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Chapter 10. Empirical, Molecular & structural formulae
Q1. :
Sol: Let the Molecular formula is Fe;Sx
Then Molecular wt. =2 x 56 + 32x = 112 + 32x
Alq, % of Fe=46.5%

M2 0=465
112+ 32x
2 {124 30n w1220 _ 54088
46.5
32x=128.86 = x=%=4

.. Molecujar formula will be Fe;Sa. _
So the simplest form of formula which will be the empirical formula is FeSg '

Q2. 1%
Sol: Let the molecular formula if iron oxide is Fe;Ox
Alq, Fe, Oy +H;——2Fe+H,0

1.60 g 1.12¢g
- 1,60 g of Fe;Ox contain 1.12 g of Fe
: I . .g\ R
1.60
~ (112 + 16x) L12 aT2d16%)
: 1.60
We know that (112 +16x) g of compound'éontains l_lZ"g of Fe

L2
e O S

112+ 16x =160 & => x =3
.. Molgcular formula=Fe;0; = Empirical formula = Fe;0;

x(112416x)=112 - *

Q3.
Sol: Let the-formula of A = CHx
Alq, %ofH=25%

B oesias oo XL G0N
12+x 12+x 4
.. Empirical formula of A = CH,4
Let the empirical formula of B = CH,
Alg, %ofH=143%
AT TR S AR

12+y 12+y 100
100y - 143 y =12 x 14.3

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
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12x14.3 _
85.7
Empirical formula of B = CH;
Let the empirical formula of C = CHz
Alg, %efH=77%

y_

: & x100=77 =(100-77)Z=12x7.7 = Z=1.00
12 +Z
.. Empirical formula of C=CH
Q4.
Sol: -
Element Wt ratio ao U
Mole ratio A x%(smaﬂest
97 - 0. e
e : e i3
=1 Jpas=40
N 309 35/ 025 025_]
0.25
. Empirical formula = C3H4N
Empirical wt = 54g
. n= Molw 108
e /mp wt 54~ 3
. Molecular formula = (C3:HaN), = &HSNE&
(Note:- %.ratio by wt. of Nitrogen should be given 3.5 not 3)
QS : okl : :

Now (l52 +18x) g of Fe 04ng20 contain 18x g of water

'(;'.:J:tf'"\}"',\ : - il
2 (152+18x)

52, e 18X 2200065
gl 152 +18x

o =] 8x 0.9065
=> ==
: 152+18x 2
=36x=137.788+16317x = 19.683 x=137.788
X=7

-. Formula of the hydrated salt = FeSO, = 7TH:0

(Note' In question it should be specified that Fe(ll) sulphate is hydrated 1 have assumed so to

Solve the problem.
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Q6.
Sol:
El 9 ke
lement 7o by wt Hbywt X X/ ) R
At.wt
C 64.4% 644 _, 54,5410
- o 12 5%54_‘ 10
5.5
T = 55
_ 0.54
Fe : 29.9% 28 054 054!
56 : -
. Empirical formula = C, H, Fe Ans
Q7.

Sol: Let the hydrated BaCl, is BaCl.. XH;0
M.w. of (BaCl;. XH,;0) = 137 + 71 + 18x = (208 + 18x)+,
~ (208 + 18x) g of BaCl; . XH;O contains 208 g of anhydrous BaCl,

< 208

2 (208 +18x)

~ 1.763 A x1.763 =1.505

. (208 +18x) T
& 208 _1.505 - 0.8535
208+18x 1.763
o 208=177.56+15.6x
e 30.44 £ 2
15348,

- Formula of the hydrated salt= BaCl,. 2H,0,
Q8. T
Sol: From ideal gas equation

PV =gn_f{T .

—0'658 »40.7" 10° =,.99553 _ 1 0821x373
M.W

MW ='0.0553x0.0821x3j3 - 63g
0.658x40.7x10

% of B=85.7%

%xlﬂﬂ:SS.?% =>X=54¢g

34g _
10.8g
Wt of hydrogen = 63 — 54 =9

. no. of Boron atoms =

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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. no. of hydrogen atoms = % =9

. Molecular formula of Boron hydride = BsHy

Sol: Let the gas is CxNy

Q10.

C.N, +2()2—»):(:0_:+-‘2’—N2

1 volume 2 volume —— 2 volume | volumt
From reaction : x =2

Lot - Ye?
2

. The gas is C;N, Ans

Sol: Let the compound is CxHyNz

_Then volume of O, required for complete combustion of CxHyNz= (

(1) \CxHYNz +(X+ %)(j)z ——»xCO, +%H20+ %N2

9 vol — > 4vol.  6vol %, 2vol!
Let V vol. of CxHyNz is present in,..QWQ*Eume of CxHyNz & 0.

Now V+(x+%)v\__=9 a1
o
Also from balanced reaction , we have
XV = 4 S {;-'k % L
y £
V=6 e {2Y N
2 (2)
i,
?V.E 2

Ql11.
Sol:

(1): =‘>L§&+XV£:§V=:§

From(2):\7"~l'-'4+3=9 = Y=9-7=2vol
- Volume of CxHyNz = 2 vol
Volume 0f O3 =9 -2 =17 vol Ans
:. Molecular formula of compound= C,H, N,  Ans

Let the hydrocarbon is CxHy
Volume at NTP=1.12 lit

x+1JV
4

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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1.12 0.
. noofmoles= ——=—
2242

C,H, — xCO, -+ %H:O
%molc 22¢g 18 ¢
2—'2 = gﬁl ﬁ =0.1 moles
44 2 18

Sox=1& ;—2 = ¥ =4

.. Hydrocarbon is CHy  Ans
Mol. wt= 16

Wtof1.12 lit 0fCIﬁI4=%x16=0.8g Ans

A

Volume of O, required = (x +%4)l.12]it = (l + %)I.!Zlit = 2.2§lit -
Q12
Sol: Let the compound is CxHyOzNw

Organic compound + O, *-A—) CO; + H,0 + N,

021g ~ 0462g . 0.125¢g

Since wt. of each atom remain conserved

So, wtof Cin 0.462 g of CO, = wt of C in 0.21 g of organic Compound

ﬁ—xf)%ﬁzg_ =wt of C in 0.21 g of organic compound

12 oden

- % of C= i“_UTxﬁou 60%

Wit ofﬁ"m 0.1215¢ Qf H,O=wtofhin0.21 g of orgamc compound

e 42—)({}* 12‘]5
%of e84 100=643%
QZ
Also, organic compound + NaOH _d‘St.'“_a_t_‘?_“_._)NHs
0.104 g

‘NH; + H;SOs —— (NH;),804

15ml & LN
20

meq of NHj; = meq of H2$04 = mmole of NH; x1 = 15 xrl(}-
L

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,
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mxlo(}ogi = thH3=3Xl?
17 4 ! 4000

. wt. oprresentmth:smofNHS_“E 3x17 _ 42

17 4000 4000

g

1.05x107

L% of N= x100=10

. % of oxygen = 100 — (%C + %H + %N)

=100 — (60 + 6.4 + 10) = 23.6%

Element % by wt Y%bywt _ Xi Xi
At.wt Xiis
C 60 : 60 5
—==5 Hom=1.
12 :
H 6.4 . 6.4 64 _4
e =6.4 : 0.72%,
N 10 9 om' o2l
H o7 !
0 23.6 4 -—mzf £ 147 147 _
5 0.72

So, empirical formula will be Cm}{qﬁg_z Ans
Q13. T

Sol: Organic compound + CuO +0, —>COy, ", H,0
10g 1.239g./
127¢ %1239
= %ofC= —4——- %100533.7%

2 ‘;‘ " a'
= %0.126%%,_s

=% of H= 1 x100=1.41%
[t Ey -
Orgaic Gofipount+ NaOH — 2224y NH;
N2g N exbess
NH; + $H,80, — (NH4)SOs4 + H,SO4
50 ml (remained)
1.0N 500 ml

0.1269 g

25 ml
25ml solution + NaOH —— complete neutralisation
21.8ml & 0.05N

.

meq of H,SO4 remained in 25 ml = meq of NaOH used = 21.8 x 0.05
- meq of H.8O, remained in 500 ml = 21.8 x0.05 x 500/25 = 21.8

RANCH CENTRE : 606, 6th Floor, Hari om Tower,
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~ meq of HoSO, reacted with NH; = 50 x 1 — 21.8 = 28.2
. meq of NH; =28.2
%xlOOOzZS.z :>wt:_23'§x”
% 1000
. tof Nitrogen = 28'2xl?x£:0.3948
1000 17
s N = 23T ns = 1074
% of O =100~ (% C+ % H+ % N) = 100 — (33.7 + 1.41+19.74)
% of O =45.15%
Element | % by wt %]:»ywt_xl XE *
: Atwt ) X satogs _
C 33.7 % e cahe 2.82
—““=2 !*-_‘1!_ - =2
H 1.41 2 - Tl
: L i G
N 1.41
0 i 4818 PR =2
_ 16 1.41
.. Empirical formula of the compeﬁﬁd%_cz}mﬂi”“ g
Ql14. :
; 022 .
Sol: Organic compound Co; +, H0
0.2614 g : 0.2324g  0.0950 g
12 03820, 3/ x0.0950
=% of C= Lxl00=2420% & % ofH=Z48 "~ 100=4%
.. 02614 % "} 0.2614
Organic compound —-;mAgCl
0.{"1'3&'5‘-%% % n o 0347g
| "3#;:@%?‘33%& ',%Bis
—%0f Cl%. _‘43-51* 0347 100 =71.8%
: A i X
Element % by wt % by wt
At.wt
C 24.2 249
B
H 4 $=4
Cl 71.8 Ihb g
35.5
RANCHI CENTRE : 606, 6th Floor, Hariom Tower, G rcular Road, Ranchi -1

Ph. :
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Empirical formula= C,H Cl,

Now, vapour density =49.5 = . Mol wt=495x2=91g¢g
Empirical wt =12 x2+1 x4+355x2=99¢
_ Molwt 99

—=__=] = .. Molecular formula= C,H,Cl, Ans
emp.wt 99

Qis.
Sol: acid —— CO, + H,0

02g 0.195g 0.04¢g _
0/105% = 2 40,04
=%ofC= —— 4 5100=266% & %ofH=18:2 _100=222%"
0.2 T
% of O = 100 — (% C + %H) = 100 - (26.6 +2.22) = 71.2%%
Elements % by wt Ybywt X LT X, % %%g
At.W't ] ; Xmallc;l
i 5 .". «‘. a 1
C 26.6 266,
H 222 - L ™
' {22 o 22
%
0 712 W2m |
ffl6

.. Empirical formula = CHO,
Empirical wt = lf;? I +16 x2=45
Now for acid to be di’ogic ﬂrg%st have two H — atom
. Mol. formula = (CHO»), = (COOH);  Ans

Q16. R
Sol: Organwbase ~iah iCO, + H0
0.108 N\, Y, %fo 2882g 0.0756¢g
‘ /e % 0.2 8 5 . - %Sxomss S
=% 6£C L x100=78.6% & AofH—TxIOO—SA/b

02¢g ofbas;é — i
21.8 ml at 15°C & 760 mm pressure

. pV 760 21:8x10°
=n, =—=180 ________-092x107
* RT  0.0821x288

- Wy, =0y Mw,, =0.92x107 x28=0.0258g

0.0258

%ofN- =13%

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
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| .. Element % by wt Ybywt _ % X,
At'Wt = : smallest
C 78.6 78. :
186 cs 9,33 Ly
12 0.93
g 8.4 8.4
22 -84 = =
H 8.4 pes o
13
N 13 - =093 093
0.93
~. Empirical formula = C,H;N Ans
Q17.
Sol: Organic compound — CO, + H0
0.1688g 0454g ~  0.0663 g
12, 0454 : o Zo066
= %ofC=4 __x100=7335% & ™ %ofH=18 _ «i00=4.42%
0.1688 i = P TT
Organic compound + HNO; + BaCf; ey BaSOy™ :
0.1254 g 0.1292 2
0% 3’322 16x4 <0292
eoofg = WO RRIOA). | 014 15%
= 0.1254
=> % 0f O = 100 - (% C + % Hi- %S)
= 100~ (7335 +4.42 + 14.15) = 8.88%
Element % b?!wtg Yoby wt =% Xy
po t At.wt * P S
C g e + & o & 7 - 5 1
T e, B N30 D22 sl o
VoA M N 0.442 -
Ml R e \ | 442 4.42
=442 —— =10
H = 442 _ . | 0442
0 8.88 388 55 055 _
16 _ 0.442
32 0442

~. Empirical formula = C,H SO Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar
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1 .. Element % by wt Yobywt x X,
Atwt X
C 78. :
: 8.6 T8 e 655:7
12 0.93
} ' 8.4 8.4
—=84 —=9
o 1 93
' 13
0.93
-. Empirical formula= C,H,N Ans
Q17.
Sol: Organic compound co, + H-.0
0.1688g - 0.454 g 0.0663 g
%XMM ' '%” %0.0663
= %ofC=2t ______x100=73.35% & % %ofH= 10— x100=4.42%
ae 0.1688 ! & WOLH = — e ?
Organic compound + HNO; + BaCly, ~+—> BaSO§' |
0.1254 g 0.1292 ¢
B 3322 o, e,
ot =SLolE R HIOA) L L di00=14 15%
& 0.1254
= % of 0 = 100 — (% C + % Hit %$)
= 100" (7335 +4.42 + 14.15) = 8.88%
Element % by wt’ %by wt i X,
o, Bl i Atwt : > e
C BIS_ias 6.1125
2 0.442
- 442 _ 40 w2
1 0.442
0 8.88 888 055 Lt
16 : 0.442
A ! 14.15 2D o 0442
32 0.442

. Empirical formula= C H,,

SO Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar
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Q18.
Sel: ;
Element % by wt Yobywt X,
. AtWt : Xsmull:&t
C 923 ;
| _ i T
12 T
it
H 77 it 27,
77
" Empirical formula = CH = Empirical wt =13
Now, Mol wt=26 =>.n=-iolWt _26_
" Empwt 13
. Molecular formula = (CH); = C;H;
C,H, + Br, —— compound '
92.5%Br
"There is no need for any other information
Mol. formula : C;H; = Structural formula: C-H-@ECH. . Ans”
ot i 3
Sol:
element " | Yoby wt e X, v Y, %2
; Al Y.
€ 522 4350 7 :
&35« 1.24 ' Empiric
: 3.7 al
H 3.7 gt 1.24 5 formula
al T, ; Ly 3 fthch
o H 35 e 1.24

For compound to Q%'am%gc it must have C¢Hs component
So the com&guﬁdt s H5CHC1

CH CHCI +KMn0 <3 acid——»>sodiumsalt __Sodalime distillation » CcHe

The reaction implies that the organic acid is CsHsCOOH.
Q 20.
Sol: Hydrocarbon —— C,H,Br,
) '

I Dilute alkaline
~ KMnOy

> C5ITj207

| Ozonolysis

Il
» CII3 _C"“‘Cl-l3+ CH3—CHO

RANCH CENTRE : 606, 6th Fl oor,
Ph.: 0651 - 2562523, 9835508812, 7488587412
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reaction implies that structural formula of A is

CH, CH,
\ / Tt
C=C Ans
/ \
s Lo
Q21.
(6]
- - OZonolysis =
Sol: A ? CH,-C-CH, +Aldehyde
5 =
Reaction implies that, Aldehyde —[-—}—) acid
easily
Since aldehyde is easily oxidising, so it should be / can'B&
CH,
\
CH-CH=0
/
CH,
CH, CH, for: M -
\ / & RN /
SLAS C=CH-CH AL Nt Acidis 4 C :B
/ = M ST
CH, CH, €H, COOH
Bu/p : i
B T > C = & e e hydrolysis >D
CH, Br ™ ™\ CH, OH
W ome RNy ; \ /
C will be & el Gt D will be C :D
i 3 ' /\
# 'CH, COOH
Q22.
Sol: i :
Element , [ %bywt %bywt = X o Y
Atwt ; X i
91.3 76 7.6
—_—=T76 e —=1
& 913 ) e 1 76
89 8.7
H 8d T-Sf Sz =ll4 1.14x7 =8

Erhpirical formula C;Hy
Since compound is aromatic & it gives 3 diff-" monochloroderivatives, so it must be

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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reaction implies that structural formula of A is

CH, CH,
> / ; -
=i Ans
gy
CH; H
Q21.
: O
Sali A OZonolysis I

? CH,-~C-CH, +Aldehyde

g >
Reaction implies that, Aldehyde L) acid

easily
Since aldehyde is easily oxidising, so it should be / can}ﬁ%
CH,
Y
CH-CH=0
/
EH;
CH CH CH, “H
: /o N
SAdS C=CH-CH " A3 & %Acidigi=+ C B
)‘{ \ y : R f i Jllf \
CH, CH: €H, COOH
,&é:l r ?
Br, /P s h
B T, g . i ydrolysis 5D
CH, Br ™% i CH, OH
S 2 Aok
C will be & g D will be C :D
7 i Ao 78 -
P UNCH, COOH "CH, - COOH
Q22. o
Sol: _ -
.- Element , [ % by wt Webywt — il K o L XKT
Atwt X :
91.3 7.6 7.6
SoS=T76 4Rl —=]
C Q13 5 e 1 76
8.7 87 -
H 8.7 —=8.7 = B =R
o T 1.14x7 =8

. Empirical formula C;Hg
Since compound is aromatic & it gives 3 diff-" monochloroderivatives, so it must be

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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140

CH.CH,:A
C]|3 C"3

e

Since B on oxidation gives a monobasic acid which on distillation with sodalime gave
Benzene, so it will be :

CHy-Cl
¢ B
Q23.
Sol: Organic compound ——>CO, + H,0
A (0.15 g) © 033g  0.18¢g
12 03y
=% of C= 44 x100=60%
0.15
2 4018 “——
= %ofH=18 _x100=-"=1333%
0.15 D15
% of O = 100 — (60 + 13.33) 100 — 73 33=26.67%
Since compound A umiergoes dehydranon it must have ~OH group, so have oxygen atom.
Element 4 % by Wt .= % by wt ' Xi
gt ¥ -_,__ \,Q?:gé? X.‘
9« - §.= 4 At Wt amal}est
' 60%, 6l =L =
g, Na=5 A 661=3

P S \" » 13.33 =13 33 1333
H 2 B, By, --%:5.33 1 1.668

X il . S 26.67 1.668

o - 203 1R b

0 26.67 16 1.668
So Empirical formula = C,H,0
Empirical wt = 12 x 3+8+16 = 60 = Mol.wt
. Molecular formula = empirical formula = C,H,O
- A will be CH;CH,CH; — OH Dehydration CH -CH=CH, (B)

10, / AgOH
CH,-CH-CH, (C)

|
OH

RANCH CENTRE : 606, 6th Fl oor,

Hari om Tower, Circul ar Road,
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Q24.
AgNO,

Sol: A —————> white ppt.
Mol.wt-108
%C = 88.89%
%H = 11.11%

Hydrogenation

A > B
Mol. wt = 108 Mol. wt=112
Oxidation »Acid _Decarboxylation = Cyrcl s
Mol.wt =128 CeHya

So acid will be C¢H;;— COOH
Now A gives a white ppt with AgNOs, so it must have termmal triple bond
~Awillbe CH,~-C=CH = Mol wt=12 x8+ 12—- 108 g

B willbe C;H,,~CH,-CH,, = Mol. wt=12 x8+16= 1120
Q25.
; adi
Sol: X —Sm-lm—) No reaction

(contains C, H & O) * So it can’t have acid or alé’dlri_dl "

BI‘!‘)

—» No reaction

Schift reagent

—— No reaction
So it can’t be aldehyde and ketoné, it can be only ether.

Further x —————> only aré product, so it must be symmetrical ether

Hodrolysis 1, /P, (red)

>z

X

N
>

KMI‘IO4
Oxidation
Carboxylic acid., (Eq.wt = 60) It has — COOH group
‘Wt of - COOH group = 12+ l6x2+1 =45¢
So it can have only CHjs unit attached to — COOH: group. So acid is CH; — COQOH.
So Z will be CH; — (Hz—OH _ .
Y will be CH; —CH, -1 Ans
X will be CHz — CH; — O — CH; - CH;
C2Hs — O — CoHs + 2HI —— 2C,H;I +H,0

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412

141

-1



OFFICE AT

606, 6th FLOOR

HARIOM TOWER

RANCHI

R. K. MALIK" S

NEWTON CLASSES
JEE ( MAIN & ADV.), MEDICAL + BOARD

Q26.
Sol: For compounds -
= .64 164
no. of moles'= Yolumo - W) = e = : © = Molwt=—=82¢g
Molar.vol ~ Mol.wt 22400 Mol.wt 2
Element % by wt Y%bywt x X X Yx3
i At‘Wt i X smallest : 5
~ 0 5 . s 3
£ 87.8% 87.8 _7316 7.316 1x3
12 7.316 T
11219 12.19 HOX3=0
——=12.19 | ——=1.66
2 i 1 7316
Empirical formula = CsHs ::>Emp1r1ca1 wt=12 x3+5= 41
_ Molwt _g 2
emp.wt 41

.. Molecular formula = (C3Hs), = C¢Hio

CsHm :

U.F. factor = 14;

10

=2 . So one triple.bond or two double bonds

S : e
Now CeH o —Pl‘g‘“'%'_) CgH;20 =>CgHo has wfple bond

AgNO
Further CsHyp —g—"}”’“‘) No reaction

hydrogcnation CH‘% (.H LH. -“CH CH
C(,Hm |
CH
= G H, i~ ~ CHS FCH-C = - C - CH,
%,..CH8, T\
-5 ..“... .%: -2:{‘ Ans
B
b -s—.;_“w"?
Q27. e w
Sol: noofmoia@ volume. _ wt 672 0369
' . Molvolume ~ Mol.wt 22400 Mol.wt
‘& Ny ‘*> :
M l 0 369x22400 ~123g
67.2
J I
A Dt s 20 > C (neutral compound)
250°C
= e » D(hydrocarbon)
300 C
HBr :
D ———> An 1somer of A
HrS04/H20
=B
CENTRE : 606, 6th Floor, Hariom Tower, Circul ar

Ph. :

0651 -

2562523, 9835508812, 7488587412
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A is a monobromoderivatives with Mol.wt, 123

Wt of hydrocarbon = (123 — 80)+1
<. hydrocarbon has 3 carbon & 8 hydrogen

A : CH; — CH; - CH;
Monobromodevatives : CH; ) CH,- CH, - Br
B:CH;-CH;-CH;-0OH
C* C3H70 — C3Hy (At lower temperature intermolecular dehy dratlon occur)

D: CH; —~CH =CH; (At higher temperature intramolecular dehydration occur)

=43+1=44

=12 x3+8 = 44¢g

JEE ( MAIN & ADV.), MEDICAL + BOARD

CH,
A\ ;
E: CH-OH
/
€H,
Q28.
N
Sol: C4Hy0; ———>H, gas
" 09¢g 224 ml at NTP
= 0.01 moles
Since compound reacts with Na to give Ha, so itaust haye — COOH group or —-OH group
Nownf 10— 10 _
2
Compound has —OH groups
CH;
CH; CHj " E‘_“C —OH
Realiae He O A% HO—C —H
H—htl: —OH OH—C—H C CH3 p
CHj3 w é@?; cH;
. o HO— H
: ; ‘f‘%\ B
Q29 W
Sel: e e
Element % by wt Y%obywt X,
At wt Sk snvallest
(& 76.6 766—6.38 6.38 =
12 106
6.38 6.38
=6.38 —=
H 6.38 106
0 17.02 i g
16 1.06
RANCHI CENTRE : 606, 6th Fl oor, Hariom Tower, Circul ar

Ph. :

0651 -

Road, Ranchi

2562523, 9835508812, 7488587412
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. Empirical formula= C _H,O
Empirical wt. =12 x6+ 6+ 16=72+22 =94
Mol. Wt. =V.d. x2=47 x2 =94 g '

. Molecular formula = empirical formula = 94 g

ags.Fecl
A ——g——l——) characteristic colour.

& CO,+A > B acidification >0 acetylechloride 5D
NaOH : ’
Aspirin (pain ki_l ler)
_ COOH ?I) COOH
. O-C-CH3 OH
D: @ @ Ce HeO
Q30. : ,i
Sol: ; T
Element Y%bywt Yoby wt, X,
: At'wt smallest
C : 69.77 “..69.77 Ssaid 5.814 7
" e 12 1.1625
> S 11'63’:11.63 11.63 i
1 1 - 1.1625
i l o :
0 _ 7 "t8.6\6 ﬁ:l.mzs 1.1625:
; 16 1.1625

.. Empirical formula CH:0
Emp:ﬁ%mfvt- 1253(5 +10+16= 86
. Mol. w;-wsmpmca! wt =86
. Mol . fg%mula empirical formula = C.H,0

b

Fehlmg ssol-"

CnguO > doesn’t reduce
iodoformtest 3 (")
soithas—CH, —C—unit  or CH, — CH(OH) - unit
= U.f. factor = 28 =1 .. So it has ketone group unit
: o CH,-CO~CH, &C,H,~CO-C,H,
So possible structure are = Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412



OFFICE AT
606, 6th FLOOR
HARIOM TOWER

Q31.

Sol: On oxidation X gives acid, so it must have CHO, -OH or Ketone group. In other word

R. K. MALIK" S

oxygen will be present in it

NEWTON CLASSES
JEE ( MAIN & ADV.), MEDICAL + BOARD

Element % by wt Y%bywt X,
ALWT' g i Xsmall.cil
.54 5 3
C 54.5 5454:4.545 4.545 2
12 2y
9.09 9.09
—=9.09 —=4
5 20 1 327
0 36.37 Ede ol
12 223 N
- Empirical formula: GHO . . - - :
Empirical wt =12 x2 + 4 + 16 = 44 g = Mol.wt
. Molecular formula = empirical formula = C,H,0
U. F. Factor = e =1 ;
So it is an aldehyde: CH;—CHO
Q32.
- ' |
Sol: A —haloforn s0 A has CH, —C ~unyg
i reaction
A -M‘i"t’&-) B, w;,% havé f
; CH —CH —unit
~H5 3 ko
B 504 ¥e T rD(Monozomdc)
D iy 3 aldehyde
i & 0 2 ?‘J
E
SoDlsCH CH CH-CH,
| =
O O
Cis CH,~CH =CH-CH,
?H Ais CH,-C-CH,~CH,
Bis CH,-CH-CH,-CH,
Hari om Tower, Circul ar

RANCHI CENTRE :
Ph.

606, 6t h Fl oor,
2562523, 9835508812, 7488587412
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Q33.
Sol: '
Element % by wt %by wt X X!
: ¥k Atwt X smallest
0,
£ 62.06% S e, S
H 10.35% 5 1
. [} X
1035 1035 1035 _ .
= g 1.72
0 27.59% 2759 42 172_,
16 1.72

. Empirical formula = C;H,0
*. Molecular formula = Empirical formula = C,H,0

Reuction gives iodoform

A(C3HeD) =————> B (C:H;0)

N
r
test

Empirical Weight = 12x3+6+16 = 58 = Mol.wt.

OH
UF=1 : So, B has
' 2 CH, ~CH - unit
OH O
| I Ans
SoBisCH,-CH-CH, &AisCH,~-C~CH,
OH
I (Mol .wt = 42)
CH;-CH~-CH,—*™%_,CH, -CH= CH,
C: CH3-CH=CH; Ans
Q34. .
Sol: Reaction implies that compound has oxygen atom present in it now
Element % by wt Yeby wt xi X
At‘Wt . smallest

79.25 -6.604

C 79.25 : e 6.604 T 7
5.56 5.56
—=5.56 — =6

& SR I 0.95

0O 15.19 lw:{).% g9_5=!

it ! 16 0.95

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

.. Empirical formula : C;HzO
Since compound is aromatic, so it will have C4Hs unit.

Now the compound can be CsHsCHO only.
e S —

Ph.: 0651 - 2562523, 9835508812, 7488587412
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X: C(,HsCHO
i/
CHsCHO — 22N o (- 1,CH,0H + CeHsCOONa
undergo Canizzaro'sreaction
(Y) T
CsHsCOOH
#)
Q35.
Sol: X
- Aromatic compound
Element %by wt Y%bywt _ el
At'Wt x smallest
C 58.5 8.3 4875 4875 _
12 0.814
4.1 4.1
=4 B
i o 1 0.814
0} 26 2 =1.625 §6a8 =2
16 0.814
14 _ o814 = E
N 11.4 14 0.814

So the empirical formula is CsHsNO; since the compound is aromatic, so it has C¢Hs unit

Which is present in empirical formula. This implies that Molecular formula will be some as

empirical formula

. X:CH,NO,
¢ s S R T
CsHsNO, —roduction o, - H.NH; (Z)
X)
Q36.
Sol:
Element % by wt Yby wt =X X,
At.wt b, e
C 61.01 61.01 084 5.084 _
12 : 1.696
15.25 15.25
—=1525 —_—=9
H 15.25 1 1.69
N 23.74 2304 - 1.696 e 1
14 1.696
So the empirical formula is C3HgN
RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,

Ph.: 0651 -

2562523, 9835508812, 7488587412
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U R R SRR B
(Y) vd. =29
X is the an amine ™~ w=358
gives
iodoform test
1
|
Soithas CH, ~C —unit
0
(since x has 3 carbon, So Z will also have)
SoZcanbeCH, ~C~CH,
([)_H : NH,
o e |
Y: CH,-CH-CH, X: CH,~CH-CH,

Q37.
Sol: A M——) Primary amine (B)

So A has Nitro group, so it has oxygen atom present in it
% of O =100 — (% C + %H + %N)
=100~ (32 + 6.66 + 18.67) = 42.67

Element _ % by wt Yoby wt x X,
Atwt : X
C 32 2
32 54 266 2
: 12 1.33
6.66 6.66
=2 =6.66 Z==5
H 6,06 1 133
N 18.67 1867 133 133
14 1.33
0 42.67 42.67 =266 2.66 -2
16 1.33

So the empirical formula will be C;HsNO,

Nitro id
B ———————— ethyl alcohol (C;H;OH)

SoBis C;HsNHg
So A is C;HsNO; (which is coming as empirical formula)

CHCI
C,Hs NH, ——E{L—) C;Hs.NC (C)

Reduction
C;Hs -NH - CH,

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,
Ph.: 0651 - 2562523, 9835508812, 7488587412
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Sol: A gives Lucas test in 5-10 minutes, then it will be secondary hydroxide.
A + Nametal —— HgT

6bg

1120 ml at NTP

0.1
2

Also A contain one oxygen atom per molecule, so it has one ~OH group.

So the compound will give only one H-atom, so %H , molecule.

New-;- mole of H, is produced by 1 mole

So 9———1~ 0.1 mole
2
moles = = = Molwt = —=60g
Mol wt Mol.wt :
So the compound can have 3 carbon atom —one oxygen atom & 8 hydrogen atom,
OH
] Ans
SoAis CH,-CH-CH,
Q39.
Sel:
Element % by wt Yobywt _ X,
Atwt X
& 68.32 68.32 =5.69 5.69 3
12 0.71
6.4 6.4
—_—=0.4 —_—
I ot 1 0.71
cl 25.26 2526 _on L
355 ; 0.71
Empirical formula of A = CgHoCl.
Empirical wt. = 12x 8 + 9x 35.5 = 140.5 = Mol.wt
So Molecular formula = empirical formula = CgHCl
A (CsHyCl) —E 5 B (C4H,00) _oxidation. Mild condition . CsHsO (C)
diluteacid
CH,-C=N-NH-CH (D)
|
CH,
Since it +ve iodoferm test
RANCHI CENTRE : 606, 6th Fl oor, Hariom Tower, G rcular

Ph. :

0651 -

Road, Ranchi

2562523, 9835508812, 7488587412
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N
So hydrazine must have Il
CH, - C —unit
CH,~-C=N-NH-C.H,
So D must be
CH,
C:CH.-C=0 B:CH;-CH=0H A:C6HS-|CH=C1
| |
CH, CH, CH,
Q40.

Sol: W (CyHe+ C,HsOH)=10g
Let x g of C;HsOH is present in the mix
Since only ethanol reacts with Na, So

1
C-H,OH + Na——> C.HsONa + EHZ

200 ml At27°C & 760 mm Hg

760 =
——x200x10
760 0.2

2= 70.0821x300  0.0821x300
. moles of C;HsOH = 2xmole of H, = 0.01624
: wt
T (24+6+16)g
Wt=0.747 g

0'?37 x100=7.47% Ans

=8.12x107

=0.01624

5 Y% by wt=

Q41.
Sol: W(C,HsOH + CH;CHO)=0.535g
Let x g of CH:CHO is present in the mixture
2CH;CHO + 2Fehling solution —— 2CH;COOH + Cu,0
Xg (Cu®) 12¢g
2 mole of CH;CHO = Imole of Cu,0

1 ‘ 1 1.2 14°1.2
) = — oduced) = —| ——————|=—| —
moles of CH;CHO 5 (moles of Cu,0 produced) 2(63.Sx2+16) 2(]43)

WtCH,CHO
Mol.wt

~839x10” x~
2

Wt CH;CHO = -;—x8.39x10"]x(24+l4+16) = @g:O.IMSg

- % of CH,CHO = 06 1583455

x100=134.5% Ans

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q42.
Sel:
Element % by wt Yobywt x X,
' Atwt : T
C 49,32 ]
49.32=4“ 4.112
12 1.37
; 9.59 9.59
‘ 227 -9.59 ey
H 9.59 1 137
N | 19.18 1918 137 o
- 14 1137
0 21.91 2191 _, 54 137 _
16 : 1.37
So Empirical formula : C;H,NO
NaOH acidification e, 5 4
A T-;—) NH; + Salt » monobasic Nitrogen free acid (B)
011
So A is an amide C,H.COOH
(8}

Q43.
Sel:

RANCHI

I :
A:CH,-C-Ng, B:CH,;-COOH

M - (@
[Pd CxHyNg] (C104): — [Pd CxHyZz] (CNS),
30.15% C 40.412% C
5.06% H 5.94% H

Let M is the Mol. wt of (1) ;

Mol. wt of (I) = M —2.(35.5 + 64) + (12 + 14 +32) x2=M ~ 199 + 116 = (M- 83) g
Now

106 + 12x +y + 142+ 199 =M — (1)

In (I)

% of C = 30.15%

12x ' 30.15M -
—x1000=30.15 =Dx=—1T"_" (2
M 1200 @

% of H=5.06%
y 5.06M

2 %x100=5. =
Via 50§ =y o (3)
In (2) % of H

CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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y (5.94)(M - 83)
100=5. BHM-83)
M-83 e “)
(3) & (4): = 5.06 M =5.94— 59483
_59ax83
0.88
_506x560
100
L 30.15x560 e
1200

From (I) 106 + 12x 14+ 28 + 13 x Z= 560 — 199
14Z =560 —-199 - 106 - 12x 14 + 28

N T
z 44_4 Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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