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PAPER -1: CODES
avo I NEM VPH NN N B NN BA KN EN
01. D C B D D Cc A B A D
02. A B Cc A A B D C D A
03. B B Cc D B A B C A A
04. B C B A C D C B D D
05. C D D B C A (¢} A B C
06. C A A C B D B D C B
07. D A D C D B A A C B
08. A D A B A C D D B C
09. B,D AB,C D B,D D AB,C AB D AB,C AB
10. B,C B,C AB D B,D B.D B,C B,D AB D
1" AB D B,C AB,C AB D D AB B,C AB,C
12. D B,D AB,C B,C AB,C B,C B,D AB,C D B,C
13. AB,C AB B,D AB B,C AB AB,C B,C B,D B,D
14 A B A A B A A B
15. D C D C D Cc D C D C
16. C A C A C A C A C A
17. B D B D B D B D B D
18. C C C C C Cc C C C C
19. 3 3 0 3 3 0 3 4 3 5
20. 2 2 3 0 3 3 0 3 4 3
21. 0 5 2 3 0 3 3 0 3 4
22. 3 3 5 2 3 0 3 3 0 3
23. 4 4 3 5 2 3 0 3 3 0
24. 3 3 4 3 5 2 3 0 3 3
25. 3 0 3 4 3 5 2 3 0 3
26. 3 3 0 3 4 3 5 2 3 0
27. 0 3 3 0 3 4 3 5 2 3
28. 5 0 3 3 0 3 4 3 5 2
29. A D B C A D A C B C
30. B B D A B B C D A A
31. B C D A B B C D A B
32. C D C B D A D B (¢} A
33. D C (¢} B D A D B C D
34. D A A D C C B A D B
35. C B A D C C B A D C
36. A A B C A D A C B D
37. ACD B A ACD A B B,C A B B,C
38. C,D C,D B,C A ACD | ACD CDh A,CD B,C A
39. B,C A C,D B B,C A A B,C C,D B
40. A ACD B C,D B C,D ACD B A C,D
41. B B,C ACD B,C CD B,C CD ACD | ACD
42. D B D B D B D B D B
43. C A C A C A C A (¢} A
44. D D D D D D D D D D
45. B C B C B C B C B C
46. A D A D A D A D A D
47. 1 9 3 4 1 4 6 2 5 2
48. 3 3 9 3 4 1 4 6 2 5
49. 4 2 3 9 3 4 1 4 6 2
50. 6 5 2 3 9 3 4 1 4 6
51. 2 2 5 2 3 9 3 4 1 4
52. 4 6 2 5 2 3 9 3 4 1
53. 9 4 6 2 5 2 3 9 3 4
54. 5 1 4 6 2 5 2 3 9 3
55. 3 4 1 4 6 2 5 2 3 9
56. 2 3 4 1 4 6 2 5 2 3
57. B A A D B A C D C D
58. C A A C Cc A D Cc B C
59. A D C B A C D A C C
60. D C D C A B C A D B
61. C D D A C C A C D A
62. A C C A D D A B C A
63. D C B C D D C C A D
64. C B C D Cc C B D A C
65. AC AC AB AC AB AC AB,C AB AC AB,C
66. AD AD AB,C AB AC AC AD AC AB,C AB
67. AB,C AB AD AC AB,C AB AB AB,C AD AC
68. AB AC AC AD AC AD AC AC AB AD
69. AC AB.C AC AB,C AD AB,C AC AD AC AC
70. C A C A Cc A C A C A
71. B B B B B B B B B B
72. D C D C D C D Cc D C
73. A B A B A B A B A B
74. B D B D B D B D B D
75. 6 7 8 3 6 4 5 9 4 3
76. 6 6 7 8 3 6 4 5 9 4
77. 4 3 6 7 8 3 6 4 5 9
78. 5 4 3 6 7 8 3 6 4 5
79. 9 9 4 3 6 7 8 3 6 4
80. 3 5 9 4 3 6 7 8 3 6
81. 7 4 5 9 4 3 6 7 8 3
82. 4 6 4 5 9 4 3 6 7 8
83. 8 3 6 4 5 9 4 3 6 7
84. 3 8 3 6 4 5 9 4 3 6
Though every care has been taken to provide the answers correctly
but the Institute shall not be responsible for error, if any.
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Instructions :

1. The question paper consists of 3 parts (Chemistry, Mathematics, and Physics). Each part consists
of four Sections.

2. For each question in Section I, you will be awarded 3 marks if you have darkened only the bubble
corresponding to the correct answer and zero mark if no bubbles are darkened. In all other cases,
minus one (-1) mark will be awarded.

3.  For each question in Section Il, you will be awarded 3 marks if you have darkened only the bubble
corresponding to the correct answer and zero mark if no bubbles are darkened. Partial marks will
be awarded for partially correct answers. No negative marks will be awarded in this Section.

4.  For each question in Section lll, you will be awarded 3 marks if you have darkened only the bubble
corresponding to the correct answer and zero mark if no bubbles are darkened. In all other cases,
minus one (1) mark will be awarded.

5.  For each question in Section IV, you will be awarded 3 marks if you have darkened only the bubble
corresponding to the correct answer and zero mark if no bubbles are darkened. No negative marks

will be awarded for in this Section.
\ Y,
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PART-I : CHEMISTRY

SECTION - |
Single Correct Choice Type

This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of which ONLY
ONE is correct.

1. The bond energy (in kcal mol™) of a C—C single bond is approximately
A 1 (B) 10 (©) 100 (D) 1000
Answer (C)

Hints : Bond energy of C—C is considered to be 100 kcal mol~! approximately.

2. The species which by definition has ZERO standard molar enthalpy of formation at 298 K is

(A) Bry9) (B) Cl,(9) (©) H,00) (D) CH,(@)
Answer (B)

Hints : Cl, is considered as standard state of chlorine and enthalpy of formation in standard state is zero (assumed).

3. Plots showing the variation of the rate constant (k) with temperature (T) are given below. The plot that follows
Arrhenius equation is

4 A

f f

A) k (B) k
—>T= ——>T’
T k\
©) )
T
. P> — T

Answer (A)
E.

Hints: | _ p.e"T

Ink=InA Fa
nk=InA- ==
RT

4. In the reaction @—OCH3 —E > the products are
(A) Br Ooem and H, (B) @—Br and CH,Br
© @— Br and CH,OH (D) @—OH and CH,Br
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Answer (D)
Hints :

@/H
H—Br
Q @7% — OH + CH,Br
Br

5. The correct statement about the following disaccharide is

CH,OH
CH,OH H
H 2 o
H OH
OCH, CH,O CH,OH
OH H
(b)
(A) Ring (a) is pyranose with o-glycosidic link (B) Ring (@) is furanose with a-glycosidic link
(©) Ring (b) is furanose with o-glycosidic link (D) Ring (b) is pyranose with B-glycosidic link
Answer (A)
Hints :

|CHZOH|

5/
H < H CH,OH H

H O
4 1

OH H H OoH
OH O—CH,—CH.,—O CH,OH

3] 2

H OH " -linkage OH H

(@ (b)

Ring (a) is six membered oxygen containing ring.
. Pyranose ring and CH,OH of C—5 and —OR of C—1 are across of one another hence, it is o-glycosidic linkage.

6. The synthesis of 3-octyne is achieved by adding a bromoalkane into a mixture of sodium amide and an alkyne.
The bromoalkane and alkyne respectively are

(A) BrCH,CH,CH,CH,CH, and CH,CH,C =CH (B) BrCH,CH,CH,; and CH,CH,CH,C =CH
(©) BrCH,CH,CH,CH,CH,; and CH,C=CH (O) BrCH,CH,CH,CH, and CH,CH,C=CH
Answer (D)
Hints :

{3_ H</é MH —CH,—CH,—CH,
CH;—CH,—C=C —>CH;—CH,— » CH;—CH,—C=C—CH,—CH,—CH,—CH,

3-octyne

7. The ionization isomer of [Cr(H,0),CI(NO,)ICI is
(A) [Cr(H0),(O,N)ICl, (B) [Cr(H,0),Cl,] (NO,)
(©) [Cr(H,0),CI(ONO)ICI (D) [Cr(H,0),Cl,(NO,)] H,0
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80. The focal length of a thin biconvex lens is 20 cm. When an object is moved from a distance of 25 cm in front of

it to 50 cm, the magnification of its image changes from m,; to m,. The ratio —2 s
Msq

Answer (6)
Hints :

f
m=——
f+u

81. An a-particle and a proton are accelerated from rest by a potential difference of 100 V. After this, their

A
de-Broglie wavelengths are A, and Xp respectively. The ratio k_p’ to the nearest integer, is

a

Answer (3)
Hints :
,_h_ h
mv . /2mqV
. ___h
P V2xmxeV
h Ao
;\'OL = =
J2x(dm)x(2e\V 242
A

a

82. When two identical batteries of internal resistance 1 Q each are connected in series across a resistor R, the rate
of heat produced in R is J,. When the same batteries are connected in parallel across R, the rate is J,. If J, =
2.25 J,, then the value of R in Q is

Answer (4)
Hints :

2¢c 2
Incase 1, J; = R
R+2

2¢ )
In case 2, ‘J2 = (mj R

J, =225,
> R=40Q
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83. Two spherical bodies A (radius 6 cm) and B (radius 18 cm) are at temperatures T, and T,, respectively. The
maximum intensity in the emission spectrum of A is at 500 nm and in that of B is at 1500 nm. Considering them
to be black bodies, what will be the ratio of the rate of total energy radiated by A to that of B?

Answer (9)
Hints :
As per Wein’s displacement law
Ta _2s
TB }\'A

=3
As per Stefan’s law

Pa _ AaTa _ (6

Also, T
Pe  AgTg (18)

x(3)* =9

84. When two progressive waves y, = 4 sin (2x — 6t) and y, = 3'sin (Zx — 6t —gj are superimposed, the amplitude

of the resultant wave is
Answer (5)
Hints :

A=\/42+32+2x4x3xcosg=5
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