere: | Hair cream — Liguid D tyg ol fs ka0 I“,.
PATNCLos idst e tuflisnce f neeai T 19, () 200 mb of the sol required 5, (¢) P
is called ole enee of potential pradien) | 19. ()1 Al
¢ CI‘-C“U-(]\IH[)\L\,_ (71 1'[‘1“['“““' 0 -,J_-iu
0. (2) : Fre 1o ' 002 mal 20 mimol A o Lt
bétween the :In'ldhld: Eavean empinical relationship b0 5 _ 1 (3) ZnS and 1
oF S5I1d o |lLI<IIllll)’ Of gas adsorbed by unit mass L0060 ml, (11 of the sol will require ) ALy and Ca
Eioars sorbent an concentration at a particular - ) (€
PRfature. | ;' 21000 100 mmol
I”g _U’IH !“l“' Ko Iﬂg (' | ) el Bﬂu"ilu‘ an ouret
n . ‘ me alue ol HET for .
X = mace e Ihus, the Mocculation v 1Ecoly, z all’s proce
C Mass of gas adsorbed, m = mass of adsorbent | 0100 - (a) Mol j
P v i 3 g aevyer 5 nr
concentration, K, n = constants. [ 20, (a) (c) Bacyer™ i
7. () : Benzence s non-polar in nature. As we | 21, (¢) ¢ Greater is the surface area, fagyey th
know that non-polar compounds disperse more in ' rate ol evaporation Bl A VRN SImperature, Thjy Thermite 15 @ m
non-polar substances. { due 1o the fact that more surface arca meay,. -, i A
(a) &0

8. (¢) : Haber-Bosch process is used for the
synthesis of ammonia.

N; + 3H, INH, Al = -92.0 k)
Tt'hc bcs{ catalyst for this reaction is highly porous
finely divided 1ron containing small amounts of

promoters usually molybdenum or oxides of |
potassium and aluminium

—
—

[
|
|

9-_ (b) : A substance which increases the specd
oF a reaction without being consumed in the
reaction s called a catalyst. Catalyst reduces the
height of barrier by providing an aliernative path
tor the reaction and lowers the activation cnergy
10.  (h) 1. (b)

12. (b) : Since, the adsorption process 1s
exothermic, the physical adsorption occurs readily
at low temperature and decreases with increase in
temperature (Le-Chateher's principle)

13, (a)

14, (b) : Hair cream is an emulsion i which both

dispersed phase and dispersion medium are ligquids

15, (d) : Greater the valency of the flocculating
ton, greater 15 1s flocculating power

16, (a) : Peptisation is the method of preparation
of collordal solution while coagulation and

.

- hydroxyl in the framework,

number of molecules arc present at (e Sty
which can then he evaporated casily. Strop, tey.
molecular forees of attraction slow dowy, :
of evaporation,

22, (b) : Zeolites are shape-selective POTOUS ol
acid catalysts. Their catalytic activity oripiy.,.
from the presence of highly acidic [Al Ol \'1'!

the 1y,

23, (a) : The colour of colloidal solution depend,
on the wavelength of light scattered by the
dispersed particles. The wavelength of Tight gy,
depends on the size and nature of the papy,.
Finest pold sol s red in colour, As size of e
particles mereases, it becomes purple, then bl
and finally golden yellow,
24, (c) : When oppositely charged sols are i
in almost equal proportions, their Charges are
neutralised. Both sols may be partially or completely
precipitated. When neganvely charged AsS, sl
s added 1o positively charged FetOH), sol 1
suttahle amounts, precipitation of both the sols ke

place simultancously

25, ()

26. (b) @ Activity of enzyme 15 maximum al
pH = 74 (physiological pH) In fact, as pH s ncreased
the rate nses 1o a maximum and then falls off

.-
-

.

(c

9.

) i"L':“t v Al

which of the !
(a) Carnallite
(c) Copper py

The purificati

(a) Bacyer’s
(c) Castuer

An ore ol pu
(a) carnalht
(¢) bauxite

The compos
(a) KCIMyg
(c) I‘i.'l.Ua

Which of tl
(a) Limon
(¢) Magne
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General Principles and
Pmcesses of Isolation

—_ OfElements

T———— ﬁ g_

P

portint ore ol aluminigy i 1o
r .
ol () corundun
('"_ panie () ruby (1995
(opones ! white prgment, consisty of
“p nt and SO by PO and Mo
i — .
( ‘ nl'”,‘;lllill acoy () lhm”l““‘l"h\()l ("
(¢ : :
foUj}|
a1 an-ore obaluminium i purified by
i) Hall's: pROCEES (b) Serpehy Procesy
(©) pacyer's process (d) all of these, ia
(1996) |
.“]L-,nnlc s mxture of

(h) et Al
(d)y Cut Mp
(1996) |

@ It Me
(¢) Fe, 0y ! Al

Which of the following s o sulphide ore? 13,

(h) Magnetite '
() Malachite
(1996)

(1) Carnalhite
() Copper pyrites

The [,urilic:uinn ol alumina s called

() Bacyer's process (b) Bosch process | 14,

(c) Castuer process (d) Hoop's process.
(1998, 2008)
An ore of potassium is
(a) carnallite
(d) dolomite.
(2000)

(¢) bauxite

Ihe composition of camallite 1s
(1) KCIMgCL6H,0 (b)) Na,ALO,

(¢) Fe Oy
(2001, 2015)

Which of the following is not an ore of iron?

(b) Cassitente

(d) None of these
(2002)

(a) Limonite
(c) Magnetite

(b) cryolite 15

(d) NuAlF, 16.

sulphide
H‘lfC“-‘U

. > Tom
In the extraction of copper [ro!

are the metal is formed by reductiot

with |

(¢) Cud (d) SO» (200
carbonate ore?

Which of the following is @ .

(b) Malachite

(d) Cassiterite
(2005)

(1) Pyrolusite
(¢) Diaspore
are used o reduce which

Carbon und CO gas i s
al oxides for

of the following pairs of met
extraction of metals?
(n) leQ), SnO

(¢) BaO), Na,O),

(b) $nO, ZnO

(d) FeO, ZnO
(2007)

What is the role of aniline or cresol when

added in a froth floatation pruccss'.’

(b) Dcprcssant

(d) All of these
(2013)

(a) Stabilizer
(¢) Wetting agent

Slag formed in blast furnace, removes the
impurity of
(a) SiO,
(c) €O,
When CO, is passed through solution of
sodium meta aluminate, precipitate of which
compound is formed?

(a)  AlOH), () ALO,
(¢) Na,CO, (d) No ppt.

(b)y CaO

(d) FeO (2014)

(2014)

Which of the following is not the correct

match?

(a) Leaching 1 Ag
(b) Zone refining :Sn
(¢) Liquation v P
(d) van Arkel S (2015)

M
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17,

18,

1.
9.

17.

(a) 18.

Oil useqd a5 frothing agent in
process is
(@) pine ojl
(¢) coconut oil

f'l‘(:lh-ﬂoalutiun 19.

(b) mustard oil

(d) olive of].
(2016)

ASSERTIONAND REASON “%

Assertion : Eyyy.

action ofiron
metal
oxide ore is car from iron

ried out by heating with coke

Iy, =
only. L]cctropomtwc mectal. d
Reason : The reac - Copper 18 extrac
tion Fe Reason pp Tacte

iS 2 Spont ey 0 > Fey) + 320y, 1l 'y

pontaneoys process. (2005) hydrometallurgy. fzunj
— (e k)———
fe) L. (a) N, (d) 4. (¢) & (¢c) 6, (a) 7. (a) 8 (3
(h) 10.  (a) 1. () 12. &) 13. (@ 14. (a) 1. (a) 16. (b

(d) 19. (¢) 20. (b)

3 'fy
I

Assertion : Magnesium is extracieg b
clectrolysis of fused mixture of Mg |
dnd CﬂCI}

Reason : Calcium chloride acts g
agent.

rlr l

4 rUh“ I'
(20;{

Assertion : H)’demCldllurw in

Voly,

dissolving the orc in a suitabl reag b
2oy

followed by precipitation by

wppi?f
Cu(

FeO)
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5 qcples and Procesgeg Ol
i ) 3 alion of g, 3
== [ %4 o Menge 12
- 'HI‘” ik st e
by '!|;“. IRH TS e
C1 th {fi! P |
M (- LANA i
GE Bauxiie s an "Mportan, ONS | i‘ fl e
o il
Lr?gucil'lg |'10 2H0) % ofal‘-lminium |
0; B : '
3 . Lithopone i (Zns g
ny d ; {g-, bber and -+ Baso ). It 12, (d): W\lu
0] e fﬂ“er jn v Paper ll'ldustr),\t S useq y ; e 0+C —Fe +CO
r , :
< eageht i ld) . Hall's and Baeyﬁns Proc | FeQ + CO = Fe+ CO:
Thgl.e b inium OT€ COntaing iron i CSSes are used I =
i3 'S process €as . .. ﬂl'c uction
teq . L e f_;erplfn}_‘ty P S5 1S useq When sio. i:];,l;?ty' ‘ Slmllarly, ZH0+C =70 4+ co
(3037)3( j,:'-"“nnp e i Z’nO+C()~—»Zn+l’.‘0z
© 13
I . - (a)
: Chemical formy |
©:C ula formagneti i BCE i0, i
: . te is | (@) ¢ In the blagt furnace, Si0, is removed as
111.31‘1(:11lte y CUCOTCU(OH 2 carnalliteso-% calcium silicate, .
_fl.;\-{gCIZ-tSH:O and copper Pyrites i Cu[? S1:5 _ l(:ila() + 80 CaSiO,
re. COpPer pyrites is ; €3, UX Gangue (Slag)
feref 2 sulphide pe, (sl ag
® _ 15, (a) *In Hall’s process, for purifying the
(a) = Camnallite is an gpe of potasgiy. duxite ore, the solution containing sodium
- MeCl6H0. M, i, Mctaaluminate is warmed to 50-60°C and carbon
RCLYE dioxide is circulated through it, Al(OH), separates |
() Out as precipitate. |
. \oanctiie - ¢ 2NaAIO, +CO, + 3H,0 —> 2A1(OH), + Na,CO; i
0, (b):! .agne'ne- €05 16, (b) : Zone refining method is used for the ‘1’
Limonite — FeQ(OH) | elements like Si, Ge, Ga etc. which are used as P -
Cassiterite — SnoO, i Sfcmiconduclnrs and are required in highly pure
. | form.
0. (@ lronhas greater affinity for OXygen than | 17, (a) '
-apper. )
‘GFPeCwO +FeS = FeO + Cu,§ 18. (d) : Extraction of iron metal from iron oxide
) +Si05 — FeSi 1 ore is carried out by heating with coke and flux
FeO + 510, - FeSi0; (calcium carbonate). Flux is a slag forming
(slag) substance. It converts infusible impurities into
2Cu,S +30,—2Cu,0+ 250, fusible slag.
st The reaction : Fe,0; ) — Fe, + 3/2 0, is
2€u,0+Cu;S reduction . 0Cu+ 80, not a spontaneous process. Fe,0; is converted to
_ | FeO at about 400°C.
1. (b): P_\'.roium‘lc ) Mn(,): . 19. (¢) : NaCl and CaCl, are added to provide
Malachite - CuCO;-Cu(OH), conductivity to the electrolyte and also to lower
Diaspore - Al,Oy'H,0 the fusion temperature of anhydrous MgCls.
Cassiterite - SnO, | 20, (b)
*—
- ._--__—_.' -
(a)
(b)
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1. Which of the £y, . \ (
reaction; KO,T”CU(\; ],I,Ig 848 18 produced in the )V Which of the following mulecuk\ (¢
@ o, ~ - paramagnetic? Yy (¢
© o () H, (a) PO (b) No,
5 (d) N, (1994) (©) H.S,0; (d) N0, \
+  The OXidatlon numb 18'
basicity of it mber of phosphorus and b (1995 (
respectively are N pyrophosphoric acid yz t‘;ih:;h of the following is strongeg Bm”Stud (
ase]
a) +
EC: . ‘; and three (b) + 1 and four (a) CIO (b) Clo, v
and fﬁur (d) + 3 and OI:'IE. (C) CIO‘t- (d] Cl()-l ‘9' (i
(1995) (1996, 5
3. Nessler’s rea i - » 2l (1
gent , J
(@) NH,C) S usefbl)n ;];; - 11.  Which of the following, on reactjop With
(¢) NH, AV all i does not produce metallic sulphide? ,
P e o (d) all ofthese. (1995) (a) CdCl: [b) ZHCII 20. \'
A O?thonne 1S produced by heating a mixture (c) COCl, (d) CuCl, E
(@) KCI + conc. H,S0, (199, (
(b) KCI ~ cone. HCl 12.  Ammonia, on reaction with excess Df":hlori]}e (
(¢) K,ClO, + conc.H,S0, gives ' ‘
(d) KClO; + cone. HCI (1995) (a) NCl; and HCI (b) N, and NH,C| 1. :
' : = (¢) NCI; and NH,Cl (d) N, 3
,If./ Which of the following molecule has regular i ’ 110 Nyand Hey (
geometry? . (1997,
(@) H,0 (b) PF, 13. Which of the following exhibits e Weakey o
(c) XeF, (d) SF, intermolecular forces? 2
# (1995) (a) He (b) HCl '
67  Which uflhefi;]lumngm)'ucids does not exist? | (¢) NH, (d) H0 ,
(a) H;SbO, (b) HBIO, (1993
(©) HiAs0, (d) H;Bi10O, 4. The radii of F,F, O and OF are in the order
(1995) of
i A Bismuth chloride (BiCl,), on hydrolysis, yields (@ OF>0>F >F (b) F>0" F>0
a white precipitate of (€) O >F >F>0 () O' >F >0}
(a) bismuth hydroxide (b) bismuth oxyacid (1999,
y;‘ hl.\”]ll[h ll\_\t']lhl[!dy .
(d) none of these (1996) 15, Which oxide of mtrogen is obtained on heating 13.
- ammonium nitrate at 250°C?
8. 7 Chlorine oxidises sodium thiosulphate to form (1) Nitrous oxide
(a) Na,S0, (b) Na,O (b) Nitric oxide
!5) Na,S0, (d) Na,CO, (¢) Nitrogen dionide
4 (1996, 2016) (d)  Dinitrogen tetraoxide (199
B
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< y&menﬁ; (Group 15[_0 15}
:dmhe following .
. .ﬂl'ch og:ic'? E atomg would b
l F} 7n (b) Be
# - (dy N
) @ sl N (1999)
L pofthe following is the o
; \‘hl;::}{:? U statemen,
! :a; [t is less poisonous thay NH
(@ It is less basic than NH,, 1.
~ G Electronegalivity of PH, -~ Ni
¢ not show i >
| 9 [t does W rcduung Properties.
8 (] 9992{”2)
~ yhich of the following is (e strongest a¢igo
g HCIO (b) HCl0,
96 ) HCIO: (d) Hclo,
eg (1999,
which of the following is paramagpeyjcs
L2 " NO; (b) N,0
(2000,
25, - followings
. Which of the following is true aboy, 10,2
b ) It is paramagnetic. B
) It dimerizes in liquid phase,
7) ) It i5 a linear molecule,
@) It is very reactive. 2000,
€,
. Which is not hydrolysed?
" @) PChL (b) NCI,
() AsCly (d) SbCl,
/ (2000,
it 3, Nirrogen and oxygen exist as diatomic but their
congeners are Py and Sy respectively. This is
due 10
{a) phosphorus and sulphur are solids
(b) phosphorus and sulphur polymense as soon
as they are formed
(¢) phosphorus and sulphur catenate due 1o
the existence of d-orbitals and form
strainless structures
(d) none of these (2000
3. The Ask g molecule 1s tngonal pyramadal The
hybnd orbitals used by the As atoms for bonding
are
) d2. 2, d2, s, p,, p,(d) doy 8, Pu P P
€ $pupppad2  (d) d2 25 p.p,.p.
(2000)

25.

26.

Z7.

28.

29.

30

K1

-

125

24, Which of the following

hydrog®
basic?
() HF
(c) HBr

(d) HI (2001)

i strength
Which ofthe following order of basic

Is correct? H
(2) NH; < NH,0H < HN; < NH,NH;
(b) NH,OH < HN; < NH;NH, < NH;
(c) HN, < NH, < NH,0H < NH;NH;

(d) HN; < NH,0OH < NH;NH, < NH3
(2001)

Which one forms KHX, type compound?
(a) HF (b) HCI
(c) HI (d) HBr

(2001)

The correct order of solubility in water for He,
Ne, Ar. Kr, Xe is

(a) He > Ne > Ar > Kr > Xe

(b) Xe> Kr> Ar > Ne > He

(c) Ne> Ar> Kr > He > Xe

(d) Ar> Ne> He > Kr > Xe (2002)

Which of the following compound is a tribasic
acid?

(a) H3P02
(c) H;PO,

(b) H;PO,
(d) H4P,0,
(2002)

The paramagnetic species is
(a) KO, (b) SI0;
(¢c) TO, (d) BaO,
(2003)

The true statement for the acids of phosphorus,
HiPO,, HPO; and H PO, 18
(@) the order of their acidity is

H,PO; ~ H PO, > HPO,
(b) all of them are reducing in nature
()
(d)

all of them are tribasic acids
the geometry of phosphorus is tetrahedral

in all the three. (2003, 2016)

The mixture of concentrated HCl and HNO,
made 1n 3
Cl0,
NCly

| rato contains
(b) NOCI
|Ll) N“()‘

(a)
)
f,’fh'}_?)

A,
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32. Ondissolving moderatc amount of sodium metal

33.

34.

3s.

36.

37.

38.

39.

in liquid NH; at low temperature, which one

of the following docs not occur?

(a) Blue coloured solution is obtained.

(b) Na' ions are formed in the solution.

(¢) Liquid NHj3 becomes good conductor of

electricity,

(d) Liquid ammonia remains diamagnetic.

(2003)

40‘

41.

42.

43,

44.

45.

46.

The element which forms oxides in all oxidation
states +[ to +V is
(@ N (b) P
(¢) As (d) Sb
(2004)
The statement true for N; is
(a) 1t has a non-linear structure
(b) it is called pseudohalogen
(c) the formal oxidation state of nitrogen in
this anion is -1
(d) it is isoelectronic with NO,.
(2004)
For electron affinity of halogens which of the
following is correct?
(@) Br>F (b) F>ClI
(c) Br>Cl (d) F>1
(2004)
Shape of O,F, is similar to that of
(a) GF, (b) H,0,
(c) H:F; (d) C.H,
(2004)
Which of the following is arranged in the
increasing order of enthalpy of vaporization?
(a) NHi, PHy, AsH;  (b) AsHj, PH;, NHj
(c) NH;. AsHj, PH; (d) PHs, AsHy, NH;
(2004)
Among the following molecules
(1) XeO; (i) XeOF, (i) XeF,

Those having same number of lone pairs on Xe
dare

(a) (1) and (i1) only
(¢) (i) and (i11) only

(b) (i) and (iii) only
(d) (i), (1) and (111)
(2005)

48,

The number of P = O - P bridges in the structure |

of phosphorus pentoxide and phosphorus
trioxade are respectively
(a) 6,6
(c) 5,6

(b) 5,5

(dy 6,5 (2005)

49,

47.

F, formed by reacting KaMnF g wip
(a) SbFs (b) MnFy

(c) KSbFs (d) MnF,

(2 { Iy 5}

Tincture of jodine ?s

(a) aqucous solution of I,

(b) solution of I3 in aqueous K]

(c) alcoholic solution of 1,
Il.()l"l Of KI b

(d) aqueous soluti (2005 20%}

The compound molccular in nature iy -

but ionic in solid state is h;lﬂg
(3) PC]s [b) CCL‘
. (200,3}
Which two of the following salts are s
odized salt? h

preparing i |
(i) K103, (i1) KI, (iii) 1, (iv) HI
(a) (i)and (ii) (b) (i) ang Gy
(c) (i) and (iv) (d) (iii) ang (iv)

The compound used in enrichment of"fﬁniu
for nuclear power plant is m
(a) UiOs (b) UF

(c) UOyNO;3) (d) ucy, g

The incorrect statement among the follgy, 0
(a) Cgis an allotropic form of carboy, .
(b) Oy isan allotropic form of oxyge,
(c) Sgis only allotrlopic form of sulphy,
(d) red phosphorus is more stable in gj; tha
white phosphorus. (2005
Inert gases are mixed in iodine vapours, The
there are ____ between them.
(a) H-bonding
(b) van der Waals forces
(c) clectrostatic forces

(d) metallic bonds (200,

XeF, on complete hydrolysis produces

(a) XeOly (b) XeO,F,

(c) XeO, (d) NeO,
(2007, 2413,

The element which 1s the most abundant i iy
earth crust 1s

(a) O (by S

(c) Al (dy H (200

What is the correct relationship between the phs
of isomolar solutions of sodium oxide (p;|

ments (Gr

e

chk Ele

s gm sulphic

s0 sodium tel

gh > pH
le P

(@ < pH
pHi <P

Bromineis
" of NaOH.
the follow
(a] Duri
four

(o) The
oxid

() On
brot

(d) Dis
dur

55, The sha

oxyfluor
(a) Xe
(b) X
(c) X
d X

56. PCl; o
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codium sulphide (PH,), sodj
snd sodium telluride (PH.)>
s PHI>pH:=py .

\ ) g p}t
@ PHi<pH: < py, < PH,
) PHi<PpH:>pH, < PH,

@ PHi>pH;>pH, > pH,

(b) two
(d) ZRT0,

Which acid has P — p linkage?

a (2) Hypophosphoric acjg

(b) Pyrophosphoric acig
(¢) Metaphosphoric acig
(@ Orthophosphoric acjg

@ K.Fand H
(¢) K and [HE.J

(b) K, F and HF
(d) [KHF] ang F,

g3 The M= 0O—Mbond angles in 4,0 (where M

is halogen) is in the order
(a) Br.0>Cl.0> F-O
(b) F20>Br:0 > Cl,0
(¢) F:0>Cl.0 > Br.0

(d CLO>F,0> Br,0 2009)

&4, Bromine is added to cold dilute aqueous solution

of NaOH. Then the mixture is boiled. Which of

the following statements is not true?

(a) Dunng the reaction bromine is present in
four different oxidation states.

(b) The greatestdifference between the various
oxidation states of bromine is 5.

(¢) On acidification of the final mixture
bromine is formed.

(d) Disproportionation of bromine occurs

during the reaction, (2010)

55. The shape and hybridisation of some xenon

oxyfluondes are given. Choose the wrong set.
(a)  XeOF,-T-Shape-sp'd

(b)  XeOF, - Square pyramidal-sp’d”

() Xe¢O,F, -Distoried trigonal l"l[’_\l’..l!!'-l(.!di-\,"lif

(d)  XeOyF, - Octahedral - sp'd (2010)

$6. PCly on hydrolysis gives fumes of

(2008) |

o KF combines with HF o form KHF Thi
2 ) % 15
compound contains the species

- First compound of Xe synthes

127
+ HCl
(@) H;PO, + HCI (b) :ﬁg: +
(¢) H;PO, and H;P0; ) Hes (20”)
jzed was

(b) [Xe02]

(@) [XeF]" [XePtFs]
[XeF
@ O (2011)

(©) Ne[PtF]

l?
- How many P = O bond present in (HPOJ}J .

(@ o0

© 6 (2012)

(b) 3
@ 9

- S,04% have

(@) S-S bond (b) S-O bridge

(c) O-O bridge

(d) all S-O bond lengths are same.  (2012)
60. N—N bond length is minimum in
(@) N,O (b) N,0,
() Ny, () NO;  (2012)
61. Which of the following statement is not true for
hydrolysis of XeFg?
(@) XeOF, is formed.
(b) XeO,F, is formed.
(¢) It is a redox reaction.
(d) XeO; is formed. (2013)
62.  Rhombic sulphur dissolves best in
(a) CS, (b) H,0
(c) ethanol (d) ether. (2014)
63.  Enrichment of U** is done by
(a) IF, (b) CIF,
(c) IF, (d) CIF (2014)
64. Which halogen forms only one oxoacid (HOX)?
(a) F (b) Cl
(c) Br (d) 1 2014)
65. Which is correct regarding acidity?
(a) H,S < H,Se (b) H,S > H,Se
(¢) H,Se > H,Te (d) None of these
(2014)
66.  For which of the following elements it is
difficult 10 disproportionate in +3 oxidation
state?
(a) N (b) As
(¢) Sb (d) Bi (2016)
67.  Best reagent for the conversion of AgNO; to
Agis
(¢) HIO, (d) I, (2016)

- 4L
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68.

69.

70.

7L

74.

extensive delocalizauon of electrons.

(a) Nand P
(¢) Asand Sb

(b) Pand As
(d) Sb and Bi

mﬂms Chapterwise Sdm
——=0enmy;

Large difference i boiling points is observed in |

(2016) |

(a) K:.Cr.0;

(©) H:0 ol
< 3

(d) All of these

Which of the following can be oxidised by SO,? |
| 81.

(2016)

Which of the tullmunn

is d rcduc:na agentand a
(@) H,P,0,

(¢) H,PO,

ovoacids of phosphorus
monobasic acid as well?
(b) HPO,

(d) H,PO,

ASSERTION AND REASON

Assertion: A solution of KMnQy 1s decolourized

Reason: SO; 1s acidic in character.

(2017)

Assertion: Halogens do not occur in free state.
Reason: Halou_ns are highly reactive.

(1994)

Assertion: Nitrogen is unreactive at room
temperature but becomes reactive at elevated
temperatures (on heaung) or in the presence of
catalysts

Reason: In nitrogen molecules. there is
(1996)

Assertion: The bond angle of PBr, 1s greater than
PH. but the bond angle of NBr; 1s less than
NH;,

Reason: Size of Br s less than hydrogen

(1997)
7S, Assertion: Liquid ammoma is used for
refrigeration
Reason: 1t vaporises quickly (1997, 2005)
/6. Assertion: NO; s planar while NHy is
pyramidal
Reason: N 1in NO, s sp” and in NHy 18 \;-i
hybridized (1997

78,

Issertion ;
act as f-lr.;..hr!;‘;'
Reason: (
oxdation

muld reducthion

Reavon: HBecsu e

fisertion

Both chlonne and sulphur dionde
agoenls

hlorine bleaches by

VIgorous
while suiphur dioxide bleaches by

(/YUK

Xenon torms Nuondes

Sd-orbutals are avaslable tos

vaience shell CAPansom (1vyY)
isvertion ; Reaction of cone H.S( ), on NaHr
and Nal does not give HBr and HI

|82,

(1994)

84.

85,

87.

K5,

LES

90.

91.

“\-R""l .
o
-

L

= St
¥
Reason: HBr and HI are oxidiseq
H:SO_; Lo Br: and l:‘ ”9‘14 f(}m—
I
; _ »
Assertion : HiPOy 1s dibasic aciq 3
Reason: Two hydrogen atoms g ;
Ire,
attached to the P 200, ::'*ll,
- ” "
l\\(-rr,-;m : Dincgative aniop of o 4

(0°) 15 quite. common but dlﬂu_d“ ey
of sulphur (§*) is less common dru,‘n

Reason : Covalency of oxygen 15 o s
4 "“f}\

Assertion : All halogens are coloureg
Reason : The halogens absorb Isblg |

f 1I'IJ”
2 -
Assertion : F -~ F bond has low bong 'J'“u_
I3
energy. M

Reason : The fluorine has lower “‘th\p

f:n;,:'
Assertion : BaCO s more soluble i, H,
than i plam water 0,
Reason : Carbonate 1s a weak b
with the H trom the strong
bartum salt to dissociate

as¢ ang Feagy,
acid, uu\," ™
Assertion : Sb(111) 15 not precipitated 4. Sulph,4.
when in s alkaline solution H Sis Pas d
Reason : The concentration of S° 100 1n 4]}, aling
medium 1s inadequate for precipitation 2 ;,,,

Assertion : HCIO4 1s a stronger a¢4 thay
HCI10;.

Reason : Oxidation state of Clin HC|(
and 1in HC1O; 1s +5.

315 +§
f‘FIJ..

:

Assertion : Ozone s a powerful "‘\’dt\ln'-
in companson to O,

Reavon : Ozone 1s diamagnetic by, 0,
paramagnetic,

Assertion : SeCly does not have a tey
structure

Reason : Sean SeClyhas two lone paies. (046
Assertion : Ozone 15 an allotrope of ONypen '

Reason : Oxygen s bluish colous hguid and

singlet state 1t s more paramagnetic [
Assertion : Bleaching powder reacts wih ¢,
acids 10 evolve chlonne

Reasan : The chlonne hberated by the s

va

of dilute saids on bleaching powder 1

available ¢chlonne { Yo

{ssertion : The S-5-S band angle in S, m
i 108

Reason S, has a Vashape (.

-

I‘-l’u\

ahedryl

BAC\ UK

”s“rlfﬂﬂ
g4 ‘uo[ exist

Reason : l

in \\'ﬂtcr.
Reason :

95+

Asst'f"”"
Reﬂ_\.(’ﬂ .

wgm}m
reaciit‘ﬂ 1
Reasvﬂ .
s _ls\fﬂ'u"
but H PC
RfaSlJﬂ .

A{ssertio
Reason

100. Assertic

(a)
(b)
(13
(b)
(a)
(b)
(dl
(¢)
(a)

1.
9'

oS,
73. ()
8. (b)
8. ()
97. (b)
105, (a)

Scanned by CamScanner



Reason : Cl; is an oxidising agent.  (20/]) |

" Assertion : H;PO, has strong reducing property t
put H;PO, does not.

Reason : P-OH bond present ip H;PO,. (2012)
9. Assertion : H,Se is less acidic than H.,S.
Reason : S is less electronegative than Se.
(2012)

; glock Elements (Group 1510 1)
e |sion
, . , S i repy
gsertion < PCIS. 1S Covalepy —_— —_— ore |ec[f0mc (20]3}
0% liqllid states but ionic iy, solig %la%cdsmus and Reason : Cl, has M ’
geason 2 PCly i solig gy " | thanF, cl bonds 1°
R Sist —
Icl.rathml PCl cation ang Octaheqry) ])sc?r' 101. Assertion : Bond lengths 10 n tequal' cl
uldt (-?Uff?) | gaseous PCls and solid P ’5d stat€ two ijj
Assertion ¢ TS is less acig;. tha | Reason : Becausc in 5O ' (20
3 Reason Te has larger radiys Ih;: ;IzTE- molecules are associated. , reduciﬂu
. o1, 102. Assertion : Phosphoric acid has n
ssertion : RSP=0 exigy propertics. . contall
' !:ot g but R;N=q does Reason : Phosphoric acid does not 2013)
P P—H bonds.
Reason : P 1s more electrone ativ )
SHVEthan N. | 103 tosertion : O, has higher bond length than ?,f)
. - (2011) Reason : O, is paramagnetic. &
Assertion : AgClis more soluble in N 3 - ow
* jp water. Hythan | 104, Assertion : Sb,S; is not soluble in yello
gson : Ammonia is ammonium sulphide. -
g o1 polar than water, ‘ Reason : The common ion effect duc to §*ions
—— (2011) | reduces the solubility of Sb,Ss. (2015)
rtion @ felium gs in dive .
' 118 1ess in blood., noble gases.
_ 2011) Reason : Charcoal has porous structure.
7, Assertion : C?li\orl‘ne mdergoes disproportionation (2016)
reaction in alkaline medjum, 106. Assertion : H,S is stronger acid than PHj.

Reason : S is more elcctronegative than P,
conjugate base HS™ is more stable than H,P".

(2016)
107. Assertion : Hydrides of group-16 elements
show volatility in the order :
H,0 > H,S > H,Se > H,Te
Reason : Electronegativity of group-16 elements
increases down the group from oxygen to

00, Assertion : Bond dissociation encrgy is Fy>Cl,. | tellurium. (2017)
L@ 2 © 3 W o4 s @ 6 @ T (© 8 (o)
9. & 10. (@ IL () 122 @ 13 @ 14 @ 15 (@ 16 (d)
1.0 18 (&) 19 @ 2. @ 2. b 2. (© 2. (© 24 (2
%.(b) 26 () 27. (b) 28. (b) 29. (@) 30. () 3. (b 32 (d)
Bo@ M (0 35 @ 36 v 37 @ 38 @ 9. (1 40. (a)
4L (b) 42, (a) 43 (@) 4. (b)) 45 (¢) 46. (b) 47, (c) 48, (a)
9 ) S0. (&) SL (@) 82, (¢) 53 () S4. (b) Ss. (d) 5§6. (1)
§. (c) S8 (b)) 59. (¢) 60. (a) 6. () 62. (a) 63. (b) 64 (a)
65. (a) 66. (d) 67. (b) 68 (¢c) 69. (b) 70, d 7. @ 72. (2
B M (& 75 (b)) 76, (@) 7. () 78 (a) 79 (a) BO. (c)
8. (b) 82, (a) 8} (c) 84. (a) 85 (¢) 86 (c) 8. (by 88. (¢)
8. (¢) 90. (b)) 9L (¢) 92. (a) 93 (b) 94, fc) 95 (¢) 96. (a)
9.b) 98 (b)) 99. (c) 100. (d) 101, (a) 102, (a) 103, (d) 104, (d)
105.(a) 106, (a) 107. (&)
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1. (m:zKoz+coz—a4<zco3+§o2

2. (c) : Pyrophosphoric aci{ - H.P.O
Let Oxidation state of P pe 37
= 4x#FD+T A+ Tx(z)=

= 4+2r—14 =9

=y =413

—

OIH OIH
p
oL/ | \0/ fl’\
Baci ~ OH OH ?
asicity of acid is foyr.
3. d): NH," + OH - NH, +H,0

To the :
he jiqueous solution of ammonium salt when
Nessler’s rea

Is formed,
_NH,

KHel, + NHCI+ KOH—> "By |
Hg(I
(Brown ppt.)

KI+ KCl+H,0

4-- (d) : When KCIO, is heated with conc.HCI, a

mixture of chlorine and chlorine dioxide is obtained

called euchlorine.
[KCIO3 + HCl — KCI + HCIOa] x 2
2HCIO, + 2HC] —» 2Clo, + Cl, + 2H,0

(Nessler's reagent)

2KCIO, +4HCl— 2KCI +2C10, +Cl, + 2H,0

5. (d):S: [+ [w][7]7] ground state
S:[1] [*[1[1] [AT7] T [ ] excited state

Six unpaired electrons, form bonds with six fluorine
atoms. It has regular octahedral shape.

.\\x

|
X
|

6.  (d): Arsenic forms two oxyacids H,AsO, and
H,AsO,. Antimony forms only one oxyacid H_‘fﬁ'b(Ji
and bismuth forms only onc oxyacid HBIO,.
Therefore, H,BiO, does not exist.

7. (c¢) : Except NF, and BF,, all other tnhalides of
this group are hydrolysed by water to form
oxychlonde.

BiCly + HsO —» BiOCI + 2HCI

g
EXPLANATIONS .;u;'!lWHW|H||HW|HH"

gent is added, brown coloured precipitate

AlIMS Chapterwise Solutions &
G —

he,

 Baa = ’?1;'sf

Il
il
9. (b):NO; cqntains an unpaired CIQCII-Q.QE
exhibit paramagnetism. N,
N
7/ N
O/ 0

10. (a):HCIO4 is the strongest acid amg,
HCIO,, HCIO; and HCIO4 as more the ﬂu%nHCIU,
oxygen atoms attached, more is the acidity ? .

molecule. Order of acidity s Of h,
HCIO < HCIO, < HCIO; < HCIO,

So the conjugate base order will be just (e e
ClO- > Cl0;” > ClOy > ClO4 Verge,
11. (c):H,Sis the group reagent for I ang v
of basic radicals (cations). So, with COGUp
(nometal here), no metallic sulphide will bp Prody.
12. (a) : NH; + 3Cl; = NCl; + 3H(|
NCl; is an explosive material.

13. (a):Heliumisanoble gas. Weak van der Wy,
forces operate between the gaseous molec .
helium. In NH3, H,O and HCI, there g
hydrogen bonding between the molecules,
14. (d) : We know that anion is always lar

than the corresponding atom ‘hcrefgrer

F>Fand 0>0. s

Also, in a period, size of the atom decreases from leg

to right due to greater forces of attraction, Hence

correct order is : :
0*>F>0>F

15. (a) : On heating ammonium nitrate,

NH4N03 — N)_O + ZHIO

Nitrous oxide is evolved.
st 24 ]p]

Due to the presence of three unpaired electrons, N

“ atom will be paramagnetic in nature,

' 17.  (b) : Nitrogen is more electronegative than the

| phosphorus atom. In NH3, nitrogen attracts the bonded

- pair of electrons between N and H atoms towards i,

" and this effect 1s more in NHy than in PH,. Due 1o

this effect, the lone pair of electrons in NH; can
participate more than that of PH;.
18. (d): More the number of oxygen atoms attached
to the central atom, more is the electron withdrawal
effect towards oxygen atom, which in turn makes
central atom electron deficient so the hydrogen
attached becomes more and more acidic with
increasing number of oxygen atoms.

1
ed

Strﬁng

16 (d):N((Z=17):

that strong
molecules.
H,F, + KF
27, (b):
down the g
becomes et
polarised |
down the
28. (b):
It contain:
can be rel

Rt
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o Bk Elements (Group 151, 45,

€ 1o the presence

funpaired electron on
0 €N atom.

he ﬂilr()g
: ClO moleci]e

20. (a) 2 Molecule hag 4, ——
pprecmble double bong Chﬂram; ) bond hag
bondiﬂg- The molecule jg

2 Darama m
one odd electron in g p-0 g

rbita.
21 (b) : NCly cannot be 1,
cacant d-orbitals avajlap)
clements can expand thejr
o0 the availability of ¢-

Clic since iy hag

ydrolysed g5 there is ng
¢ All other, group V

coordinatjon sphere due
vacant orbitg|.

22. (c) = As nitrogen and OXYZEN atoms are <ime
and highly electronegative with n S d_f’-‘ ;m'dll
gvailable for bonding thus, multiple bonds arcofr itals
petween OXYgen-oxygen and nitro unied
N=N 0=0
Asthesizeof Pand S atoms s large so multipe bongs

are not strong enough, also Catenation is possible dye
1o vacant d-orbitals.

gen-nitrogen atoms,

23, (c) : Hybridisation involved is sp’d nvolving
5, Po Py P2 and d.’ orbitals.

24. (a): The bond strength H-X decreases from HF |

to HI. Thus, HF is the most stable and hence weakest
seid while HI is least stable and most acidic. In
aqueous solutions, HF is only slightly ionised but HCI,
HBrand Hl are almost completely ionised. As basicity

is the reverse of acidity. Therefore, HF is the most
basic of all H-X.

25. (b) : Basicity in nitrogen compounds is
attnbuted to the availability of lone pair of electrons.
The order of availability of ¢ pair on N-atom is :
NH; > NHaNH, > HNy > NH,0H.

Therefore, same is the order of basicity of these
compounds.

26. (a): Hydrogen fluoride 1s an associated molecule
and can be represented by HoF, - This is due to the fact
that strong hydrogen bonding exist between the
molecules. (as I is highly electronegative element)
H.F, + KF —» KHE, + HI

27.
down the group, the polarisation of the electron cloud
becomes easier. So, heavier noble pas atoms are easily
polarised in polar water. Thus, solubility increases
down the group

28. (b): H,PO, is atetrahedral structure molecule
It contans three ~OH groups so that three protons

(b): As the size of the noble gas atoms increases

¢an be released. So, it acts as a tnbasic acd

r due 1o Pn_d'n |

S ey /
9. (a) : NO, is Paramagnec g, e 0

131
0 0 |
I I P~
Vi
fP—OH P~ H | OH
HO OH H OIHOH H
(H,p0), (H,PO), (4PO) ic acid)
(Tribasic acid) (Dibasic acid) (Monobas!
0 0
I Il ) dJ
g o7 T H,P,0, (Tetrabasic a¢!
OH OH

29. (a) : KO, is a superoxide of potassium
containing superoxide ion, O which has three
electron bond, Thus, this ion can be represented

:aSEOL"" :l

The presence of one unpaired electron in three
electron bond makes this ion paramagnetic.

30.  (d) : H;PO,, H;PO; and H;PO, contain one,
. twoand three ionisable hydrogen atoms respectively.
H;PO; == H" + H,P0;
H;PO; == H" + H,P0; == 2H" + HPO,*~
HyP0; = H' + H,PO, == 2H' + HPO,"
= 3H' + PO}
But there is very little difference in acidity.
P
H-F—Oil H-P-0OH HO-P-0OH
H (l)}[ Cl)ll
sp’ P’ sp’
H. PO, H,PO, H.PO,

' As sp’ hybridised, therefore all are tetrahedral.

31 (b): 3HCI+HNO, —> NOCI+2H,0 + 2CI
Nitrosyl

chloride

32, (d): Thealkalimetals dissolve inliquid ammonia
without evolution of hydrogen. The colour of the dilute
solution is blue and is paramagnetic in nature.

M - M (in hquid ammonia) + ¢~ (ammoniated)
M+ (v + »)NHy = [M(NH;), ] + ¢ (NHy),
solvated electron

33 (a) : Stabihity of oxides of higher oxidation
states decreases with increasing atomic number.
Nitrogen exhibits a large number of oxidation states
suchas +1,+2,+3, ¢4, 45 in N,O, NO, N,05, N,O,
and N,Oq

Aqua regia

34, (c):Azndeionisa lincar molecule, it is a pseudo
halide and formal oxidation state of N in azide 1on 1s
| Resonance structures of Ny 1on are :

N N=N: €3> N=N-N: <> N=N=N

VN

&
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G F Ca B 1

Electron affimty -36 38 35 -32
The low value of electron affinity of fluorine is
probably due to small size of fluonne atom, i ¢
electron density 15 high which hinders the addition of
an extra clectron

36, (b) 1 O.F; and H,0,, both have open book type
structure.

1 P ————————
| ; }
SN S 1 Las A |
/s %/. A 1' "
g |,l O: R 5—:__3 2 :-_j
..,'—"._ e HY o» aerh/
.rp?*r
' 4 /
e o
“- T ‘ | —

Noa hocar and ros-planat
! S5 wructare of N O maolecule
® UhF:. one O - 0 bond and two O F bonds are

hwng i different planes, e this molecule like H.0,

(4] ] [ ] ;‘-:.(\"g.g

has noa-linear and noa-planar structure
3T ) -~
M. (@) N0, Ney
0 S0
O
0
}.———-—-—J—b——.—l
NeOF, \.c
' w__ .\ __‘.}
b
I, -+ .
ek, I,
e
o 3|
f
)
r
i r
Wois: o, \ ’
".I i
O 0
v
Py

MCTTEM AIMS Chaptenwise S%N

b 0
A
‘l'\ | .l'I:
J / \
.. 0 H \\
&P \ .. P
\ — n - I‘, .y
\
HUR \ O
e ‘_\\ P /, L
H i
PO

40 (a):K:MnF, « 2SOF, < JRSbE agn

In this reaction, the stronger Lewis acd Shy & 2
the weaker one, MnF, from its salt My} ol L,\"‘"
and readily decomposes 1o give Mak | o4 ""“"- o
."--"‘_
41, (b) : Tincture of wodine 15 30 agueoy, | |
of Iy 10 K1, and French wodine 15 a solutiog .".-‘-""
lu"
42, (a): POl s molocular in the gas phyg, by
as [PCLJT [PCL] o the crystalline solyg

43, (8): When traces of sdide 1 the foryy, of
Kl 5 addad to the salt, sodised salt 15 obyy

&

45  (c) : The different allotropic formy of Stiloa
arises partly from the extent to whych ¢ 4
polymerised and panly from the cryyta) Stryc ',',t"
adopted o
The two common crystalline forms are Q- thogs,
sulphur and f-monochnic sulphur A
madification 1s y-monacinic sulphur All theee 5.
contamn puckerad S, nngs with 3 crown conform,, :
Engel's sulphur (E-sulphur) contaws S, nne,

Sn S S0 510 S Sipand Sy nngs have h:;:r mag
by Schonudt and his group

o

tug,

i\.j"j
mod

Plastic o y-sulphur contains spiral chaun,y oo
sanctimes S, and ather nngs .
Ihe other allotropc foems of sulphur are o
\uliﬂlm and ;u{lmlal o ;ii :ul‘\hul

46, (b): Thare are several types of van dor Waee
aftraction . dipode-dipole, dipole-iducad dipole gy
spontancous -dipole-induced -dipole  The spoess
soous -dipole-inducod -dipole attractions arc 2,
bnown as Loadon dispersion forces LDE o

sirpisingly strong hat are oaldy short fafge hwvo « ¢
surface of noutral molecules of mert gases A

molecules have LD and strongth ncreases with ox
size surface arca of the molooude In case of haloges
LDF wcronses ms F, < O, < Be, < |,
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The p-Block Elemonts (Group 15 1, 45,

47. (c): XI;:F_ + 3K
6is) IIOHJH‘“’XEU“” 1 6HF

Highly

explosive

fay

the carth’s Crust. (aboye y abundan clement iy

wi %)
49. (d): :l Na0 + 1,0 2NaOH
0 Ezzgc‘:”gﬂ - 2Nn{-)I-I + H,8
- 2 H,0 -, INaOI + I,S¢e

~ NajTe+ 1y,
[ will have the hllghest PH. Amon
acidity £0€S On increasing o, goi
as bond length inereases o incre;
tom. 80, PHy < pHy < ppy,

verall order is pH; > ppy . PH; = pi,

= 2NaOJf 4 HyTe
BHS, 11,Se, 11, 7e,
ng down (he group
15ing size of central

N\ 7
50, (d): O/S\
N I
\ S— ", .
O&S\O/S\\E 9 Cyelic trimer
51. (a) : Hypophosphoric aciq g
0O 0
I
HO*T—?-OH
HO OH
Pyrophosphoric acid
g
0<——F -0-P—0
OH OH
Metaphosphoric acid
HO_ 0, oH

AW

Orthophosphoric acid
0

T

HO -P- OH
I
OH

52,
bonding, forms the anion, HF; . The compound is

written as K'[HF,]
53 (a): Qﬁ Qﬁ Q“ﬁ

0 0
In OF, repulsion between lone pairs is greater than

Br Br (l Gl E
that between bond pair since clectrons are away from

- Hybridisation of Xe

(€) 2 The fluoride ion, by a process ofhydrogen | 59. (c¢) : The structure of peroxodisulfate amon is

O and nearer 1o 1, I Cls
nearer 1o O than 1o (1, s the bor
then 100 280 1 1,00, thes bomding, © ol atigle 16
closer to oxygen than in C1,0, 8¢ the b

largest (1167),

540 (h)s 2a00 Fhir,

fHlilite 0
Lol b jabsrl) 4 ”””' t “"

iy

Winbirt) >

Stthiun bgpebrornle

On acidification, the final tmizture pives bomiis,
SNaBirO ¢ MaBie(), + 61| >

OMaC) Ak, o 40
Thus, during the reaction, bromine 1 present i fonf
different azidation states e, zeroin B, o) i Habif ),
=Lan NaBirand +5 i HalseC, The greatest differeoe
hetween various ozidation states of browine is 6 aned
not 5. On acicification of the fival wmizture, b, 15
formed and disproportionation of Br, occurs during
the reaction giving BrOy, B oand B0, jons

1

IRETHISH

| 0
55. (d) : The structure of ZeOF, - 6 . 4

|0

| |
No. of lone pair of Xe = 0 and no. of band pair = %

1
spd
Hence, shape of XeOyF, should be trigonal
bipyramidal and not octahedral.

56, (a): Phosphorus trichloride reacts violently with
water forming phosphorous acid,
PCly 4+ 3HOH —— H,PO, + 3HC

57. (c): XePtF,, was first real compound of any of
the noble gascs,

O 0
|~
’l

58. (b): un/l
0

/HH
[l

' 0
0

I'/
V4
(9] OH

(HPO,),

]

07

It has a 0-0 bridge.

d

Scanned by CamScanner



134
oh. (n) :N N bond length i mminimum in NO.
Compound Structure
7 2 )
N,() N T N e
[ inear
Oy ,-“
‘/ ) f
2, - ‘.”%
S ALY
N0, o ( Ny I /”
117
¥ ["lanar
(9 I 4) 4'.‘ ()
//' __n:'
% 175 pami ;
NI(JJ 135 N,___.N\
()
0 Planar
()

Q A0 £
SN
N:fh /N 12 N\{“

I"lanar

9] ()

61. (c): Hydrolysis of Xcl is not a redox reaction.
XcF, reacts violently with water, but slow hydrolysis
by atmosphenc moisture gives highly explosive sohd,
Xel),
XeFe,, + 3H,0,, = XeOy,, + 611F,,,
Partial hydrolysis of Xel (, yichds XeOl 4 and XeO,F .
Xel, + HO —» XeOF 4 + 2111
Xek, + 2H.0 -2 XeO,F, + 4l
62.  (a): Rhombic sulphur s msoluble i water but
readily soluble in carbon disulphide, €S, Itdissolves
to some extent in benzene, alcohol and ether also

63. (b):CIF and Brl | are used for the production
of UF, 10 the ennchment of 117"

u,* CiF,, —» UF,  + 3CIF

64.  (a) : Duc to hagh clectronegativity and small
stze, fluorine forms only one oxoacd, HOE known

ds ”U"H\l‘“ acid or hf‘pi"'“l]l'l’llll\ Al “’

65.  (a) : Duc 10 decrease m bond (M £, where
E () S, Se, Te) dissocianion g'l:lln.lel_\ down the
group, acidic character increases

Hence, the order 1s

HO< HS HSe W Te

£ “Inn o
66.  (d) : In mitrogen tamily, due 10 1men patr eflect
bois pom .
as the tendency o show b oxadation state INCICases
o b
down the group from As 1o Bi, tendency to
s Ty v
dispropirionale decreases
h? . ¥
(b) : HPO, is 3 pood reducing agent as

aniEams two PP b & - .
wo | ” honds andd thus red K0S _\:"\‘1 ). 1o '\l'

ATTTER AIMS Chaptarwiso Solutions Chemisy,,
L 201,0 —> Ak 1

AANO, 1+ 11LPO,
W ' 4HNG

! OH. {"]' S _i' (K_,-_ S
| [Flement Boiling point erence
,-——-"_'_IP‘_'_" i
I ey [

I ':54 } E—

As | mEE_ ) w72
15 1837 .____I :
('t)__‘ (j_,j_; With ](2( 'r)(JF, S0, works as reducing apen
 Cr, 0, + 11,50, + 350, —>
O K50, + Cry(SO, + 11,0
jon s not a redox reaction,

With water the react
50, + 11,0 —> 11,50,

IMp + SO, —> 2MgO + S

Mg + 50, —> IMpO + MgS

S0, (d): Acids which contain P—1 bonds have
Cstrong reducing propertics [Hypophosphorus acid
(1,1°0,) 15 a good reducing agent as 1t contains tyg
P11 bonds. It has one P OH bond, so it gy

. monohasic, rf

“/l\\()ll
H

(Muonabasic)
L 71, (a) : Acidified KMnO), isrcduccdbya::idic.’i(jz
(S0, + 21L,0 —» 11,50, + 2H] 5
21+ O = 1L,0] # 5
2KMnO, + 3,50,
- K,S0, + 2MnSO, + 3H,0 + S[0)]

2KMn0O + 550, 4 211,0

» K50, + 2MnSO, v 2H 80,
72, (a) ¢ Due to their ngh reactnaty, halogens are
not found i free state,
73 (c) : At clevated temperature or in the presence
ol catalyst, strong bonds between two N-atoms
rupture, and make N, molecule reactive
4. (d): The bond angle of PBrgos lesser than ',
but the bond angle of NBr, s greater than NI,
Size of Bros larger than hydrogen
75, (b) 2 Liquid ammomia s used i refngeration

on account of sts larpe heat of evaporation

Bt gion s
b gis? ) put there
ron occuy

i;:,’:’pctc'(sl"cl
s p
e

d l: 115 C

(a)
pr; 2"

chtidisi
” () : Structure
s .

pue 10 the present
i dibasic acd

il (M : Oxyge
dement after fluos
o form dinegativ
0 clctlﬂ‘“':t"‘“ IsL
g, (@) All the

Jdeepens with the
o todine

The colour 15 du
wsible hght by 1l
¢lectrons to gl

Light
yellow
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ok Elements (Group 15 to 18)
P s

i " is sp” here and th
ls © peqtion 18 g erefore
@ 1 'dlsanio efore planar structure
W ected
b A - - 3
{JPO“ Ih“p e ] o 257, zp
HN ) R S -

0 I*‘iliridisfl“o" is sp”, therefore tetraheqy) structure
—— i° ected but there 1S pyramidal Structure as |one
ice s jectron occupy one
8 i',,if of elec PY oue of the ¢operg of

E:m‘hcdﬁll‘ @
N
H | H
T— 1 NG - .
agent q DE SO, 111}] .p:.nh;ncc of moisture acts as a
T ¢ caqeent. This s due sy it
pleaclin BgEn aue tothe reducing nature of
“H,0 _ But bleaching action is only temporary,
" S 25,0 — HaSO, + 2[H]
S : sence : ,
sill‘““nly' Cl, in presence of moisture give out
ent oxygen and causes bleaching,
38 4
% 1,0 - 2HC1 + [0)
haye hc;f pleaching action 1s permanent,

" acig () : Xenon belongs to noble gases which are

S ' W A VerY e . . .

i:“'a L.o]l:ild‘:FEd to be very unreactive. In xenon atom, the
1S ionisﬂliﬁﬁ potential of Xe to lose one electron wis
f\Und to be nc'ﬂﬂ)’ C(]lll\falt:m that of

\ . -
0.2 0 T e - Also, due to the presence of empty
<j-orbitals, electrons can be excited and higher
;-Jlenu‘)‘ of xenon can be produced. e.g., XeF,, XeF,,

_ .\'th elC.

: 50; «9. (a):H:SO; when react with NaBrand Nal. give
ot Bry and 1 as concentrated H,80, is a strong
pudising agent.

§0. (¢) ¢ Structure of HyPO; is
5[0) 0
= :
2N

“‘“4 H ¢y OH

IS are Due to the presence of two hydroxyl protons, H;PO,
is dibasic acid

ien §1. (b) : Oxygen 1s second most electronegative

ence ) _

toms dement after fluonne. So, 1t can casily gain electrons
10 form dinegative amon (O ) while sulphur 1s not

PH so electronegative clement as oxygen,

i £2. (a): All the halogens are coloured. The colour
deepens with the nse of atomic number from fluorine
10 wdine

nxe The colour 15 due 10 the absorption of energy from

| k
visible light by their molecules on exaitation of outer
1 clectrons to higher energy levels
| | Cl Br |
’ Light Yellow  Reddish Decp
) J yellow green hrown violet
R —

— S I
-_—

83. (¢) : Lower value of bond dissociation encrgy

s ; ons
' of fluorine is due to the high interelectronic 3

between non-bonding electrons of the 2!3‘_0rb‘té’llk0f
small sized fluorine. As a result F-F bond is Wea er
as comparison to C1-Cl and Br-Br bonds.
Bond dissociation encrgy

F=F 38 kcal/mole

Cl-Cl 57 keal/mole

Br-Br 45.5 kecal/mole

I-] 35.6 kcal/mole o
84. (a): BaCO,+2HNO; - BaNO3) + H20F CO;
85. (c): Sb(Ill) is a basic radical of [1B group for
which group reagent is H,S in presence of dilute HCL.

It is necessary to maintain the proper hydrogen 101

" concentration for the precipitation of 1Ind group Ca_“““s
| and 1o check the precipitation of IV group cations.

. 86. (c):Grculerlhcnumbcrofncgalivcions present
- in the oxy-acid, greater the acidic strength.
| In general, the strengths of acids that have general
' formula, (HO),,Z0, can be related to the value of n.
" As the value of » increases, acidic character also
increases. The negative ions draw electrons away from
the Z-atom and make it more positive. The Z-atom,
| therefore, becomes more effective in withdrawing
" electron density away from the oxygen atom that
bonded to hydrogen. In turn, the electrons of O - H
" bond are drawn more strongly away from the H-atom.
" The net effect is it makes proton release easier and
| thus increases the acidic strength.

87. (b) : Due to the ease with which it can liberate
' nascent oxygen, O, acts as a powerful oxidising agent.

| 03 b O: +0
| s LS, / 0\
| Paramagnetie /

(due to presence of

|
two unpatred electrons)

Diamagnetic

88.  (c): SeCl, possess see-saw geometry, which can
be regarded as a distorted trigonal bipyramidal
structure, having one lone parr (Ip) of electrons in the
basal position of the tngonal bipyranmidal. See-saw
geometry of SeCl, molecules anses due to the spid
hybridisation of the central atom. The distortion in

shape 1s due 1o the presence of one lone pair of

clectrons

BY, (¢): Oxyeen is a colourless, odourless and
tasteless gas. 1tis paramagnetic in gaseous, hquid and
solid states e ean be liquetied to a pale blue liquid by
compressing the gas at a very low lemperature Its
allottopic: modification 15 ozone

90. (b): The reaction mvolved 15
CaOCly + H,SO,; — CaSO,; + 1,0 + Cly

L3 |

W

AR .
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93.

1 "
na QITATTS 1
ne strengin of the H -

€ M
94. (¢):Duztosmazllsize
N cannot form B, N = O.Th

(b): Asthe size of the atom Min H. M imcrezses.
t

bond decrezsss.

sxi

2nd zhsence of d-orbitzl,
he electronegativity of N
(3.0) is much higher than P (2.1). i ‘
95. (c) : Solubility of AgC] (2t 25°C) in H;0

= 0.0020 g AgCl per litre of H:0
Solubility of AgC] in NH; (2t 25°C)

= 1400 g AgCl dissolved per kg of NH;
Solubility of AzC is more in NH, due to formation
of soluble stzble complex [Ag(NH3)T .
Ammonia 1s less polar than water, 2s oxygen 15 more
electronegative than nitrogen.
96. (a): A mixture of oxygen and helium is used
in diving apparatus which gives the same partizl
pressure of O as in normal zir at | atm. Due 10
high partia] pressure and greater solubility, N gets
dissolved in blood and form bubbles (bends or
decompression sickness). Hence, N, 1s replaced by
helium which is much less soluble in biological fluids.

97. (b): Cl, + 2N2OH (dil.) 22>
NaCl + NaOCl + H;0

3Cl, = 6NaOH (conc.) =25
q.ﬁ;(.ll v lnd(l(’ t 1.!“3“
Chlorine undergoes the simultaneous oxidation-
reduction. Chlonine 1s simultancously reduced to
chlonde 1on (C1 ) and 15 oudised 1o either C1O or
ClO, 10n. Halogens (¢ g C1) have a strong tendency
lo accept electrons, so ”1;‘} act as strong u-.n!mng

agents

O 0
I I
/N> n >
Nt \ " OH
98. (b): HO" 'y H(:/ "OM
(H,PO,) (H,PO,)

— ry. zcl 25 reduCing aq.. r
meals, THUS- H,PO, 3¢ > B
0. Aozt noL :
e g 15 MoUre glectronegalive than 5,
- 5 JlahSe= e
99 fC} = | &

Uilalltri L’n.::‘"':’,!' is F._

pond 4155

o £*
larpet

Jectron-clectron 1., &
TPy

100. (d) *

PRy 15|
DECe Ly

12417 ;-]-,

relzllvel) ’

the lone pairs in k2 molecule wher e,

?:’ 1;'.',,. ) ;:4;#, other than n Cl,. an

TR L0 2

-1 cate. PCle enisty a. .

]f"l ‘aj : ‘A.s in ‘,Uhd St s . 1 ay darn W

2 I -rpClL] I which the cation be oy

solid (POITIPC) 0 o) 1 is oty !
g e anion, [PCle] 15 0zhedyy | &

gonal bipyramidal syp, 1

==llrp-
Lztorial bonds 2r¢ €quivalen, 3"

han ¢ " }-.||.
are IUIIE’ET than ‘-'-I'J'dun-,,H 5
“nd

yerahedral 20
in gascods state has U1
‘J.'r;ic.h three €4
the TW0 axial bungs &1t |
due 10 MOTE bond pair repulsion.
hr)'eph(.ll'it acid 15 @ tribasc acid )

2. (a): 3
I ; groups arc present.
9]

three hydroxyl

1
HO—P—OH
|
OH
103. (d): &
. aly {D
Str. 0=0 O = 02004,
T 2 TG M
B.O. 2.0 L3

The bond length decreases 2 bond order incre,,
Hence, bond length of O, is higher than ), ~

The resonance forms do not show any Unshareg
electrons. Hence, 0, molecule 1s not ParaMmapre;

104. (d) : SbyS3 15 soluble in yellow aMmon;
sulphide. ‘ ‘ '
Sh:S; ¥ 3{\”4}:g - 2“\‘”4}35b5|

105. (a) : Inen gases arc adsorbed on the charggy

106, (a): HS,,  +aqg— HS,, +H

PH, , +4q —+H,P, +H

o T g,
As § is more electronegative than P, conjugate by,
HS 15 more stable than HL,P . Hence, H,S 15 strop :
acid than PH, ‘

107, (d): Hydrides of group-16 elements shoy,
volatility in the order

H,S » H,S¢ » HyTe » H,O

Oxygen 1s most electronegative than other ¢lemen

Iyor
o~

of group-16, 1t undergoes hydrogen bonding Due
strong intermolecular hydrogen bonding i 1.0 -,
shows lowest volatility
As the size of the atom increases regularly fron
sulphur to tellunum, van der Waals’ forces

{ ‘ -
Oroacyds of phosphorus which contain P~ Hbond  attraction increase and hence volatihity decreases fro
act as reducing agents and reduce metal salts to free  HLS 10 H,Te

-——_— . -

1.

L

Number of v
® !

© 8

jp order 10
is coated W
(a) zinc
() tin
which of
conﬁguralii
(a) [Ar]3d
(C) [Ar]4s

which ¢
phologI’a]
(a) Ag:S
(c) AgC

Which 0
plackon't
(a) CuC!
() AeC

Blister ¢
(a) allo
(c) cop!

(dy ore

Which
as whit
(a) Zn
(c) Na

g. Whicl

reactio
colout
() Z
(c) C

9. Brass

(a) 2
t¢) 4
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ons Chomis,,
Y|
g apenl Wl”l‘c-

than Se

/ i ,', i ]
Lron rr:pul‘,”,,:
here they 4,

1

THE d- and f-BLOCK
ELEMENTS

I

3 s AN oy, e
1, [PCL)" )
edral. Pe), .""Um?h” of water molecules jp MOhr's salt is 10, Which of the following can give iodometric
structure g, (a) (hy 5 A
lent, whif,. (c) 8 (d) ¢ (1994 mrauojn_. (b) Cu**
orial bop. i / (a) Fe Ag2* (1997)
! |n order 10 pmtu.t Iron from corosion, iron (c) Pb¥ (d) Ag
Sl de s u.;alt‘::d with 11. Which of the following does not react with
' * .'t (a) :Irj: :'}J nicke| AgC]q
jrp &5 ®) copper. (1995) (a) NaNO s NH},OS (1997)
whi.dl e e f“.”(_w"mg 15 the electronic (c) Na,CO, (d) Na:5,0s
configuration of Cu®* (7 = 29y 12. Which of the following elements are
(a) Mrp‘{’ 2 (b) [Ar}4s'34" analogous to the lanthanides?
/ (c) [ATIZ3TPT (d) [Arjdsi3qn (a) Carbides (b) Borices
% * (1995) (c) Actinides ) Hydades:
which of the following is used in (1995
phomgraphy? 13. Which of the following transition elements
(2) Ag:S (b) AgCl shows the highest oxidation state?
(c) AgC0s (d) AgBr (1995 (a) Fe (b) Cr
o 3 - _ (c) Mn (d) V (1999)
which of the fnllnmng compounds turns .
plack on the addition of ammonium hydroxide? 14. Which of the following metal is present In
(3) CuCl, (b) PbCl, brass, bronze and german-silver?
(c) AgCl (d) Hg,Cl, (1995, (a) Cu (b) Na 200
Blister copper is (c) Mg (d) Al (1994, 199%)
(a) alloy of copper  (b) pure copper 15. In dichromate dimer
(¢) copper contamning 1% impurity (a) 4 Cr - O bonds are equal
(d) ore of copper. (1996) (b) 6 Cr - O bonds are equal
- : . (c) all Cr- O bonds are equal
2. Which of the following compounds is known (d) all Cr - O bonds are unequal.  (2000)
as white vitriol ? ) _
(8) ZnSO,-TH,0 (b) CaSO,.2H,0 16. Tempering steel is a process of heating
(¢) Na,S0,.7H,0 (d) MgSO,-7TH,0 (a) steel in contact with carbon and
(1996) quenching 1t
f _ (b) steel in the presence of ammonia and
i [: 8. Which uf. the following compounds on quenching it
reaction with NaOH and “\'.‘1_( ’,-. gIVes }L‘”l'“ (c) the hardened steel to a ICI'II[‘ICFLHUTC below
colour? redness and cooling 1t slowly
(a) Zn(OH), (b) ANOH), _ (d) steel to bright redness and quenching 1t
(c) CnOH), (d) CaCO, (1997) (2000)
9.  Brass is an alloy of copper (Cu) and 17. Philosopher’s wool when heated with BaO at
(a) Al (b) Sn 1100°C gives a compound. Identify the
{c) Zn (d) Ag (1997 compound
{
S —
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(3) BaZnQ, (" Ba + Zn0,

(¢) BaCdo, () BaO, + Zn

(2000)

I8. Idenufy the ransiion element -

{3\ [_n :_\‘:_, ‘. \\“1 n" _,[,\_

lb‘l ]3 -'_\'::I.'"\. \\"'\ |"?1“J‘ 4\-4[1

t\:] [_‘ :‘—“‘:;‘I“ L \"Pﬂ J[' 4\‘-4“!\

(@) 15 26°20%, 3633p°3 2, 47 (2000) |~
19. Which of the tollowing is the correct

sequence

[ ]
M

26.

of atomic weights of the aiven
elements? )

(@) Ni>Co> Fe

N (b) Fe>Co>Ni
(€} Co>Fe>Ni

(d) Co >Ni>Fe

(1996, 2001) |

Which of the followi g does not have valence
electron in 3d-subshell?

(2} Fe (ITH (bY Cr(D

(<) Ma (I (dy P(0) (2002)

Lagmaute 1 2 mixwure of ron oxide and
rdivion: Wlar
(2a) zinc powder (b) potassium metal

(¢l sodum shavings  (d) aluminium powder.
(2002)
The colourless species is
2) V(L (b) VOSO,
(c) Na.VO,
l\i) :\l}“‘::{.-h. .’S(}; HO f:””j]
Lanthanide for which <11 and <111 oxidation
sI3Ss are common 1s
fa) La (b) Nd
ic) Ce (d) Eu (2003)
The higuefied metal expanding on solidification
(s {b) Al
| Zn (d) Cu (20004}
ng the fotlowing pair ol wons, the lower
uidation state in aqueous solution 15 more
hie T = Tk l“...'f. 1
2) 11", T (b) Cu’, Cu
) 4 g & (dy V- NO (2005
ar ampantied by Co (1) compounds o
| gree (b) deep-blue
How (d) red {200
ng estimation of mekel, we prepare mickel
glvonime, a scarlet red sohid This

[TeIcal AlIMS Chapterwise Solutions Chepy,i

—~)
(@) ionic
(¢) metallic

(b) covaleny
(d) non-ionie Comp),

(2 ”.‘)7
Mercurous chloride exists in the fopy, of
(@) Hg' (b) Hg,*
(¢) Hg¥ (d) Hg* (200,

What are constituents of "Mischmerg))
(a) La, Fe (b) La, Ce

(¢) Fe, Ce (d) Ce, Cu (204
)

30.  Match list Twith Tist 1T and seleet the COM,
answer using the codes given below e lstg
List 1 List 11
Metal ion Magnctic ummunlu;,\”
Al o 1. 135 T
B.| Fe¥ 2 K
C.| N 3 E_E_H
a4 __-__--‘h‘"“-‘
D.| Mun¥ 4. {15
&
__—‘_-_-‘_-_‘H.
Codes
(a) A-1,B-3,C-5,D-4 (b) A-2.B-3,(5 D]
() A-4,B-3,C-5.D-1 (d) A<.B-5,C3, D-|
(2019,
31. Which is not stable under ambient conditjopo
(a) Fe* (b) Mn?*
) T (d) Cu’ (201
32, MnO; in an acidic medium dissociates ip,
(a) MnO, and MnO; (b) MnO and MnQ,
(¢) MnO, and MnO (d) MnO, and Mn()
(2012
33, Magnetic moment of Cr*™ is nearest (o
(a) Fe' (b) Mn*
(c) Co* (d) Ni¥ (2012,
34, Which of the following elements has lowey
meltng pomnt?
(a) Cr (b) I'e
(¢c) Ni (d) Cu (2013
IS, Mavimum number of unpaired electrons g,
present in
(a) G’ (b) Yb'
{e} Th* Wy Pm’ (2013
6.

When calomel s treated with ammoniun
hydroxide, a black substance s tormed
black substunce s

(a) Hg + HeO (b) “:.'““}.‘( l,
(¢) N -Hg - Cl + Hg
(d) HgiNH), + HgO

[he

(J0]3)

-‘1, coﬂvc

copP
cont’d
mi)dll
@ !
© ¢

Colo
is
(a)
(c)
3 The
(a)
()
(d)
A
bot
()
(<}

43

As

po
Ri

40.

4, A
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AL

¥

44,

47.

A0.

o d .and I-Block Elomanis

wWhich of the fo]1,
{n] !\l[lnni
'l':] ],.'l[““]z

N is moy biasiey
1) (I[Ull)
() lL[(l]I] (’UU}

exisl?

Which of the follgyi,
(@ [Cul,]
(c] “’U,lh‘

e 1on duu not
(b) V

KMnO, i alkaline med;
() Mun' 8l Changey (g

, (b) MnQ),
(© MnO; () Mn(UII)_‘

(2014)

Choose the correetly
Y Parred pageqyy Cilion

and 118 m.1yulu (Spinonly) m,

nent (i |
@ T 38TBM. () oo 49{“ “iNI*;M
(©) Co¥, 37 BM, () M 490 f; M
(2014)
In presence of acidic mediyy
converts H,S into h I‘M"ih

(a) Mn only

(b) MnS only
(¢) MnS + 8§

(d) Sonl
Copper sulphate is dissolyee
CLln[ﬁillillg o for mal:
mixture.

(a) NaOH
(¢) Ca(OH),

(2014)

mowater
Ny sordeany

(b) KCN
(d) Al of these

(2013) |

(2015)
Colour imparted by Co(ll) compounds 10 glass |

15

(a) green (b) hrown

(¢) violet (d) blue (2015)
The colourless species is

(a) V@l (b) VOSO),

{¢) NaVO,

(d) [VH.0)]S0.H,0 (2017)

Among the following, the compound that 15
both paramagnetic and coloured 1y

(a) K10 () (NH).[TCL)

(c) VOSO, (d) KJCWON),

(2117
ASSERTION AND REASON

{xsertion 2 Tungsten has very high melting
poant
Reason: Tungsten 15 a covalent compound

(1997

Issertion: Tmling of mercury occurs on
passing ozone through n
Reason: Duc o onidation of mercury

i 19%Y)

48,

a9,

5.

5%

S6.

JVECN .
o

139

Assertion : Cuprous ion (Cu’) is colourless

whereas cupric jon (Cu'') is bluc in the

agueous solution,

Reason : Cuprous ion (Cu’) has unpaired

clectrons while cupric ion (Cu'') does not.
(2002)

Assertion : Solution of Na,Cr0, in water is
mtensely coloured.
Reason : Oxidation state of Cr in Na,CrO; 15

VI, (2003)

Assertion : Potassium ferrocyanide is

diamagnetic whereas potassium ferricyanide

IS paramagnetic,

Reason ; Crystal field splitting in ferrocyanide

ton 1s preater than that of ferricyanide ion.
(2005)

Assertion : K.Cr,0, is used as primary

standard in volumetric analysis.

Reason : It has a good solubility in water.
(2006, 2015)

: Change in colour of acidic

solution of potassium dichromate by breath

is used 1o test drunk drivers.

Reason

Assertion

: Change in colour is due to the
complexation of alcohol with potassium
dichromate. (2006, 2015)

Assertion : Copper sulphate solution 1s not

stored i zine vessel

Reason : Zine forms complex with CuSO,
{2007
Assertion ; Magnetic moment of Dy is the

highest among the lanthanoids,

Reason @ Orbial motion contributes magnetic

moment (2007)

{ssertion @ Copper metal gets readily

corroded mn acidic aqueous solution
Reason : Free energy change for this process

15 negative (N 2M4)

{ssertion @ Transition metals are poor

I\'dli\ln_L' agents

Reaseon @ Transition metals

form numerous

alloys with other metals {2010)

Assertion : The degree of complex formation
i actinides d-—.\u.m:\ in the order
MY > MO > MY > MO,
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140
Reason .
n-humliug
and thioethers.
S8 Asyertion
o+
Reason :
than that of e
59, Assertion : Cev
in volumetrie analysis,
Reason .
+3 oxidation state,
60. Asserrion
Lu(OH),.
. @ 2. @
9. (c) 10. (M)
17. (1) 18, (d)
25, () 26. (b)
o M (D
4. @ 42 ©
49. (b) S0. ()
§7. (b) 58 (0

Actinides form complexes with

heands sue

b as alkyl phosphines

(2010)

* Reduetion potential of Mn (43

2) 18 more POsitive

than Fe (43 10 +2),

lonisation potential of Mn is more

(2011)

15 used as an oxidising agent

» Ce has the tendency of attaining
(2012) |

¢ La(OH), is more basic than

.
19.
27.
1s.
43.
s1.
59,

(a)
()
(d)
(d)
(a)
(d)
(<)
(a)

6,

(d)
(c)
(d)
(h)
(<)
()
()
()

| Reason : Size of Lu'* increases and shoy,
1 ‘ . . ‘
less covalent characler. 0,
61. Assertion : Co (IV) is known but N (Iv) &
}lg“i,.um . Ni (IV) has d' electronic configyy,
el .
2
1| tion. - i
2 . The correct order o n“d!bm
1. Assertion : T S : .
6 power is VO, Td Crfo’_lamﬂr“%n-“ 7
I . : The oxi auon s i
Reason e
3. Assertion : Chemistry of ?Ciinoids IS Mo,
o '1“1 licated than lanthanoids. |
mﬂ{1 , + Actinoid elements are radioacy,
| Reason : o
|
g (w) 8 (<)
¢) 1.
5, (&) 6 il 5. (b 16 (0
13, (¢) 14. a - o AL 10
321, 1€) 3.
21, (4 ae @ 3
b 30, (© 3L :
i il 9. (b) 40. (b
. 38, () I
3. (&) - v @ 48 ©
' 46. (©) . .
. = g, (d) S6. (b
g3. (a) 54. ) %
6. 6. (b 63 b

—(Answer Key)-

. (d)

n NSRS, 1Ty

\.

AlIMS Chapterwise Solutions Chemjy /| I

in. (¢):

consis!
L‘Dﬂslhl"
13. (t]
L€ KA
14, (2
an allo
Cy, &1

15, |
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hemisgy

nd A
Sh()_;_S
207 2

N1 (TV) is
201’1ﬁguraq_
(:O[,;}
xidisip,,
1 1S +7.
f_"’f}!.;}
IS more

10aCtive.
(_"f)[,;j

a)

o CDFT"S}:O_“_OI' rusting is a surface
. meﬂon a_nd 1 fua_ lron. 13 pr_otecled by coating
?@'0 5 thi film of zin¢ which is more active than
(P | process called galvanisation.

e lSi Cu(Z= 29) : [Ar_]-is‘.’ta'  Cu™ : [Ar)3a,
L )1 AS AgBr s sensitive to light, it is used for
L .l1 hommphlc films.

wEr

‘_ !',;;n of sodium thiosulphate is used as fixer. It
5»“""_ , soluble complex with silver halides.

!&‘fﬂr: NaS.0, Na [Ag(S,0,),] + NaBr

AF 4): The black substance obtained is a mixture

d mercuric aminochlonde.
/NH;
INH,OH—>Hg{ "+ Hg = 2NH,CI*H 0

\ Cl ;
Black

A (c) .*Blister copper’ 1Is impure copper
;S_QQAQCUL

(a): White vitrniol : ZnS0O,.7H,0.

- Yellow colour is due to the formation of

-

" ercury 27

H;:f’: g

(c)
2- jon.
ﬂr-{;bm: +3[0] + 4NaOH — 2Na,CrO, + 5H,0
k& (From
Naf))

(c): Copper and zinc are the components of brass.
10. (b): Cu + 2l 5 Cuyly+ 1, T

5.0, + 1, =+ 8,07 +2I

{lh':uéuiphalcl

1. (e: NaNO, + AgCl = AgNO, + NaCl
INH,OH + AgCl — Ag(NH,),Cl+ 2H,0
h‘;ﬁ}}. + 2Ag( | —» Ag.S.0O, 4 INaCl

12, (¢): Lanthanides and actinides are called as
the inner-transition metals. Lanthamide elements
consists Of 4/-scries W hile acumde elements

consists of §/-series

13, (c) : Mn shows highest oxidation state of +7
Le., KMnO,

14, (a): Brass 1s an alloy of Cu and Zn. Bronze s
an alloy of Cu and Sn. German-silver 1s an alloy of
Cu, /n and M

18, (b) : Dichromate has the following structure,
8 ()

i |
oo Yo

S0 0
6 Cr - O bond lengths are found 1o be equal

141

I
o

EXPLANATIONS

eel is a process of heating
ow redness and then
f the oxide 1S form

16. (c) : Tempering of st
the steel to a temperature bel
cooling it slowly. A thin film o
on the surface of steel.

17. (a) : When Philosopher's woo!
heated with BaO at 1100°C, it gIVeS
BaO + Zn0O — BaZnO; lements
18. (d) : Transition elements are those c_e their
which possess partly filled d-subshells ‘lﬂ il
elementaryform or their commonly occurring !
ie.(n-Dd"ns' 2

19. (d): Fe(Z = 26). Atomic weight =
Co (Z = 27); Atomic weight = 58.93

Ni (Z = 28), Atomic weight = 58.69
The correct order of Atomic weights 18 :
Co > Ni > Fe
20. (d)
configuration
152, 257, 2p 35> 3p°
Therefore, no valence el

subshell. _
Fe (IIT) has electronic configuration :

Cr(l): 3d 45"
Mn (1) : 34 45"
21. (d) : Thermite process involves the reduction
of metal oxides by the use of aluminium powder.
Fe,0, + 2Al = ALO, + 2Fe
22. (¢) : Na,VO, contains colourless ortho-
vanadate VO,* 1on.
23. (d):la=+3,

Ce = +3, +4,

(ie., ZnO) s

55.85

Phosphorus  (P) has electronicC

ectron is present in the 3d-

38 4s°

Nd =+2,+3, +4
Eu=+2,+3

24. (a) : Gallium s brittle at low temperature but
s liquid above room temperature and can indeed
melt in the hand

Gallium metal expands by 3.1 percent when it
solidifies, and therefore should not be stored in
either glass or metal contamers. Gallium also
corrodes most other metals by diffusing into their
metal lattice
28. (8): TV
1k

as oxdising agents

jons are more stable than TI' and

thus, wns change to 117 1ons thereby acung

11" compounds + 2¢ —» TI' compounds
(less stable, oxadising agent) (more stable, reducing

agent)

AN
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142 M AIS Chapterwise SOLONS Chyy, | g
B - = v Vil "]r", |
: Vi
‘26' Eb) * Glass is an amorphous and transparent OF sMnO, + 211" #4¢ =2 IMNCy+ AN -4 UK
ranslucent solid obtained by solidification of @ . ; rneried el
].-nixmﬂ“-' of silicates u['dil‘f'crcnlynm!uls, one of which | 33, (a): ¢ = 3d', No. of unpaired clectrony (n
Is always an alkali metal, Addition of small amounts | pgaopetic moment = n(n+2) BM.
of transition metal salts to the glass mixturce it‘npurl.'i - m =24 4891
colour to the glass. For example, addition of small oy zry M
amounts of Fo*. Fe'. Cot*. Cr and Mn® salts | pe = 3d", No. of unpaired clectrons (i) - 4
imparts yellow-brown, light blue, deep blue, green Magnetic moment = v4(4+2) B.M.
or violet colour respectively. =24 = 489 B.M,
(I)- H—(I) Mn®* = 3d*, No. of unpaired clectrons (i) - 5
27.(d) :H.C—C=N: - N - -
e S + NIt + 'N_(|: CH, Magnetic moment = {/S(5+2) B.M.
H,C—C=N: :T:c—mh _J35 = 591 BM.
iy o Co = 3d’, No. of unpaired electrons () - 3
o ”\0 Magnetic moment = 3(3 4 2) B.M.
G | _ 15 < 3IKTBM.
H’C—F:N\“ i N= f“ CH, Ni?* = 3d*, No. of unpaired electrons (1) - 2
_— 1" S—
HE~g= N&T TS N=C—CHy Magnetic moment = /2(2+2) B.M.
5 | =J8 =2.82BM.
. 10 : :
\H' 34. (d) : Cu has lowest melting point becyy,, i
S,Hdlmlh}Igl}mmeal?:;l:d””cwmw s has lowest enthalpy ol atomisation (; ¢ heyg
re . ~ - : H—. " . :
This planar complex is very poorly soluble and is required to break the metal lattice to get frec atomy
used for the gravimetric determination of nickel e.g., | among the elements.
ores. Ni>Fe > (r . Cy
28. (b) Enthalpy of atomisation : 430 416 397 33
; ; . in kJ mol!
29. (b) : The constituents of Mischmetal 1s ( ) e 2 .
approximately 50% cerium and 25% lanthanum with | 35. ()2 0. of unpaired
small amounts of neodymium and prascudymium. ] cluctru_llsh_ N
—— I VoL (W eldr? ! |
30. () For € =3d",u=33+2) - IS BM. Gd™ : [Xeldf ERERENERERGAEY
b = e 7
For Fe'' =3d°, p =44 +2) = V24 BM. , T T
or Fe YRNTRERRCE Vb ¢ [XeJd/ NRNGN0GN
For Ni'’ = 34", =22+ 2) = R BM. 0 S
For Mn" = 3d°, = \[5(5 + 2) = V35 BM. T [Xey/” AT
ﬁ
31. (d): Copper (1) compounds are unstable 1n : .
s iy , . Pm' o [Xe]d/* [1]1] 1111 N
aqueous solution and undergo disproportio- !
nation. 4
2Cu = Cu +Cu Yo, (¢) :

The greater stability of Cu ~ than Cu is due
e A, H of Cu”

"y
than Cu
which 18 more than compensates for the second

to much more

1omsation enthalpy of Cu

32, (a):In acidic solution, manganese (V1)
unslable and undergoes
disproportionation to form manganese (V1) and
manganese (IV)

h‘cmnw\

Caloomeld

37. (¢)

I8, (u): Hlll]i" does not exist because 1 bemy 4
stronger reducing agent reduces Cu
—» 2Cul ¢ |,

2Cul,

N,

Cl

Mlack "

o Cu

(e
agl"’

Al
K

2 :
:ulphﬂ‘“ («

¢ Hy v INH (1

21,0

K Clomonts
FBIOLR
'nnd

. n alkalin
(v .l” AN
. dioxide.
'l'“‘"l wiv

() ==
nO4 v

. Using. Cx|
(whete, 1

Jon o

L ‘JI
i
IZI,rZI
T

7('“
25M“1l
z(tl) . Acidific

Mn()ﬂ t 3‘1‘,5{

. Borde:
uS0y)

. (@
5 () In Ny
:idzll'mn state.

0% 10457, doe

5 2 X
N'JNOJ.- is col¢
5. (c)ikz("}"
le],[Ti("":\ ;
vOSO4 ¥
ch(cmd g
vOSO.. Fiuc
electron, 15 ¥
46. (¢) = 1w
very hard du
Tungsten (1
47, () : W
superficiatly
Slid"’“ 1o the
8. (c) =
i has no un
has 3" con
unpaired ¢
ghsorbiny
mugrate
CUpTIC 1on
colour
49, (b):
colour, w

(due 1ot
INQ,Cr()

\
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Cl

d £Block Elements
e

. In alkaline solutigp KM
g g0 manganate and the, t

O . dioxide.
" 4ancs® alkaline

o 9
f p1ﬂ04+ H,0 === 2Mn0, + 2k o + 3[0]

"0.4 is first |
0 msoluble

]

1h (h) ; Using cxprcssion, p_: m B M
JI2 (where, 1= No. of unpajreq clcctr.ons‘) |
- Outer n
Configuration "
25 I |
2l ( : it
crz-r 3d4 4
L 2 490
ZTC‘J ' o 4 490
SMH- ¢ 5 592

2

g @ Acidified KMnO, oxidises .3 to 5 oy, |
0. * 3H,80, + SH,S —s K50,
+IMnSO, + 58 + 8H,0
0 (© : Bordeaux n"llixturc consists of copper
sulphatc (CuSOy) and lime [Ca(OH),).

G

;. (©):1n NasVOy, vanadium is present in +5
gdation state.

ey 34"4s°, does not have unpaired electron, Hence,
NaVOs: is colourless spccies.

5. (©:KCr0; = Cr: 3¢

NHMTIClg > Ti*: 3¢°

y0s0; = V**: 3d!

K[Cu(CN)] = Cu”: 3d"

y0S0;, duc to the presence of one unpaired
electron, is paramagnetic and coloured.

46. (c) : Tungsten 1S a transition element and is
very hard due to high metallic bonding.
Tungsten (W); Z = T4;

47. (a) : When mercury is exposed to ozone it gets
superficially oxidised and loses its meniscus and
sticks to the glass.

48. (c) : Cuprous ions (Cu') is colourless because
it has no unpaired clectrons in the 3¢ sub-shell as it
has 34" configuration. The cupric ion (Cu'") has one
unpaired electron as it has 3d “configuration. By
absorbing the visible light, the unpaired electron can
migrate from one set of d-orbitals to another. Hence

cupric ion (Cu™*) in aqueous solution shows blue |
colour.

49. (b) : Na,CrO, solution in water is yellow in
colour, when acidified it changes to orange colour
(due to the formation of Cr,0,* ions).
2Na,CrO, + H,80, — Na,Cr,0; + Na,SO, + H,0

Let oxidation state of Cr in Na,CrO4 be X-
= A+ +x+4(-2)=0 = x=+0

50, (c): Ferrocyanide ion

3 4s v
(FecNy = ()] 1] 1) w0 @
Diamagnetic rm—EER e

d2sp? hybridisation

=

\__———-\F—_'_'_._‘_/
d*sp? hybridisation

[Fe(CN)- [ LML |

Paramagnetic

In ferrocyanide ion, the oxidation state of Fe is +2
however in ferricyanide ion, the oxidation number
of Fe is +3.

Generally, the higher the oxidation state of the metal,
the greater the crystal field splitting. It means
crystal field splitting in ferrocyanide ion is lower
than that of ferricyanide ion.

51. (c¢) : K,Cr,0, is less soluble in water. K,Cr,04
can be found in pure state and can be accurately
weighed. It is not hygroscopic in naturc. So,
K,Cr,0, is used as a primary standard solution.

52. (c) : Change in colour is due to the oxidation
of alcohol with potassium dichromate.

K,Cr,0; in presence of dilute H,SOy4 acts as an
oxidising agent. It is converted into chromic
sulphate which is green in colour.
K,Cr,0,+4H,50, - K,S0,+ Cry(SOy); + 4H,0+ 30

(orange)

iy

(green)

53. (a): Electropositive element like zinc
precipitates copper from a solution of copper
sulphate and finally forms a complex.

CuSO; + Zn = Cu + ZnSOy,,, — [Zn(H,0)4)S04

54. (a)

55. (d) : Non-oxidising acids (HCI and dil. H,SO,)
do not have any effect on copper. However they
dissolve the metal in presence of air. As it is a non-
spontancous process so, AG cannot be -ve.

56. (b) : In actual practice transition metals react

~ with acid very slowly and act as poor reducing

agents. This is due to the protection of metal as
a result of formation of thin oxide protective film.

~ Further, their poor tendency as reducing agent is

due to high ionisation energy, high heat of
vapourisation and low heat of hydration.

5§7. (b): Higher the charge on the metal ion, smaller
is the jonic size and more is the complex forming

. MS
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ability, Thus, the
decreasey in the
MY > a2
The highe
JUO::'

degree of complex formation
order

> MM > MOy

U lendency
a5 compared to AV

is due to high
concentration of el

arge on metal atom M in MO,™".

S8. (c) : Mn? - (AT} 3%, Ma™ - [Ar] 3
Fe*' = [Ar] 3.0, Fe'' = [Ar] 3d°

Thus, Mnp? has more stable configuration than

Mn** while Fe' 1,

P2,

He

as more stable configuration than

’ . ~ 4 W w Y
nce, reduction potential for Mn'/Mn*" couple
1S more positive than FeM/Fe,

39. (a) : The element which can reduce itself acts
as an oxidising agent.

60. (c):Due to lanthanide contraction, the size u[‘
Lu™ is decreased. then, covalent character of
hydroxides increases and hence the basic strength
decreases. Thus. La(OH); is more ionic and thus
more basic.

of complex formation ol

QEE Al Chiptorwlso Selutions gy,
!

1) : Both Connd Nihave il.Vl Xy, N
o “!})I. i 3d 0 clectionie confipuaggy, b
Ni (1) hus .

4

| Outer ¢l
Metanls

I.'ll't||||
o cmll'luurull.,“
Oxi. state
y 2,43, 4
Co 3 12,13 l:
AR oo
N dd

- ation stales of the
_ « The oxida
62, (b) :

].I\I""-I
L are
ompounds
L vO,' i xt 2(-2)= ]
.+‘i
= X o i :
}- v Ty 4 ._} 2
Cr,0, + 2 7
= 2y=+12
O
= \
x4 4(-2) |
MnO, A (
\ 18 +7 .
The correct order ol oxidising power jy -
e ¢ 1
VO, < Cr,0y MnQO,

3. (b) TR
lr‘nnlﬂic'ltud duc to the possibility of ary
ce ¢

: Caclino
Chemistry ol actinoids Mor,

¢ Numb,,
of oxidation states.

1!

.

.
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\___ COmpounos

- s followi
3 of the IOUOWINng ¢
+:ch 01 g L.Qm?lgt has

*qUare 10, Which of the following molecule or ionS is a

st O ;
Fs‘l Ni(CN:F (b) Nico,, bidentate ligand?
\ [?Jll‘.\'l'l_th]' (d) INic - (a) C-0~ (b) Brs
g . 1CLF 11995 (c) CHXNH (d) CH~C=N
p e PO RO tetrahyciroaturng o (1995, 2001)
:xand is ; : :
o= hﬁm ®) B 11. The ion which is not tetrahedral 1n shape 15
0 : d_’ i (a) BF, (o) NHS
@ Ve (1997) (c) [CulNH;).J* (d) NiCLJ- (2003
which ;': the following compoung s not 12- The complex used as an anti-cancer agent 1
colour® CuCL] (a) mer-[Co(NH:),Cl;] (b) cis-[PIC1:(NH3):]
(@ Naltute (b) Na,[CdClL] (¢) cisK[PIClBr]  (d) Na[CoCl]
) K.[Fe(CN):] (d) K[F{(CN),] (2003)
* (1997, 13. The ligand called m-acid is )
which one of the following shows P (a) CO (b) NH; o
p_uamagnelic character? manmum (c) COr (d) ethylenEdlamm;-
n 13- 2
(2 [FeiC.\l?]" (b) [Fe(CN)J* ‘ .-.OO )
) [Cr(H:0)]™ (d) [CuH.0)J> 14. Which one of the following forms with an
- :’1998 excess of CN- (cyanide) a complex having
- S . / coordination number two?
CuSO:- reacts ':\'l[h KCN solution and forms (a) Cu” (b) Ag”
(a) Igs[féliﬁc-\h] (b) CuCN (¢) Ni* d) Fe&  (2004)
(¢) CulCN) . (d) [K. . .
. H\_Cu{CT\('};]p 99) 15. Which of the following is not considered as
o g s s _ an organometallic compound?
CaS0, dissoives i N, dur to:the fonmation (a) cis-Platin (b) Ferrocene
:;f; —— coi (CuhiE iSO (c) Zeise's salt (d) Grignard reagent
=t Ul 50, (2004)
() Cul(NH)(OH)] (d) CuO (2000 16. Which of the following does not have optical
In the formation of [Ni(CN),)* . the type of isomerism?
hybridisation involved is (a) [Co(NH;)Cl5) (b) [Colen)]Cl,
(a) sp’ (b) sp’d (¢) [Colen),ClL]CI
(c) dsp’ (d) spld. (2000 (d) [Colen)NH,),CL]Cl (2004)

Sodium thiosulphate is used in photography o 17. An aqueous solution of CoCls on addition of

.
(a) reduce AgBr grains to metallic Ag excess of concentrated HCI wms blue due to
(b) dissolve out Ag produced by reduction formation of
(c) remove unaffected AgBr in the (a) [Co(H,0)Cl (b) [Co(H,0),CLF

photographic film or plate (¢) [CoCLF (d) [Co(H,0),Cl,]

(d) none of these (2000) (2005)

9. dsp’ hybridisation is found in 18. In which of the following pairs both the
(@ [NICN)F (b) [CoCLY complexes show optical isomerism?

. - - 3 . - » - s . . " .
(©) [CuCl] (d) [CuCL) (2001) (a) cis-[Cr(C,0),CL]" , cis-[CoNH;),Cl,]
[ S

!_‘

p—
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22,

2\,

24,

28,

(h) ll‘nhuh[l bt 1 Cntm e
:Ili [1' iy [T )
LT AR N N R TCTRT YR

(i e
’llll- I“!l”ll’alllll',h q|||| il n ll‘;
G [N ITR TR (i)
Wy IR IRTNE

RAR VAT

Hhe v arder fon e wavelenpth ol
"h*'“'l'”““ e vl Heplon In

L TRICHO ) i), NI, )"

(h [MINO), ) RN N IR

RN O™ NI, | (MO )
(WIFINIONE D PO (NI,
(M)
Fhe b b wlite e hly apecton hnve winne
AEICHC moment (aptn only vilue) s
1O eact)!
O WL e Oy, )
FININCALOY 110y,

W JCOCH e o)) (00n)

Fhe numbieg ol possthle omers ol an
octishedind compley [Cotc O (NTE)| I
(n) | (hy .

() 1 (hy 1 (M)

Whicl ol the following metl o will form
complexec with the same nignetic moment
and peametry mrespective of the nature ol
Fiprands
() Ni*
(c)y Cu

(hy le

() Co" (007)

Wavelenpth of red light w absorbed by the
comples

() [CutC Ny, |
(C) Cuso,

(h) [CutNIL), |
() Cu(C'N),
(2007)

In the

el
Chianpe >

[Cuclt, o), )"
[CuCHLOY |, the calon Changes from
() blue 1o preen () blue 1o pink

() pink to preen () pink 1o bloe

(2007) |

Which stutement s twe tor ferrocene?

() AN Fe € are of equal length

(b Coare sp hybndized

(v)
l.ulll]\u||m|

(d) Al of these

IEwas the it discovered organometallic |

(2007)

‘?ﬁffé’ AlIME Cliapluiwlas bnfnlhu“, 0

M

N,

2"I

M,

M,

32,

.‘.“

;"'a

I!.“
iy
Tyl

b ¥
Wil ol the lullnl:"lluf I '““'M""l |
aiheanvl AR ) A

I, 11 bl

I,

1
] th (] A \

Cll

1l
(i)

]
'l I, (1l )
w1 ( I}ll d

&
' P f_iul,

A '””lllli," I'Il || lllIII hllllw'i (LU irl[l
comtle e b A ahi ey ||1I,|"hn
winl precipitates Hiee moley o Ao v,
ApHor sulition Fhe formmla of 1)y, "r#n[,rﬂu'
() [Pl SR ITTRYE
(e) (PORITTICT ey iy ) ¥ ll

"-'”H”

lli}!h. o
() 1Con gy o
|‘||] “ Ihh‘”}[ll. !

The wayelength of Tight wbsoihed |,
(i) |['ni|'“||],|“||II
{I.I l{-lﬂ””!}nrl

f."FJ”J
Which ol the Tollowing s tlnuu.”-m_l" ,

() [CutNTE )" () [Micyy
() (et (€0,

|'.'|‘H.’j
Which of the fallowing met) o s,

Iy
unstnble conplex with CN-Y "
() Aptl) (b Zn(l1)

(¢)  Cullh () iy o

Lenst coordimation number s showy, by
() Co,(CO), (h) M"'[“”u.
() [Feten), NI () ““t““’l”“l.l.l
(2014,
Amangst the Tollowing, the maos Stable
complex iy
() [Fectt,on "
(e) [Fe(c, 04,

(b) [Fe(NITy),|
() [FeCt) oy,

Seleet the comect statement
() Geometneal wsomer may difler i diple
moment and visible/UV spectia
(b) Complexes of the type [Ma by can al
have facral (fae) and mendional (mer)
INOmet
() No optical isomer exists lor the comple
(ram |('l|(|'nj.('|.|'

() All of these

(2016

, s
WL comp
b ulnte e
o ¢
;‘.i’"l’" (ha! s
¢ : I}luy' s/
Tl
2, TERLE

4

ﬂh'h'l".l
o ertion
)ﬁ’ (') Iy
r:;l“"” "
gqueotss ™ .

H-“"r"l"".
' L:[]I.:I“
othy!
bNi{N”'-}"'F
yigons!

’,’-‘irﬂﬂ"
AREL

/1

i optict

"‘;“3‘0]! :

A gertlon

it Jonger th
m:a,s'ml .
from fille
he CO'1

a0, Asserti
confipur
Reason
s less |
il Ay_\'c'rﬂ't
pot in b

Reason
with N

§. Assert

15 Nl

p-hyds

1, (a)
9, (a)
17, (c)
25, (b)
3, (v)
41. (a)
9. (¢)

b
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-

Calculate the overall complex dissociation
equilibrium constant for the [Cu(NH ) F ions
given that stability constant (6] ; 4f‘or thi:
complexis 2.1 x 10°. ! '
(a) 8.27x 10"
(c) 239107

(b) 4.76x 101

ASSERTIONAND REASON

: Assertion NF; is a weaker ligand than

N(CHy)s: o
Reasol ¢ NF; lonizes to give F- jons in

aqueous solution. (2003, 2015)
Asggrﬁt?" The [Ni(e”h]Cl: (en =

' eth)’lenediamine) has lower stability than

[Nj{NHJ}B]CIZ' .
Reason : _In [Nl(f‘”)ﬁ]ch the geometry of Ni is
irigonal bipyramidal. (2009)

. Assertion : [Co(NO,);(NH;);] does not show

optical isomerism.
Reason : 1t has a plane of symmetry,
(2006)

_ Assertion : C — O bond in metal carbonyl is

longer. than CO molecule

Reason : There is delocalisation of clectrons
from filled 4 orbitals into the empty orbitals on
the CO ligands. (2007)

Assertion In high spin situation,
configuration of d* ions will be 7, 2.
Reason : In high spin situation, pair]}ngizncrgy
is less than crystal field energy. (2008)
Assertion : Cu(OH), is soluble in NH OH but
not 1n NaOH.

Reason : Cu(OH), forms a soluble complex
with NH ., 2009)
14

OH
is named as fetrakis (ethylenediamine)
p-hydroxo-p-imido dicobalt (111) 1on.

(d) 1.83x10m 2017) |

|

43.

44,

45.

46.

47.

48.

49,

: In naming polynuclear complexes
orc metal atoms joined
rd p is added with
f such ligands.
(2010)

Assertion : F ion is a weak ligand and forms

outer orbital complex.
Reason : F~ ion cannot force t
daand dp - orbitals of the inner shell to

occupy dyy, dy- and dx orbitals of the same
shell. (2012)

Assertion : [Fe(H,O),NO]SO, is paramagnetic.
Reason » The Fe in [Fe(H,0)sNO]SO, has three
unpaired electrons. (2012)

Assertion : EDTA forms complex with divalent
metals of 3d-series in the ratio of 11

Reason : EDTA has 4 —COOH groups.
(2013)

Reason
i_e., containing two orm

by bridging ligands, the wo
hyphen before the name 0

he electrons of

Assertion : In a mixture of Cd(II) and Cu(Il),
Cd** gets precipitated in presence of KCN by
H,S.

Reason : The stability constant of [Cu(CN),J*
is greater than [CA(CN),]* (2013)

Assertion : Linkage isomerism arises in
coordination  compounds  containing
ambidentate ligand.

Reason : Ambidentate ligand has two different

donor atoms. (2014)

Assertion : Co[Hg(SCN),] and Hg[Co(SCN),] are
isomers.
Reason : SCN is a stronger ligand as

compared to NCS™. (2016)

Assertion : [Fe(CN))' has d’sp' type
hybridisation,

Reason : [Fe(CN),]' ion shows magnetic
moment corresponding to two unpaired

clectrons.

(Rnswr Key)

L@ 2% (¢ 3 (b 4 (©
9, (a 10. (a 1. ( 12. (b)
17 (¢) 18, (b 19. (a2 20, ()
28, (b)y 26, (d) 27. (a) 28, (¢)
33. (¢) 34. (&) 35 (b)) I (0
41. (a) 42, (a) 43 (0 44 (2
49, ()

5.

13.
21.
29,
3.
45.

(@ 6. (b 7. () 8 (¢
(@ M. (b 15 (a) 16, (1)
(b) 22, (¢) 23, (¢) 24, (b)
(@) 30, (¢ 3. @ 32 (1)
) 38 (@ 39. (@ 40, (o)
(b)y 46, (a) 47. (a) 48. (¢)
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(e

L@ N (@™
A

LLL]

dy

WL [er] ()
[NW(CN), ]!
(MW n[u]xx]  []

Sodsp” nbndisation and square planar stiueture

S]]

2, (&)
3. (b): Na, [CdCL]
Cd ' 50
th‘.' . 4J:ll
As there is no scope for ¢ d transition in Cd*™' ion,
therefore, 1t does not exhibit any colour.

.‘J 4.\'
s B NY Ve Eplte — e -
Due to strong ligand i.e., cvanide ion, 3d electrons
pair up so, only one unpaired electron remains.

u 4y 4n

[FCN) ) - (IR [
4y
[FA(CN)J* ; Fe* : ]

Due to strong ligand CN, all electrons pair up.

(FACNML]* - ATaTa[ 0 [

. No unpaired electron

3 4y
[CriH,0))*; o : T 1] O
As H,0 1s weak ligand, no electron painng takes

place

14 4 dn
> - i ¢ _'l'_'t"u" -1 | 1
(Cri,00p - B[R] o [
Three unpaired clectrons
\d 4

Tale] [

[CuH,0),F" ; Cu - [s]s]e]a]t] []

Only one unpaired electron

S, (@) 1 (CuSO; + 2KON -5 CulCN), + K,S0,) »
2CW(CN), ~» CudCN), + (ON),

CudCN), + 6KON -5 2K, [Cu(CN),)

2CuSO, + TOKON < 2K, CuON)] + 2K.80, + (ON)

6. (b):NH, + HO -» NHOH

CuSO, + INHLOH - Cw(OH), « (NH).S0,

INHLOH + (NH,).S0, -»

[CW(NH, ), SO, + 4H.0

Al

Cu(OH), +

EXPLANATIONS

|
J'
|
|
[

8.
Cthe light sensitive material The g,

| w : :
Solution of sodium thiosulphate 1y | W
Uy bl

S0, () : Flectronie configuration of Ny
Ni (2 28) L 452 3
Ni". - 3(!‘

]

- square planar.

- can coondinate to metal atom by two dongy

mm AlIMS Chapterwlse Solutiq,,
b c’
o

"’fn_;l

Uy,
U

7. (©:Ni iy,

N

[NICNY T [ ]
L)

> Iybridisation is dap’,

N |
| !“ IALIEN

noy,

() : In |!|'Il.'llt'l}‘.ln|\h). ,\}tlh N ”‘~"I|l
Yl

1'|"1-',L"

lhkN,‘ ‘“hr

: : 1
alter developmy the filmoas treate wi

d 0 a soluble compley w S
wnd torms o soluble compley wil Sty ling,

AgBr ¢ 2Na,5,0, - N'.l.{r\;:t.\'_‘l).;,l ' ‘;-llul\'
. | '.l h

[NICN) ) (W00 o
TR BEm

Therefore, hybridisation 1s dsp* ang Strucy
Hure |
L]

10. (a) : Bidentate ligands are those ligang b
[ A '(.L[

0 ey
Il
CH,-NH, C-0
P -
CH,-NH, £-0
0

(¢) : [Cu(NH )P, Cu? = 3d¥ 4

T O (1)

) ([T
I F EE

1.

- .‘

[Cu(NH,), ) —>

mjuars plang

One electron 15 shitted from 3d w0 4p orbiry

12, (b):cos<[PUCLANH L) s used as an antcunw
agent, called as cos-platn
13, (#) : Carbon monoxide 15 7 -acid hgand o
charactenses both metal to carbon and cart
metal bonding. The latter 15 known as a0

character

glon compe

o
||tN'

(M N
acd o
4 U!'IHI

(0 o
o qral €
| d‘l v N

w

meur |

[CoC1,) 1-..

{CoF, | |

14, (b): Ag" of ApCON 15 soluble i excess oyvamide

ton 1o form [AgiCN),] complex

0. (»)

gbservat

mda I
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3

ions Chem);,

I

; por e B
T_.F;’;t Al L]

4y
o O
(o] ]

ap

nainly used 4
changed Agp,
with Na:S:03
used as fixe
ilver halide.
|+ NaBr

'Ni :

fB'

]
.
| structure j

ligand which
or atoms., eg

anar

wbital

anti-cancer

I_x‘.m.i as
carbon to
] R'JLIJIL

s Cvamide

- f;amPO'-‘”ds

) H’N\Px/a is not

ok N7 gl an organometallic |
b Jasit does not contain carbon-metal bond
.l optiCE‘J isomerism is very common in

" (8 & complexes of general formulae,

9 fz]”‘ [Mabcdqf], [MAA)), [M(AA)a,)=,
F"’ - ;)a;b I [MrAA‘)zab]" “and [M(AB))*,
A2 symmetrical bidentate I
V" 44 is SY ¢ ligand and AB
‘bﬂ'f‘ metrical bidentate ligand.

,'s““s | complex of the type Ma.b, and Ma,b,
trical isomerism.
P

1. C
fh[ofide

it £€0™°

: CoClyis @ weak Lewis acid, reacting with
jon to produce salt containing the
pedral [CoCLJ* ion. CoCl, is blue when
" irous and a deep magenta colour when
4oh) »d, for this reason it is widely used as an

B ator for water.

|, ) [ColerhiCh

~en 3 e 1
.‘\
ﬂl €n
/
—en [ pe—
mirror
_L,_[Cu{eﬂl:azlm
3
C o ] i e’
Cl |
Cl (
\M_-# B | m)
e mirmor
19, (8):

s [T ) BT

diamagnetic

wag [ITRITTT] o] (ool
cew [T B (L

-

e (LT o) ool [

par gim g netic

2. (a) : The absorption of energy of the
ebservation of colour in a complex compound
depends on the charge of the metal jon and the

149

| nature of the ligands attached.

me meldt | .
: 50 110
with different ligands shows ‘dlffererlt ab rer:cncﬂ
depending upon the type of ligan®- ] ion 10
of weak field ligands make the €0t n;:r:ﬂg -
absorb low energies 1.€. of higher “a;eined from
field strength of ligands €2n be B

spectrochemical series. 1.€- _ .- <OH
(Weak field) I < Br < g+ < CI'= NO; < F c21d)

< H.0 < NH, < NO < CN- < CO (517008
oment, Hg =n(n +2)

red electrons.

P (Ar] 380 8
3) s 4 1

21. (b): Spinonly magnetic ™
where, n = number of unpal ’
Number of unpaired electrons 11
4. in Co™ ([Ar] 3d") is 3, in F&~ ([Ar]
Mn?* ([Ar] 3d°) 15 5.

As the number of unpaired
Fe** are same. hence [Cr(H;0)¢
will have same magnetic moment.

22. (c): [CC’(C:O;);(NHJ)E]

electrons 10 e aus
= and [Fdeo)c\]'

= - ro
ox y
,\1{] 'I H;\' \ |
: Co
NHL | ¥
| Nox V] L Lox
u\-l-.irrr.':l'I“ ‘-L"l"".'rr&:":l
MIror
id-and I-form}
= NH, &
NP2
ok, 2
4 |/
) Pl P
L 1 -
B NH,

trams-isomet | 1)

23. (c): In presence of either strong field or weak

field. the number of unpaired electron remains the

same in case of Cu®" 1on.

2 3d" 4
Y

REME

Cu

Cu

24. (b): When NHOH 1 added to the solution

containing Cu’" 10ns, deep blue solution 1s obtained

Cu' + ANH,OH - [ wNH,),]”" + 4OH

deep blue solunon
Hydrated cupric compounds sbsorb radiations
corresponding to red hight and the transmitted
(which 15 complementary to
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colour). Thys, Cupric compounds give greenish-
blue colour,

« (b)
27. (a) :

26. (d)
Cis-Platin is effective in curing cancer
t
HNT N
28. (0) : The complex PC1,. 5NH; is designated as
[Pt(NH,), sCLICL; which ionizes to [Pt(NH;)s CIF*
+ 3CI" ions. Thus, three moles of AgCl are produced
from 3CI jons with AgNO;.
29. (a): As in complex [Co(NH,)CI]**, CI-is present
as ligand which is weakest among ligands present
in other complexes, so it requires less energy for

excitation. Thus, the w avelength of light absorbed
will be highest (l.e., E o< 1/3).

30. (c): [Cu(NH,),]*
\_\,—-——F
No. of unpaired electron = 1
So, [Cu(NH,).)*" is paramagnetic.
INicLr-: (AT ] BRI

o

r

No. of unpaired electrons = 2

So. [NiCl, ]3' is paramacmetic

PeLr-: (AR (5] IET
J:‘;"
No. of unpaired electrons = 0

So, [PtCL})* is diamagnetic.
Pt is large in size thus it forms strong bond with
the ligands. Due to which strong repulsion between

33, (o) : [Fe(Ca 20431 is the most mb

|
|
|
1

| 37. (d) : [Nien)y]Cly is a chelating compoyng ang
' chelated complexes are more stable than i,

|
|
|
|

- of the complex involves breaking of two by

the electrons of Pt and ligand takes place which |

result in strong crystal field splitting. The strong
filed splitting breaks the degeneracy of d,: . and
. Hence stabilises the square planar arrangement.

[Cu(H,0), ) M E’[:]:]
ll

A | 4

l v 4‘.-5 v
No. of unpaired electrons = |
So, [Cu(H,0),)*" is paramagnetic.

3. (a): Except Ag(1), all ions form stable complexes

AlIMS Chapterwise Sna‘ulion s

Lo T
with CN

2. @):
Complex Coordinatig, No
CD:{CO}S 4
Mn,(CO)yo 5
[FC‘{EH)JNH;] 5
[Cr(OH);(NH;);] 6

due to chelate formation as C,0,>
chelating ligand.

34, (d)

35. (b): Dissociation constant is (e reci
the stability constant (8 = 1/K),

O\erall complex dissociation equilibrigy, - "

Pt’]}r

B4

1
2.1x10"

36. (c) : Due to high clectronegativity of F-ﬂlom
the lone pair of N-atom in NF; molecyle cannq b
ligated easily. . Whereas in N(CH,);, CH; s group i
electron releasing group, thus lom I‘ihr

N-atom in N(CH;) molecule can be ligyeq casily

oL O

i)
Except, nitrogen fluoride, all other h'llldkhh\dmh,

in water.

=476x10714

complexes with unidentate ligands as dissociation

rather than one.
In [Ni(en);]CL, Ni with d* configuration shoy
octahedral geometry.
38. (a) : The essential requirement for a substance
to be optically active 1s that the substance should
not have a plane of symmetry in its structure
39. (a): C - O bond in metal carbonyl is long as
hgated CO has lower bond order. The lower BO s

due to the transfer of metal dn electrons into the n*
orbitals of ligated CO.

ﬂ Compouna

e

d-

ot

<sh spin sil
m:ggm electror

[y “"guraticm of ¢

(a)

i (ﬂ) {(efl)*:

r 15 (g[hylt
(et alt (111) fon

yord B S T

"«";

the weak

wher NO att

i sﬂ“d

fUl}o [Ar] 3d" 4

l
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Compounds
mnHrJﬂ
Gﬂ“d

‘,}..1...,,,,|1\L a | e,

f-
] by
dr ot sphtting i gy
octithedial arystal fie))
M pigh spin situation, A< P in ol Baursiton
) W alags ' ‘ !
e SnLILLlIIIlI;’III.l. “{M‘];I:Wﬁ vather than he S0,
ation of " 1o will be !
cnllﬁl!ur & ! ‘-'J.' Fi

o

e
) NI

¢ {(em)yCo CColen)y,
o 0 ons

]

1 named iy
otrakis (ethylenedimine)-p-hydroxo-p-imido
dicuh*’"“”] ion. For more than one by idptng proup
(he word p is repeated before cach bridying proup
3. @

o, (@) Fe' o [Ar] 3d" 4!
when the weak field higand 110 and stronp ficld
|igaﬂd NO attack, the confipuration changes as

fo[hm'si
Fe': [Ar] RITAE

PR

W’

h1

Sl S anpadied elechions

A8, () 1 EDTA s o hexadentate . (410 |
complex with central metul i the o 1 | inwhieh
0 hinds throuph Two nitropen atomn and ol
axypen nton.

6, ():Cd" 1 20N CAEND,

Cd(C'N), + 2CN ri"t“f'NhV

compound and nol fao
fed,

1nn

[CAECN), )" colourless |
stable, When hydrogen sulphide g s i

cidmimm uulphidr i [lll't'lpllult'll.
|

CAONY, |1 IS o cas L2 ACN

L Bt in case of Cu',

Cut' 120N Ca(CN) b
YCWCN) 1"""‘:'-‘_'l__ » 2CuCNL 1 CN),]T

CuCNL ¢ 3CN o [Cull 'N]Ll‘
[his complex 15 50 stable (1 10
Ut 118 cannot precipitate Cuth) sulphinde (Cu5)

,[Cu'] s oo Jow)

47, (a)

48, (¢) @ Co[Hp(SCN),| and Hp|Co(SCN), | are
jonisation 1somers, NCS 15 StTonget than SCN-

49, (c):[Fe (CN),|" ion shows magnetic moment

corresponding 1o one unpaired electron
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'HALOALKANES AND
HALOARENES

—

When alkyl halides are heated, with dry Ag,0,
they give

(a) diethyl cther
(c) benzene

(b) ester
(d) ketone. (1994)

When chloroform is exposed to air and
sunlight, it gives

(a) mustard gas (b) phosgene
(c) carbon tetrachloride
(d) lewisite. (1994)

Chloroform by reacting with conc. HNO;
produces

(a) tear gas

(c) producer gas

(b) water gas
(d) laughing gas.
(1995)

What happens when chloroform is left open

in air in the presence of sunlight?

(a) Polymerisation takes place.

(b) Explosion takes place.

(c) No reaction takes place.

(d) Phosgene, a poisonous gas is formed.
(1996,20135)

An acyl halide is formed when PCl; reacts with
(a) amide (b) alcohol
(¢) acid (d) ester.

Which of the following is involved in
Sandmeyer's reaction?
(a) Ferrous sal

(¢) Ammonium salt
(d) Cuprammonium salt

(1998)

(b) Diazonium salt

(2002)

The reaction:
C,HOH+S0C), 21dne s, ¢ H.C1+80,+ HCl
1s known as

(a) Kharasch effect

(b)  Williamson's synthesis
(c) Darzen's halogenation
(d) Hunsdiecker reaction.

Among the following the most reactive
towards alcohohic KOH is

(2002)

10.

I1.

12.

(b) CHyCOCH ¢y :

(2004

Among the following, Ihc' one which reagy
most readily with cll1an91 is

(a) p-nitrobcnzyl bromldfa

(b) -chlorobenzyl bromld?

(c) p-methc)xybenzyl brm.mde

(d) p-melhylbcnzyl bromide. (2004,

The major product formed in the following

(a) CH,=CHBr
(c) CH;CHBr

reaction 18

CH,

| CH,0
CH, - (l‘ - CH,Br Cit,ON

H

CH,

I
() CH~C- CH,0CH,

H
(b) CH;- (lfH - CH,CH,

OCH;
c‘jul Ll‘H,

(¢) CH,-C=CH, (d) ‘Z‘H;—Ll'—cu1
OCH,

(2003

The major product obtained on treatmeny
of CHCH,CH(F)CH, with CH;0 /CH,0H s
(a) CH,CH,CHOCH)CH;
(b) CH,CH = CHCH,
(¢) CHCH,.CH = CH,
(d) CHCH,CH,CH,OCH;

(2003

3-Phenylpropene on reaction with HBr gives
(as a major product)

(a) CHCH,CH(Br)CH,

(b) CH;CH(Br)CH,CH,

(¢) CHCH,CH,CH,Br

(d) CHCHBrCH = CH,

[:““.i J

ﬂ

(d) C

Wwhich
" chlor?
@ !
(o) ¢

{6. Whic
chira

@

(b)

(©)

(d)
17. Wh
sho

(a"

(b)

(c

(¢
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e
T~ I jighest boiling point? POunds pyg the | 18,
( CH;CH,CH,ClI Which is optically inactive?
H;CH.CH,CH,¢ | a
' b] C 3 = b 3 l | A /{J
([CJ CH.CH(CI']1]CH:C| [ (a) b/c c=Cc=C= C\b
(@ (CH:),CCl N a
-~
‘ e correct lncrLaslng order ¢ o (2006) (b) p-C=C=C= C\‘b
f “mhdes for S\ 1 reaction he feactivity | »
~
N (3] CH] CH1 -\'< (CHJ] CH - Fe | (C) b/C-__ C:C<b
OCHCH Br CHa —_ CH - C“‘ _ k " PhCH a ;
-H, CH -Br {b} (CH:) CH-X< CH CH =X / (d) QN< {20!0)‘
hlch Teacyy (© PhCH, _‘l<‘CHﬂ‘CH~ RCH CH : 1“ [ 19. Which of the following is a chiral compound?
I~ X< |
CH" = CHs= CH1 -x| (a) Hexane
(d) CH, = CH - CH, - x< PhC‘H _y <' (b) n-Butane
(CH;)\CH - y < CH, - CH, - x (c) Methane
(2004, e 03; | (d) 2.3.4-Trimethylhexane (2012)
llowing ¢, Which :‘f these compounds i SYynthesised by 20. Which of the following compounds are
chloral’ | optically active?
(s DDT (b) BHC { H H
(¢) Chloroform (d) Michler's ketone, ) Pomibay 2) 1—+—F 1
12004) f—b =l
i8. Which of the following compounds is not | H H
chiral” it H
(3a) 1-Chloropentane "
(p) 2-Chloropentane , 3) {‘-——]I: “) %:-——F
(¢c) 1-Chloro-2-methylpentane ! H
(d) 3-Chloro-2-methylpentane  (2008,201 5 (a) land2 (b) 2 and 3
(7. Which of the following molecules will not | (¢c) 3and4 (d) land4 (2012)
N1 how optica] m'm"'\"_ 21, An aromatic compound C,H,CLy (4),  gives
| (2) HOOC _,' OOH ApClon boiling withalcoholic AgNO, solution
;} - H —w H and yields C,H,0C1 on treatment wath sodium
4] HO \” hydroxide.  (4) on  oxidation  gives
nent . monochlorobenzoic acid. The compound (A) 15
{1 () H,C-CH-CD,
- : H,Cl
’I ( li| [ |
2 (c) HO, (0) S -
) ’ \ Y
AN C| Cl
Vi f i OH
CH, CH, CHCl,
. ('l A
(d) Br H 7Y e )
>A< (2005) (c) O (d) "1 (2012)
H B Cr :
§)
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22, Arran : o s
- ge Ihel EIven compounds in decreasing
er of boiling points. )
CH,
CH_,,CHECH:CH:B; CH —(—Br
I :
H,
CH3—CH2—1H-—-Br !
H
)| 3
@) I>11>q (b) I>1>11I
() I>11>qp (d) mMm>1>11
2016)
23,

24. (R)-2-lodobutane is treated with Nal in acetone |
and allowed to stand for a long time. The
product eventually formed is
(a) (R)-2-iodobutane
(b) (5)-2-iodobutane
(¢c) (£)-2-iodobutane
(d) (£)-1, 2-diiodobutane.

Which one of the following does not give

“’h:te. precipitate with acidified silver nitrate
solution?

Cl

(a) (b) CH, =CH—CI

(¢) CH, = CH—CH,—Cl

(d) Both (a) and (b) (2016)

(2017)
ASSERTIONAND REASON

- Assertion : Benzyl bromide when kept in

acctone water 1t produces benzyl alcohol,

Reason : The reaction follows S, 2 mechanism, |
(2003)

. Assertion :

Rate of hydrolysis of methyl

chlonde to methanol is higher in DMF than

IS AINVS Chapterwiso Sofutions oy,
- Bl ' e

27.

.
i

28.

29.

30.

[
|

3l

32,

33.

gl
Reason @ Hydrolysis ol mefly) ¢h|
. b Wy
follows second order Kineties, r“'tlu
i
J

Assertion : :
. o b “Hy

facilitates nucleophilic substitugigy, g Uy
oy,

\

The presence of nyy,,

in aryl halides.
Reason @ The intermediate oy,

Mgy,
stabilised due to the presence

ol nityg e .
)

Assertion ¢ ARyl iodide can be

: e prepag
treating alkyl chloride/bromide

' ¥

With Ny i

acetone, L
R('HS"" ] N“(‘IINJI]I' are SUIUML‘ m aw

: " o
while Nal is not, (2007,
Assertion : Chloral reacts with phepy| chloy; |

3 e

to form DDT.
Reason : 1t is an electrophilic Substifyy,
I}

reaction. L‘nn;J

Assertion : Rate of reaction of alky halige i
Williamson's synthesis reaction g

I°RX' > 2°RX"> 3°RX.

Reason : 1tis atype of bimolecular Substitufygy,

reaction (Sy2). (2011

Assertion @ 1, 2-dichloroethane s Optically
active.
Reason : Meso compound is optically aclive
(2010
Assertion : Chloroform is stored 1y dark
coloured bottles.
Reason : Chronic chloroform exposure
cause damage to liver and Kidneys. 2y,
Assertion : Chlorobenzene is more reactive (jy,
benzene towards the electrophilic substitution
reaction,

Reason Resonance  destabilises )y,

water. carbocation, (2010)
s iay)

I ') 2 (b) 3. (n) 4, (d) &, (c) 6. (by 7. (¢) 8, ()

9. (©) 10. (d) 1. (b) 12, (@) 1. (b)y M. (@ 15 (@ 16, (@)

17. () 18 (b) 19. (d) 20. (b) 21. (@) 22 (1) 23. d) 24. (0

25. (a) 26. (a) 27. (a 28. () 29. (¢) 30, () 3. W 32 b

33 ()

| ”nhl
ps A"
ja'

oA

@ M

]
v

(ln 4 [‘h]

4'11 Al unden

ane = Joison
orm® P
|
ELY
Cl

(©: Act
y hoxy
jith cart "
:‘H‘C()(,” |
(b !
Jecomposttt
of coPPet
correspond
eplaced by
& Sandme?

l

[Dia
7. ()]
prcpntcd \
refluxed v
R-OH
Byproduct
¢an be ca
8 (d):
INCreascs
9. (v)

1
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e | i‘l ||'
. [y EXPLANA T
) IRl |
Lp_y PALD |
’ 1. WeR=X =3 R-0-p ﬁ‘“'
’ Dicthyl ethe CH,0 i
(b) : When CHCl, is ex il 0. (@):H.C-C-CHy=Br Zrron !
3 " slowly de p.o.s._d to sunlight and b o
. o Y il Iy CCOMPOSEs nto phosgene and I
: Aropen chlonide, ¢ o _
) hyroE" Cl Alkyl halide is 17 As we know, 19 halide gives
: light CI‘] product by Sy2/1:-2 mechanism and 1 halide always
g Cl“(.‘ =H+19) 2 Cl-C-0H —> gives substitution reaction excepl when strongly
! Cl fl'l hindered basc 1s used.
: (-.] {‘lli -~ . .
| HCl + . :(‘-_—0 eL., With(H‘-(l- _Q gives mainly elhimination.
‘I “']'I.t Y [
. @ CHCI, + HNO, 5 CCINO RSN cil, o |
ek The reaction involves carbocation intermediatc.
Chloropicrin
(Tear pay) ?H_‘ &
4, ) Chloroform i.n the presence of sunlight ie, CH,-C-CH,
and air undergocs reaction with oxygen (in air) and ll-l
forms poisonuus phosgenc gas. (primary carbucation)
: Cl but as it Is a primary carbocation it will rearrange
cl-C-C+[01=25  cogiper | give a tertiary carbocation, which completes the
Cl Cr reaction CH, 1
5. (©: Amj. Imhdcg are formed when PCI reacts CH,- é =
with carboxyhe acids. 7
CH,CO0H + PCly = CILCOCT+ POCH 4 1Y CH,
(tertiary carbocation) .

3o > 20 > 1° > CH,

6. (b): Anl hahdes can be prepared by the

of aryl diazonium salts i presence Stability of carbocation

It is because the stability of a charged
ispersal ol the charge. The more
aster 1 formed.
: 1w Ways o
as Sandmeyer s reaction | CH, '

|

decompuosition
| system 1s

of copper halides solution dissolved n the

) : on § ) increased by d
corresponding halogen acid, the diazo group is | gable the u.'-)nhm"llum the t
[ . ] )

- + 3 halogen ato "
replaced by a halog m This reaction is known | Rearrangement can be done m

Nl | ' . Heshift .
1 (}Il‘ > CH, - € - CH,
i u
O ' {tertiary carbocation)
(:) AN 6] (M, t1 - CH;
7 —/ st i
S i » CH,-C~-CH,-CH,
Wi UL T L € hlosibenzenic |
7. (¢) : Darzen’s halogenation - Alkyl halides are .
prepared when thiony! chlonde and alcohols are  Therefore {secondary carbocation)
v \ 2
refluxed in presence of pyiiding (I H, ‘I I
R l, 4 I\'t ¥ I | oY . 3 1
H+ SOCl, —gi» B CLe S0, + HCI CH, = € = €It = B> CH, = € - CH + B
Byproducts of this reaction are gases (SO, HCT) so " !
an he I
can be casly removed from the reaction mixture t1 i, 1
y . fn ) RN ?
i 5 . (d): In J]L_\l halides, |\.|I,"|1_\ ol (' Br bond CH,-C-CH, & J..‘ M. Cw CH (_,r
i increases with increase in chan length (Il 1 e |
v M
9. (0

-
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1. (b) : According to Saytzeff’s rule, the major
product Will be that one which contains more number
of substituents around the double bond.

H H H H
CH~[C=C c=C
2-substituens CHy -~ CH,CH; .
(major)

one substituent
{(minor)

12. (a) : According to Markownikoft’s rule, the
negative part of the attacking reagent adds to less
hydrogenated (more substituted) carbon atom of
the double bond. &

r

I
C.H,CH,CH=CH,+ HBr->C,H,CH,CHCH,

13. (b) : For the same halogen, boiling point of
alkyl halide decreases as the size of the alkyl group
decreases.

For isomeric alkyl halides, boiling point decreases
as branching increases. So the decreasing order of
boiling point is
C‘HjCch}{gC“:CI > CHJ,CI‘I:CHICI

> CH;CH(CH;)CH,Cl > (CH,);CCl.
14. (a) : Reactivity of halides towards Syl
mechanism is benzyl > allyl > 3° > 2°> I°.
15. (a):

Cl

2C,H,Cl + C1,CCHO 2% €1,CC - H

Cl

D.D.T.

H

I
16. (a): CH,-CH, - CH, - CH,-C - H
Cl
I <chloropentane

=» absence of asymmetnic carbon atom.

17. (c) : As 1t has plane of symmetry

(H,

|
H ! OH
.....
H } ON

CH,

18. (b) : Allenes with even number of cumulative
double bonds are optically active if both sides are
disymmetric

T

<
\

Chapterwise Solutiong Ch
el AllMS Chapter—==——"— emi
—

i d contains ope
d) : Chiral compound ¢ one g
‘l::;irzfl') carbon atom(s). Chiral carbon 4 :m)ru
usually bonded to four different atoms o L.'mi!r:lru
of

™ CH, — CH, ~ CH, = CH, = CH, ey

P (Achinal)
CH.-CH,- CH,~ CH, (n-Butane)

’ (Achiral)

H

~C~
H |
H
{Achirﬂl}
(IjH] CH, CH,
gy —C—C—C—CHy—CH,
[
H H H
(Chiral)
(2,3 4-Trimethylhexanc)
20. (b):(l) and (4) compounds are mesq.
compounds, they possess d plane of Symmetry g
is consequently optically inactive a.nd s,l.tpt:rimmsES
on its mirror image (i.e., they are identical).

CH,CI CH,NO,

21, (a):@ _—*AgNO: @H\BC]
Cl Cl
(4)

CH,OH
i NaOH(aq)

(Methane)

.
L

Cl

CH,CI COOH

< O] <

| KMaO/[H) [ |
i Wy ﬁ
Cl Cl
(A)

Monochlorobenzone acid

22, (a) : Magnitude of van der Waals™ forces poes
on decreasing with branching. Hence, the order of
hnl]lllg potnts 15
CH CHLCH,CH, B -f‘H‘('H_.-—{t'll-—lh
|
CH,

CH,

Ch~ t| — B

CH,

2. (d) : In (¢), chlorme 1s attached w sp
hybndized C-atom and € Cl bond 15 more polar
thus, 1t casily gives AgCl precipuitate. In case of

5 and Haloa

e
hlor
aﬂd G’L’ fherc

an
[’Ltom

due
pond &
?J/Cgler pond
0

—
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NES
&/

]Qrc
are
3 of

‘0~
ngd
&

p
@2

Cl

{m_z,lgdobmsne
15, (a):
[‘CHzpﬂr
HO @

| n—eated with Nal, repeated §
is : result, eventually a ry
_jodobutane is obtained.

CH;

v Teactions oceyr
Cemic mixture of

CH,

CH,ClH,
(8)-2-lodobutane

& 5-
HO“'CHz‘--Br

HO - CH,

> + Br

3. (@): Hydrolysis‘ of methy! chloride to methanol
follows Sy2 reaction. The rates of many Sy2
reactions are affected by the solvent. Protic
solvents are those that contain — OH or - NH,
groups are_gfﬂcraily the worst solvents for Sy2.
polar protic solvents, (like water, alcohols and
carboxylic acids), which have strong dipoles but
don't have - OH or — NH; groups are the best. In
contrast 10 protic solvents, which decrease the
rates of Sy2 reactants by lowering the ground state
energy of nucleophile, polar aprotic solvents
(DMF) increase the rates of 5,2 reactions by raising
the ground state encrgy of nucleophile.

77. (a) : The C-atom of € -~ Clin chloronitrobenzene
carries a small +ve charge.

os and Haloarenes

= - 157
an (b); chlorine is nuachcdﬁ'ﬁ-—-ﬂ_‘___wﬁﬁ

. . i is carbon

(gﬂmm anddli:itilr;: tls dc‘)ublc bond char‘zc[c‘rygndu_cd Because of the positive charge, attack at this €af

( 2l bon ; dohrt.sonancc le, C—(] hEchqyw atom by the nucleophile is facilitated. :

e bond and hence chioripg ¢, ‘und‘,5 o

5t d ﬂll{)l b{_ Eas” Cl C +/

i1 ’ £ NG ..
©: " is a good nucleophile g4 illas ) N 0

1“ : roup. Theref : ellag a good Nu + 0 :

]eﬂ"‘“g group. clore, if (R)-2-i0dobutane

Nu +//,O
@’N\ _ +CI”
—_— 0

28. (c): This is Finkelstein reaction which‘ involves
the conversion of an alkyl chloridcx‘brom!de’to an
alkyl iodide by the addition of sodium iodide in
acetone. Becausc sodium iodide is snlgplq in
acetone and NaCl and NaBr are not, the equilibrium
is shifted by the precipitation of insoluble salt.
MY o

The equilibrium position of the reaction de
on the nucleophilicity of the anion, whether 8 goo
leaving group is present and whether one anion is
better stabilised than the other in a given solvent.

pcnds

29. (c): When chlorobenzene is heated with
chlord in the presence of conc. H,S0s, 2 Pﬂ‘f"erﬁ"l
insecticide, DDT is formed with the elimination of
water molecule.

o O
H:89:, caicH

CCI,CHO ——

¥ A -H,0
H@Cl B \@'C'

DDT

30. (a) : Williamson's synthesis occurs by Sy2
mechanism and primary alkyl halides are most
reactive in Sy2 reactions.

1 2

31. (d): |CH2_ CH,
Cl Cl

Since it has no chiral carbon, it is optically

inactive. Meso compounds are optically

imactive,

' 32, (b): Chloroform is slowly oxidised by air in the

presence of light to an extremely poisonous gas
‘phosgene’ Therefore, it is stored in dark bottles,
completely filled so that air is kept out.

33. (d) : Chlorobenzene is less reactive than
benzene towards the electrophilic substitution
reactions due to ~/-eflect.

¥

i
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CHAPTER

i
ALCOHOLS, PHENOLS
AND ETHERS

E‘hY? alcohol exhibits acidic character on

reacting with

(@) hydrogen jodide (b) acetic acid

(¢) sodium metal (d) all of these
(1994)

Which one of the following can differentiate

between C,H;OH and CH,0H?

(@) H,0 (b) HCI

(¢) L +KOH (d) NH, (1994)

What is the correct bond angle in dimethyl
ether?

(a) 120° (b) 109°
(c) 180° (d) 110° (1995)
In the reaction sequence:
H,0 diLH,S0, HyNi_
CaC:r _— A Hg504 ra 7 C,
the term C is
(a) CH,CHO (b) HCHO
(c) C;H:.OH (d) CH,OH (1996)

Absolute ether is diethyl ether, which

(@) 1s obtained from Williamson’s synthesis
(b) is mixed with absolute alcohol

(c) 1s totally free from moisture and peroxides

(d) contains traces of peroxide, (1996)

Which of the following compound is

glycerine?

(a) One primary
(b) Two primary
(¢) One secondary
(d) both (b) and (c)

OH group is present
OH groups are present
OH group 1s present

(1997)

Ethanol and dimethyl ether form a pair of

functional isomers. The boiling point of ethanol
1s higher than that of dimethyl ether, due to
the presence of

(#) -CH, group in ethanol

(b) H-bonding in dimethyl ether

(¢) H-bonding in ethanol

(d) ~CH, group in dimethyl ether.  (1998)

10.

11.

| 1%

13.

14,

In the reaction:

| NaOl A 1
Phenol iy S b

identified as
(a) benzaldchyde
(c) benzoic acid

(b) benzen

(d) sallcya|d[_,hmu

. o ‘ (}'999)

Salicylic acid is prepared from phep,, b

(a) Reimer - Ticmann reaction y

(b) Kolbe's synthesis

(c) Gattermann's reaction

(d) Nonc of the above. (1997 2009

Which of the following statements i not J

about alcohols? e

(a) Lower alcohols have fiery taste ang Stron,
smell. :

(b) As molecular mass increases the py;
point increases.

(c) Lower alcohols are water insolyh)e and
their solubility increases with moleeyly,
weight,

(d) Lower alcohols are water soluble ang theiy
solubility decreases with molecyly,

(1997, 2,

“n-_:

weight.
Lucas test is used for the determinatioy
(b) alkyl halides
(d) illdl."ll_\d'..‘.\

JiTE
(200

(a) alcohols
(¢c) phenols

Propan-1-ol can be prepared from propene by
(@) H.OH.S0,

(b) Hg(OAc)/H.0O followed by NaBiH,
(¢) B, followed by H,0,

(d) CH,COHH.S0,

Intermolecular hydrogen bonding 1s strongest
(a) methylamine (b) phenol
(¢) formaldehyde (d) methanol

The most suitable reagent for the conversio

of

16-

17.

19

&
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20 Pheols ad Ethers
e
RCTLON > RCHO
W KA NO, () K.
RELY IR
(@ PCC (mdine Chlorachignyg ey
i
| | ()
8 The Waor prodyg Obtaine
T monobromination (With 1y, oy

16.

17.

: ey M
[L\Hn\\ll\_t‘. compoungd A s ' ol (he

OCll,
M&L
Lo
OCH,
. B
(a) L (b)
CH,
OCH,
TR
(©) k (d)
Br ~ CH,

(2006)

The major product formed in the followine
reaction 18 CH,(} I(L‘Ht‘ll: - CH,01 _9.KOH ;
(@) CH,CH = CH-CH.,OH

(b) CH; = CH-CH, - CH,0H

() CH,-CH-CH,
| I

O——CH,
(d) ('H.,-tw'n - CH, - CH,0H (2006)
OH

[sopropyl benzene on air oxidation in the
presence of dilute acid gives
(a) C,H.COOH (b) CH.COCL,
{¢) C . HCHO (d) CHOH

(2006, 2015)
CH.OC.H, and (CH,), C = OCH, are wreated
with hydrotodic said. The fragments after

reactions obtatned are

(a) CHJ +« HOC,H,, (CH)C - 1+ HOCH

(b)y CH.OH -~ C 1 oCH O+ HOCH,

(¢ CHOH « C . (CH)C O+ CH

() CH» HOC H, CHL =« (CH)C - OH
f2007. 2017)

Oxidsnion of 1, 2-cvclopentanechol with HIO,

gives

@) HC-CH,~CHy-CH,~C~-H
I i ' -
0 0

1.

r
et

L
=

159

0
0~

(€) 0= C=Cly=-CHy=-Cll "f =9

l
Ol1l
Ol
(d) none of these. (2{)({}21’)
When phenol reacts with phthalic anhydride

in presence of 11,80, and heated and 11101
reaction misture is poured in NaOH solution,
then product formed s
(@) alizarin (b) methyl orange
(¢©) Nuorescein (d) phcnolphthalcm.
(2008)
Cumene process is the most important
commercial method for the manufacture of
phenol. Cumenc is
(a) iso-propyl benzene (b) ethyl benzene
(¢) vinyl benzene (d) propyl benzene.
(2008)
In which of the following preparations qf
ether, the configuration about chiral centre 1
not retained?

H
(a) CH;——OH‘FNH _Clﬁ.p
D
H
CH,ON
(b) CH,—— OH + TsCI -
D
H
(¢) CHy—{— CH =CH, + Hg(OAc),
D NaBH,
+ CH,OH —————
H
() CH,— —.\\\ + CF\COH ——»
§)]

(200N)

In Oppenauer’s oxidation,

(1) secondary  alcohol is  oxidised 1o
carboxylic acid in acetone solvent using
alunumum tertiary butoxide

(b) secondary alcohol s oxidised to

carboxvlic acid without aflecting the

Com(

teruary butoxide tn acetone solvent

or C&=(C bond by aluminmum

",
N\
J 3

-}
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c -
(c) S?_Condary aleohol is oxidised to ketone |
Without affecting C=C or C=C bond |
" by aluminjym tertiary butoxide
ts)econdary. alcqhol 1s oxidised to ketone |
¥ chromic acid - pyridine complex.
2009
(00901 2.
Cl '
H
.. 416H,0) ~———

|
» H,C-C-CH,
A

i Cl CH,
cgree of unsaturation of 4 = 2. it contains no
double or triple bonds. A is |

H (?H
H,C-C-CH,

(b)

28.

H,C - CH - CH,OH
: :

(c) (d) none of these.

(2010)
25. The major product of the following reaction is
H

! I4
8-CH,~C-H,

1"9 -
Na OC,H,, A _
~———22 5 products

14
(a) CH,CCH,-0-C.H,
T = 2
()
1§

IH

(b)  CH,CCH,0C H,
0

29.

H

| 14

C - CH,

@ 17

Cl NaO  0-C,H.

OC H,
{

CH, -
(c) :

 (CH.-CH-CH.ONa
d 1° T

Cl

(2110

26. Find the product for
CH.CH, O CH, CH, O-CH,-C,H, + HI

[entens)

AlIMS Chapterwise Sclution sC horm,

. - ] - - - . s
e e

— gh’l’

[a) HO"CI’{_}CH"()H, Cg}iel(_ H’.!._ I r ’

(c) [—CHICHE—I,C,Hf,CI-Iz-I.(_'H_I(_'H rﬁ;[ ,//
(d) HO-CHCHrOM.CHCH-1 ()
O T H Jf
la,), fnich ©
(CH,COORHE j 3" duce &
But-1-ene ——TC‘)—’ 4 pf
»2
The product in the above reaction, i (2) \\
(a) CH,CH,CH,CH,OH S
(b) CH;CH;?H—CH.‘ r"{.
CICt
OH (o)
(c) CH,=CH — THHCH,, ) HO
OH i CH::
(dy CH,-CH ~C| - CH,4 20, B, compo
] . -
OH ua‘d‘--d .
OH whlﬁh on
dil HNO, o, 4 (Major produg @ CH
NO; S (c) .
o Q/T » O]
19, Dunnt
NO, % byhc.‘:'.:
OH OH ._}' 15
NO; A (a) ch
) (b) pr
(c) O (d) LKJ' b
‘*-\‘ o > - .‘.l..l (dl ‘.“
NO, . .
/‘"\ =) cll‘
[(‘)F \ ||lrr-.1--n'| sugh_l
“/ 0 \ ) ) o
7 lln:
(4) ‘ i }} ‘(-H"l.\
( -~ A OH - !
| (d)
(h) O + HCHO 34, Luca
., 5 my
TCH, -1 CH,
- _OH strud
(c) 1( )J 1~ CH,-OH
: CH,—1
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1 Aloohols, Phenols and Ethers

1 I-]

H
(d)

0 (2013)

H
1) “Which of
Which of the followipe

o

produce ethylene glyeo)o
(@) CHy—CH,

Feaction wij) not |

H.O

heat ‘

0

(b) CICH,CH,Cl 91 |

heat

(¢) HO-CHy-CH-OCH,

Ol
]lL‘;n
(d) CHy=CH, —glne |
2 2 RMnOI (3{”3)
A compound containing (wo ~OH aroy
1 - o 5
attached with one carbon atom i unstable h[:n '

which one of the following is stable?

1.

OH |
CH,CH |
(a) 3 <OH (b) CH-““C"OH |
l
OH ’
OH
(©) CI3CCH<OH (d) None of these,
(2013)

During the dehydration of alcohols to alkenes

3l
by heating with conc. 1,50, the initiating step

is
(2) climination of water

(b) protonation of an alcohol molecule
(c) formation of an ester
(d) formation of carbocation.

|
(2014) |
|

The reaction,

CH;ONa + CO, + H.0 = C HOH + NaHCO,

suggests thal

(a) phenol is a stronger acid than carbonic
acid

(b) carbonic acid is a stronger acid than
phenol

{¢) water is a stronger acid than phenol

(d) none of these. (2016)

34, Lucas test is given by an alcohol within
§ minutes, 0.22 g of which liberates 56 mlL of
CH, at STP on treating with CH Mgl. The
structure of alcohol 15
(a) CHy- (I‘II ('H,

OH

161

—

(b) (CH;),CH— CH—CH;
o
(¢) CH;— CHy—CH—CH;
o
(d) (CHy),C—CH—CH;y (2017)
o
H§(|‘h ([)H

HCI
Room temp.

35. CH;— t’:‘ — T CH;

CH; H
The product P 1s
i O
(a) CH; —T"-(I?—Cﬂs

Cl H
‘ITan THj

I ——

(b) CHy;—C—C —H
s ¢
CyHs

(¢) CHy— L[ — CH=CH,
(!‘11,
(I'{,HSC”;

(d) Cl, —=C (l‘—cu,

= e g i i g

(2017)

36. Decreasing order of reactivity in Williamson

synthesis of the following 1s

[ Me CCHBr Il CHCHCHBr

N CH - CHCHET IV CHCHCHC

(@) M-1=1ve1 () =11V

() W-1=>1v=1 () ===V
(2017)

ASSERTIONAND REASON

37, Assertion : Phenol undergoes Kolbe reaction
whereas ethanol does not
Reason @ Phenoxide 1on 1s more basie than

cthoxide 10n (19vs, 2015)
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wtG AlIMS Chap terwise Solutions Chemfs .
_._-—-"'-'_-_-__-___—_____\_-_\_\__‘_" -

-

38. Adssertion - : :
Sertion : o-nitrophenol is more volatile

than p-nitrophenal.

R . |
€ason : Intramolecular hydrogen bonding

1S 3 - S .
Present n o-nitrophenol  while

i . o S 46. .
intermolecular H -bonding is in p-nitrophenol. gives 1-butene and 2-butene.
(2001) }{gm—an : Dehydration of 2-butano] f“”o“-s
‘ H Al
39, Assertion : CH;OCH; and C.H.OH has Saytzefl's rule. (2003,
co‘:npamble molecular weight but boiling point g7, gysertion : Ethers can be dried by Using
of C:H:OH 15 more than dimethyl ether. sodium wire. _ )
Rm"’"‘: C-.H:OH forms intermolecular Reason : Ethers do not react with Sodiup,
H-bondmg while CH.OCH. forms (2009,
intramolecular H-bonding. (1994. 2001) 48 {ssertion : Dehydration of alcohols alwayg
40.  Assertion : Phenol is a weak acid than ethanol. takes place in basic medium. ‘
Reason : Groups with = \f effect and —/ eflect Reason : OH" is a better leaving groyp
decreases acidity at m-position. (2002) (2011,
41. Assertion : Ethers behave as bases in the  49. Assertion : p-Nll_rophenol EIVES mgre
presence of mineral acids. electrophilic substituted compound th,,
Reason : It 1s due to the presence of lone pair m-methoxyphenol. —
of electrons on the oxygen. (2002, 2008) Reason : Methoxy group shows only negatiye
. - [-effect. (201]
42. Assertion : The major products formed by o J
heating C,H.CH.OCH, with Hl are C,H.CH,1 = 50. Assertion : Anyl sulphonic acid gives pheng|
and CH,OH. on reacting Wwith NaOH at high temperaryy,
Reason : Benzyl cation is more stable than Reason : This reaction 15 electrophil;
methyl cation (2003) substitution reaction. (2013
43. Assertion : The pk, of acetic acid i1s lower 51, Assertion : Phenol is more acidic than ethang)
than that of phenol Reason : Phenoxide 100 1S resonang,
Reason : Phenoxide 10n is more resonance stabilised. (2016,
stabilised (2004)
. ¥ :
. 52, Assertion : C H bond angle is |
44. Assertion : 1-Butyl methyl ether 1s not hedis] Bond b
prepared by the reaction of r-butyl bromide than the nommal Mrfl iRkl and anpe
with sodium methoxide Reason : Lone pair-lone pair repulsioy
' G A «creases bond angle 2016)
Reason : Sodium methoxide 1s a strong docreases bond angle et
nucleophile (2005)  S3. Assertion : Phenol forms 2, 4, 6-tribrom,
45. Assertion : Phenol 1s more reactive than ”‘Td o lf({inﬁi with Bl_',.' water at 273 K
benzene towards CIC'LTT“;"r:JIIL substitution Reason : Phenol is o, ” du-u‘““y Etoup
reaction (2017)
— (Answer Key:
. (¢ 2 (c) 3 (d) 4. ¢y & (c) 6. )y 7. (¢) & (d)
9. (a) 10, (c) 11. (1) 12. (c) 11, (d) 4, (d) I8, ih) 16, (d)
17. () 18, (@ 19. (a) 20. (&) 2. (@ 2. (b 2} (¢) 24 ()
28. ih) 26. (a) i (h) 28K, (a) )y, ih) 10, () , § &8 () 1. (h
by M by 35 (@) 36 (¢ 3 (o) 18 (a) 3, () 40 |
41. (1) 42, (a) 43, () 44. (b) 4S. (a) 46. (a) 47. (a) 48, ()
9. () 80, ) 81 () 82 (a) SV (b

- ol, the -

Reason : In the case of phen ‘“ ‘“wﬂjedmc
carbocation is more resonance stabilig
(2008, 201,

<)

{ssertion : 2-Butanol on heating with H.Sq
S0,

5. {C‘
wotally !

5. |
ethan
it
u\uﬂ,

nl
reac
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19)
in

r])
ire
an

ve
10l
re,
ic
3)
al.

f)

b3

-

(@ 2CHCHOH Na— 5y

fs metal

1CH,0 Na‘+H, |
- . 2

fion of alkoxide indicateg the acigie

f ols 38 alkoxides are c]cclruvalem con

A e written as RO, Mpounds

. Todoform test is e
©* lo Positive for o |
} methanol)- | anol (not |
CH:OH —zon—> CHI, + HC ‘
CH3 lodoform w0 K ‘

! K The oxygen atom jj cthers
p dized. Two of the hybrid orbj

is spt :
als overlap wi

' p with
h)bfid orbitals of two carbon atomg 1, form sigm:
bonds and the bond angle s -

. |

N
e '

(c) : Reaction sequence is;

I - :
H.0 C.H dil, H.S0, H,/Ni
B — Gl WCH}CHO-—*——h
(4d) (B)
Acetylene Acetaldehyde
CH;CH,0OH
(O)
Ethanol

5, (c):Absolute cther is 100% pure dicthyl ether,
otally free from any impurities.
I CH,OH
!
6. (d}:Gchcrinc s 2CHOH

|
3CH,0H

| and 3 C-atoms are primary.
2 (-atom 1s secondary .

7. (c) : There is extensive hydrogen bonding in

ethanol due 1o the presence of ~OH groups, while |
it is not possible in dimethyl ether (no ~OH group
|

available)
8. (d): The given reaction 1s Remmer-Tiemann

reaction.
OH OH OH
N3OH CHCI K3 H“ HO
CHCI, O II.U, Q)_

Saheylalde !I_\li\'

EXPLANATIONS

1llllrc ()r 9

| 10. (c) : All the alcol

v".‘f ol g
163
—_— | di] _'i ||I
| 7!!:“!!‘
OH OH
COOH
N o,
(a): a0l
Phenol Salicylic Acid

jermnann reaction. ft

Reaction is called as Reimer-T
- benzent

involves the attack of dichlorocarbene 00
ring.

10ls arc water soluble due to

the formation of extensive hydrogen bonding
between water molecules and alcohol mnlcculf:f.,
Lower alcohols are highly soluble in water and their
solubility decreases with an increase i the molecular
weight.

11. (a) : Lucas tes
concentrated hydrochloric aci

anhydrous ZnCl, to form alkyl
types of alcohols undergo this reaction

{ - Alcohol reacts with
d in presence of
halides. The three
at different

rates. Order of rate of reaction i : |
tertiary > secondary > primary.
| R— OH + HCl 22tk , g —Cl+ H0
Alkyl chloride
12. (c) : Hydroboration yields 1° alcohol from
alkenes.
BH, in THF ;
3CH,CH=CH, -531;—#——3- (CH,CH,CH.);B
' * orBH
31,0, , .
2222 5 3CH,CH,CH,0H H,BO,

|-propanol

13. (d) : Methanol has - OH group due to wh_iCh
" there will be more intermolecular hydrogen bonding
‘ among the given molecules.

| (I‘H‘ CH, cl‘n..
\ eee-H—0----H—0----H—0
We know that with the increase of electronegativity

|
and decrease in size of the atom to which hydrogen

is covalently linked, the strength of the hydrogen
bond increases.

|
14. (d) Pyridine chlorochromate (PCC)
[CHNHCICrO; ) selectively oxidizes primary
alcohols to aldehydes. Secondary alcohols can be
oxidized 10 ketones with PCC.
15. (b) : The position taken up by a third group
entering the ring depends on the nature of the two
groups already present.

P B Y

Scanned by CamScanner



— R e higlarsist A Gy,

When bot, i
the directive poy
Lhc fﬂl][ﬂnmg {eru -

hrii vwnd pdisesing e,

O = BH; = NR, - O > OMe > itige - e - 1
o,

| N
lncascofwmxm,s(lf;; ),l}z -
- (H,

are used 10 indicate the powible peositions that
may be teken up by 2 ncoming group.

OcH, ocH,
Y fa
&I \CH:, i/ chi
(9T regpers 1 (%1 empent v o - CH,

- OCH, pop) grosy ek - (OO, prasg)

Due 19 presence of bulky grovs. senc effens works,
and the fvourzble product will be this.

po o
QL = L
_—
CH, CH,
=r

16. (d) : Halogenated compounds on treatment
with ag KOH form 2leohols. The halogen ztom is
substituted by - OH group.
CHCHICICH, - CHOH 23528

CH.OCHOHLCH, -CHOH
Here OH™ acts 2s a nucleophile

17. (d) : lsopropy! beazene or cumene on air
oxidation in presence of dilute acid gives phenol

(H, CH,

CH-C-H (H-C-0-0H (H 0
#N 0, £ KoM 7 - -
/B ~ " =
Caere Cumese Pucand

ey rmr ok

18. (2) : When muxed ethers are wsed, the alkyl
wodide produced depends on the nature of alkyl
poups. I one group 1s Me and the other 2 pv- ox
sec-alkyl group, them methyl wodide 18 produced
Here reaction acours vis 5,2 mechaneem and becase
of the steric effect of the larger group, | sttacks the
smalicer (Mc) growp

=t of e2ch group is generally in |

CHOA b, L CH s C A
Vihen the vetnteats it % etleyh Lalleyt o,
prrfbaan w2 LH1 znd ML I $eme tencsiey, o,
i S ) rreshatases wnidd fexmnation of g ety

controlled by the stzility of cartocation

\
%
I.;‘f."
curhusatin vaAlty wiarw ¥ -7 - . i

alicyh ealide is abwan derrved froxnn lertale B

CH CH, A
| o LLLL I VI S
f.'if’—{l.'-ﬂ-f.ifi'm ikl g
CH, f.H_ ;‘_r
Lers - Bt mﬂ ey w{"‘;‘lfﬁ TN £
e /ﬂ Hit,

s OHC~(CHyy 3,
o4

To czuse oridative clezvage of bonds Carrying
grosps prove U undmzs caidation, ome moje
reagemt iy reguired W clezve one brrd

20. (d) : Prencd cosples with ghtfalic anligeg, sl
prevence of come. H:S0, w form phencipbtiale, isable 27
which is wed 23 2n indicator, 1

0 0O
i I

C 2 7E
A N WSO (eerc) .
O “we QL

C . g

19. (a):_ |

. (3
2. &

H H
HC —+— OH + Nag ——d H,L —+— 0

D D

i
‘__’35:,, H,C —— OCH

D
retention of

configunation
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9 nols and Ethers

phe!
— H
HC JC \-‘{\ 0Ty
her, the S D d
;OCCUT'S CH;0Na H
i iy s > Hyco
- Since N CH3
> 4 x D
CHJ, H Mversion
- EToup, H=CH, +
HC /I’ C 2 Hg(OAC)2+ CH}OH
)
H,0H NaBH H oo,
Markownikoffs H3C+ -CH
de addition 3
D g
retention
HO i o=, SF:C0sH H
H;C+ — b2y H3c‘|_ﬁ
Tying D D
sle of 1 retention
5 (c):l“ pppenauer § oxidatiou, secondary
: ,jcﬂb"l is ox1d:sedl 19 CO‘.TBS]?unding ketone in the
ide in ence of aluminium tertiary butoxide, Other
ialein ifi jisable groups are not affected,

=2y

-SSP

0

FLs CHOH (CHC- O oy 00

R
Ry
R,/ &= O+ CHyCHOH - CH,

" (@: Degree of unsaturation OmeHmO =2, but
i contains no double or triple bond. Hence there
yre two 1ings — onc six membered as indicated by
roduct and the other three membered which is
cleaved by HCI due to strain. Hence A has following
gructure. (Im

H‘('—-Ll‘—cl{]

'

35, ()2 Cl1-CH,-C-CH, + 0C I,

\‘L/)

»HC = CH=CH, = 0= C 1,

»

H

| 14
Q-CH,-C-CH, -
=5 =
\—“0 OC,H, O

e

dilL.LHNO
28. (EI.) - @ -_2é§T(_L}

165

S SNI
26. (a) : Presence of excess of HI favour

mechanism, e
So, formation of products is C"nt.w“[:d lggv:,zc
stability of the carbocation resulting 1 the ¢

of C ~ O bond in protonated ether.
Thus the product for given cquation ar¢
CH;CH,I, HOCH, ~ CH,OH.

CﬁHscH:’-I’

Hg(OAd);
27. (b): CH,CH,CH = CH,
But-1-ene iy — EH— TH — CH,
OH
Butan-2-ol
OH OH

% ,NO,

U-Nitrophenol
(40%, major)

OH
NO,

+
p-Nitrophenol
(13Y%, minor) |

29, (b):

I i.!(
@'\09\ HI (excess) @( + HCHO
4 CH,-1 :

Ethers are readily cleaved by action of HI to form
alcohol and alkyl halide.
R-0-R+HX—>RX+R-OH

If excess of halogen acid is used, then alcohol
formed reacts further with halogen acid to produce
alkyl halide.

30. (c)
31. (c) : Chloral hydrate is stable due to hydrogen
bonding. JH \

rd

C

Cl

Ay

1 0
/
Q=
R
@]

S

\‘-H

32, (b) : The mechanism of dehydration of alcohol

involves the following steps-

I. Formation of protonated alcohol
2. Formation of carbocation

3. Formation of ethene by elimination of a proton,
33, (b) : Since a stonger acid displaces a weaker
acid from 1ts salts, therefore, carbonic acid
(CO, + H,0 — H,CO,) is a stronger acid than

phenol.
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34, (1) : Lucas test

—_—

alcoho JS05 R )
Exact ¥ Withis 5 minutes as all are 2° alcohols.
y Structure ¢an be known by molccular mass or

f .
lf)m’llla of alcohg] Which will be obtained as follows : ‘
€l molecular mass of alcohol be M. '

Will be given by all the given i

26 02 22400%0.22 |
2400y 0 M=—br—= |
|

The general formula of alcohols is C . OL.
The molecy] "
armass 88 corresponds to the value of

n=35. Thus, the 2° aleohol is (CH,),CHCHOHCH,.
35. (a): N

CeHs OH H,Cy 70H,

CH; *|C —C—e L CH;_IC - (l‘—CH}
1

CH, H CH, H
lm:n
C(H:H
! [ A i I:“C CIIHS
CH; —C — c| —CH; < CH,—C — C—CHy
]
CH, CH, H
carbocation 2 . carhocation
|
v
(l_', H¢H
('Hq*-fl'-- C—CH,
|
Cl CH,
P
36. (c): C —Brbond 1s weaker than € C bond,

therefore. alkyl bromide (11) reacts faster than alkyl
chlondes, (1) and (IV) Since CH = CH
electron withdrawing therefore, CH. has more +ve
..fl.t."r..‘ on 11 than on 1\

15

CHy=CH~ CH,~

i

CHy—CHy> CH—()
I.I
In other words nucleophilic attack occurs faster

on HI than on IV Further. since Wilhamson

synthesis occurs by 5,2 mechanism, therefore, due
W0 sterg hundrance alkyl bromide (1) 15 the least

realtive. Thus, the docreasing order of reactivity 1

U=V |

- r . Rl -
S AN T e NS

' 39. (c) : Due to the presence of hydroxy) 5

" Hydrogen bonding in dimethyl ether (duc g, ,

Rt
&,
h

AlIMS Chapterwise Solutiong ¢ P
_.—-—'—""-_'__- - = . m

ez iy

0 0

oot

: idic in nature due to the .
Phenol is acidi L " “ody,
phenolic proton (duc to resonance Stabilj,, if
tcatt e [
1 H 3 i
but there is no such stabilisation in cthapg ™

38, (a): P_nluophl.:ﬂul has higher b"”lnp ;

than o-nitrophenol, because ””'“'r'nhl-qui;_m
hydrogen bonding present in p-nitroph, l'“
intramolccular hydrogen bonding in ”-mlmDhulm

affects the boiling point which make, e
: ‘a|r|

=

ity

volatile.

(-OH), there is extensive hydrogen bonding ber
the ethanol molecules (C;HOH). But there |,

A
e
en

PSuch
h\i.“l’u_-_-
ether .

of ~OH group). So boiling point of dimeth, |
much lower than ethanol.

40, (d) : Phenols are more acidic than a|;

l(,l5
*O<H g
——
s +H

Phenoxide fon is more resonance stabifjge
R-0-H=R-0+H

No resonance stabihisation for alochol or 44 s
ion. Thus, phenols are more acidic than 4o
Electron withdrawing group like. -NO (' r
disperse the negative charge and theretore o) ,
the phenoxide 1on Thus, these groups will i,
the acidic strength The particular eftecr o, N
significant when the substituent 1s present
p-position than m-position to the - O groyp

]
41. (a) : Due to the presence of long pair
electrons on oxygen atom, ethers hehave g by,

L

and form stable oxomum salts with muneral o

» Sapmm—
e T Y e S L R w._"'c-,.ﬁ%“"‘;“tgﬁy&

*"’\-‘."’ N

'j"a‘in:
ghenolic
OH

A

6. (@
grcatC\‘.

emo al
the few
ln Cﬁ b1

follow:
H;r'

CH-O-CH+HClCH,-0 CH ()
H
Dscthiy] un
L1
42, () C HOH 00, ' = " H.CH CH OH
|
L]
CHOH)
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group
tWeen
ysuch
sence

:']LT 15

10]s

can be explained on the bagig of' Sy,
e o onium ion produced be :

e ; cable than alkylium ijop,
o

: I mechanism, |
mg benzylum ion, is
. Lower the value of pr e
G Lo ) AC-‘I“ 'o‘l. D-‘},,. more acidic wi]
o the compol'“l_‘ the acid is more acidic than
is indicates that carboxvlae
hhcﬂf’l‘ This ]k L carboxylate jon should
[ nore stable than the phenoxide jon and it is
B i that carboxylate ion has more equivalent

c;onﬂ‘i“g structures than the phenoxide ion.

i (b) : In. Williamson's synthesis, if 4 tertiary
Wl palide is used, an alkene is (he only
b} juct and no ether is formed.
ci, |
L_ih__(l‘ -Br + NaOCH; — CH.‘ = L|‘:CH‘ +N
CH;

reaction

aBr
CH,

2-methy Ipropene

s pecause alkoxides are not only nucleophiles

vyt also strong bases as well. They react with alkyl

palides leading to elimination reaction.

s (3): - OH group shows + M effect and is an |
J-Ii\alin‘.—' group, moreover the arenium ion ot"
~henolic substitution 1s more stable. '
I

OH (ZUH H o
E & |
(3= O = O
46. () : Sayrzetls rule @ The alkene formed in

sreatest amount 1s the one that corresponds to |
;-.,uuul of the hydrogen from the -carbon having |
the fewest hydrogen substituent

|a case of 2 and 3" alcohol Saytzeff's rule is
f.d[l.'“fd

e g PR LY T

ae

167

i I

47. (a)

48. (d) : Dehydration of alcohols
i } such as conc. H,SO04

hloride

can be carried

out cither with protonic acids ey
H.PO, or catalysts such as anhydrous zine:¢
or alumina. /
49. (d) : In p-nitrophenol, - NO, group hab‘[-
effect, as a result of which clectron dcn.sl'}:
decreases on the benzene ring, hence reactivity

1 - [ reases.
towards clectrophilic substitution decreé -
1 +R (due to lonc patt

Methoxy group shows botl :
ct (due to greater

of ¢lectrons on O) and -/ effe
clectronegativity of O).

- OCH, at mera-position show
lesser than -/ effect of -NO, group-

S 0111)’ ._l l'.'rﬁ:Ct but

50, (c):
SO soNat O'Na® OH
' NaOH NaOH _HO'
| o0 - 350C

. ; TR -qction
This is nucleophilic aromatic substitution reactio

. . » . . y - a * _n.l
and occurs vig the addition-elimination mechanis
with SO;* as the leaving group.

51. (a)
/O\ in alcohols 1s
52. (a):The C7 7 “H bond angle in alcohols 1
ok I\ N
shightly less than the tetrahedral angle 109728 due
to repulsion between the unshared electron pairs
ol oxygen.
53. (b): Phenol forms 2, 4, 6 tribromophenol on
treatment with Br-water. In phenols, the
polarisation of bronme takes place even the

absence of Lewis acnd

H,C- CHy- CH -CH, ——5 HC - CH=ClH- CH,
Ol |
v(H, CH, - CH=CH,+ HO
i L

-

-

-
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CHAPTER

v ALDEHYDES, KETONES AND
CARBOXYLIC ACIDS N

T

When ethanal is treated with Fehling's solution,
it gives a precipitate of

(@) Cu,0 (b) Cu
(¢) Cu0 (d) CuO

In‘ Wolfi-Kishner reduction, the carbonyl group
of aldehydes and ketones is converted into
(a) -CH,OH (b) -CHs-

(c) -CH, (d) -CHOH-

(1994) |
- 10.

Which of the following compounds gives
Cannizzaro's reaction?
(a) CH;CH,CHO

(¢) (CH,),CHCHO

(b) HCHO
(d) CH,;CHO

(1994)

Which of the following will not undergo aldol |

condensation?
(a) Propionaldehyde
(¢) Formaldehyde

(b) Acetone
(d) Acetaldehyde
(1994)

Which one is the strongest of the following
acids?

(a) CCLCOOH
(¢) CH.CICOOH

(b) HCOOH
(d) CH;COOH
(1994)

Which of the following is called an ethanoic

acid?

(a) CH.CH.COOH (hy HCOOH

(¢) CHOH.CH.COOH (d) CH,COOH
(1994)

Which of the following is formed, when

benzaldehyde reacts with alcoholic KON?

(a) Benzomn (b) Benzyl aleohol

(d) Lthyl benzoate
(1996)

(¢) Benzowe acd

R-CH, CH,OH can be converted into
RCH,CH.COOH. The correct sequence of the

reagents s

(1994)

1L

(a) KCN and H”

(b) PBr. KCN and H,
(c) PBri. KCN and H'
(d) HCN.PBr; and H”

f;”)g'.!i

In a reaction of CH;Y. the major Produg,

(> 60%) 1s m- -isomer. The group ¥ 15

(a) -Cl (b) - OH

() - NH, (d) - COOH
(1993,

|-Butyne reacts with cold alkaline KM,
produce
(a) CH,CH,COOH
(b) CH;CH,CH,COOH
() CH;CH,COOH + CO,
(d) CH;- CH,- COOH - HCOOH
(1997,

Reduction of benzoyl chloride with Pd Bagqy.

produces
(a) benzene
(¢) benzoic acid

(b) benzaldehyde
(d) benzoyl cvanige

(1997,

Which of the following compounds wil]

give Cannizzaro’s reaction?
(a) (Me)CCHO (b) HCHO
(¢) CH,CHO () C.H.CHO

(190N

. Benzaldehyde can be prepared by the hydrolyys

of
(a) benzyl chlonde

(¢) benzal chlonde (d) benzo nitnite

e product obtamed whenacetic acid s treared

with phosphorus tnichlonde, 1s
0 0
|

(@) CH,-C-Cl
0

(b) CH, -C-0Q

(c) CH,-C-0-PCl,

(b) benzotnichlond,

i

cL:
16' 103

11

\FLﬂ

18-

eaar 15
HCoOH

?3 CH;CH(

s libera
carbOK}'l

ﬁ) carbox

((c) alkyl ¢

i the follor
(3) CH =
(b) CH,-

g CHC
((d) cht

gtrongest
@ CH; C

9 The intern

15
la) a'ldl.‘\
(c) alco

g, Thecomi

of cyano
@ C:t

(¢) Cit

a1, CHCO

by the <
(a) HI
(c) Zr

22, In the

C.H(h
the co
(a) a
(¢c) S

23, Amon
(a)
(c)
(d)

—

Scanned by CamScanner



997,

wuey

997)

34 1o

997

S50

ide,
107

not

98
VSIS
1de

AT
ited

o

f

b

0.

1,

2.

AR

ydﬂ 5, Kolonos and Cathoxylc Ackgs

()

Il 24.
yinega! 5
@ Heoon (h) He10
(©) CHLCHO (d)y CILCO0m

(1999) 25

0, is liberated on adding ol cithonaie

(04 carboxylic acid The carbon of €O, copyes

from |
carboxylic group

(c) alkyl group

(h) carhonate

(d) methyl, (2000, _ &

In the following reaction order, f 1y

["E—l_l: ale Kol

C“]Cll_,t'(}”“ S L s
(a) ClL,=CH €00l
(b) CH, (I‘H COON

I3r
¢) CIHL,CH,COBr |
@) CILCH,0H (2001)

grrongest acid among the following s -
; | 27,

(a) CiLCOOH (b)y FCH,COON
(c) F,CHCOOH (d) FCCOOH

2001)
The intermediate formed inaldol condensation

is
(a) aldol (b) carbanion .
(¢) alcohol (d) u-hydrogen ester.

(2002)

The compound most suitable for the preparation

of cyanohydrin is 28.
(1) C.H.COOH (by C,HNI,
(¢) C:HLCOCH, (d) C,Hs - C,H;
(2002)
CH.COCH, can be converted to CHLCHLCH,
by the action of
(@) HIO, (by HNO,
(¢) Zn - HgHCI (y 1P, 2002)
In the reaction
CHCHO + CHNH, »C HN=CHC H,+ H.0,
the compound C HN==CHC, H, 1s known as
(a) aldol (b) Schull's base
(¢) Schifl's reagemt (d) Benadictsreagent. 29
(2002)
Among the following the strongest acid s
() CH.COOH (h) C,H.COOH
(¢) mCHOC HCOOH

(d) p-CHOCHCOOH (2003

r ’
(6%

ezAion 1%

At ligher temperature, jodatorn 1
iven by

() CJ§.00),0101,
() CH.COCH,

(h) CH,COLH:
() CHC00H:
(2003)
[ he peapent u et {1 1he 'I{;I;;SIHTI'J-’I t;j
acetaldehyde from acetophenont 19

(h) CHNHNH;

(4) Nalis0),

(c) NHLOH (d) NaOH und 1.
o-Toluic acid on reaction with Br, ~ Fe pIvES
CH 1 CH

A EONT A2 COM
(@) | () (h) )
Br N\~
CH, (l,'HE
COH ., COH
(c) ﬁ) (d) ﬁj |
B
[ir (20114

CH,CO,CH. on reaction with sodium cthoxide
in cthanol gives A, which on heating in the
presence of acid gives #. Compound B 1s
() CH,COCH,COOH (b) CH,COCH,

()
(c) (.'Hd://_—_‘(J
OCH,
(d) rll,:r_.‘/ ' (200015
‘ OC.H,

The following sequence of reactions on A gives

( f(‘“:( ONHL

| Br, NaOH

£~ ‘-“[".”‘ 2. heat
4 () './ - --.’,{“
¢ T | r
(a) | 0 (b) I NI
() ()
()
() | | N (d)
() (

)
f:””fj)

Benzowe acid 1s treated with hithium aluminium
hydnde. The compound obtained 15

()
)

benzaldehyde (b) benzyl alcohol
(d) benzene,

(2007 215

-
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fad
P~
.

M,

. @_U —UCOCH, A,
- —
A

The pro
ti\} "'P'\"dll(‘l

W) o-and Pproducts
W os e and pproducts

duet obtainad 1s are
(b)Y me-product

(2007)

Prolonged exposure of fat ot oil in motst air and
light causes bad simell (rancidiy ) 1is due o
W fomanon of Co - C). fatty acuds
) formation of ketone and aldehyde
() both of these WIS
W ormaton of elyeerol.

Toluene on treatment with CrO; and
(CH.CONO followed by hydrolysis with dil.
HCT gives
(@) benzaldehyde
(¢) phenol
(&) phenylacetaldehyde.

(b) benzoie acud

In the reactions,

Q‘M"Br
I
O‘ML‘LBT () CH; - C-0C:H;
= . > b

) H;0'

(1 CHLUN
Y HQO™

Aand B are

(a) Q—CHU and O—CO-CH;

(b) O—C(l-(‘ll; and O—CD-CHl
() D—L‘(} CH,and O—CO—O(‘_-H;
(d) O—L‘l) CH;and

9]

|
O—('ﬁ— C - CH,-CHjy 2009)

In the following sequence of the reactions,
identify the final product.

- ™ 10t
CHy-Mg-Br+[ | ——>
-

8]

M. ether ( H { Hi]

t MBr,p Mg ether - CHICHO

f_"{?{'}\\"

(2008) |

» )

s
LN

CH,
(c) CH_‘—LI‘:.\’CO.\'}{;\'H:
CH,
{d) CH*CH:CH=NCO\HNH: I:”‘"'.
CH.,MgBr
36. Ethylester — =" P. The product p
be
H,C><CH-. “1C>/Lg
(a) (b) \
H.C OH l-l‘(': OH
NG e, HC,
() (d) |
H,C, OH HC OH

AHMS Chaptenwise Solurfm
Sacs ——————y

3.

;LIZHOH (b) crg;

() CH3 ?-;_.._:‘:_J
CHOH-CH;
(<)
CH;
kj-CH:OH
llﬂ (|:H [:IJG;‘;

Compound 4 (molecular formula ¢ 0
treated with aciditied potassium dlhhrur‘" A
form a pmdunl B (molecular TOTTTEUM C. H F
B forms a shining silver mirror on w aMing
mmmmal.lll silver nitrate. B when treate, d
an aqueous solution of H-NCONHNH. He) |” ;
sodium acetate gives a product C. Idap, lify ¢
structure of C.

(a) CH.CH,CH=NNHCONH,
(b) CH,~ C=NNHCONH,

Cyclohexene on ozonolysis followed b

reaction with zinc dust and water give,
compound E. Compound E on further treatmen:

with aqueous KOH yields compound

f

Compound F is

aximurm dec
CH-COC
C.HCH.

I phmalic ac

- o first heata

l

prod“c‘ form

CON
O |
COC

Ol

(a)

(¢)

Jn aseto

pn‘_)dUCT. S
CH,COO!
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Kelones and Carboxylic fcﬁ 171
3 .
= = CHO
o (b) cho o
! « Cc—CHy (2012,2017)
" COOH CO,H |
© () Co.l OH _
2 | 41, Arrange the following compounds in fﬂﬁr:lv“:_“l'i:ﬁ
. (2010) order of reactivity towards nucleophilic add!
ngin‘lum decarboxylation occurs iy reaction, *H
B CHC0% (b) CH. o0l W caicoct, (D C"“Cf}’(é;ls;o
HCHEOE (111) CHCHO (IV)C'-—U"?“'”_ :
@) CHCOCHEO0N com| @ wemsusr W27
) ic acid is treated wi © 1>10>1>1v (@ =1V
pthalic acl reated with NH, and then it (2013)
i first heated weakly then strongly, the fina) CH
s prod'-‘ct formed is 3
0 _ ;
(M €O, - Product A4 15
). CON}-IZ CONHZ S ‘ 42. ) AL_:O”_I‘D_ Aj
h NH
h CONH, o | o
. (0) CH(OCOCH )2 c
c
COOH 0 @) @ (b) @
CONH, C
¢) (d) @: NH
: g CH,OH CHO
0
(2012) (©) (d)

g Ina set of reactions, acetic acid yielded a

product S.
SOCI,
CH,COOH —— P

Benzene

>0

Anhy. AICI, "

HCN HOH
B R=——=r)

The structure of S would be
OH

i
A~ C — COOH
(a) L_{._)Il
>~ CHs

COOH
1

CHy—~Cc—CH
(b) @_ 5 ‘
OH

OH

l
"H,— C —CH
© @Lll_ tl_ 1
CN

44,

45,

43.

(2013)

Salicylic acid can be casily prepared by reaction
between

(a) phenol and CO,

(b) benzoic acid and H,0,

(¢) benzene diazonium chloride and CO,

(d) phenol and formic acid. (2013)

Which does not give Cannizzaro reaction?
(1) HCHO (h) (.‘hllg(ﬂ'——CllO
O

(d) Ph-CH,—CHO
(2014)

(¢) Ph CHO

In Clemmensen reduction, carbonyl compound
is treated with

(a) 2in¢ amalgam 4
(h)
(c)
(d)

HC

HCI
ane amalgam + HNO,
sodium amalgam + HNO,

sodium amalgam +

(2014)

4
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112
a0, )
00 The lolbering COnversion
III
ClHy Com=q) I CHLCTHO L nta
l‘l
CH, f"- CILCHO%
15 known as o
() Canmzznrn reaction
(h)y alifa) comelensnlion
() polymerisation -
() benzomn condensation (2015)
47,

Ilrnmlflrhyflrr can be prepared from

(1) <l’)) ~('—] 4

d i'rr
PPabfisa JI >

(h) {()}--(.—m:, ) B, 1 KOH —>

I' _Ill'_"_}.!.f:l_}
l

(¢) /()/\ -CE=Ny |

W (O)-NjCI + H,0O—> (2010

48, The acudic steength of the given compounds

‘l r”n'a.- s the order

()
[l
I (,H,--w(Ilf'"(_ll-{'.-‘-flll
()
” |
I (_l[‘-—{“)--t.ll.--.-f;H'—-L-—(Jll
()
I I
CH —CH, (=N
(w) 1=111>] (hy HI <11 -1
(cry =1 (dy V-0 -1 (2016

49, Fase of nucleophilic addition in the given
ll'llrillllllltl'. ]

COCH, o 0
I {
(O]  CH~C=H  CH~C=CH,
| 1 1
(a) 1111 -1 (by 11 -1 =1
(c)y =1~ () -1 =11 (201

W‘M‘Mﬁ Chuplerw!w Solutlen, Chﬁ

51,

. 52,

53.

54.

55.

50,

57

K.

iy,
’l
W hit s the e o e fllovinny ..,
“ini
Ivaltjfa
Hf) 04 (CHO0) 0 =0,
PR —, ”f
(1) (Jzymerearation dereroug ,,M e 0y,
(h) (a2 2 feaction Wiy,
() Koo yenapel s reaction
() Petkin reachion
J r/f”/

ASSERTION AND REAS(y ‘

Assertlon 1 Luwct aldehiydes s ket
soduble i water but the solubilny sy, Tan
fhee noleculisn sy ey Yo
fearson @ Distmction between iy, Ydes

ketanes can be done by Tollens” 1y G
f;g;\,}
Assertlon & Formic aad reduce, ,“HI”

[¥1} ]

chlonde 1o mercurous chlonde o ey
while acenc acd does not,

Reason : bormic acid 1
acehic acid

slrongey e

£ 9 L’
(1995 2001 '/.-‘qu’
)

Assertion : Boiling and melting poin.,
are gher than corresponding acid,
Reason & 1015 duc Lo strong interyy,
hydrogen bonding in their molecy|e,

’l;ill'huj,:

J1I_f_|1|.”
fz.’ﬂ”}
Assertion : Wydroxyketones are
used 1n Grignard reaction,

Reuson : Grignard reagents react wiy, hydr,

'hl!_‘a’f’
ey

(1] "l
proup. 4'."‘m,fJ
Assertion : Acctarmide has more polar ¢ [

proup than n cthyl acetoacetate.
Reason: NU 15 more electron donag, |,
OcC.H,

Assertion : (CH ) CCOC(CH ), and ace,,
can be distinpuished by the reacuoy
NaullS0),

Reason : 1150, s the nucleophile i by ulpl
gddition (2000
Assertion : Cyclohexanone exhibits § 1

lautomernisim

Reason : In cyclohexanone, one lom

t|u‘itlll;‘tnl][i\'-h?ll.'l!”l'-'ln'lll.llll-.ur:--! f
(A w0 (20
(asertion : Benzaldehyde is less reactive

cthanal towards nucleophilic attach
The K ellect ol |']'|',:I.‘.

the electron density on tl

Keason ;
decreases

atom of 5 =0 group in benzaldel

I'_Ilju'p’J

ﬁ

6

Reas‘ﬂﬂ
ph_cnurn'
gsertic
ndcrrﬂj
Reﬂjf}ﬂ

As serti
6> poth by
Reuso
readily

Asser
forms
Reus
intert
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pidohydes, Ketonog zn ¢

59,

60.

61;

62.

arhmryﬂc Acidgs
ssertion ; . I

A )N, -dlrnuh

undergoes hun?.uin C

Reason »

The g1 |
directing,

Chydie ( f«'HfJJ "

oup i am
Assertion ; |, Sodiyy

(2(}09)
Urp f{”'n,l. .

bonds haye Samge Vidlug | 2';,;‘ both the ¢ _ 0
Reason ; | ‘

A o ot
: tn ' =
phenomenon (o MCSonance hiis dye 10 the
. . * ({f
As,\-ermm H f:sll.:r\ Which ‘-‘"nlain - QJJJ}
undergo Clajge, con lensagig Fhydrogen,
Reason : LiAl :

1Teductin Of esterg Bives agjd,
Assertion : A condengatio, Canbe gy
both by acids 4 bases.

Reason : Ii-llydrnxy aldehyqe
readily undergo acig Catalysed e,

(2(1(}"))
talyseqd

Or ketones
ydration

2011
Assertion : Toluene in Presence of
forms hunzaldchydc,

V rays
Reason : Dichlorg

toluene .

B’Iaminuh ; .
Enza)d,. :
'Jfldtri.;&ti”n d(-hydL |

65,

66‘

67,

68,

B ___‘_____' ANy — =

173
Assertion . Acetamide on reaction with KOH
4nd bromine gives acetic acid, '
Reasop ; Bromine catalyses hydrolysis of
acelamide, (2013
ASsertion 3

Mixture of benzaldehyde 'and
acctaldehyde ip hot alkaline medium gives
cinnamaldchyde.

Reason : Bengqg

chyde is strong electrophile
than acetaldehyde.

(2013)
Assertion ; ct5-3-Chloroprop-2-enoic acid is less
stable than i trans-form,

Reason ; Dipole moment of ¢is

-form is greater
than trans-form.

2013

Assertion : (CH,),CCOOH does not give HVZ
reaction,

Reason . (CH,),CCOOH does not have
-hydrogen atom. (2014)

Assertion :  Aromaric aldehydes  and
formaldehyde undergo Cannizzaro reaction.

Reason : Aromatic aldehydes are almost z;s
reactive as formaldehyde, (2017)

(" Answer Key

. €15 formed 4 an
intermediate, b
(a) 2. (by 3, (b)y 4, (c)

(d) 10. () I, (b 12.  (¢)

' 18, (&) 19. (b) 2. (¢

:: :::: 26,  (¢) 27,  (¢) i:‘ :\.I:

;‘ by M. (a) 35 (a) un ';“

:l‘l' (a) 42 (dy 43, (a) ;1' o
; 5. (&) 51 (b S

e .ﬂﬂ' (i) 89. (bh) 60, ()

:: :L:: ;vhj by 67. (a) 6K (¢)

5.

13,
21,
29,
37,
48,
{1,
61,

(a) 6. @y 7. (a) 8. (c)

: < 15 )y 16, (b
:tj; I‘: by 23 (b 21. :ij:
(by 30. (¢) 3. (o) 3“ -
(w) 38 (b 3. (d) :s' !;“
(a) 46, (b)) 47. (a) %. .
) S4. () S5 (1) 56, -
(c)  62. (b) 63 (d) 64,

-

- e —
— -

-
PR pesror §
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WY ExpLe

@) : CH,CHO + 2040 CH,COOH + Cu,0

(Blue)
‘ | (Red ppt)
Thus in this reactio i

(Cu0) is formeq.

Fehling® SEaa :

- 1rllg snlul_lon 18 an alkaline solution of cupric ion
-omplexed with sodium potassium tartarate,

2,

(b) : Wolff- Kishner reduction - Aldehydes and
keto

: nea are reduced to hydrocarbons in the presence
OF excess of hydrazine and strong base on heating.
R-C=0- H,NNH, 1\.91, R-CH,+N+H0
H 200°C IS
H
3. _ (b‘) * Only HCHO does not have c-hydrogens
which is the requirement of Cannizzaro’s reaction.
\
2HCHO %5 4 OH « HCOONa

4. (¢) : Formaldehyde does not contain a-hydrogen
so will not undergo aldol condensation.

S. (a) : More is the no. of C1 atoms attached to

@ - carbon of - COOH group, greater is the acidity
due to high clectronegativity of CI - atom (it pulls
electrons towards jtself).

6. (d)
7. (a): 2CH.CHO 22555 ¢ H.CHIOH)COC, Hy

Benzaldehvde Benzoin
Thus in this reaction benzoin is formed. The reaction

15 known as benzoin condensation

8 (¢): RCH.CH.OH &_) a'l'f'“‘('ll_-lir.it‘.l.-)
RCHCH.ON 52 KCH.CHLCOON

9. (d):-Cl

direcung while

OH and
COOH group 15 a strong

NH, groups are all o'p

m-directing group (due to its electron withdrawing
clicct)
10. (d): CHOH Cam(y S04,

aleplin

b M e

CHOHCO0H + HCOOH

(O] ( HO)
‘l. lh': t: -)j t:l:l‘_ '.} ['(J-\;Iil
- ol

Benzs! (hlnid Benzaldehy de

Thes reaction s called Rosenmund reaction

N, precipitate of copper oxide |

 EXPLANATIONS

~agent which converts acid to its correspondiny, au:'l

- acette acid.

| must be from carbonates.

AlIMS Chapterwise So!uﬂoﬂg bﬁé—n'}r

sty
A g

12. (€): Cannizzara's reaction is giyvey, hy

aldehydes and ketones which do not “'“'H.'li., ].mu
a-hydrogens. Ty
I\e‘lc
Me—C—CHO, CH, =0, C(JH; Clig
I
Me
No a-hydrogen atom 1s present.
Cl
el |
- 1o e N
13. (0): O T Kﬂ g

Benzal chlonde Benzaldehy

e

14. (a) : Phosphorus trichlonde is a '-'"‘1‘-‘Hnd:1,,,

chloride.

15. (d) : Vinegar 1s 6-10% aqueous solyy,, of

16. (b) : Carboxylic acids react with carbyy, e
- . . \
forming corresponding salts thus evolution Co

2RCOOH + Na,CO; = 2RCOONa + H.O + ( 0.°

I’ B,
17. () : CH,CH.COOH T2 CHLCHCOO)|
|

Br
(Al
gLI'\%"lL)(‘H:_—-_("H COOH + 1y,
|
(B

P+ Br, s brommatng agent that brominaes ),
product  then
dehydrohalogenation i the presence of aleoll,

u-posttion. The underpoe,

potissium h_\l.l!ll\lti'.‘

18, (d): Fluonneis a highly electronegative elemen
itwithdraws electron from the neighbounng aton
[herefore, more 1 the number of luonne aton.
attached, greater will be the acidity of the molecu!

¢ v FCH.COOM 15 more acidic than CH.COON

Pherefore, correct order of aadity 1s

CHOOOH - CEHCOOH - FCH,COOH - CHLCOO1 e

19. (b) : Aldol condensation - When a carbony Lﬁ
)

wm;muml contaiung a-hydrogen s treated witl "

base, first of all carbamon s formed which acts as

an intermediate

(O
ey CHOCHO —2>2CH, CHO
NaOM
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s (elones and Carboxylic Acigs

,,,dﬂﬂ/"’f__""'-ﬂ S, 178
i //‘N _.___q__‘_'_'_‘“‘-—-—______-_ _-—_”_’.——’_"_'—’frf
4 N — e
_CH=0—>C} .
£CH0+CH1 CHO=>CH,Chcy_cyg \ % H CONH, prmsOH
¢ ! ~~cooct,
CH,~- !
" -Ci-cio CHNZ CHN,
OH @ ST NH
FAldg) \ CCOCH } —cm,on c”
ohydrin can be nre . N I
G -CY;“CNy o P b;‘ Prepared easily by gy | 0 0
1,cﬁ°n of carbonyl compoynds ie T CH,OH
rzcnl"s)' |
¥ o ' 2 LiAIH,
C_Hs =Q ‘@-) 21‘15\(:/0“ \ + (0): “reduction’
C;Hs‘./ CH,~ CN \ Benzyl alcohol
Ketone Cyanohydin
30. (c): This reaction is Fries rearrangement
© | OH 0

):Inthe given reaction aldehyde (CH;CHO) \
s with aniline (CHNH,), they form imine |

3 - N=CHCUH:) which i known as Schir |

pose |
. ©)

CH OH) after hydrolysis (which can give positive |
Odgform test).

(H,CO0C:Hs = CH;COOH + CH,CH,0H I_
(HCOOCH; = CHCOOH + CH,OH
(H.COOCHs = CH,COOH + CH,0H

reaction with NaHSO,,

26. (c) : - CH; group is o- and p- directing group,
powever — COOH group 1s meta directing, thus the |
pew entering electrophile occupies the position which |
should be m- with respect to — COOH group and p- !
with respect to — CHy group. |_
- . I
17, (c) : Claisen condensation .
C H.ONa |

CH,CO,C H, WLH[UHIU)UL 4, '
) (4)

heated n
presence ol

acid(H*)
v

U
CH.={ =t
2 \(-”:/
(B)

" ) : Only CH;COOC,Hy will give ethanol | 31+ (©)

(H,COOCH; = CH,COOH + CH,0H ‘ 32. (a):

CH;—

0COCH; COCH,
@/ mit; N

o-hydroxy COCH,

acetophenone

CH,

CrO,,

(CH CO}«

p-hydroxy
acetophenone

CH{OA C)'}

-0

Benzaldehyde

33 (b):O—Mg-Br+CH3—CEN ==
5. (a) : Acetophenone does not give addition

. B
Cc= N—MgBr 22> CH;-C=0

(A)
(@]

[
Qh1g—ﬂr+Cti;—C—OC:H; —>

O = Mgir

CH;~-C - OC;Hs

g

)

) _H.t\ _

OH
CHy-C-OH
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Thus j

| ; M both cages, the same product, cyclohexyl
methyl ketoneg is formeq,

34, (a) :

CHy-Mg - ;4 —_
OMgDBr
H, 0‘
IlBr Mg/Lther
0 Q s
[AI

H
CHy,-C=0

|
; Q H
Mg - Br CHy >c7

CH;3
(C) CHy OMgBr

H0"
Cll3 (IEHOH
CH,

D
35 (a): &

K.Cr.0
N

A

amm. AeNO s .
= Silver mirror

H ,NCONHNH, HCI
»

Reaction of B indicates that 8 is an aldehyde thus B
should be C.H. <CHO or CH,CH,CHO and therefore
C should be ¢ H,CH.CH = - NNHCONH,.

CH,CH.CH.OH -h'—]ﬂ(‘u,(:n,('uu
(1] [ffll

Silver
mirror lest

CH.OCH.COOH + 2Ap) |

CH,CH,CHO + H;NNHCONH, —»

sericarbazide

CH,CH.CH=NNHCONII,
seicarbazone [(]
36. (a):
() ()
' ( “OCH.
CHi * CH Mgl —» ( g
i e e,
() YMp()
CHO Ma ¥ ' CH
> CH CH MY .
(H, LN (N,
HO
" CH HOHH |
H (M,
(/)

Kelones ¢

CHO n1|
CHO n!LILﬂmman Ml
C: oH
clio ~

CHoO

. -ydasr

atic al duhy

10

2.7n, " 0
4C5 the 1t
mc ¢ Ord(..l' 1$

A \
0\,
) Clig

(I
38. (d) : CH,COCH,COOM is o f3- kel acid 1,
decarboxylation is maximum in carboxy i, iy
L(‘I[‘Ihlil‘llm.. an clectron withdrawing gy oup gy ey
CO or - COOH at the B-carbon atom Wilh 1, e iy
10 the - COOH group.

ﬁ 0
I
C—OH NI, Cipii,
39. (d): C OH——»@ — ONy,
n IO
st o
Phthalic aci
‘3. (ﬂ)
; e
sakly |
I":%-:lm"l C—NH 204 -.Imm (— C 5 __lta‘_g_
ﬁ Nl'l 573K \_) \Ii @
0 1|
40. (a): “
CH,COOH 22 CHyCOC e
Anhvd. AIQY,
(r
(|1H
<K)>_( (N‘lﬂ‘\—\ ) -cocy, :
: M«
HO g
““ 'LH! u‘!}

45 @
on group ¢
() -tl'-mou ’;oup
(N .

\I ‘{ P
CH,
(%) “. (
41 (a) : Two electron releasing alkyl groups 1n 47. |

ketones make the carbon less electron delicient |
companson (o aldehydes. Theretore ketones are les.
teactive than aldehydes towards nucleophilic addin
reacthons

Aromatic aldehydes and ketones are less reactive thas
corresponding aliphatic aldehydes and ketones due
10 +A cffect of benzene nng

!
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 Ketones and Carboxylic Acids

S mmee
e -

b T

o qldehydes are more reactive than alkyl

rﬂm h in tum

) e which i are more reactive {},
i{O
; Cl is more clcctroneh

Sl es the rulclwny.

5

aryl
an diaryl

rative than carbon, it

tll order is

8”1, - CHO > CH{CHO > CH,COC 1,

g
(h

CH, CH(OCOCH,),

x- [O]

g @ {CH;CO)@

OH/H,0
Hydrolysis
CHO

+2CH,COOH

0. la) :
O Na*

COONa
'\.aOH

]"3 C, 6atm
dll HCI
OH

of

Salicylic aad

COOH

H )

45 (1)
group of aldehydes and ketones is reduced o - CH,

In Clemmensen reduction, the carbonyl

group on treatment with zine amalgam and
concentrated hydrochlone acid.

46, (b)
47. (a):

()
~\
()14
Yoot

0
I
@—('—‘.\'H: ¢ Br, + dKOH—>

Pd Has()
H —

— —CHO + HU

C,HCoCH,

l| @.N[.i:+ K,CO, + 2KBr + 2H,0
\ @—CEN+I-[ Sullcls @—CHzNHz

| @—N;Cr +H,0—> @—-OH +N, + HCI

48. (d)

| 49. (b) : Aromatic aldchydes and ketones arc less
| reactive than the corresponding aliphatic analogues
towards nudmplnhc addition reactions due to the +R
effect of benzene ring. Further, aldehydes are more
reactive than ketones due to +/ effect and steric effect
of alkyl group.

Therefore, the case of nucleophilic addition will

follow the order

COCH,
0]

I
CH,—C—H > CH;—C—CH, >
50. (d)

—

51. (b) : Lower aldehydes and ketones are soluble
| in water due to polar effect of >C=0 which makes
hydrogen bonds with water molecules. As the size
of the aldehydes and ketones increases the
hydrophobic part i.c., alkyl chain increases which
| weskensthe H-bond formetions with H,O molecules

- and decreases the solubility.

| 52,

LS oxidised to an unstable acid, carbonic acid, w hich

(b) : Formic acid behaves as reducing agent as

decomposes into CO, and H,0.
. HCOOH + 20eCl, ' 5 Hg,Cl, + CO, + 2HCI
CHCOOIH + He,Cly = €O, + 2HCT + 2Hg (Black)

Acetic acid remains unaflected by mercurie chlonde,

as 1t does not show reducing properties.

53. (n) : Amides are R CONH,
COOH

Due to the presence of - NH, group in amides there

Acids are R

is stronger hydrogen bonding between the amide
molecules than that between the acid molecules. Some
acids are rather present in dimer form due to the

presence of mtermolecular hydrogen bonding.

(Jeoel] = O)

1/ \
R~( C-R
\ /

() = Hees()

A
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M, {a}:Grignurdre-
react wih hydroxyl
S5 (a)

56. (b):HSO_{is
altack op Steriga|]
?7. (a) : Cyelohe
terconvertibe g; fle
SQuilibriym known

abulky
¥ hindered keqqp

reactive and can

nucleophile, hence, cannot

s,

Xanone existg in two readily
TNt stnictyres leading
as taummerism.

to dynamic

@5l AlIMS Chapterwise Solutions Chemi

agents are very
group,

o On
J =)
keto
¢nol
S8 (a)
m
50 (. o ale. KON
> B): fl\ CHO ———5
CH,
|CH3 ﬁ) OH CH,
| |
II\T = N
I !
CH; H CH;
60. (a) : Formate ion shows resonance and gives rise
to identical bond lengths.
123 A 127A
N 0
' N0 .
H—C H—C{- INa
o= [
1.36 A 127A

Sodium formate

61. (c) :It 1s known that esters with a-hydrogens

| act as nucleophiles and hence add on he Car,

group of aldehydes and ketones to give “1(1015_ ¥l
63. (d) : Oxidation of toluene using CrO, iy
anhydride or CrO,Cl, in CCl, or Cs;

hydrolysis gives benzaldehyde. No such iy
is formed.

64, (d):

atehc
angd "1(3}1
L.‘l']'l‘m{liu[e

Il
CH; - C - NH, + Br, + 4KOH—>CH,NH

Acetamide

2t K{Q

M[’thclnﬂnlinc N 3
+2KBr + 2H,0
65. (a) :This is a Claisen-Schmidt reaction,

l o x S 1]
CgHs - MHQCHO_M__)

Benzaldehyde - 5 cotaldehyde
(Electrophile (Nucleophile
asitdoesnot a5t contains ...
contain a-hydrogen) {OH Hi
c-hydrogen) ’ |

|
C¢Hs-CH -CH - CHo
Aldol (unstable)

A, HY
-H,0

CsH;CH =CHCHg
Cinnamaldehyde
66. (b): Assertion s true because usually, for aerylic
systems frans-isomers are more stable thay cis.
isomers. This is due to increased unfavourab|, sterj
interaction of the substituents in cis-isomer, Reason
is also true because generally the dipole moment of
trans-form is zero (or less) depending whether il
substituents on both sides of double bond are same

1¢

form carbanion when treated with base. Itbrings about
nucleophilic substitution at the carbonyl group of the

other molecule of the ester to yield [-keto ester.
LiATH, reduces esters 1o alcohols.

62. (b) : Both carbanions (formed in presence of
base) and enol form (formed in presence of an acid) |

' value of dipole moment,

* not contain a-hydrogen and thus undergo Cannizzay,
- reaction. Formaldehyde 1s more reactive than aromyy.

or not while cis-forms are polar in nature with Cerain

67. (a)
68. (c) : Aromatic aldehydes and formaldehyde g,

aldehydes.,

-
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ORGANIC COMPOUNDS
CONTAINING NITROGEN

TN e

the presence of an acid he .

f'_ ::Cth)(l cyanide pmdutdt:ild. il o

/ (3) meth-yl 3‘}7‘1}101 (67 acetic acid

(c) formic acid (d) methylamine.
(1995)

/ﬁhich of the following i urotropine?

s (a) Hexamethylenetetraamine

(b) Hexamethyldiamine

(c) Hexamethylenetriamine

(d) None of these, (1996)

The main product (70% 10 80%) of the reaction
petween m—dinitrobenzene with NH,HS is

NO, NH,
a) @ (b) [()
: 'NO, (ﬂ NO,
NH, NH,
(©) @ (d) )@
HS NO, HS “NH,

(1997)

4, Reaction of nitrous acid with aliphatic primary

amine will give
(a) dye
(c) nitrite

(h) alcohol
(d) diazonium salt.

(1997)
5, Nitrosoamines (£, N N — ) are soluble
in water. On heating them with concentrated
H.SO,, they give sccondary amines. [his
reaction is called
(a) Sandmeyer’s reachion
(b) Faitig's reaction
(¢) Perkin reaction
(d) Lichermann’s mitroso reaction
(199N
6. Acctamide is treated separately with the

following reagent. Which one of these would
give methylamine”

10.

12,

(h) NH,OH + Bra

(d) Nonc of these
(1998)

The reaction of primary amine with chloroform
and ethanolic KOH, is called
(a) Reimer-Tiemann reaction
(b) Kolbe's reaction

(c) Carbylamine reaction

(a.] HBr + NdOH
(c) KOH + Bry

(d) None of these. (1998)
Acetamide and ethylamine  can be
distinguished by reacting with
(a) dilute HCI and heat
(b) NaOH solution and heat
(c) acidified KMnOj

(2000)

(d) Br, water.

Among the following the weakest bas; 15

(a) CH,CHNH; (D) ¢, H.CH.NHCH,

(¢c) O,NCH,NH, (d) CH,;NHCHO
(2003)

Nitrobenzene gives N-phcnylhydroxylaminc
by

(a) Sn/HCI
(¢) Zn/NaOH

(b) Hy/Pd-C
(d) Zn/NH,Cl
(2003)

Among the following the dissociation

constant is highest for

(a) C,HOH (b) C H,CH,OH

(¢) CHyC = (d) CH;NH; Cl
(2004)

CH

The strongest base among the following 18

@ [ | (b) | j
, N
; H

. | 2 NH,
() L, (d) L ¥

(2004)
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_-__-“‘-h_.__

13.

14

15

16.

k7.

19.

————

Aromatic nitrle
¥ Teactiop.
(@) Arx + KCN

(b) ArN; + CuCN !
() ArCONH, + p.q,

(d) ArCONH.+SOCl, |

(2004)
Mehing
(a) tertiary amiges
(¢) primary amides (d) amines.

(2004)
Which of the following chemicals are used
10 manufactyre methyl isocvanate that caused
“Bhopal Gas Tragedy™ ~
(1) Methylamine
(111) Phosphine
(@) (1) and (iii)
(€) (1) and (ii)

(1) Phosgene

(1v) Dimethylamine.
(b) (i1i) and (iv)
(d) (i) and (iv)

(2005)

Among the following which one does not

act as anp intermediate ip Hoffmann
rearrangement?
(a) RNCO (b) rRcON

(€) RCONHEB: (d) RNC

because

(a) pyndine has aromatic character

(b) nitrogen in pyridine s p° hybridised

(¢) pyndine is a cyclic system

(d) in pyridine, lone pair of nitrogen 1s
delocalised. (2005)

C¢H,CONHCH; can be converted into
C,H.CH,NHCH, by
(a) NaBH,
(¢) LiAlH,

(b) HyPd'C
(d) Zn-Hg/HCI
(2005)

Nitrobenzene on treatment with zine dust
and agucous ammonium chloride gives
(@) CHN=N-C,H. (b) C HNH,
(¢) C,HNO (d) C HNHOH
{20064

In the following sequence of the reactions, what
s ?

(H,

(a) Primary amine
(b) An amide
(€) Phenyl isocyanate

(d) A chamn lengthed hydrocarbon

(2007)

2 3 o
POmts are normally the highest for ;
(b) secondary amides |

(2005)

Pyridine is less basic than tricthylamine

s (ArCN) are not prepared | 21, Cyanogen yas 18 obtamed in g,

22,

24,

= A il ‘» c{
(3] C‘lbo.\m;\ + KCN —_— 'l\\n

(b) K[FACNL] hea
(©) CH.CN + H.0 -

(@) CHCONH, + P.0, &, N
200s

Which of the following amipe l

N, gas on treatment

(NaNO; + HCD) 2

@ C.HN\H; ) CHAI.

@ CHRICH-NH @) Al

T Wl g, T
Miroy, ‘f
‘\'Id

(200
Which of the follow ing Matemeny )
(@) Trimethyl amines form
compound with Hinsberg
KOH. s
(b) Dimethylamines reger wWith Koy
phenol to form an azo dve
(¢) Methylanune reacts with I:Iit
liberates N, from aq. soln.
(d) None of these.

Imk‘ 4

d .\ohll‘ln_‘
C-‘gcnl ‘md

{jnd

ous acyd ‘ln\i

I‘:Hfl‘}
The reaction,

N,H
R- ICI—R _H;B‘—’ RCONHR + Ny 18 qlly
0
(@) Claisen-Schmidt reaction
(b) Kolbe-Schmidt reaction
(¢) Schmidt reaction

(d) Kolbe's reaction. (2008,

Which of the following amines. can iy,
N-nitrosoamine on treatment with HNQ

NH,
o O T l‘li‘_tl'll—l'll..

NH,
Ny-NH - R N\-NR,
© | @{ |
/:, -
(i

Toluene 1 mitrated and the resulting produc
ts reduced with tin and hydrochloric aeid Ihe
product so obtumed s diazotised and then
heated with cuprous bromide. The reaction
mixture so formed contains
(a) mixture of o
(b) mixture of o
(¢) muxture of o
(d) mixture of o-

and m-bromotoluenes
and p-bromotoluenes
and p-dibromobenzenes
and p-bromo anilines
INIHLY

mg AlIMS Chapterwis e'_s?;}[,}‘,-“;-|,rs-\(s‘}_'N
== h W’)\ |

l'lic reacti

gl o !

g

s A I\
ol me‘ o
q) pheno

(©) ehe

which ol
veld ané
@ R

lh‘ Ri=}
() R~
@ R

he ¢t
g T

aqucu\i bl
r.mdu\‘s."
(2) met

(¢) et

3 0 Bh‘l nm
(@) Ar
(«©) At

31. \\‘hlk‘b
C HC

(@) L

o |

{¢)

(d)

!
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07}

:i\'e
cig
17)

e
nd

29.

nd

nd

7)

30.

3l

P Gt g

17

The reaction of an gpy, : =

ammonia followed 1

(a) phenol
(c) glycerine

(2008)

Which of the followip,, reactions does no
=5 No

yield an amine?
(@ R-X+NH, —s

(b) R ~CH=NOH + 35 2CHs0n

(€) R-CN+H,0-1,

(d) R-CONH,—AMs |

The compound which o
aqueous nitrous acid gy fiy
produces an oily nitrosoamine
(a) methyl amine
(c) dicthyl amine

(2010)

action with

lemperature

1S

() ethyl amine

(d) triethyl amine.
(2010)

Best method to form aromatjc iodide is

@) ANGHHL 5 (6) Rp s 1
() ANI+KL 5 (d) ANy +PI,
(2011)

Which is the major product formed when
C H.CONHCH{ undergoes nitration?
NO,
CONH. .

.5 O

CONH.
(b) ((fﬂj l/J’J NO,

-

CO-NH @

©

(2012)

32,

KRN

34,

35.

36.

37,

RLB

161

, NI
Nitrobenzene (PhNO,) ————

P will be

(1) CJINH, (h) CJI,NHOH

(c) CHly-N=0  (d) Gl
(2012)
PhCH,Cl —LH 9

atalytic hydrogenation
Catalytic hydrog o (U

The final product (U) 15
(a) CH,CH,CH,NH, (b) C H,CH,CONH,

(¢) C H,CH,NH, (d) €, [,CH,NI ICH,
(2012)

Reaction of aniline with HINO, followed by
treatment of dilute acid gives
(a) C,H,NHOH (b) C/1,0H

(c) CHNHNH, () CH, (2013

Which of the following will give carbylamine
test?

(a) CH;NH,

(c) CH,N(CH;)CH,

(b) CH,NHCH,
(d) CH,CONH,
(2013)

Which of the following does not give

nitroalkane?

KMnO
(1) CHy~N—CHy ——>

CHy

(b) Cybiyl _tle. ARNO

IumingllN()‘}_’

(¢) CH, - CH,
(d) Both (a) and (b) (2013)
Which one of the following forms

propanenitrile as the major product?

(a) Propyl bromide + alcoholic KON

(b) Fthyl bromide + alcoholic KON

(¢) Fthyl bromide + alcoholic ApCN

(d) Propyl bromide + alcoholic AgCN
(2014)

he reaction of a primary amine with
chloroform and ethanolic solution of KOH 15
called

(a) Hollmann's reaction

(b) Coupling reaction

(¢) Carbylamine reaction

(d) Curtius reaction (2015)
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39.

40.

41.

42,

Which of (he lollowing

i reagents cannal e
used for he Rive :

N conversion!

NO, NI,

0-0

(@) Sn-11C)

(b)y Fe 1O
(C) L]A“h 5

() rdic 2010)

Which amine amongst the following will
answer positively the carbylamine test?
(@) CeHs—NH—CH,

(b) Mc—<(>—r~m2

(C) C;‘I'Is‘——N | 1 —(.‘41 Iq

(d) CeHs—N(C,Hy), (2010)

The major organic product formed in the
following reaction

0

> z (i) LIATH, (1) 0

O—NHCH
0 ="
op :NH('H,‘

N(CH,),
© :UH

(1) CII,NII, '
: 1S

(2016)

What is the correct order of basicity among
the following compounds ?

m AIMS Chapterwito Solutlony, Chany
H

d43.

44.

45.

40.

47.

48.

)
|

(CHy) NI Cly NI,
(1)

(©) N1y

(
1
(
(V)

(hy T1

() 11y I

(2,
ASSERTION AND REASON
Assertion :P'”.'N Call O RII Py

: . M|
by Friedel Cratts aeylation ol nitigly,

!\‘”.

Reason &+ Nitrobenzene easily Wy, :
i

electrophilic substitution reactioy :
{"’””‘j

Assertion + MKyl isocyanides iy T
water pive alkyl formamides, ¢
Reason & In isocyanides, carbon [y .
: Al
as a nucleophile and then as an electiop
&
fJUH_s}
Assertion : Anilinium chloride is moye
than ammonium chloride,

Reason = Anilinium ion s not resona g,
stabilised. (2000, 209,

il “11[

Assertion : Benzene diazonium salt o 1‘Ulhnp
with water forms phenol,

Reason : C =N bond 1s polar, (2007,

Assertion @ CHBr reacts with alcoh),
solution of AgNO, to form nitrocthane i (.
major producl.

Reason : NO, is an ambidient 1on,

(2009

Assertion : When acetamide reacts with
NaOH and Bry, methyl amine is formed

NH o .
. v . : Reason @ The reaction oceurs throygl,
(H]”(\ CHj==CHg==hly itermediate formation of 1socyanate
am NH2 () (2016)
i N oy SRR
Lo 2 (@ 3 b 4 M s b 6 (© T () B (b
9. (¢) 10, (d) 1. (& 12, (© B (@ M. (0 15 (o) lo. ()
17. (&) 18, (@ 19, () 20. (¢) 2. (@ 2. () 2} (¢) M (@
8. (¢) 2. () 27. (b) 28 (¢) 29. (¢) 0. (¢) M. (b)) 3. (b
. (a) M. (b)) 38 @ 36 (@ I (b B (© 3 (o) 40. (b
4. (b 42, @) A W) 4 () 45 () 46, (b) 47,

(h) 48, (w0

i I ol
(oot
il

U

{") ' ('“l{ N

(n) ° When
4 mmin, it lormes
i.mknnw'li it ol
; ﬁll('lll) |

| nlm:l'nh-lw.h

1 ()h

(h): R NIt
(d) : Nitr
ary amin
o
RN N()' ;
N‘itrosummnu-, 4
by poiling with
R;N ~ NO + 11,
he above rea
pitroso reactio
5cc0ndnr>r ami
g (c): Thi
floffmann’s bt
e, KU

RCONH,—
7. (0): 1%

cthanuhuliu
carbylamine)
is known s
detection ol
NI

O

8. (b)y: A
heat, chanye
not underye
CH,CONH,
Acetamide

9, (e):h
Exerts o st
which bas
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romistiy)

>y
>]V

Prepareq
dergocs

(2005,

cidificg

Ist acls
rophile
(2005,

¢ acidije

iOnance
. 2008)

boi]ing

2007)
:oholic¢
ras the

2009,
S With
d.

rough

2016

(b)
(d)
(c)
(b)
(b)
(a)

D@amc Compounds Contammg Nﬂ‘ro g

gl H'm'

[, ():CHCN

EXPLA

in o> CH ~CoO-
1N NH
“ig> CH COOI[ +NH,

(Acetic acid)

(a) : When form
11mmonm it forms he

6HCHO + 4]\11

Formaldehyde 37 (CH, 6N, + 6H,0

rotro p ine

E (b)s NILHS
! NO

(Major I’roduczl)
4. (b):R=NH,+HO- NO—-R-0OH+N +H,0
2 2

NIlI‘OU“u acid

5, (@) ¢ N{trosﬂamines are prepared fr
secondary amines with nitroys Sai om

HO-NO + H' = H,0 + o'

R,NH+N0 = R)NH'NO - RN - NO + H
Nitrosoamines are readily hydrolysed to the amines
by boiling with concentrated H,S0, (or dil, HCI),
RN - NO + Hy0 —5i5— RNH + HNO,

The above reaction is known as Liebermann’s

pitroso reaction and it is used for detection of
secondary amine,

6. (c) : The reaction involved is called as
Hoffmann's bromamide reaction,

Br, KOH
RCONH,——> RNH, + 2KBr + K,CO,+ 2H,0

1° amines on heating with CHCI; and
KOH forms isocyanides (or

- (e):
ethanoholic

carbylamine) which possess bad smell. This reaction |

is known as carbylamine reaction and used for
detection of 1 amines.
NH, NC

+ CHCI, + KOH (alc.) —

Isocyamde

8. (b):

heat, changes to acetic acid while ethylamine does

not undergo any such reaction.

CH,CONH, —"2 , CH,COOH + NH, T

Acetamide

9. (c): In compound, O,.NCH,NH,,

exerts a strong electron withdrawing effect due to

which basicity at - N atom decreases.

Acetamide in the presence of NaOH and |

~-NQ, group

183

NATIONS | I

‘ NO, NHOH

10. (d). @ anNH_,CI) @
| "3

1. (d) : CHJI:JHiCT is a salt which can be
completely ionized in aqueous solution and hence,
have highest dissociation constant.

12, (c) : The basicity is a measure of a compound’s
ability to accept a proton (H). (b) and (d) are weaker
bases as the lone pair are involved in resonance.
In (a) carbon adjacent to N is sp hybridised hence
15 more clectronegative therefore, pulls the electron
density from nitrogen.

13. (a)

14. (c) : Melting points are normally higher for
primary amides due to presence of hydrogen bonding.
IS. (c) : Methyl isocyanate is industrially prepared
by the action of methyl amine with phosgene.

CH;NH, + cocl, =HCl, [CH3NH—CO—C1]

“—HC? CH,-N=C=0

Methyl isocyanate

ol
16. (d): (i) RCNH, + Br, + KOH —> RCONHBr

+ KBr + HEO
(i) RCONHBr+ KOH — RNCO + KBr + H,0
(i) RNCO + 2KOH — RNH, + K,CO;

RCONH, + Br, + 4KOH — RNH, + 2KBr |
+K,CO; + 2H,0

17. (d) : Basicity of amines is due to availability of
an unshared pair (lone pair) of electrons on nitrogen.
This lone pair of electrons is available for the
~ formation of a new bond with a proton or Lewis acid.
Pyridine is less basic than triethylamine because
lone pair of nitrogen in pyridine is delocalised.

18 (d): CHCONHCH, — 5 CoH.CHNHCH,

This reaction is known as Clemmenson reduction.

19. (d) : When reduced with a neutral reducing
agent like zine dust and aqueous ammonium
chloride, nitrobenzene gives phenyl hydroxyl amine.

NH,Cl

arm

I
CHN-OH + Zn0
Phenyl hydroxy!
amine

CHNO, +Zn+ H, 0w

|I:uhg nzene

AL .
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_‘_—_-_-_-__‘_'_“———__
——

'Ql\ I ———
-8 \<h:

. .

¥ L O s

BV L CoC!

CL Coppar (M) szlts and

(1) cyanide is formad
1ide

3 MUY G200 o tmem
3 o T-UPOSEs mio copper (1) cyani
and CVEnooen o -

22. {d): Al aliphatic primary am; I

Pan=
cas (T IS AT

e U g

R-NH,-HONO ———~ R-0H-N.-H.0
\;—.‘ } )

SiDCT D0 ¢imer olzss of 2mimas

———d

liberatz N. gas on
TosSrma—r w2l LIV M ‘s ptind
Se=ament Wil HNO.. this reaction is gsed as 2 test

s -
T ANt e

= ellllUlC RIDErY ammes

*
— LTS,

Zminés react with cold niwous
zicohols with quantitative evolution

- .

e £ By
CH.NH, ~ HONO ———CH.0H- N, - H.O

This reaction is used as a test for aliphatic primary

r-cNk

Con
v

R-—ﬁ=NHR
0

This 1s Schmidt reaction.

25. (c) : Secondary amines form nitrosoamines
which are yellow oily hiquids insoluble in water,
R NH + HONO=> R,NNO + H,0

Dra lnyl morowamane

AlIMS Chapterwise So%

Jo. (b):

N HNO: /\[ NO, /\7
g O B &
ST SIZIN \/
I YO,
‘SnHC‘l
i
CH: CH.
NN
(O3] = [C
St =
|
NH.
| NaNO:HC]
CH,

N=NCI
lCuBr
'CH_: CH;
0 -9
|
Br

27. (b) : Trnitrotoluene (TNT) with ammonjyp,
nitrate is extensively employed as blasting explosiye.
28. (c) : Cyanides, on hydrolysis, give acids
RCN = 2H,0—— RCOOH = NH,

while all other reactions give amines.

29. (c) - Secondary (2°) amines (aliphatic as well
as aromatic) react with nitrous acid (HNO,) to for,
N-nitrosoamines.

(C,Hg),NH + HONO ——> (C,Hy),N -N=0 - 1

12*amine) (Narous acid)

30. (c¢)

31. (b) : The ring attached to the nitrogen atom iy
benzanilide is strongly activated towards
clectrophilic substitution reaction.

Nitration occurs at p-position to the ring

attached to *N' atom,
oni<{D)  com<DHso
| :

(N-muteosodethylamme

™ HNO,
0 =0
\ -
NO, NHOH
32, (b): O s 4[H] 20
Nitrobenzene Ihenyl bydrovylamine

In neutral medium, nitrobenzene reduces to phenyl
hydroxylamine.
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00 mpounds fgnfaimng Nitrogen
] i SRR 1
z??ﬂ//CH - aq. NaCN T
« PhLH2 »
i (@ H,, Pd PhCHZCN |
! »
Cat. hydrogenatioy PhCHqCH-jNH
1) R
. 2 + ¢
MGk NaNO; * HCl = NaCl + g,

}
NH:

5 NaNOs+ 2HC12=5Cy

NyCI

*2H,0+2Na1

OH

O

Phenol
. rim ¢ ne 2] 2
¢ (8)° Only primary amines will give carbylamine

0

- NH, + CHCI, + -

(offensive smell)

. ) +3KCl +3H.0
(5, (a);: Tertiary amines are not oxidised by KMnO,.

7. (b)° C,HBr+ KCN:«;(-.,—""\B' C,H,CN + KBr

) Ethyl bromide

Propanenitrile
(Major product)

g (@ carbylamine reaction, aliphatic and
qpatic primary amines on heating with chloroform

ind ethanolic KOH, form isocyanides or
arbylamines which are foul smelling substances.

¢ NHy+CHCls + 3KOH g —2> R-NC+3KC1+3H,0
19, (©): With LiAIH, nitroarenes give azo compounds.
LiAlH
2CH:NO, s CH—N=N—CgH;
40. (b):Only aliphatic and aromatic 1°amines (i.e.
\e NH, in the present case) give
positive carbylamine test.
4. (b):
O CH\NH, NCH, Liall
_z/ i i 4 /4 L] )
. > ) 1,0 a>—< .
: NHCH,
1&”'1 h!Jllz
2. @: Cl;- C-NHyt H*—CH;-'C - NH,
(h
t
NI, NI,
I~ -
¢—>CHy- C - NHy ¢—>CHy- C=NH)

The conjugate acid formed by addition of a proton

1o 1 is stabilised by two equivalent resonante
structures and hence, compound | is the most basic.

185

S

e

‘ur : i ° gmines
Further 2° amines (I11) are more basic than 1°amin
due to

(I1) while amides (1V) arc least basic
delocalisation of lone pair of electrons of N over
the CO group. Thus, the order is : 1> 1> 1> 1V
43. (d) : The nitro group strongly deactivates the
benzene ring towards clectrophilic substitution.
Nitrobenzene does not undergo Friedel-Craft
acylation reaction.

44. (a) : In an isocyanide, first an electr
then a nucleophile add at the carbon
species  which usually undergoes
transformations.

+ -
RN=C +H,0—> RN=CHOH —> RNHCHO
Mkyll'urm:m'lidc

ophile and
to form a
further

45. (¢): CHNH, —> CHNH,+ I

Anilinium ion Anilinc
weaker conjugated base

stronger acid x ;
Aniline is weaker base than ammonium chloride.

In NH,CI or aliphatic amines, the nnn—hnqding
electron pair of N is localized and is fully available
for coordination with a proton. On the other hand,
in aniline or other aromatic amines, the non-
bonding electron pair is delocalised into benzene

ring by resonancc.
+ + +
NH, NH NI, :NH,

CNII:
L@

stabilised than

ag

But anilinium ion is less resonance
aniline.

+ +
NH, H,
@ «—> <> no other resonating
structure possible

46. (b): This is the substitution or replacement
reaction of benzene diazonium salt, where nitrogen
is lost as N, and different groups are introduced 1n
its place.

OH

N'=N Q'H:
11,0 ,C

Phenol
47. (b):The lone pair electrons on N atom in
AgNO, attacks C,H{Br to form nitroethane as the
major product.
48, (a): (‘ill‘(‘()NH_, t Br, + 4NaOH — CH,NH,
+ Na,CO, + 2NaBr + 2H,0
The reaction oceurs through intermediate formation

of alkyl isocyanate which on hydrolysis gives
" methylamine and sodium carbonate.

1L

R e
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k.

Lh

Which of the following cont
(a) Vitamin B,
(¢) Chlorophyll

ains cobalt?

(b) Haemoglobin

(d) Vitamin D
(1996)

The functional group, which is found in amino

acid, is

(@) - CH; group

(b) = NH, group
(¢) - COOH group

(d) both (b) and (c).
(1998)

jl"hc common molecular formula for disaccharide
is

() C,,Hy0,,

(b) C“]I‘[“‘-OH
() CHyO0y

(d) CiHy0,,
(1999)

Enzymes with two sites are called
(a) apoenzyme
(c) holoenzyme

(b) allosteric enzyme
(d) conjugate enzyme.
(2002)

Subunits present in haemoglobin are
(a) 2 (b) 3

(c) 4 (d) 5 (2003)

The nucleic acid base having two possible
binding sites is
(a) thymine
(¢) guanine

(b) cytosine
(d) adenine. (2004)

Which one of the following biomolecules is
insoluble in water?
(a) «-Keratin

(¢) Ribonuclease

(b) Haemoglobin
(d) Adenine (2005)

Which one of the following statements is true

for protein synthesis (translatnon)?

(a) Amino acids are directly recognized by
m-RNA.

(b) The third base of the codon is less specific,

(¢) Only one codon codes for an amino acid

(d) Every -RNA molecule has more than one

amino acid attachment (2005)

10.

11,

12.

13.

! Hlloll"'“;
Il
W) ‘l
\ “,] nl
{\‘} cl
U
LES
BIOMOL g
() !
b °
— (©)
(W -
The pair in which both species haye oy i
(@) nitrogenase, cytochromes by ok |
(b) carboxypeptidase, hacmoglobyy )
(¢) haemocyanin, nitrogenase (v
(d) hacmoglobin, cytochromes, ) (c)
. . (~00n) ()
Among the following L-serine iy
Co,l 6. WO
SUL
(@) 1N—{— CH,0Il @)
(¢)
1
Ma
CO,H Y @)
b) HOH,C—— 1 (5)
(b) I ! (C]
d)
NH, (
NH, 8. I
()
) H COH (©
CH,OH
19. G
CH,OH 1
(¥
(d) HN—1—H (20006) (!
(4
CON (
Thymine is
(a) S-methyluracil (b) 4-methyluraci 20, |
(¢) 3-methyluracil (d) T-methyluracil
(2006, 20135
Lysine is least soluble in water in the pH range
(1) Jtod (b) Sto6 d
(¢) 6107 (d) 8109 4
(2000, 2015)
Methyl-a-D-glucoside  and  methyl-p-
D-glucoside are
-
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gomolecuies

—
n

16.

17.

18.

19.

(@) epimers -
(b) anomers
() enantiomerg |

21.
(d) conform :

ati i
liong| dmstercomers

b |
Find ihe‘ hydml_\’sis ot (2006)
phosphodiester bond of nuc]«lc'l When g
(@) 3-OH-deoyribyge.s. pry . 0° Preaks. |
(b) 5-OH-deoryriboge.3.pph ‘_
kC} :‘.-0i'l*dcox)-ribuSc-:-PO-i}
) +-Ob-deonyribose.2.pg - (2011

2011)

Find the hydrolysis Product of maly
(@ a-D-glucose + ®-D-glucose o

(b) «-D-glucose + -D-fructose |
(©) a-D-glucose + ®-D-galactose !
(d) a-D-fructose + u-D-;:alactosc (2011)
Which of the
sugar?

(a) Sucrose
(c) Lactose

f G .
ollowing is 4 non-reducing |

(b) Maltose
(d) Mannose

(2013) |
Maltose is made of the units |25
(a) a-D glucose and B-p glucose
(b) o-D glucose and B-D fructose
(¢) @-D glucose and a-D glucose
(d) o-D glucose and B-D galactose. (20/4) - 26.
“Tocopherol” is the chemical name of ‘
(a) vitamin K (b) vitamin E |
(¢) vitamin H (d) vitamin D | 27.

(2015) ‘
Glucose —<N ,(x) H}'dml""ir”'?‘i;"ldl \
Als | 28.
(a) heptanoic acid
(b) 2-iodohexane j.
(c) heptane |
(d) heptanol. (2016) | 29.
: f\:llx
HNAAV Y
z |
COOH
X
Arrange X, Yand Z in order of increasing acidic 3¢,
strengths,
(a) X>2Z>Y (b) Z<X=>Y
(€) X>¥Y>2Z (d) Z>X>Y
(2017)

I 22,

23.

| 24.

187

ASSERTIONAND REASON

Assertion: A solution of sucrose in water is
dextrorotatory. But on hydrolysis in the
presence of a little hydrochloric acid, it
becomes laevorotatory.

Reason: Sucrose on hydrolysis gives
uncqual amounts of glucose and fructose. As
a result of this, change in sign of rotation is
observed. (1998, 20]6)

Assertion : DNA molecules and RNA molecules
are found only in the nucleus of a cell.

Reason : On heating, the enzymes do not lose
their specific activity. (2002)

Assertion : Haemoglobin is an oxygen carrier.
Reason : Oxygen binds as 0,” to Fe of
haemoglobin. (2003)

Assertion : Glycosides are hydrolysed in

acidic conditions,

Reason : Glycosides are acetals.  (2003)

Assertion Carboxypeptidase is an
exopeptidase,
Reason : It cleaves the N-terminal bond.

(2004)

Assertion : Sucrose is a non-reducing sugar.
Reason : 1t has glycosidic linkage.
(2004)

Assertion : Maltose is a reducing sugar which
gives two moles of D-glucose on hydrolysis.
Reason : Maltose has a 1,4-B-glycosidic
linkage. (2003)

Assertion : In the iodometric titration, starch
is used as an indicator.
Reason : Starch is a polysaccharide.
(2006)
Assertion : Alpha (a)-amino acids exist as
internal salt in solution as they have amino
and carboxylic acid groups in near vicinity.
Reason : 1" 1on given by carboxylic group
(~COOH) 1s captured by amino group (-NH,)
having lone pair of electrons. (2007)

Assertion : Millon’s test 1s a test for
identification of proteins.

Reason : Millon’s reagent is a solution of
mercurous nitrate and mercuric nitrate in nitric
acid contaiming little nitrous acid.  (2009)

T,
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e depu
6 W
e
pmll..‘l“
haif. n
8. «
ALY
Al
nypie
Forew
UG,
This @
the &t
base
9.
cons!
(hae!
a
The
haet
subt
(Rnawet Koy) - P
1
. @ 2 (@ 3 @ 4 M S8 (@© 6 @©@ 7. @ 8§ O E‘,
9. (d) 10 (© 1. @ 12, @ 13 () W @ 15 (@ 16 (@ of |
17. (¢) 18. (b 19. (@ 20. (@ 2. (¢) 22. (& 2} (o) 24 W wit
28, (¢) 26 (8 27. (¢ 28 (b 29. (@ 30. (b) . () N O
W) M (b)) 3 (@ 36 (0
.
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I-aenwglobin ct_mtains iron and Chlorophyll
hmtﬁiﬂs magnesium.

0
(d

1-
DE Molecular formula for monosaccaride (e.g.,

L
ﬁ:zlecu‘ﬂf formula for disaccharide is C ,Hy.0,,.
4
al
§ite A .
¢ site for inhibition of catalysis by enzyme or to
stivate the enzyme further.

|osteric enZYMES. One of these sites is the catalytic

(¢) : One molecule of haemoglobin has 4 haeme
;ﬂ)ups. and each of them is capable of taking up
o0 molecule of O,. Therefore, oxyhaemoglobin may

be depicted as Hb(O,),.
6. (©)

-
A

prolfin which serves as the major constituent of
hair, nails and skin.

g. (b) : Genetic code shows degeneracy i.e.,
occurrence of more than 1 codon per amino acid.
All the amino acids except methionine and
myptophan arc coded by more than | codon.
Forexample, valine is specified by GUU,GUC, GUA,
GLG.

This shows that first two bases are common in all
the four codons coding for valine. But the third
pase can be changed.

9. (d) : Cytochromes are conjugated proteins
consisting of an apoprotein and a prosthetic group
(haeme) The haeme consists of a porphyrin with
s central ron atom

The name hacmoglobin 1s the concalenation ol

haeme and globin, reflecting the fact that cach
subumit of haemoglobin s a globular protem with
an embedded heme (or haem) group, cach heme
group contains an wron atom, and this 1s responsible
for the binding of oxygen. The most conumon types
of haemoglobin contains’ four such subumits, cach

with onc heme group.

—— e

XPLANATIONS

. :
g) ¢ Vitamin B; contains cobalt, while |

> ose- fructose) is given by : C(H,,0,. Therefore, |

(b) : Enzymes with two active sites are called

for the concerned reaction. Other site may be |

189
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(a) : a-Keratin is a water insoluble fibrous |

HOOC
10, (c): NH,
H CO,H !
CHEOH
L-serine 1

The laevorotatory 1somer of
2.amino-3-hydroxypropanoic acid
11. (a) : Thymine, also known as 5-methyluracil.
is a pyrimidine nucleobase. As the name implies.
thymine may be derived by methylation of uracil at

the 5" carbon.
0
H.C Wl "'U\xn
SN \kt_)

H

12. (d) : Any amino acid has its lowest solubihity
at its isoclectric point and the isoelectric point
is the pH at which the amino acid carnes no
charge.

13. (b) : Methyl-a-D-glucoside and methyl-i-
D glucoside differ at C-1, hence are called
ANOMCErs.

-
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() ¢ In the cell, DNA moleculey
deoryetbose  nucleie  aeidy e I”t‘un;
predommantly i the nuelens, some DNA
present i the mitochondein in Fukaryotes,
INA molecules (e, tibose nueleie neid) e Present
in eytoplusm of the euknryotes und mnucleys j,
some prohacyotes and vias, Fnzymes Loy thei
specilic aetivity on heating,

1I|‘m

(¢) ¢ Haemoglobin is the oxygen carnier i (),
Buman blood, Tt consists of Tour subunits and o
maolecule of huemoglobin can carry 4 molecules of
0y, O, binds (o Fe ol heme part,

24, (d) 2 Glycosides are tormed by treating plucose
with CHLOE in the presence of dey HCT pas and
can be hydrolysed by strong reagents hike HON,
NILOH and C NN Also, glycosides are

[ known as hemi-acetals

CHO |
o o I ol ‘ 1o 1 \
10 1 + ] Ol 0 B o
T ST TR oo I
i ou g on | 1 Ol |
1 1 -
CHL 0N CHL0H ClLonN
w0V gl one L L e
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15, c ‘::artsggeptlgasc 1S an cxopemidasc
quse it bred peptide chain af terminal ends
ﬂ[boxypepudasc cleaves carboxy-terming| aminc;

s that have aromatic or branched aliphatic side

chains: .

6. (a) : Sucrose 1s a non-reducing sugar as it does

ol reduce Tollens” or Fehling’s reagent, due to

Jpsence of free aldehyde or ketone group. It

contains stable acetal or ketal structure wh.ich

cannot be opened into a free carboxyl group.
qugar is composed of o-D-glucopyranose unit and
_p-fructofuranose unit. These units are joined by

o, p-glycosidic linkage between C-1 of the glucose
unit and C-2 of the fructose unit,

27. (¢) : On hydrolysis one mole of maltose yields
two moles of D-glucose. It is a reducing sugar. The
two glucose units are linked through o-glycosidic

linkage between C-1 of one unit and the C-4 of
another.

78. (b) : Starch (C¢H,(05), is a polysaccharide. It
consists of two fractions - one is known as

o-amylose and the other is B-amylose or
amylopectin.

In iodimetric and iodometric titrations, starch
solution is used as an indicator. It gives blue or
violet colour with free iodine. At the end point, the
blue or violet colour disappears when iodine is
completely changed to iodide.

29. (a): NH,—CH,—COOH is a typical a-amino
acid.

In solution it exists as, internal salt or Zwitter ion,

(‘NH,—CH,—C00")

because the proton (H') of COOH group is captured
by -NH, group as NH, has a lon¢ pair of electrons
on N atom.

30. (b): Millon’s test is used for identification of
proteins. When Millon’s reagent is added to the
aqueous solution of a protein, a white precipitate
is formed.

31. (b) : In P-pleated sheet structure, the
polypeptide chains are held together by
intermolecular H-bonds. Extension and contraction
of B-pleated sheet structure of protein depends
on the size of R.

32. ()

33, (d): All enzymes are made up of proteins and
all proteins do not have 3.dimensional structures.
Structure of proteins are classified as primary,
secondary, tertiary and quaternary structure and
only tertiary structurc is 3-dimensional. The
sequence in which the amino acids are arranged in
a protein is called primary structure of protein.
34. (b) : Insulin is a globular protein. This protein
has three-dimensional folded structure. These arc
stabilised by internal hydrogen bonding, hence,
they are water soluble.

35. (a) : At isoelectric point, protein molecules
behave as zwitter ions and hence, do not move
toward any electrode or act as neutral molecules.
This reduces their solubility to minimum and thus,
helps in their separation and purification.

36. (c): The various nucleotides in nucleic acids
are linked through phosphate ester groups.

—8
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8
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POLYMERS

Nylon-6, 6 is madec by using

(a) succinic acid (b) benzylchloride

(c) benzaldehyde (d) adipic acid.
(1997)

Which one of the following is used to make |
‘non-stick” cookware? 8.
(a) Polycthylene |
(b) Polytetrafluorocthylene |
(c) Polystyrene ‘
(d) None of these ‘
(1998) |
Teflon is a polymer of |
(a) tetrafluoroethylene 9.
(b) tetrabromocthylene
(c) tetraiodoethylene
(d) tetrachloroethylene.

(2002)
Which of the following is a biodegradable |
(a) Cellulose (b) Polythene

(c) Polyvinyl chloride (d) Nylon-6
(2004)

The chemical name for melamine is

(a) 1,3.5-tnamino-2.4.6-triazine 11,

(b) 2.4.6-tnamino-1,3,5-triazine

(¢c) 2-amino-1,3,5-triazine

(d) 2.4-diamino-1,3,5-tnazine. .
(2010) |

Isoprene is
(a) 3-methyl-1,2-butadiene
(b) 2-methyl-1,3-butadiene
(¢) 3-chloro-1,2-butadiene
(d) 2-chloro-1,3-butadiene.
(2011)

Which of the following is correct examples of |
condensation polymers?

|

|
polymer? i 10.

|

12.

— ]

(a) Nylon, buna-9S
(b) Teflon, buna-N
(¢) Nylon 6,6, dacron
(d) Neoprene, buna-S

(2;"”2)
Non-stick cookwares generally hay,
coating of a polymer, whose monomer ;, 4
(a) CH,=CH,
(b) CH;=CHCN
(c) CH;=CHCI
(d) CF,=CF,

(2(}]3)
Monomers of nylon-2-nylon-6 are
(a) glycine and amino caproic acid
(b) glycine and caproic acid
(c) hexamethylene diamine and adipic a¢jg
(d) alanine and amino caproic acid,

2014,
The polymer obtained by the interaciiyy, of
cthylene glycol and terephthalic acid i
(a) nylon (b) dacron
(c) teflon (d) bakelite.

(2015

Which is not classified as thermoplastjcy
(a) Polyethylene
(c) Bakelite

(b) Polystyrene
(d) Neoprene
(2016

Arrange the following monomers in order of

decreasing ability to undergo cationic

polymerisation.

. CH,=CH—CH/(NO,)

. CH=CH —CH(CH,))

lll. CH=CH — CH(OCH)

(@) 1=11>11 (b) H=1=11

() HI>N>1 (d) 1=11=>1
(2017)
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ASSERTIONAND gy
riswrﬂ'un : 1.3.butud|cnt Iy

the
qatural rubber. 'L

monomer for
Reason Natura| rubhg

. is s Ii)rm. .
gnionic addition poly ¢d th

rough
Menzation,

r’.?!mf;. 2(”(;)

Assertion : Teflon by high thermg stabily
) dbility

and chemical inerype
reason : Teflon gy 4 thermoplasyic
(2.’}(}.\‘;
Assertion : Ebonite i highly
Reason : Perlon i ygeq i,
of fibres.

vulcanised rubber
the manufaclure
(2009

fAr;s__w_u Key)———

()
la)

L)

(hy N
11,

(a) 4,
(c) 12,

(1)
10, 9

LB

(b

{c) <)

16,

17,

18.

5.
13,

193

5 2 .r of
Assertion : Natural rubber is a polyme
soprenc, 4
Reason : lsoprenc 1s another name O
pentenc.
(2014)

Assertion : Orlon is used as a synthetic ﬁ.brc,
Reason : The monomer of orlon 15 vinyl
chlonide

(2015)

Assertion : Teflon 15 chemically inert substance.
Reason : Chloroform when treated with
antimony trifluoride gives teflon.

(2013)
(h)y 6. by 7. (¢) 8. (d)
(dy 14, (b)) 15 (b)) 16. (0)
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} e AT AIMS Chapterwise Solutiong Chonys.

UMM ExPLANATIONS ‘“’“'”*f”“”kum;ﬂ]

. . 0, -6is an altemp(;

.1 'l:di -(d) > ]_\IYIU"-(!. 0 is prepared from monomers, | 9 (n): N-\‘,’I”n : '-]}Ellt;lINr' It(.‘I“l1 l}l(ljlftltlllll" I’”]Ylln'
;. Pic acid ang llcxumclhylunc diamine by copolymer of L—'J}LIHL‘ g ?{}H}:Ind i Ny
condensatioy Process. caproic acid [TLN(CH,)COOT], Mg,

e (CHy), - NH, + HOOC - (CHy), — COOH=> | 10, (b) 1. (c)
_[qN”"[C“z]f,“NII—('()—((‘IL) ~CO ;| 12, (c): Electron releasing proyp Sug)
i Mg s i, OCH  activale the mongpg, o ‘ i
‘: 2. () cationic polymerisation because (o, My
3. (a): Teflon is provide stability to the carbocation formeg o ::tlp,s-,
Prepared from teqry other hand, —NO, is a clectron withdmwing the

(ahili g ! &y
pPressure jip So, it reduces the stability of carbocatioy, fo U

polytetrafluorocthylenc and it is
fluoro ethylene by heating under

the presence of ammonium “Tlcdl

Peroxydisulphate, Thus, the correct order is
1= CH—C H,OCH) = CIL=CH— 1 (-
;CF -0 (N”_‘:'E-Szﬂ " ‘ (”2 P ] " -I((“ "
i _ kg Cr2m4(F2—Cr2}“ (1) (1IN )
| Itis chemically inert ang heat resistant polymer. CH=CH- C N
B :'. | (“_) * The substance which can be degraded by (1)
.. ! e:lo ngcgl processes, as by bnclc.rial or other | o (d) : Isoprene (2_mc“1y|']’3'])1113(1]0]13;. :
| ;ytrnauc R i know” as blnd(:gradahlc monomer for |1il|llri11 l'llbh(.'l'. g lhc
' su .
stance, Natural rubber is formed through calionic addiy;
5. (b): NH polymerization. Cationic addition p“'YmCrimlignnﬁ
/]\2 catalysed by acids and Lewis aciqs. mkt‘nell
NN containing clectron-donating groypg “Sua“S
| undergo cationic addition polymerizatiop, y
| H,N SN '
| . : CH,
f 24.6-triamino-1,3 5-Iriazine nCH, = éh CH = C“?_ polymerization
6. (b) : Isoprenc is a monomer of natural rubber. -
'1
H,C=C-CH= CH e
: | 2 6”2—- C=CH ~CH,
CH3 I
2-Methyl-1,3-butadiene 14. (b) : Due to presence of strong C-F bopgy

teflon has high thermal stability and chemica)
intertness, As, it softens on heating and cap be
remoulded so, it is a thermoplastic,

7. (c) : Nylon 6, 6 and dacron are the examples
of condensation polymers.

Condensation polymers are formed by
condensation of two or more bifunctional | 15. (b) : Ebonite is a very hard rubber which
monomers with the elimination of simple molecules | contains 30-40% sulphur,

like H,0, NH,, alcohol, etc.

Dacron is formed from ethylene glycol and
terephthalic acid with the removal of H,0. 17. (c) : The monomer of orlon is acrylonitrile,
Nylon 6, 6 is formed from hexamethylenediamine
and adipic acid with the removal of H,0.

16. (c) : Isoprene is 2-methyl-1, 3-butadiene,

18, (c) : When chloroform is treated with antimony
: : i _ trifluoride and hydrofluoric acid,
8. (d): nCFy=CF;—31{CF, - CFyj, tetrafluoroethylene is formed. On polymerisation,

Teflon .
e ) . tetrafluoroethylene forms teflon,
Teflon is used for non-stick cookwares. etrafluc yler .

e
w
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CHEMISTRY IN
EVERYDAY LIFE

Aspirin 1S an acetylation product of
(@ m-hydroxybenzoic acig
) o-hydroxybenzoic acig
© p-dihydroxybenzene
(d) o-dihydroxvbenzene.
(1994
Glycerol is not used in

(3 explosive (b) cosmetics

(c) soaps (d) matches.
(1996)
Which azide is explosive?
(a) BaN:); (b) NaN;
(c) KN; (d) Mg:N,
(2001)

Methyl orange is the example of which npe
of dye?

(a) Acid dye
(c) Azo dye

(b) Mordant dye
(d) Both (a) and (c).
(2002)

The ligands in anti-cancer drug cis-platin are
(a) NH;.Cl (b) NH.,H,0
() CI,H,0 (d) NO,Cl

(2005)

Chain transfer reagent iIs
(a) CCl (b) CH,
(c) O, (d) H,
(2007)

Which 1s a bactericidal antibiotics”
(a) Pemicillin

10.

11.

12,

(¢) Tetracychine
(d) Chloramphenicol

1
Which one of the following 1s not employad

as antihistamine?
(a) Dimetane

(b) Chloramphenicol
(¢) Seldane

(d) Both (a) and (b)

(201<)
Tincture of iodine 18
(a) aqueous solution of 1;
(b) solution of - in aqueous NI
(c) alcohol-water solution of 1
(d) aqueous soluton of KL
(2013)

Arsenic drugs are mainly usad in the treament
of

(a) Jaundice
(c) Syphilis

(b) Typhoid
(d) Cholera.
(2016)

ASSERTIONAND REASON

Assertion : The micelle formed by sodium
stearate in water has - COQ" groups at the
surface.
Reason : Surface tension of water is reduced
by the addition of stearate

(2003)

Assertion :  Sulpha drugs contain sulphon-

amide group

Reason : Salvarsan is a sulpha drug

(b) Erythromycin (2017)
S — e a— ﬂr—_-'ﬁn;éﬁ Ref} I e
by 2. &y 3 (a) 4. (dy & (a) 6. (a) 7. (a) 8. (b)
(c) 10, (¢) 11. (b)) 12, (¢)
i mi———— i 3 N P
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1. (b) : Aspirin (Acetyl salicylic acid) is obtained | 6. (3):

196

blf heating salicylic acid (o-hydroxybenzoic acid) |
with acetyl chloride and glacial acetic acid.

o ool
. OH
) Pyndine OCOCH;
O]  ~ccoa———> /|~
S ? CH,COOH
Aspirin

Salicylic zaid
2. (d)

3. (a): lonic azides are usually much more stable

EXPLANATIONS

' transfer agent. It gIves

e.g., KN;, NaN; and Mg; N, than the covalent azides.

Covalent azides are used as detonators and
explosives e.g., Ba(N,),.

4. (d) : Methyl orange belongs to the group of
azo dyes. It is also acidic in nature due to presence
of sulphonic group. C

(o) N=N—{._Q\/‘NICH,JE
_/'-Ttlhyl orange 1

5. (a): Cis-diamminedichloroplatinum(Il) (cis-
platin) is a widely used anti-cancer drug. Ligands

in cis-platin arc NH, and CL

HN

AMMS Chaplenwse So!u

L 'lHH'lHHHH

A substance that is able to cause a chain
olymerisation 1s called 2 chain
an atom to the radical at the
growing end of @ polymer chain and in doing so it
results into a radical which can start the growth of
a new chain. CCl; is a chain transfer reagent.

7. (a):

erythromycin, tetracycline and chloramphenicol are

transfer in a chain p

Penicillin is a bactericidal whereas

bacteriostatic antibiotics.
8. (b):
antibiotic drug.

9. (c) : Tincture of lodine is an alcohol-water
solution containing 2-3% iodine.

Chloramphenicol is a bacteriostatic

10. (c) : Arsenic drugs such as salvarsan is used
for treatment of syphilis.

11. (b) : Micelle is formed if molecules with polar
and non-polar ends assemble in bulk to give non-
polar interior and polar exterior.

12. (c) : Salvarsan is an antibacterial drug
containing arsenic and it does not contain

sulphonamide group.

1}

&
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Reader's Reflection:
Sanjay Shankar says, "Awesome book!! Everything is just perfect and the collaboration of the 11™ and 12* std just made it easter for us and with this less srice

I will definitely recommend this book for every NEET preparing student. .
Shweta says, "Must read for good score in NEET Many questions in NEET are from this book in last 3 years. It also covers outside NCERT topics. Nice book. *

Vijay says, " This book s ideal for pracusing MCQs {chapterwise). Irappreciably covers all the important as well as less important questions. HOTS and san e
question papers are provided as well. No demerits of the book can be listed. Though, it is not light weighted and thug cannot be carried, you wouldn't get bored
revising each chapter from the revision section and then answering the questions. The language is appropriate and lueid as well as eaxy to understand, ™

§.J. Uday says, "It is an awesome book. Firsily I was scared how it will be, but afier having it, I was amazed. One must have this boak whe is interested in going
Jor the NEET examination:”

Sonal Singh says, "Book is very gogd. As it contains all the topicwise questions from every topre of NCERT, one can develop a question solving ability and uleo
undersiund the basic concepts .

Sunehri says, “This book contains aver 150 MCQs in-each chapter, has cawgories like MCQs, NCERT, HOTS based questions, AIMS assernon reasoning
_ questions. Every chapter gives a short summary of chapter Great book for entrance exams like NEET, AIIMS eic.”

Prashant says, “The book is really awesome. It makes you cover up whole NCERT in a simple way. Sohving the problems can increase your performance in exam
I would suggest each & every NEET c®didate to solve the book. The boak is also error frie, not like other publications books which are fill of errors. ™

Arka says, "It is a nice question bank of NCERT [ think it is the best of its kind. The book is a must 1o prepare for NEET. "
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