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prospectus and the official Course Code 3 question booklet. It is not an official APREIS paper.

English

last year's.
(A) The quality of these mangoes
(C) as good as

(A) The furniture
(C) are very old

abroad.
(A) One of my friends
(C) a scholarship

Find the part of the sentence that has an error: The quality of these mangoes / are not / as good as /

(B) are not
(D) No error

Find the part of the sentence that has an error: The furniture / in this room / are very old.

(B) in this room
(D) No error

Find the part of the sentence that has an error: One of my friends / has won / a scholarship / to study

(B) has won
(D) No error
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10.

1.

12.

13.

14.

15.

16.

17.

Choose the word nearest in meaning to LETHARGIC.

(A) cheerful (B) angry

(C) sluggish (D) energetic
Choose the word nearest in meaning to FRAGILE.

(A) heavy and solid (B) easily broken
(C) brightly coloured (D) flexible
Choose the word nearest in meaning to PROSPER.

(A) wander (B) flourish
(C) decline (D) hesitate
Choose the word opposite in meaning to TRANQUIIL.

(A) serene (B) calm

(C) agitated (D) peaceful
Choose the word opposite in meaning to SHALLOW.

(A) deep (B) flat

(C) narrow (D) thin
Choose the word opposite in meaning to DILUTE.

(A) weak (B) thin

(C) concentrated (D) watery

One word for 'a person who does not eat meat, fish or eggs' is:
(A) vegetarian (B) non-vegetarian
(C) carnivore (D) herbivore

One word for 'a place where government records and historical documents are kept' is:

(A) museum (B) gallery

(C) archives (D) library

One word for 'that which cannot be read because the writing is unclear' is:
(A) invisible (B) illegible

(C) ineligible (D) illiterate

Fill in the blank: The Godavari flows the Bay of Bengal.

(A)in (B) at

(C) into (D) on

Fill in the blank: The old man is blind one eye.

(A) from (B) in

(C) with (D) of

Fill in the blank: | my homework before my friend came.

(A) finish (B) had finished
(C) will finish (D) have finished
Fill in the blank: Ravi to school every day.

(A) walk (B) is walk

(C) walks (D) walking

Fill in the blank: This is best book | have ever read.

(A) a (B) the

(C) an (D) no article
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18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

Choose the correct passive form of: 'The farmers grow paddy in the delta.'
(A) Paddy is being grown by the farmers in the delta.

(B) Paddy has grown in the delta by the farmers.

(C) Paddy was grown in the delta by the farmers.

(D) Paddy is grown in the delta by the farmers.

Choose the correct passive form of: 'They are painting the school building.'
(A) The school building was being painted by them.

(B) The school building is painted by them.

(C) The school building has been painted by them.

(D) The school building is being painted by them.

Choose the correct indirect speech: Father said to me, 'Do not waste your time.'
(A) Father said to me that do not waste my time.

(B) Father advised me do not waste your time.

(C) Father advised me not to waste my time.

(D) Father advised me to not wasting my time.

The idiom 'to turn a deaf ear' means:
(A) to speak in a loud voice

(B) to listen very carefully

(C) to become hard of hearing

(D) to refuse to listen to a request

The idiom 'to throw in the towel' means:
(A) to start a new job (B) to lose one's temper
(C) to admit defeat and give up (D) to clean up after a meal

The idiom 'to call a spade a spade' means:
(A) to praise someone falsely (B) to work hard in a garden
(C) to give something a new name (D) to speak plainly and directly

'Pride and Prejudice' was written by:

(A) Charlotte Bronte (B) George Eliot

(C) Jane Austen (D) Charles Dickens

‘Malgudi Days', a collection of short stories set in a fictional South Indian town, was written by:
(A) Raja Rao (B) Mulk Raj Anand

(C) Ruskin Bond (D) R.K. Narayan

'‘Ode to a Nightingale' was written by:

(A) P.B. Shelley (B) John Keats

(C) William Wordsworth (D) Lord Byron

Choose the grammatically correct sentence.
(A) Neither of the two answers are correct.
(B) Neither of the two answer is correct.

(C) Neither of the two answers were correct.
(D) Neither of the two answers is correct.
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28.

29.

30.

Choose the grammatically correct sentence.
(A) I am knowing him for ten years.

(B) I have known him since ten years.

(C) I know him for ten years.

(D) I have known him for ten years.

Choose the correct question tag: You have finished the work, __ ?
(A) didn't you (B) have you

(C) don't you (D) haven't you
Choose the correctly spelt word.

(A) Maintainance (B) Maintenence
(C) Mantainance (D) Maintenance

Part Il

Physics / 23°3% 3°Q0

31.

32.

33.

34.

35.

36.

The dimensional formula of surface tension is:

q‘ée)ééééé @D% Qe Qrgdo:

(A) [ML2T™] (B) [MT]
©) [MLT7] (D) [MLT]

A stone is thrown horizontally at 15 m/s from the top of a tower 45 m high. It hits the ground at a
horizontal distance from the foot of the tower of (g = 10 m/s?):

45 M QB 23556 P D06 2,8 T°OND 15 M/s S50 §B2s DXTPOBBOTT AT, 9& €356 050 0
N0 8823 HXP0BS HPE0ES’ 2P TS0 (g = 10 M/s?)?

(A)90 m (B) 45 m
(C)15m (D) 30 m

For a projectile, the maximum height equals the horizontal range when the angle of projection 6
satisfies:

HZDE0 03 D T°0 §Hzs DIPOBY RS DEPSE H3D Tea0 B B PO AAHO:
(A)tan 6 =2 (B)tan 6 =1
(Ctanb=1/4 (D)tan6 =4

A body is dropped from rest. The distance it falls during the 3rd second is (g = 10 m/s?):
Qo {g@ D0 208 BN 2PEDCTW. 39 5’ 98 HT B0 (g = 10 m/s?):

(A) 25 m (B)45 m

(C)15m (D)30m

A boat heads straight across a river at 4 km/h relative to the water, and the river flows at 3 km/h. The
speed of the boat relative to the bank is:

28 685 93 HB0TP 4 km/h S50 IS 9o I SHS0B; $& 3 km/h St HBPY0E. 2,6
HBOMP HES Jtso:

(A) 5 km/h (B) 7 km/h

(C) 1 km/h (D) 12 km/h

A lift is accelerating upwards at 2 m/s2. The apparent weight of a 50 kg man standing initis (g = 10
m/s?):

28 O 2 m/s? B0 D8 EenS08. TS’ Qb 50 kg S5§ ¢5y¥5 20°60 (g = 10 m/s?):

(A) 100 N (B) 600 N

(C)500 N (D) 400 N
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37. A 10 kg block on a horizontal floor (coefficient of kinetic friction 0.2) is pulled by a horizontal force of 30
N. Its acceleration is (g = 10 m/s?):
882 DXP0BS IO ) 10 kg BB (HOF 0des Heag0 0.2) 30N 823 DXTOBE 2000 e,
°Q &(8€30 (g = 10 m/s?):
(A) 2 m/s? (B) 3 m/s2
(C) 0.5 m/s? (D) 1 m/s2

38. The maximum safe speed of a car on a flat circular road of radius 25 m, if the coefficient of friction is
0.4, is (g =10 m/s?):
25m ws@go 110 QDB HyT°s°Y 86%)033 &Dgsa €250 0.4 ©9QB 5o 66%} 088 350 (g = 10 m/s?):
(A) 10 m/s (B) 20 m/s
(C)5m/s (D) 100 m/s

39. Aforce F = (3i + 4j) N moves a body through a displacement s = (2i + j) m. The work done is:
F = (3i + 4j) N 2200 2,8 30 s = (2i +)) m Q%ago?éo BOBODOR. BAJ HD:
(A)14J B)10J
©5J D)y7J

40. A force of 2 N stretches a spring by 4 cm. The elastic potential energy stored in the spring is:
2 N 2000 2,8 )90tDD 4 cm HEJ0. ;‘in)\ﬁo(beS“s QO 653 QBDE 23 3E;
® ® >
(A) 0.02 J (B)0.04 J
(C)0.08 J D)y4J

41. In a one-dimensional elastic collision between two equal masses, one of which is at rest, after the
collision the two bodies:
B0¢k) DTS BSFOHDO S0 (20583 AF)OTP &0 2388 DZBAD QIFHE 9DLB0 BH°H Fock)
ENISVEVIONK
(A) move together with half the speed
50 S50 EDD Ecreneeon
(B) move with equal speeds in opposite directions
DS Jrod $5dT8 B’ Seenmran
(C) both come to rest
B0cer QF)© JBE draw
(D) exchange their velocities
B SO HED)B0 SPE)E0ETOD

42. For a solid sphere rolling without slipping, the ratio of its rotational kinetic energy to its translational
kinetic energy is:
28506 EBHAD) 0o BYo BwE) Fves Kdas 388, 0B es Bz 358 o AHE:
A)2:7 B)5:2
C2:5 D)1:1

43. A force of 20 N is applied at right angles to a spanner at a distance of 0.5 m from the nut. The torque is:
3¢5 2006 0.5 M &rBoeS” A)56% ©02001 20 N Q) HTPB0wWD. 65°6);
(A) 0.025 N m (B)20Nm
(C)10Nm (D) 40 N m

44. If the Earth shrank to half its present radius with its mass unchanged, the acceleration due to gravity on
its surface would become:
D BO[0°8 JPEDOTE T° &FRPY0 HXP QIS DIPAS BB T GDHOBO0R DHEHES[ B(BE0:
(A) 9/4 (B) 2g
(€) 49 (D) g/2
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45, For a satellite orbiting close to the Earth's surface, the ratio of the escape velocity to its orbital velocity

is:

2 eHBBPAS SHBT HBPWYPA) BDHLTFOE HEPAHS S, E3°5 S8 o AYS:
(A) 2 (B) 1

(©) y2 (D) 1142

46. Poisson's ratio of a material is the ratio of:
28 HTPO Pz AYS BOE B8 o AYH?
(A) volume stress to volume strain
0IHBTEd HB2PRS, HIHOXTEd DZYBE
(B) lateral strain to longitudinal strain
(C) shearing stress to shearing strain
DEPDED YBPAE, HTFDE DFYBE
(D) longitudinal stress to longitudinal strain
O DBYS HBePASE, DBYS DZYDS

47. The hydraulic lift works on the principle of:
Fygedoly e%é%) Q) B0 NDABWYPOH?

(A) Hooke's law (B) Pascal's law
IVE QOHO @w“o&ef QAHNDO

(C) Archimedes' principle (D) Bernoulli's theorem
98) DGR K°gBo B8RO Sioleble

48. Water flows steadily through a horizontal pipe of varying cross-section. At the narrow part of the pipe:
SrEH) esc‘(%)'ésé i g2 D8r0BY FEo weioe OB z‘é))éom HAISPRIF0E. HGo 1D g0 HG:
(A) the speed and pressure are both higher
350, 650 Bocar NEYD
(B) the speed is lower and the pressure is higher
S50 BEY, DEI0 AEND
(C) the speed is higher and the pressure is lower
S50 Y, DEEH0 BEND
(D) the speed and pressure are both lower
350, D600 Bochr B

49. Water has its maximum density at:
O3 APogie (ONOT™ &0t G

(A) -4 °C (B) 100 °C
(©)0°C (D) 4 °C
50. The heat needed to raise the temperature of 2 kg of water by 5 °C is (specific heat of water = 4200 J/kg
K):
2 kg &¢3 agﬁg@m 5 °C 20HTPR8 IOV €30 (e3 D3P0 = 4200 J/kg K):
(A) 42 kJ (B) 21 kdJ
(C) 8.4 kJ (D) 84 kJ
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51. In an adiabatic process:
RBLE (odaprareds) HaHe”
(A) the pressure stays constant
S0 QT 06008
(B) the volume stays constant
DIDBRI°E0 c‘:’géom €008
(C) the temperature stays constant
€550 ?gcﬁonﬁ €000
(D) no heat enters or leaves the system
BEOVES' K0 D60 P WADEI B0 TP B8

52. The internal energy of 2 mol of a monatomic ideal gas at 300 K is (R = 8.3 J mol* K™):
300 K &5¢3 2 IS NEIFXATeDE e9¢58) SP0S0Y 0BPS %S (R = 8.3 J mol" K'):
(A) 12450 J (B) 4980 J
(C) 7470 J (D) 2490 J

53. A particle executes simple harmonic motion of amplitude A. At a displacement of A/2 from the mean
position, its speed is what fraction of its maximum speed?
2,8 €00 A 0D HBDBS HIY SPTPE)E SN0 SR, 0S5 0 Doc A/2 923030 3569 TP
Stso 1585 S50 Dosh g3ti0?
(A) 372 (B) 3/4
(C)1/2 (D) 142
54, A mass of 1 kg attached to a spring of spring constant 100 N/m oscillates. Its time period is:
100 N/m 906 0°0%0 tie) R)I0HZ EGS 1 kg B850°3 Lorred SJ608. PO B8HYS o0
A)T/5s (B)10mt s
C)2ns (D)m/10s

55. Sound travels fastest in:
331 9850 SrforP HALPE30T ASZO:

(A) steel (B) air
&), ™S

(C) hydrogen gas (D) water
3r&asS A S

56. The fundamental frequency of a pipe of length 0.5 m closed at one end is (speed of sound = 340 m/s):
28 DAY AP &) 0.5 m 8I°Ced) KO ﬁ’ee)oo FPHE 8RS0 (ol 350 = 340 m/s):
(A) 85 Hz (B) 170 Hz
(C) 340 Hz (D) 680 Hz

57. An object is placed 30 cm in front of a concave mirror of focal length 15 cm. The image formed is:
15 cm JPgIFOBLO (i) ErseY ¢58)ea0 0 30 cm S78065" SR &0 )G HAD0200:
(A) virtual, erect and diminished
Ty, AErD, DY
(B) real, inverted and diminished
Q83, B30cveD, DA
(C) real, inverted and of the same size
23, B0V, I HDBXIIEID
(D) virtual, erect and magnified
T, QeXW, &)c‘éﬁc‘b
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58. When white light passes through a glass prism, the colour that is deviated the most is:
BV 5°0e P28 HGIo (hote @oﬁmﬁo&é&z@c‘& IO DIONO B30d Boid:

(A) green (B) violet
@é)&)zé) GoB0°

(C) red (D) yellow
IN[o32)) DY

59. An astronomical telescope has an objective of focal length 100 cm and an eyepiece of focal length 5
cm. Its magnifying power in normal adjustment is:
28 PBY (5880’ HXP $6E0 T°235050 100 cm, S 5850 T°EI[0BE0 5 cm. AGedes Hherenes
°Q 358 ey 50:
@ @
(A) 20 (B) 95
(C) 500 (D) 105

60. Charges of +3 pC and -3 pC are placed 2 cm apart. The electric dipole moment of this pair is:
+3 PC 08051 -3 PC 33T 2 cm SIS0 €0weth. &3 2508 &’)CSJ?SQE &5@65 ARNVIIoK
(A)3x108Cm (B) zero
(C)1.5x10*Cm (D)6 x108Cm

61. The electric potential at a distance of 0.3 m from a point charge of 1 uC is (1/41g, = 9 x 10° N m2 C2):
1 UC DO 9350 06 0.3 M BrE0E’° DS RPRQADES (1/41igg = 9 x 109 N m? C):
(A) 2.7 x 10*V (B)9 x 103V
(C)3x10%V (D)3 x 10*V

62. The energy stored in a 10 yF capacitor charged to 100 V is:
100 V $8% e53380% 10 PF 3000665 Qe €sed) 38;
A)5J (B)0.05J
(G054 (D)0.1J
63. Acell of emf 1.5V sends a current of 0.5 A through an external resistance of 2.5 Q. The internal

resistance of the cell is:
1.5V Q55T 2300 150 50620 2.5 Q 28R B0 190z 0.5 A IS HONBOR. §»EO

908850
(A) 0.5 0 ®)10
(C)0.25Q D)3 Q

64. The heat produced in a 10 Q resistor carrying a steady current of 2 A for one minute is:
10 Q @B 2 A Q8 DS 208 QK0 W HHAPODIEY)Ch )8 Al SHO:
(A) 2400 J (B)120J
(C) 1200 J (D) 40 J
65. A carbon resistor has colour bands brown, black and red (in that order). Its resistance (ignoring
tolerance) is:
28 S ©BoR sothd Heen SHIM FenD, SensD), DD, T°0 B0 (Er03S) HOS):
(A)10Q (B) 102 Q
(C)1kQ (D) 100 Q

66. A coil of 100 turns, each of area 0.01 m?, carries a current of 2 A. Its magnetic dipole moment is:
255¢3 0.01 m2 S0 K 100 HEw €d) SIS’ 2 A DS HIIPYOR. T ADN0B (eI

ARNVIIoK
(A)2 Am? (B) 20 A m2
(C) 200 A m2 (D) 0.02 A m2
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67. A bar magnet is cut into two equal halves perpendicular to its length. The pole strength of each half:
28 éowoﬁ.)a)"&ow@ TP PN ©0200M° 0L DXTY eremrente Sz, B g0 @é&)eﬁogo:

(A) becomes double (B) becomes zero
6%30&’3) 0958008 E50 9HE0E

(C) remains the same (D) becomes half
ENSlelab) QD0 €930

68. The magnetic flux through each turn of a 100-turn coil falls uniformly from 0.05 Wb to zero in 0.1 s. The
emf induced in the coil is:
100 0éw e SrfHQS’ HA H&D HOG WADR0H D@50 0.1 s & 0.05 Wb 0¢ omw08
DEBS™ BH0EH. Sfedeye HBS emt:
A5V (B) 50 V
(©o0.5V (D) 500 V

69. The concept of displacement current was introduced by:
DV &)663595 20°D 5.;3%&)%@«6&5*)6):

(A) James Clerk Maxwell (B) Andre-Marie Ampere
B) ) s°8)3eS 29033-X7°8 €90AH6
(C) Michael Faraday (D) Heinrich Hertz
@ée? Evilefe) 3PS @Qu

70. The output of an OR gate is fed into a NOT gate. The combination works as a:
OR 8¢5 @gsir) NOT 6e5% Q330 Q). & $0as o fe5er HABLoH?

(A) NOR gate (B) XOR gate
NOR 3¢5 XOR ¢S
(C) AND gate (D) NAND gate
AND 3¢S NAND 3¢5
Part Il
Mathematics / e3¢0

71. Iff(x) =2xand g(x) = x + 1, then (g - f)(x) — (f - g)(X) =
f(X) = 2x, g(x) = x + 1 B (g - H(X) - (f - G(X) =
(A) 2x (B) -1
©) 1 (D)0
72. The range of the function f(x) = x2 + 2, x € R, is:
HDADO f(x) = X2 + 2, x € R T, °5:
AR (B) [0, =)
(©) [2, o) (D) (2, o)
73. The number of functions from a set with 3 elements to a set with 2 elements is:
3 SureseeD e DA D0 2 SPOSED e DSBS e Habatre Hoss:
(A)5 B)9
C)8 D)6

74. If A'is the matrix with rows (1, 2) and (3, 4), then A + AT has rows:
A S ¢ HDJe (1, 2) sodafw (3, 4) a3 A + AT 9o Hhdew:

(A) (1, 3) and (2, 4) (B) (2, 4) and (6, 8)

(1, 3) Sndaw (2, 4) (2, 4) »ndafw (6, 8)
(C) (2, 6)and (4, 8) (D) (2, 5) and (5, 8)

(2, 6) Sndasw (4, 8) (2, 5) »vdafw (5, 8)
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75. If Alis the diagonal matrix with diagonal entries 2 and 3, then A is the diagonal matrix with diagonal

entries:
A 38 H5Y sarese 2, 3 ffe H5Y Srds wand AT H5Y duresee:
(A) -2 and -3 (B) 1/3 and 1/2

-2 odain -3 1/3 sodai» 1/2
(C)3and 2 (D) 1/2 and 1/3

3 svdaoiw 2 1/2 o8as» 1/3

76. If every element of a 3 x 3 matrix A is multiplied by 2, the determinant of the new matrix is:
3 x 3 Jrd% A ' HB dures) 2 & Hed]) S rdE AT 850:
(A) 2 det A (B) 8 det A
(C)4 det A (D) 6 det A

77. The unit vector in the direction of 3i + 4k is:
3i + 4k B3’ 0¥ HAS:
(A) (3i + 4k)/5 (B) (3i + 4k)/7
(C) (Bi + 4k)/25 (D) 3i + 4k
78. If|a] =3, |b| =4 and a - b = 6, the angle between a and b is:
la| = 3, |b| = 4 SBa a - b = 6 o a, b © ek Teao:
(A) 45° (B) 60°
(C) 90° (D) 30°
79. The value of the scalar triple product [i j K] is:
9QE NY 20 [i j K] Qensd:

(A3 B) -1
©)1 (D)0

80. tan15°=
A) 2 + 3 (B) 1/y3
C2-y3 (D)3 -1

81. |Ifsin 8 =23/5 and 6 lies in the second quadrant, then tan 6 =
sin 8 = 3/5 805D B Bochsd A0S €08y tan B =
(A) 3/4 (B) -4/3
(C) 4/3 (D) -3/4

82. The period of the function f(x) = |sin x| is:
HDADO f(x) = [sin x| TBwE) e99FS0:
(A) 41t B)
(C) /2 (D) 21
83. Inatriangle ABC,a=2,b=3and C =60°. Thenc =
DeHzs0 ABC S°a=2,b =3, C =60° wand c =

(A) V7 B) J13
©7 (D) J19

84. The principal value of cos™(-1/2) is:
cos™(-1/2) @).)é& NGP DeN:
(A) -1/3 (B) /3
(C) 51/6 (D) 2rv/3
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85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

For every real x, cosh2x — sinh2x =
DB PP x L cosh?x — sinh2x =
(A) 1

(C) cosh 2x

B)0
(D) -1

The equation of the line with x-intercept 3 and y-intercept —4 is:
X-€90858D00 3, y-€905BD0%0 —4 5©) B DHESE0:

(A)3x +4y =12
(C)4x + 3y =12

(B)4x -3y =12
(D)3x —4y =12

The lines 2x + 3y = 5 and 6x + ky = 1 are parallel if k =
S@en 2x + 3y = 5 08w 6x + ky = 1 Dadrossorr &od k =

(A) 4
)3

B)9
(D) -9

The foot of the perpendicular from the origin to the line x + y = 2 is:
SrODN0R) 0& B X + Y = 2 © 81D ©02rS0:

A) 2, 2)
(€) (0,2

(B) (2,0
D) (1,1)

The pair of lines ax2 + 2hxy + by? = 0 is perpendicular if:
3g a0})o ax® + 2hxy + by? = 0 ©02)0TP €50¢6ErOE QAHaDO:

A h=0
(C)h2 = ab

B)a=b
D)a+b=0

The centroid of the triangle with vertices (1, 2, 3), (3, 0, 1) and (-1, 1, 2) is:
(1,2,3), 3,0, 1), (-1, 1, 2) &ged o Sahes 3ogrgso (Hehess S0%0):

A)(1,2,1)
©(1,1,2

B @ 1,1
(D) (3, 3, 6)

The intercepts made by the plane 2x + 3y + 6z = 6 on the x-, y- and z-axes are:
B0 2X + 3y + 62 = 6, X-, Y-, Z-9FO B V0HBPOTPEV:

A)1/3,1/2,1
©)2,3,6

lim (X — o0) (B2 + 2)/(5x% — X) =
(A) 3/5

(C)5/3

lim (x — 0) (e - 1)/x =

(A) 2

©)o

(B)6,6,6
(D)3, 2,1

B0
(D) e

(B) 1
(D) 1/2

The function f(x) = (x2 — 9)/(x — 3) for x # 3, f(3) = k, is continuous at x = 3 if k =
x %3 % f(x) = (x2 — 9)/(x — 3), f(3) = k T° QB[RO HHAHO X = 3 ¢ D)0 5°008) k =

A) 9
)3
If y = log(sec x + tan x), then dy/dx =
y = log(sec x + tan x) eand dy/dx =

(A) sec x tan x
(C) sec2x

B) 6
D)o

(B) tan x
(D) sec x
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96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

The slope of the normal to the curve y = x2 at the point (2, 4) is:
$HZ0 y = x2 K DY (2, 4) H5¢ D 02> B arew:

(A) -1/4 (B) 4
(C)1/4 (D) -4

The radius of a circle increases at 2 cm/s. The rate of increase of its area when the radius is 5 cm is:
208 9% TG0 2 cm/s Bew e HWHSOE. THR°F0 5 cm &3Y)ctd T FF50 HOT Few:

(A) 4t cm?/s (B) 251 cm?/s
(C) 10Tt cm?/s (D) 20Tt cm?/s

Using differentials, the approximate value of \/25.1 is:
298P N0IPR0D /25.1 Q) €50 DV

(A) 5.05 (B) 5.1
(C) 5.01 (D) 5.001
fz=2-3i,thenz-zZ=

z=2-3®wondz-2
(A)5 (B) 13
(C) -13 (D) -5

The argument (amplitude) of the complex number 1 + i/3 is:
0088 H0g)5 1 + i3 TE) AP0

(A) /4 (B) /3
(C) 2n/3 (D) /6

One root of x2 — kx + 8 = 0 is 2. The other root is:
x2 — kx + 8 = 0 Qdw3) 2,8 wre0 2. HTE Sreo:
(A) 2 (B) 6
(C) -4 (D) 4

If a, B and y are the roots of x3 — 6x2+ 11x-6=0,thena+B +y=
a, B,y 0 x3 - 6x2+ 11x — 6 = 0 Soeeren wonB a+ B +y =
(A) 1 (B) 6
©) 11 (D) -6

In how many ways can 5 persons be seated around a round table?
5 00 JFHORD 28 HOGA 2 VP &c‘\’)o) APV @%5%)&%?
(A) 24 (B) 120

(C) 60 (D) 12

The number of diagonals of a hexagon is:

qu:é%)a? §g>e) X)ogos:

(A) 6 B)12

©)9 (D) 15

A card is drawn at random from a well-shuffled pack of 52 cards. The probability that it is a king or a
heart is:

237 SO 52 DA ¥ &0c QPSR E0T 208 S0H0 Bzth. & T°2 (king) Sae 5§ eodly
ENCIALNICR

(A) 17/52 (B)1/4

(C) 4/13 (D) 1/13
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106.

107.

108.

109.

110.

For a binomial distribution with n = 20 and p = 0.3, the variance is:
n=20,p=0.30 &OS&)CS N2PBO0 &Dégj DY yB:

(A)6 (B) 14

(€) 241 (D) 4.2

The length of the tangent from the point (5, 1) to the circle x2 + y2 =1 is:
Do) (5, 1) 006 $80 x2 + y2 = 1 % A2 X)8)Be Dcbsd):

(A)5 (B) 26

C)4 (D) y26

The eccentricity of a rectangular hyperbola is:

©0258 WANTHOADO €&B)0&S:

(A) 2 (B) J2

(C) 142 (D) 1

Jdx/(xlog x) =

(A) (log x)22 + C (B) log |log x| + C
(C)1/logx +C (D)logx +C

The value of [ sin2x dx from x = 0 to x = /2 is:

X =0 Q0 X = /2 HBX [ sin3x dx Qend:

(A) T (B) /4
(C)m/2 (D)1/2

Part IV

Chemistry / 8008 a"‘go

111.

112.

113.

114.

115.

The mass of 0.25 mol of calcium carbonate (CaCQO;) is:

0.25 3 s*dabo 58)3¢5 (CaCOs) Gaygoea:

A)259g (B)10g
(C)50¢g (D)100g

The equivalent weight of sulphuric acid (H,SO,, molar mass 98) in a complete neutralisation is:
DOKPY BeINEBE0S’ Hee) B8 9500 (H,S0,, Srers ¢050°8 98) ersos °80:

(A) 98 ‘ | (B) 24.5

(C) 32.7 (D) 49

The mass of oxygen needed to burn 16 g of methane completely (CH, + 20, — CO,; + 2H,0) is:
16 g HBS QPO 0060568 (CH, + 20, — CO, + 2H,0) PO es8j238 Qaigoea:
(A)44 g (B)64 g

C)16g (D)32g

The ratio of the radii of the first and the second Bohr orbits of the hydrogen atom is:

3rEsassS HEBITED I0esed, B0 T 8550 TR OYYE:

A)2: 1 (B)4:1

C)1:4 Dy1:2

The orbital with the quantum numbersn=4and | =2 is:

5200800 DoQged n =4, | = 2 ffo) es8)erd:

(A) 4s (B) 4p

(C) 4f (D) 4d
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116.

117.

118.

119.

120.

121.

122,

123.

The maximum number of electrons that a subshell with | = 3 can hold is:
| = 3 0 &0¥G)B0S" &0k (0K DOFITO Mo

(A) 10 (B) 6

Q€7 (D) 14

The element with atomic number 17 belongs to:
HB&ea Do 17 Ko re¥0 & 1rs, HBOHED BoLHH0E?

(A) group 17 and period 3 (B) group 17 and period 4
8 17, HdaH& 3 ) 17, HdaH& 4

(C) group 1 and period 3 (D) group 7 and period 3
B 1, HOAHE 3 e 7, H0aH& 3

Among Na, Mg, Al and Si, the element with the largest atomic radius is:
Na, Mg, Al, Si ©&" &9 3¢ HBrew Y0 o) Sre¥o:;

(A) Na (B) Al

(€) Mg (D) Si

Which of the following ions is isoelectronic with neon?

£08 PSS AAPSE D& JOFIVE (DREIFTIOE) ADPS:

(A) Li* (B) Na*

(C) K* (D) CI

The number of o and it bonds in an ethene (C,H,) molecule is:
BDS (CoH,) e’ 0, 1 200570 HOLy;

(A)5cand 11 (By6oandOm
5008a» 1 60c08a» O

(C)do0and2mn D)5cand2
40n8a»2m 5008am2m

The shape of the SF, molecule is:
SF, 9e)) esge)q‘_’é:

(A) see-saw (B) square planar
- DRSO S5BBH0

(C) octahedral (D) tetrahedral
@Q&ﬁ»@ﬁoﬁ)o éeﬁ)é){g&ﬁoﬁ)o

The hybridisation of nickel in the square planar complex [Ni(CN),]? is:
QDB HeBQ K)o;%%qo [Ni(CN),]* & 9365 HoEBESea0:

(A) dsp? (B) sp*d

(©) sp® (D) d?sp®

o-Nitrophenol is more volatile than p-nitrophenol because o-nitrophenol has:

P-SEHTES 508 0-JEFDRS D&Y 2780 €0¢5ErQ8 B0 0-FES DRSS’ G 0%:

(A) ionic bonds
R9OIPE 2005
(B) intramolecular hydrogen bonding
@9£3(0BYS (ROLPLPOROE) ZrisassS 20630
(C) a higher molar mass
A Frerd Qs50°3
(D) intermolecular hydrogen bonding
0S8 (R0ESrAKE) grEsS 20060
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124.

125.

126.

127.

128.

129.

130.

131.

132.

The value of the universal gas constant R in Sl units is:

S| HSrEPOS’ APB(BE Tean Q080 R 9endd:

(A) 22.4 J mol K1 (B) 0.0821 J mol* K1
(C) 1.987 J mol* K (D) 8.314 J mol ' K

Real gases behave most nearly like an ideal gas at:
Q2 TPOMSED TGP E5Y) FPADHOR PSYOI HBJe:
(A) low temperature and low pressure
©e) &R, Q) HEBIO
(B) high temperature and high pressure
WO GRS, WHE DO
(C) low temperature and high pressure
©e) &RUB, HE D0
(D) high temperature and low pressure
S GRS, Q) NS0
For the reaction Ny(g) + 3H,(g) — 2NHs(g), AH and AU are related as:
N2(g) + 3H2(g) — 2NH;(g) <585 AH, AU © séd5 50200¢30:
(A) AH = AU - RT (B) AH = AU + 2RT
(C) AH = AU - 2RT (D) AH = AU
The IUPAC name of the ether CH;—~O-CH,CH; is:
336 CH;~O-CH,CH,4 Emgzj IUPAC cesdo:
(A) propan-2-ol (B) methoxyethane
(C) dimethyl ether (D) ethoxymethane

For the reaction 2S0,(g) + O4(g) = 2S0s;(g), Kp = Kc(RT):, where x is:
2S50,(g) + O,(g) = 2S04(9) zbééé) Kp = Kc(RT)* @900&8 X Qen:

(A) -1 B)0

©)2 D) 1

The pH of a 10® M HCI solution is:
10% M HCI @rsdea0 pH:

(A) 8 (B) 6
(C) slightly less than 7 (D) exactly 7
7 508 $030 #EYH 00e 7

The conjugate base of HSO, is:

HSO,” B3w¥) doakwd) sedo:

(A) H,SO, (B) HSO4
(C) SOs* (D) SO

A sparingly soluble salt AB, has a solubility product of 4 x 107%2, Its solubility is:
©) TrSB0HS o ©00 AB, grodsabee 000 4 x 1072, & PSe3aDes:
(A)1x10°M B)1x10*M
C)1x10°M (D)2 x 10°M

The oxidation number of oxygen in oxygen difluoride (OF)) is:
388 GRTE (OF,) &' es8jasS esdstien doay;

(A) +1 (B) -2
C) +2 (D) -1
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133.

134.

135.

136.

137.

138.

139.

Temporary hardness of water is caused by the presence of:
A8 o) OF 5878 B0
(A) chlorides of calcium and magnesium
s9apo, aatilé’qo:bo €36&en
(B) dissolved carbon dioxide
Z08S 2G4\ & €3 (6o
(C) bicarbonates of calcium and magnesium
sdapo, 33801&0530 BBjSeSen
(D) sulphates of calcium and magnesium
sdapo, a)éé”qoﬁ)o HF)eSen

The alkali metal with the lowest density is:
& BEND AP0 Ko T8 S'Ero:

(A) lithium (B) caesium
dHAHO 328090

(C) sodium (D) potassium
FSHAHO e 0H0o

The chemical formula of washing soda is:

w5 P SPaDHS egdo:

(A) Na,CO3-10H,0 (B) NaHCO4

(C) Na,COg4 (D) Na,S0,4-10H,0

Because of the inert pair effect, the +1 oxidation state is the most stable one for:
23¢6 2308) 2P0 HO) +1 ea%éésa §3® 09¢870e% fgéom &0G SPOZO:

(A) thallium (B) boron
aH0 SoeS

(C) aluminium (D) gallium
R9QIPIAADO m™OaHo

‘Dry ice' is:

'Q R TP

(;) solid carbon monoxide (B) solid sulphur dioxide
0 G Irarg 6 S c“oeg)é & €93 )6

(C) solid carbon dioxide (D) solid water
NS S°CS&)S G eagﬁ)é 0 OB

Among the following, the group with the strongest electron-withdrawing inductive (-I) effect is:

808 eI BIRE JOFTIHS @958 HOD () H2°H0 K HSPErO:
(A) —H (B) -C2Hs
(C) -CH, (D) -NO;

The most acidic of the following compounds is:
808 5°63¢5° e9a85HE 35 VEPH0 ffe Dab)Fo:

(A) ethanol (B) p-nitrophenol
QS p-SeSDrreS

(C) p-cresol (D) phenol
p-3°eS eSS
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140. Which of the following alkenes shows geometrical (cis-trans) isomerism?
808 9SS 2mBaD (AQ-ErS) Aeey¥0 SrHd:

(A) but-2-ene (B) but-1-ene
225°§65-2-88S 225°§65-1-88S

(C) 2-methylpropene (D) propene
2-PSTDS PSS

141. Ozonolysis of ethene followed by treatment with zinc and water gives:
B35 LESOID 203 208, HEIE 585 280DV 33 €B)D)0:

(A) methanoic acid (HCOOH) (B) ethanal (CH;CHO)
@13635 €350 (HCOOH) &%&PQQ& (CHZCHO)

(C) ethanol (C,HsOH) (D) methanal (HCHO)
lalo) @@&&66 (C2Hs0OH) @"UQQQ?Q(E (HCHO)

142. Benzene, because of its stable aromatic ring, mainly undergoes:
DS eBe3E $©0H0 H© oS HEPSO PSS <Sdgen:

(A) electrophilic addition reactions
QO TINOE H0FOD <S5en

(B) nucleophilic substitution reactions
s8OS HAZHeD HB5e

(C) electrophilic substitution reactions
Qo TINOE HBZHED SG5ew

(D) free-radical addition reactions
i)ognsj) PAHOE HOFLS HTgeD

143. The packing efficiency of a cubic close-packed (fcc) arrangement is about:
ORPERE DRQ)re L) (cop/fec) 0D PG50 K0TE:
(A) 52.4% (B) 34%
(C) 68% (D) 74%

144. Which of the following ionic solids commonly shows the Frenkel defect?
208 e9afdY &Déémg@é‘g eGS0 P03S S°H0 SO’
(A) AgCl (B) CsCl
(C) NaCl (D) KCI

145. The colligative property best suited for finding the molar mass of proteins and polymers is:
63 Sew, POsnbe Jrerd B50°3Q EVBITPDS €9810¢8 0HZ Seard% (FOFEIS) (8o
(A) relative lowering of vapour pressure
2°%) DD DY D)
(B) elevation of boiling point
EAEAINEY O B/
(C) osmotic pressure
BTDIBE DS
(D) depression of freezing point
RMISEARNY K@)“é &')égolq‘é

146. The standard emf of the Daniell cell (Zn | Zn2* I Cu2* | Cu) is:
GRADE 080 (Zn | Zn2* | Cu?* | Cu) HXeea emf:
(A) 0.76 V (B) 0.42 V
C)1.10V (D) 0.34 V
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147.

148.

149.

150.

For a first-order reaction, the time required for 75% completion is how many times its half-life?
NG Edr0% zf)ézge?; 75% R0 SRS &)g)o SO0 T°Q @Y 250 5°erQE Q) Fép?

(A)2 (B) 1.5
(C)3 (D) 4

Which of the following forms a lyophilic colloid in water?
808 37636 93 B35 DD (TWrHOE) Serawtesy AY)EHH:

(A) arsenious sulphide (B) gold
58)aHA O )& 20080

(C) starch ' (D) sulphur
0% lagely @1@) K)Q;JS

Which of the following is NOT regarded as a typical transition element?
208 5°¢3¢5° eesen (Q2HN) HONGS oo HBH30NHIA:

(A) copper (B) chromium
oof Enaho

(C) iron (D) zinc
QW 230§

On hydrolysis, sucrose gives an equimolar mixture of:
2OOFNRS” TS 9T) 5 Frers WEHO:

(A) glucose and fructose (B) glucose and galactose
(o525 oA HTE (1525 Sda FerEes
(C) fructose and galactose (D) glucose only
DTS Bt Fertes (1825 Sread
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Answer Key / 233°20© §

1 B 2 C 3 D 4 C 5 B 6 B 7 Cc 8 A 9 C 10 A
11 Cc 12 B 13 C 14 B 15 B 16 C 17 B 18 D 19 D 20 C
21 D 22 C 23 D 24 C 25 D 26 B 27 D 28 D 29 D 30 D
31 B 32 B 33 D 34 A 35 A 36 B 37 D 38 A 39 B 40 B
41 D 42 C 43 Cc 44 C 45 (o 46 B 47 B 48 C 49 D 50 A
51 D 52 C 53 A 54 A 55 A 56 B 57 Cc 58 B 59 A 60 D
61 D 62 B 63 A 64 A 65 C 66 A 67 Cc 68 B 69 A 70 A
71 B 72 (o3 73 Cc 74 D 75 D 76 B 77 A 78 B 79 Cc 80 (o
81 D 82 B 83 A 84 D 85 A 86 B 87 B 88 D 89 D 90 C
91 D 92 A 93 A 94 B 95 D 96 A 97 D 98 Cc 99 B 100 B
i01 D 102 B 103 A 104 C 105 € 106 D 107 A 108 B 109 B 110 B
i1 A 112 D 113 B 114 C€ 15 D 116 D 117 A 118 A 119 B 120 A
129 A 122 A 123 B 124 D 125 D 126 € 127 B 128 A 129 C 130 D
131 B 132 € 133 C 134 A 13 A 136 A 137 C 138 D 139 B 140 A
141 D 142 C 143 D 144 A 145 C 146 C 147 A 148 C 149 D 150 A
Solutions
English

1. (B) The subject is 'quality' (singular), not ‘'mangoes', so the verb must be 'is not'.

2. (C) 'Furniture' is an uncountable noun and takes a singular verb: 'The furniture in this room is very old.'
3. (D) 'One of my friends' is singular and correctly takes 'has won'. There is no error.

4, (C) Lethargic means lacking energy, that is, sluggish.

5. (B) Fragile things break easily, like glass.

6. (B) To prosper is to do well or flourish.

7. (C) Tranquil means calm and peaceful; agitated means disturbed and restless.

8. (A) Shallow means of little depth; its opposite is deep.

9. (C) A dilute solution has been weakened with water; its opposite is concentrated.

10. (A) A vegetarian person avoids meat; 'herbivore' is used for animals that eat plants.

11. (C) Archives hold records and documents; a museum keeps objects of interest.

12. (B) lllegible means impossible to read; illiterate means unable to read; ineligible means not qualified.
13. (C) 'Into' shows movement from outside to inside: flows into the sea.

14. (B) We say 'blind in one eye'; 'blind to' means unwilling to notice.

15. (B) Of two past actions, the earlier one takes the past perfect: had finished.

16. (C) A habitual action with a third-person singular subject takes 'walks' in the simple present.

17. (B) Superlatives take the definite article: the best.

18. (D) Simple present active becomes 'is/are + past participle' in the passive.

19. (D) Present continuous active becomes 'is/are being + past participle' in the passive.

20. (C) A negative command becomes 'advised/told + object + not to + verb', and 'your' changes to 'my'.
21. (D) To turn a deaf ear to something is to ignore it deliberately.

22. (C) To throw in the towel is to give up, from boxing, where a towel thrown into the ring ends the fight.
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23. (D) To call a spade a spade is to speak frankly, without softening the truth.
24, (C) Jane Austen published Pride and Prejudice in 1813.

25. (D) R.K. Narayan created the town of Malgudi; Mulk Raj Anand wrote Untouchable and Raja Rao wrote
Kanthapura.

26. (B) Keats wrote the ode in 1819; Shelley wrote 'To a Skylark' and Wordsworth 'The Solitary Reaper'.
27. (D) 'Neither of' takes a plural noun (‘answers') but a singular verb ('is').

28. (D) An action continuing up to now takes the present perfect; 'for' goes with a period of time.

29. (D) A positive statement with 'have' takes a negative tag with the same auxiliary: haven't you?

30. (D) Maintenance is spelt m-a-i-n-t-e-n-a-n-c-e, though the verb is 'maintain’.
Physics / 23°83%¥ #°Q0

31. (B) Surface tension = force/length = [MLT?)/[L] = [MT™].

32. (B) Time to fall t = \/(2h/g) = {/9 = 3 s; horizontal distance = 15 x 3 = 45 m.

33. (D) u3sin26/2g = u? sin26/g gives sin20 = 4 sinB cosb, so tan 6 = 4.

34. (A) Distance in the nth second = (g/2)(2n - 1) =5 x 5 =25 m. (45 m is the total in 3 s.)
35. (A) The two velocities are perpendicular: /(42 + 32) = 5 km/h.

36. (B) Normal force N = m(g + a) = 50 x 12 = 600 N.

37. (D) Friction =0.2 x 10 x 10 =20 N; net force =30 - 20 =10 N; a=10/10 = 1 m/s2.

38. (A) Friction provides the centripetal force: v = {/(urg) = /(0.4 x 25 x 10) = /100 = 10 m/s.
39.B)W=F-s=3x2+4x1=104.

40. (B) k = F/x = 2/0.04 = 50 N/m; U = ¥2kx2 = Vo2Fx = 72 x 2 x 0.04 = 0.04 J.

41. (D) For equal masses in an elastic head-on collision, the moving body stops and the other moves off with its
velocity.

42. (C) KE_rot = 2(2/5 MR?)(v/R)? = (1/5)Mv2 and KE_trans = 2Mv?, so the ratio is 2 : 5.

43. (C) T=rFsin90°=0.5x20=10Nm.

44. (C) g = GM/R?, so halving R makes g four times.

45. (C) v_e = /(2gR) and v_o = /(gR), so v_e/v_o = /2.

46. (B) Poisson's ratio = lateral strain / longitudinal strain; the others define Young's, rigidity and bulk moduli.

47. (B) Pressure applied to an enclosed liquid is transmitted equally in all directions, so a small force on a small piston
lifts a large load.

48. (C) Continuity (Av = constant) raises the speed; Bernoulli's theorem then requires the pressure to fall.
49. (D) Because of the anomalous expansion of water, its density is greatest at 4 °C.
50. (A) Q = msAT =2 x 4200 x 5 = 42,000 J = 42 kd.

51. (D) Adiabatic means Q = 0; constant temperature, pressure and volume are isothermal, isobaric and isochoric
processes.

52. (C) U=n(3/2)RT =2 x 1.5 x 8.3 x 300 = 7470 J.

53. (A) v = wy(A? — x?) = wJ(A2 - A2/4) = (J3/2)wA, and v_max = wA.

54. (A) T = 2ny(m/k) = 2my/(1/100) = 2r/10 = /5 s.

55. (A) Sound is fastest in solids, slower in liquids and slowest in gases.

56. (B) For a closed pipe, f = v/4L = 340/(4 x 0.5) = 170 Hz. (340 Hz would be for an open pipe.)

57. (C) The object is at the centre of curvature (2f = 30 cm), so the image is also at C: real, inverted, same size.
58. (B) Glass has the largest refractive index for violet (shortest wavelength), so violet bends the most.

59. (A) M =f_o/f_e = 100/5 = 20; the tube length would be f 0 + f_e =105 cm.
60.D)p=gxd=3x10°x0.02 =6 x 10® C m, directed from —q to +q.
61.(D)V=kag/r=9x10°x10°/0.3 =3 x 10* V.
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62. (B) U =1%CV2="1x 10 x 10® x 10* = 0.05 J.
63.(A)E=IR+r):1.5=0525+r),s025+r=3andr=0.5Q.

64. (A) H = 12Rt = 22 x 10 x 60 = 2400 J.

65. (C) Brown = 1, black = 0, red = multiplier 102: 10 x 100 = 1000 Q = 1 kQ.
66. (A) M=NIA=100x2 x 0.01 =2 Am2,

67. (C) Cutting perpendicular to the length halves the length (and the magnetic moment) but each piece keeps the
same pole strength.

68. (B) e = N A®/At = 100 x 0.05/0.1 =50 V.

69. (A) Maxwell added the displacement current to Ampere's law, which led to the prediction of electromagnetic
waves; Hertz produced them experimentally.

70. (A) NOT(A + B) is the NOR function: the output is 1 only when both inputs are 0.

Mathematics / §e3¢50

71.(B) (g - )(X) =2x + 1 and (f - g)(x) = 2(x + 1) = 2x + 2; the difference is —1.

72. (C) x2= 0, so X2 + 2 = 2, and every value from 2 upwards is taken.

73. (C) Each of the 3 elements has 2 choices of image: 22 = 8.

74. (D) AT has rows (1, 3), (2, 4); adding gives (2, 5) and (5, 8), a symmetric matrix.

75. (D) The inverse of a diagonal matrix (non-zero entries) has the reciprocals on the diagonal.
76. (B) Each of the 3 rows has a factor 2: det(2A) = 23 det A = 8 det A.

77. (A) |3i + 4k| = {J(9 + 16) = 5; divide the vector by 5.

78.(B)cos B =a-b/(al|b])=6/12 =1/2, so 6 = 60°.

79.C)[ijKl=i-(xk=i-i=1.

80. (C) tan(45° - 30°) = (1 — 1/y3)/(1 + 1//3) = (3 - /(Y3 + 1) =2 - /3.

81. (D) cos 6 = —4/5 in the second quadrant, so tan 6 = (3/5)/(-4/5) = -3/4.

82. (B) [sin(x + )| = |-sin x| = |sin x|, and no smaller positive number works, so the period is .
83. (A) Cosinerule: c2=a2+b2-2abcosC=4+9-6=7.

84. (D) The principal range of cos™ is [0, 1], and cos(2r/3) = —1/2.

85. (A) This is the basic hyperbolic identity; it follows from cosh x = (e + €)/2 and sinh x = (e — €™)/2.
86. (B) x/3 + y/(-4) = 1; multiplying by 12 gives 4x — 3y = 12.

87. (B) Parallel lines have equal slopes: -2/3 = -6/k, so k = 9.

88. (D) The perpendicular from O has direction (1, 1); the point (t, ) on x + y = 2 gives t = 1.

89. (D) The angle formula gives cos 8 « (a + b), so the lines are perpendicular when a + b = 0. (h2 = ab gives coincident
lines.)

90. (C) Average the coordinates: (1 +3-1)/3,2+0+ 1)/3,3+1+2)/3)=(1,1, 2).
91. (D) Divide by 6: x/3 + y/2 + z/1 = 1, so the intercepts are 3, 2 and 1.

92. (A) Divide numerator and denominator by x2 (3 + 2/x3)/(5 — 1/x) — 3/5.

93.(A) (e —-1)/x=2x(e*-1)/2x) > 2x1=2.

94. (B) For x # 3, f(x) = x + 3 —» 6 as x — 3, so k must be 6.

95. (D) dy/dx = (sec x tan x + sec?x)/(sec x + tan x) = sec x (tan x + sec x)/(sec x + tan x) = sec x.
96. (A) Slope of the tangent = 2x = 4; the normal is perpendicular, so its slope is —1/4.
97. (D) dA/dt = 2nr (dr/dt) = 21t x 5 x 2 = 201t cm?/s.

98. (C) Ay = Ax/(2{x) = 0.1/10 = 0.01, s0 4/25.1 = 5 + 0.01 = 5.01.
99.(B)z-Z=|z]2=22+32=13.

100. (B) The point (1, /3) lies in the first quadrant with tan 6 = /3, so 6 = /3.

101. (D) The product of the roots is 8, so the other root is 8/2 = 4 (and k = 6).
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102. (B) For x3 + px2 + gx + r = 0, the sum of the roots is —p = 6. (The roots are 1, 2, 3.)
103. (A) Circular arrangements of n persons: (n — 1)! = 4! = 24.

104. (C) Lines joining 6 vertices = 5C, = 15; minus the 6 sides = 9 diagonals.

105. (C) P = 4/52 + 13/52 — 1/52 (king of hearts counted twice) = 16/52 = 4/13.

106. (D) Variance = npg = 20 x 0.3 x 0.7 = 4.2. (The mean np is 6.)

107. (A) Length = S;; = J(25+1 - 1) = /25 = 5.

108. (B) For x2—y2=a2 b = a, so e = /(1 + b%/a?) = /2.

109. (B) Put t = log x, dt = dx/x: [ dt/t = log |t| + C = log |log x| + C.

110. (B) sin?x = (1 — cos 2x)/2; integrating from 0 to /2 gives /4 — 0 = /4.

Chemistry / 800 3°Q0

111. (A) Molar mass of CaCO; = 40 + 12 + 48 = 100 g/mol; 0.25 x 100 = 25 g.

112. (D) H,S0, is dibasic, so equivalent weight = 98/2 = 49.

113. (B) 16 g CH, = 1 mol, which needs 2 mol O, =2 x 32 = 64 g.

114.(C)rn«n23,sor;:rp=1:4.

115.(D)1=0,1, 2, 3 correspond to s, p, d, f; son =4, 1 =2 is a 4d orbital.

116. (D) A subshell holds 2(2I + 1) electrons: 2 x 7 = 14 for an f subshell.

117. (A) Z = 17 (chlorine) has the configuration 2, 8, 7: third period, halogen group 17.

118. (A) Atomic radius decreases across a period as nuclear charge increases, so sodium is the largest.
119. (B) Na* has 10 electrons like Ne; K* and CI have 18 (like Ar) and Li* has 2 (like He).

120. (A) Four C-H o bonds plus one C-C o bond = 5 g; the double bond adds one 1 bond.

121. (A) S has 4 bond pairs and 1 lone pair (sp2d); the lone pair in an equatorial position gives a see-saw shape.

122. (A) Strong-field CN- pairs up the 3d® electrons, freeing one 3d orbital: dsp? gives a square planar, diamagnetic
complex.

123. (B) In the ortho isomer the H-bond forms within one molecule, so molecules are not linked to each other; the para
isomer associates through intermolecular H-bonds.

124. (D) R = 8.314 J mol* K1; 0.0821 is in L atm mol* K" and 1.987 in cal mol' K.
125. (D) At high T and low P, intermolecular forces and molecular volume become negligible.
126. (C) AH = AU + An(gas)RT and An =2 - 4 = -2.

127. (B) The smaller alkyl group with oxygen is named as the alkoxy substituent (methoxy) on the larger alkane
(ethane).

128. (A) x =An(gas) =2 - (2 + 1) = -1.

129. (C) The H* from water (10”7 M) cannot be ignored; total [H*] = 1.1 x 107 M, so pH = 6.96. An acid cannot give pH
8.

130. (D) Removing a proton from HSO," gives SO,%; adding one gives its conjugate acid H,SO,.
131. (B) Ksp =s(2s)2=4s3=4 x 1012, so s* = 10"2and s = 10* M.
132. (C) Fluorine is always -1, so x + 2(-1) = 0 and oxygen is +2, one of the few positive states of oxygen.

133. (C) Bicarbonates decompose on boiling and precipitate as carbonates, so this hardness can be removed by
boiling.

134. (A) Lithium (about 0.53 g/cm3) is the least dense metal; potassium is less dense than sodium, but more than
lithium.

135. (A) Washing soda is sodium carbonate decahydrate; NaHCOjs is baking soda and Na,SO,-10H,0 is Glauber's salt.
136. (A) Down group 13 the 6s2 pair becomes reluctant to bond, so TI* is more stable than TI*.
137. (C) Solid CO, sublimes at about —78 °C without melting, hence 'dry' ice; it is used as a coolant.

138. (D) -NO, strongly withdraws electrons; alkyl groups such as -CH; and —C,H;5 release electrons (+l) and —H is the
reference.
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139. (B) The -NO, group withdraws electrons and stabilises the phenoxide ion; -CHj in p-cresol does the opposite,
and ethanol is far weaker than phenol.

140. (A) In but-2-ene (CH;CH=CHCH,3) each doubly bonded carbon carries two different groups; in the others one
carbon has two identical H or CH; groups.

141. (D) The C=C bond is cleaved and each CH, becomes HCHO: two molecules of methanal.

142. (C) Substitution keeps the aromatic 1t system intact, so benzene prefers electrophilic substitution (nitration,
halogenation) to addition.

143. (D) ccp/hep fill 74% of space; bcc 68% and simple cubic 52.4%.

144. (A) Frenkel defects need a small cation and a large anion, as in AgCl, ZnS and AgBr; NaCl, KCI and CsCI show
Schottky defects.

145. (C) Osmotic pressure is large enough to measure even for very dilute solutions and is measured at room
temperature, which suits heat-sensitive biomolecules.

146. (C) E° = E°(Cu?*/Cu) — E°(Zn?*/Zn) = 0.34 — (-0.76) = 1.10 V.
147. (A) 75% complete means 25% = (1/2)? left, which takes two half-lives.

148. (C) Starch, gum and gelatin interact strongly with water and form stable lyophilic sols; metal and sulphide sols are
lyophobic.
149. (D) Zinc has a full 3d"° set both as the atom and as Zn2*, its only common ion; Cu2* is 3d®, so copper counts.

150. (A) Sucrose — glucose + fructose (invert sugar); lactose gives glucose and galactose and maltose gives only
glucose.
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