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| PHYSICS |

SECTION-I : SINGLE CORRECT ANSWER TYPE

This section contains 11 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE choice is correct.

1. For the circuit shown in figure, equivalent capacitance between points A and B, is

e 2C
i
= s
A
2C c
3C 4C
1) — 2) —
() = 2) 5
3C 4C
3) — 4y =
(8) 5 %
2. A magnetic field intensity at the centre of a circular wire of radius 0.1 m carrying a current 0.2 A is
(1) 2rxx10°T 2) nx107'T
(3) 10T (4) 4nx107 T
3. Among the following, Ampere’s circuital law is represented by
(1) ¢Bdl=0 (2) ¢B.dl =ppl
_Ho -
(3) ¢Bdl= 0 (4) ¢Bdl=py,
4. Aheater of 220 V heats a volume of water in 5 minute time. A heater of 110 V heats the same volume of water
in
(1) 5 minutes (2) 8 minutes
(3) 10 minutes (4) 20 minutes
5. Which of the following is not equivalent to mass?
(1) Electron volt/(speed)? (2) Impulse/momentum
(3) Forcelacceleration (4) Impulse/kinetic energy

6. nidentical bulbs, each designed to draw a power p from a certain voltage supply, are joined in series across
that supply. The total power which they will draw is

(1) pin? (2) p/n
@) p 4) np
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7.

10.

11.

A parallel plate capacitor of capacitance C is connected to a battery of emf V. If a dielectric slab is completely
inserted between the plates of the capacitor and battery remains connected, then electric field between plates

(1) Decreases (2) Increases
(3) Remains same (4) May increase or decrease

Electric charge on 1 gm of proton is nearly
(1) 96C (2) 96000 C
(3) 96x108C (4) 48C

In charging two neutral capacitors, heat produced in resistor is H and energy stored in one of capacitor is U
then H/U is

>
>
>
>
>
O

(1 1 2) 2

@) 4 @ 5

In uniform magnetic field, the ratio of radii of two charged particles having same specific charge are in
(1) Proportional to ratio of speeds (2) Inversely proportional to ratio of speed
(3) Proportional to square of ratio of speed (4) Independent of ratio of velocities

Minimum speed with which an electron can move unaccelerated in electric and magnetic field of 15 V/m
and 1 uT, is

(1) 15m/s (2) 1.5x107 m/s
(3) 6.7 x 10 m/s (4) 20 m/s

SECTION-II : ONE OR MORE THAN ONE CORRECT ANSWER TYPE

This section contains 2 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONE OR MORE THAN ONE choice(s) is(are) correct.

12.

13.

Electric flux through a Gaussian surface containing an electric dipole is
(1) Positive at some part of surface (2) Negative at some part of surface
(8) Zero everywhere on the surface (4) Zero when added over all the surface

In which of the following case(s), the flux crossing through the surface is not zero?

(1) Hemispherical surface (2) O q () Cylindrical curved surface
*q
(3) ‘g Spherical surface (4) @ Closed hemisphere
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| CHEMISTRY |

SECTION-I : SINGLE CORRECT ANSWER TYPE

This section contains 11 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE choice is correct.

14.

15.

16.

17.

18.

19.

The product obtained when 1° is treated with MnOj in faintly alkaline medium is
1) Iz 2) 10°
(3) 105 (4) 10%

Among the following graphs which shows variation of In(K) with (1/T) for a reaction, the one that exhibits
Arrhenius behaviour over the entire temperature range is (K — rate constant; T — temperature)

(1 K (2) InK
1 > 1 !

T T
(3) InK (4) InK

1 i 1

T T
During rusting of iron, the reaction taking place at cathode is
(1) Fe?* +2e-— Fe (2) Fe®**+e — Fe?
(3) 02+ 4H* + de~ — 2H20 4) H0+e — %Hz O

The emf of the cell in which the following reaction takes place is
Zn(s) + Cu?* (0.02 M) — Zn?* (0.4 M) + Cu(s)
2.303RT

Given that E_ =1.1V at 298 K; —F - 0.06 [log2 = 0.30]
(1) 0.96V (2) 15V
(3) 1.01V 4) 1.06V

For the ideal solution formed by two liquids A and B which of the following is correct?
(Here Xa & Xs represent mole fraction of solvent & solute in liquid phase respectively and Ya & Ys represents
mole fraction of solvent & solute in vapour phase respectively. Protal is total vapour pressure of solution)

(1) Plot of Protal versus Ya is linear (2) Plot of Protal Versus Ys is linear
(3) Plot of Protai versus Xa is linear (4) Plot of Protal versus Xeg is non-linear

The rate of reaction between A and B increases by a factor of 100, when the concentration of A is increased
10 folds. The order of reaction with respect to A is

(1) 10 2) 1
(3) 4 4) 2
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20.

21.

22.

23.

24.

The magnetic moment of which of the following complexes is maximum?
(1) [Co(CN)e*- (2) [NI(CN)4>~
(3) [CoFe]* (4) [NiCls)>

0.1 m aqueous solution of Ks[Fe(CN)e] will have the same freezing point as 0.1 m aqueous solution of all
except (Assume 100% dissociation of electrolyte)

(1) Alx(SOa4)3 (2) Cas(POa):
(3) Na2804-MgS04-4H20 (4) Ks[Fe(CN)g]

A and B are volatile liquids and form an ideal solution. Variation of vapour pressure of solution with mole
fraction of A is given below. The correct relation is

ohr

S

0—X—>1

(1) P2 =F2 (2) Px>Fs

(3) PR <Pg (4) BP, >BP;
Chrome green is

(1) Chromium sulphate (2) Chromium chloride
(3) Chromium nitrate (4) Chromium oxide

Which among the following statements is incorrect for interstitial compounds?

(A) They are very hard and rigid (B) They have higher melting point than pure metal
(C) They do not show conductivity (D) They are chemically inert
(M A (2) B

@) C (4) D

SECTION-II : ONE OR MORE THAN ONE CORRECT ANSWER TYPE

This section contains 2 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONE OR MORE THAN ONE choice(s) is(are) correct.

25.

26.

The melting point of solution containing 0.522 g of compound X’ (M. wt. 152 g/mol) and 0.0386 g of an unknown
non-electrolyte (y) compound is 430 K. Given, the melting point of ‘X’ = 450 K.

AHtus X' = 8.53 kd/mol

The correct statement(s) is/are

(1) Krof x’ =30 K kg/mol

(2) Molality of solution is 0.667 mol/kg

(3) The molecular weight of solute = 0.157 kg/mol (nearly)

(4) The molecular weight of solute = 0.111 kg/mol (nearly)

Which of the following is(are) correct for non-ideal solution with positive deviation?
(1) AVmix <0, AGmix<0 (2) AVmix> 0, AHmix >0

(3) AVmix>0,AGmix<0 (4) AVmix=0, AHmix=0
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| MATHEMATICS |

SECTION-I : SINGLE CORRECT ANSWER TYPE

This section contains 13 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE choice is correct.

27. The value of cos™ (%J is

-5n -3n
1) — 2) —
(1) 5 (2) 5
5n i
3) — 4) —
3) (4) 5
2r, . . _
28. .[o (sinx +cosx) (cosx —sinx)adx =
(1) Zero (2) 2
() -2 (4) 1
29. Area bounded by the curve y = sinx and x-axis between x = 0 and x = 2xnis
(1) 2 square units (2) 4 square units
(3) 8 square units (4) 3 square units

30. The number of point(s) of discontinuity of the function f(x)=[x] for x e (0, 4) is (where [.]represents greatest

integer function)
(1) Zero (2) 4
3 3 (4) 5
2
1 . . .
31. I(«/;+—j dx equals (c is the constant of integration)
2Jx
x? 1 5 1
(1) Z+zIn|x]+x+c (2) x*+<Injx|+x+c
2 2 2
2 2
(3) X—+1In|x|+{+c (4) X—+1In|x|+x+c
2 4 2 2 4
32. The matrix X for which 2 1 X = 110 is
1 1 2 2
1 4 14
1 2
Ul @ [} 3]

1 4 1 4
) {_1 2} (4) {_1 _2}

33. Therange of tan~'x is

T T T
ar o (33

@) (-mmn) 4) (0,7
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34.

35.

36.

37.

38.

39.

The value of "m1—c§>sx is
x>0  x
1
1) 1 2) —
(1) (2) 3
1 4
3) = 4) =
(3) (4) 5
The maximum value of f(x) = xsinx Vx e[O, g} is
i n—1
1) — 2) —
M 3 @ =
3 = 4) 1
2
Let A be a square matrix of 3 x 3 order and |A| = 5. Then value of |[4A| is
(1) 64 (2) 25
(3) 320 (4) 640
, - 1=,
The domain of the function f(x) = cos — A
(1) [-6,6] (2) (-0, 2)U(2,3)
() (2,3) (4) [-6,2)u(2,3)
Let A be the 4 x 4 matrix and det(A2) = 223, then the value of det(adj(adj(A?))) is equal to
(1) 16 (2) 32
(3) 128 (4) 64
i[xs’ cos[lj] is equal to
ax X
2 1 : 1 2 1 . 1
(1) 3x cos(—j+xsm(—j (2) 3x cos(—j—xsm(—j
X X X X
> . (1 1 > . (1 1
(3) 3x sm(—}rxcos(—} 4) 3x sm(—]—xcos(—j
X X X X

SECTION-II : ONE OR MORE THAN ONE CORRECT ANSWER TYPE

This section contains 1 multiple choice question, which has 4 choices (1), (2), (3) and (4) out of which
ONE OR MORE THAN ONE choice(s) is(are) correct.

40.

If A is a symmetric matrix and B is a skew symmetric matrix, then (assuming matrix multiplication is defined
everywhere)

(1) ABAT is symmetric matrix (2) ATBA is skew-symmetric matrix
(3) BABT is symmetric matrix (4) BTAB is skew-symmetric matrix
a a a
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