AIPMT Sample Paper 2013 @
Chemistry @

Q. 1. With which of the following configuration an atom has the lowest ionization exg@ :

a Is* 25* 2p° @
b. Is* 25* 2pt
c. Is* 25* 2p? %
d. Is* 25% 2p7 38! @
4 2 5 1
Sol. 457 257 2P7 35" represents the excited state of a Neon atom. rgy needed to knock

off an electron from the excited state of neon must be least. C&@w ice is: (4)

The weighted average atomic mass of the naturally occur, ment X is closest to :

199 amu @
200 amu @gﬁ

Q. 2. An element, X has the following isotopic compositi@%o% 19938 005 - 292(:2.0%

201 amu

202 amu @

Sol. The weighted average atomic mass nt (X) = 0.9 (200) + 0.08 (199) + 0.02 (202) =
180 + 15.92 + 404 = 199.96 =200 % hoice is: (2)

o0 oTw

Q. 3. Concentrated aqueous sulph @id is 98% H 2SO 4 by mass and has a density of 1.80 g.
mL™ . Volume of acid required tﬁ% e one litre of 0.1 M H,SOq is,

5.55 mL @@

11.10 mL

16.65 mL %

22.20 mL

Sol. Density :% I

= 1litre has Jaly (mpure)

= liitre hee N (18000 g H,50, (pure)

—1224 moles H 50, =18 M = Now, 18x¥ =0 1x1ar, V] = % x 1000 =3.55 mi

o0 o

. Consider the following sets of quantum numbers:



n | M S
@) 3 0 0 +1 @
(b) 2 2 1 + %% @
(c) 4 3 -2 - Y @
(d) 1 0 -1 - &Q
() 3 2 3 +1/2 @

Which of the following sets of quantum number is not possible @C))Q

aandc @
b,candd @
a,b,candd x
b,dande

Sol. Choice (b), (d) and (e) are incorrect. Remember that va I’ ranges from (0) to (n — 1)
and values of ‘m’ range from (1) to (+l). Correct ChOice:@c))

o0 ow

Q. 5. The number of moles of KMnQy that will be n@ react with one mole of sulphite ion

in acidic solution is: @

C. g @
d. 5 &

2 MnO, +5507 + :Sof- + 204 *

= Number af KMnOQ, that react with one mole S03° will be z
Sol.

Q

Correct choice : %

i st-%Zer reaction A—5 , if k is rate constant and initial concentration of the
i M then the half-life is :




log?
c. XK
log 2 @
<&

4 KAl
23031 2
£ 12 fora first order reaction = 0.633 = “Bw © _ n2 &
Sol. K K K

Q. 7. The reaction of hydrogen and iodine monochloride is given as:

©
Correct choice: (1)
@%Q

Hyp gy + 20CL 5, — 2HC

(e

e Tagm @

This reaction is of first order with respect to H gy and iy foé@@ing mechanisms were
proposed :

Mechanism A :

Hypgy +2ICL = 2HUT a0 @é

Hogy + IC1 gy — HCL gy + HI @wh’f + ICy gy —> HCT gy + Iy s fatst

[E) LB} (B} (B} [E)

Mechanism B :

N
Which of the above mechanism (s) can be (@ nt with the given information about the

reaction @

A only

a.
b. Bonly @
c. land 2 both &
d. Neither 1 nor 2 @
Sol. The rate law is invari termined from the slowest step of the mechanism. Therefore

mechanism (B) is consi@@wnh the data given for order of reaction. Correct choice: (2)

Q. 8. If 60% of a fi er reaction was completed in 60 minutes, 50% of the same reaction
would be comp1> approximately :
40 mi@

a
b.
C.
d

0.60,log 5= 0.69)



2303 1 2303 10 2303 5 2303 2 303 ’
P T P oz 5 —log 2)= 2202 (0.69 — 0.3)=
60 S04 80 24T sy B3 (log 5 —log 2)= == )
2.303% 0.3 % 60
£1f2= R 46.15 # 45 min wtes
3303 % 0.39 @
&

Correct choice: (3) &

Q. 9. The equilibrium constant of the reaction :

Cruls) + 24Ag ™ (ag) = Cu (ag) + 24g(e), E' = 046 1 at 298K is Q

. A0x10% @
10

b, 2.4><10m x@

C. 2.0><10m @

4 40x10

A G% =—-2x96500 % 0.46 = — 88780 %
7G" =2.303 BT log £, or — 88780 = — 2.303 @x 298 log X,
So|. @7 — 88780 = — 570584 log k, or log k, = 1@ &, =4x10%]
Correct choice: (1) @

Q. 10. 0.5 molal aqueous solution of a d (HX) is 20% ionized. If Kf for water is 1.86 K
kg mol sup-1, the lowering in freeziof the solution is

~ 056 K &@

~112K

0.56 K @

112K @

AT, =i Kym=12x @0.5 =112 K Correct choice: (4)

Q. 11.The efficit a fuel cell is given by

o0 o

3

x (.39



Le
d & @
Y ©
v @
Sol. Efficiency of a fuel cell Correct choice: (4)

%
Q. 12. Consider the following reactions: @
+ - . -1
a. Htmﬂ-l_OHm?=Hjoﬂ}=-&H=_X1ijﬂj Q
1 @c E)

Hagy ¥ 5 Ouy = 20, 8 == A4 mol”™ @
b.
o CCugt Hyg =Clg + A0y - 4547 mol ™ @
d.

&
Enthalpy of formation of H,O(l) is

L+ X KT ol @Z

b, T Xy KJ mal @

o F & KT mol™ @

gt & KT mal™ @
Sol. Heat of formation of H,O(l) = -X; l@o‘fi . Correct choice: (2)
Q. 13. Given that bond energies of @32&

H —and O - CT are 420 (ra. spectively and & H fo ACT is — 30ET mol -

Bowd enthalpy of HCI :es@
245 KJ mal™ %

a.

b, 2908 KJ m !
. 380 £5%

4 425

S 2HCT BBy wt+ BBy |- 2BE s o|= 4 Hy
240] - [2_ BE c.r]: 180 ar 670 — 2(BE )y _ o =830 or BE ;o = 425 KT mol™

choice: (4)



Q. 14. The Langmuir adsorption isotherm is deduced using the assumption

a. The adsorbed molecules interact with each other @
b. The adsorption takes place in multilayers @
c. The adsorption sites are equivalent in their ability to adsorb the particles @
d. The heat of adsorption varies with coverage
%
Sol. angmuir adsorption has the following postulates @

a. The isotherm is devised for adsorption equilibrium i.e., when rate of a ion = rate of
desorption

b. Adsorption at all sites is equivalent
c. Adsorption at a site is unaffected by adsorption at neighboring :: ‘

Correct choice: (3) x

Q. 15. The following equilibrium constants are given @

N, +3H, < 2NH_ K,  N2+0, < 2NO i, @E O, <> H,0, K,
The equilibrium constant for the oxidation of NH gen to give NO is

o KKyl @

b, KakS 1K, %

o KukiiE @

g KKK &

@i .

9 ¢

3 3

3H; +50, 4/3}1@ £,
%

N, +0, ezﬂfé% £,
N4

Sol.

INH, — N, +3H,

2

s 2NO + 3H,0 K =K K71,

6. Caulate the pOH of a solution at 25°C that contains



7.000
4.000 @
9.000 g@

- ” . pOH _
Sol. [G' J=1L’l mol {1, P77 =4 correct choice : (3) @

1% lﬂ_m M of hydronium ions, ie H,O0": @
1.000 @
<

o0 o

litre of water, the percentage of acid dissociated at equilibrium is closest

=
Q. 17. Aweak acid, 24 #as @ K, af 100107 Jf 0.100 o) of thig aci%@olved in one

0.100% x
99.0% @

1.00%

99.9% %0
K =5

K =Ca'ora=,|-2= 10_ @

Sol. We know that, ¢ 10 @ C

Q. 18. The fraction of total volume occupied t@a&)ms present in a simple cube is

9
<&
&@
d. 42 % |
RO

Sol. Packing ton for a simple cube Ca

o0 o

orrect choice: (3)

‘:‘q e o I I N

3

o |

Correct choice: (2)

The correct order of the size of the following:

Y odr e B 2T < 5
22+ Kt dr <5 <
Cat + < B < Ar <O = 5%



g Ar<Ca™ <X <CIm < 8%
Sol. Anions have the largest sizes followed by neutral atoms and then cations for a respectl\<§

period. So, the correct order should be ©¢~ + <& <dr <CI” < 5% Correct choice:

Q.20. In which of the following pairs, the two species are iso-structural? &0

Briy and Xel), @
SF, and XeF, Q
SOF and NOJ @J)

BR, and NF @

Sol. Both - BrQ] and Xel), have the central atom in SE* . both zeczes are pyramidal.
&

Q. 21. The order of decreasing reactivity towards an ele C@ lic reagent, for the following:
Benzene

Toluene @
Chlorobenzene @

Phenol would be
d>b>a>c
a>b>c>d @

b>d>a>c

. d>c>b>a
Sol. The correct order is ®a>c Correct choice: (1)

Q. 22. Predict the @ obtained in the following reaction of

CH3CHZ - CH+HC£%B%»C

o0 o

o0 o

coow

H,CH, —C —CH3

i



CH, - CH - CH,CH,] @
| @Q
! &0

b. i
| O
CH,-CH, —CH,-C-H
| S
. i
f S
| x
CH, - CH, - CH - CH,CI

HC Hi @ |

CHOH, - C=CH 2 CH, -CH, C=C —E’—C’H3

Sol. C%Q
Correct choice: (1) @

Q. 23. Which of the compounds wi ?gﬂglg:ular formulaC5H10 yields acetone on ozonolysis?
2 — Methyl — 1 — butene &
2 — Methyl — 2 buta ‘b
3 — Methyl —
Cyclopentane @’
5‘3
H, = , O =0+ CH,CHO
Sol. E L %ﬂ:

iens Ln f H, G‘

o0 o

re is no rotation of plane polarized light by a compound in a specific solvent, thought
I, it may mean that

the compound may be a racemic mixture
. the compound is certainly a chiral



c. the compound is certainly meso

d. there is no compound in the solvent @
Sol. The given compound was thought to be chiral because of a chiral carbon/s. If there is r.
optical activity, it means the compound must certainly be meso. Correct choice: (3)

Q. 25. For the following &0

a. |-

b. Cl-

c. Br- %
the increasing order of nucleophilicity would be: ©@

L B <<l x
o < <Cl @
C.

d

@)

Ci™ <« Br” <7 %0

1™ «CI™ «<Br %
Sol. The order of nucleophilicities of halides ions in‘default solvent) will be
CI™ <8r™ <I” Correct choice: (3) @

Q. 26. OH, - CHCI - CH, - CH,
R configuration?

has a chy tre. Which one of the following represents its



Sol. H @
c; ©

| @ heated

CH, —CH - CHQ —CH, +H =

Q. 27. In the reaction

Which of the following compoun be formed?

Ny
e,

CH, —CH—C@L[+CH3—CH3—E
C;@%

CHy ~CH -~ CH, ~1 +CH,CH,0H

a.
b.



CH,

CH, —CH - CH, +CH,CH,0H
' ©

C.
<&
CH, - CH - CH,OH + CH,CH, &

7 [, — [ CH =CH, -0H
SOl, i T H CH., Tl h\"l' CH e
Correct choice: (1)

&
Q. 28. Which one of the following vitamins is Water-solu%%

Vitamin A @
Vitamin B @

Vitamin E

Vitam in K §

Sol. Vitamin (B) and vitamin (C) are water @@Ie, while Vitamin (A), (D), (E) and (K) are fat
soluble. Correct choice: (2) @

Q. 29. RNA and DNA are chiral m@ , their chirality is due to

D — sugar component &
L — sugar compon @
Chiral bases

Chiral phosphat% nits

e sugars are D -chiral sugars in DNA and RNA. Correct choice: (1)

o0 oTw

o0 o

Q. 30. Which on e following polymers is prepared by condensation polymerization?

a. Styrene
66

~“Nylon-66 is a condensation polymer of hexamethylene diamine and adipic acid. \Correct
e: (2



CO < C0, <o @
CO, <COF «CO &

C0 « 00 <00,

<COF <CO, <CO Q

Q. 31. The correct order of O = O bond lengih among OO0, CD{E, Co, is :®
<&

o 0o T o®

. a_
Sol. The correct order of = O bond length will be U0 < OO0, < OO0,

Correct choice: (1) @

Q. 32. Which one of the following ionic species has the greate@n affinity to form stable

compound? %Q
a. |- %
b. HS-
. M @%
d. E- @

Sol. Strongest base would have the highest @r affinity i.e, NH3 Correct choice: 3)

Q. 33. In which of the following the % energy is higher than the lattice energy?

a SISO, &@

b. BaSO4
c. MgSO,
d. RaSO,

Sol. MgSQy is the most e out of the given alkaline earth metal sulphates. Correct choice:

reduction is n

Q. 34. Which o?%% lowing statements, about the advantage of roasting sulphide ore before

a. Roasting of the sulphide to the oxide is thermodynamically feasible.
and hydrogen are suitable reducing agents for metal sulphides.

B
e

of the sulphide is greater than those for CS; andH,S

is negative for roasting of sulphide ore to oxide

I. Carbon and hydrogen are not suitable for reduction of sulphides directly. Correct choice: (2)



Q. 35. The correct order of increasing thermal stability of
OO0, MeCO,, CaCly and BeC0 is: @
K,C0, < MgCO, <CaC0, <BeCO, @i

B2CO, « MgC'0O, < K,C0, «CaCO, &Q
B0, « MgC'O, <Cal0, < K,C0,

MgCO; < BeCO, < <CaCly <K,CO, Q®

o 0o T ®

Sol. The correct order is BeC0; < MgU0; <Call; <X,C0,

Correct choice: (3) @

Q. 36. Sulphides ores of metals are usually concentrated by Fr tation process. Which one
of the following sulphides oresoffers an exception and is co%ntr d by chemical leaching?

Sphalerite %
Argentite (: ZD
Galena @
Copper pyrite

Sol. Argentite ore is leached with NaCN durim@action of silver in the Mc Arthur Forrest
Cyanide process. Correct choice: (2) %

o0 o

Q. 37. Which one of the following a%@resent in the chain structure of silicates?

. SOF %
" ot N
" fsio), ‘0
d. (‘SEEG.‘?_)M

9
Sol. Chain siIicate@e general formula (5'36'3 )x Correct choice: (4)

Q

Q. 38. Which ‘a"- following orders correctly represents the increasing acid strengths of the
given acids?

&
03 < HOUIO, « HOCID « HOC!

10, < HOCIO < HOCIO, < HOCIO,
OCIo, < HOTI < HOCIO, < HOCIO,
HOTIO, « HOCIO, < HOTIO < HOCI



Sol. The correct order is HOCIO, <« HOCIO « HOCIO, < HOCIO,
Correct choice: (2) @
Q. 39. Which of the following oxidation states are the most characteristic for lead and tin @
respectively? @

&
+2,+2 &
O
+2,+4
+4,+4

Sol. Among common characteristic states for Pb and Sn, we find +2 and pectively. Correct

choice: (3)

o0 ow

Q. 40. Identify the incorrect statement among the following: @X

Shielding power of 4f electrons is quite weak
There is a decrease in the radii of the atoms or ion
Lanthanoid contraction is the accumulation of su
As a result of lanthanoid contraction, the prope
have no similarities with the 5d series of elerften

&

proceeds from La to Lu

e shrinkages

4d series of the transition elements

o0 o

Sol. The atomic radii of 4d and 5d elements do @group become quite similar due to
lanthanidecontraction. Correct choice: (4)

Q. 41. Which one of the following ions i@%st stable in aqueous solution?

Mn™ &
T @
V3+

‘o

(Atomic number. Ti = ("/‘)

Sol. Cr™is thgm@e ion in aqueous medium. Correct choice: (2)

Q. 42.Thed configurations of Cr . Which one of the

following aqua plexes will exhibit the minimum paramagnetic behaviour?
&

EDIS )]3*'

o0 o




{ Atoric number Cr + 24, Mn = 25, Fe = 26, M = 28) @
. . +2

Sol, AsH,0ia a weak field ligand, (22 {2£,0.)] will have two unpaired electrons and wi@

show least paramagnetic character. Correct choice: (4) @

Q. 43. Which of the following will give a pair of enantiomorphs? &0

o o o QD
SN
E.—-‘_‘ﬂ
X F
'.:.'.;—}
S
3}
8

Sol . The complex ion [Co en), CL] can show optical isometi XS cis-isomer, and will
form a pair of enantiomorphs. Its trans-form will be optically in (meso). Correct choice: (4)

Q. 44. If NaCl is doped with %@D@

&
107 mol Y SrC1,, the concentration of cation vacancs he (N = 6.02x10% mol '1)
6.02x 10" ol ™

. Q)
b, 6.02x 10% i @

o 602x 10% 307!

d @5

602 % 10 i

Sol. Number of moles of cationic v

107

== 107% wmcie @
1
= Number of cationic @ =107 %602 % 10% = 6.02 x 107 Correct choice: (4)

Q. 45. Which of the %g presents the correct order of the acidity in the given compounds?

PoH, & CICH ,COOH » BrOH ,CO0OH » CH,COOH
CH;@E % BrCH,CO0H » CICH,CO0H » FOH,CO0H
PQU,GOOH > CH,COOH > BrCH ,COOH > CICH,COOH
LCOOH = CICH,CO0H » FCH,COOH » CH,CO0H

o0 T

JOOOH = CICH COOH = BrCH  COOH = CH,CO0H Correct choice: (1)

~26. The product formed in Aldol condensation is



o0 ow

an alpha, beta unsaturated ester
a beta-hydroxy acid
a beta-hydroxy aldehyde or a beta-hydroxy ketone
an alpha-hydroxy aldehyde or ketone @

Sol. Aldol condensation leads to formation of & — #vdroxy aldelyde or a ff - kyd’“%‘gg)’g

S
Correct choice: (3) @

Q. 47. Reduction of aldehydes and ketones into hydrocarbons using zinc am nd conc.HCI
is called

Wolf-Kishner Reduction @@

Clemmensen Reduction

Cope Reduction x
Dow Reduction @

&
Sol. This is Clemmensen’s reduction. Correct choice: (2) %

o0 o

Q. 48. Consider the following compounds @

O H OO0 @

. o O
0,N —@— COCl @

b- S
H,C @LZ{_K.‘I @

- Y

' COodl
, OHC @ @

The correct decreasing ordi r reactivity towards hydrolysis is
a. (b)>()>(@)> b

b. (b) > (d) > (c)
c. (@>(b)>

d. (d)> (byx >Y(C)

Sol. The atta e nucleophile onto the carbonyl carbon is the rate-determining step. So,
order mustke (d) > (a) > (c) Correct choice: (1)




b, CeHsCHyCHO
o CoH;CHO
g CH:CH,CH,CHO @
Sol. Benzaldehyde has no ® ™ hydrogen atom, so it can undergo Cannizaro reaction, %ogm‘:@

choice: (3) <

Q. 50. Which one of the following on reduction with lithium aluminium hydri a
secondary amine?

Methyl Cyanide %
Nitroethane
Methylisocyanide @
Acetamide x

o0 o

Sol. Methyl isocyanide on reduction with LiAIH 4 will give dimetRytamine. Correct choice: (3)

C(D@%Q



