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Instructions for the candidate

Answer all the questions given below. Each question carries 2 marks for correct answer and (—1) marks for
wrong answer. Use separate Answer Sheet for answer your question.

A
1. In the figure the equivalent resistance between A and B is B
fora emf*fe TEATe A 8 B G S0 0&T (JK 25
2) 120 b) 75Q ¢) 8Q d) 050 62

2. A particle moves in the XY plane under the influence of a force such that its linear momentum is
p(t) = A[i cos(kt) — jsin(kt)], where A and k are constants. The angle between the force and momentum is

G5 AR eIt G Tl XY ©leT GuTeita SIfeRier AIce ©iF (aRkie waeael =0 p(t) = Ali cos(kt) — jsin(kt)],
(T A 8 Kk &< | 67 '8 SICHCAIF WA (el 201
a) 0° b) 30° c) 45° d) 90°
3. Current I flows through a circuit in the shape of a regular hexagon of side r. The magnetic induction at the
centre of the hexagon will be
r AR GG A TCGEIFRS Lo W1 MO | 217 2002 | TCYEH (T Ko (BRSS9 23
Tr Tr 2mr 2nr

4. Ther.m.s. value of the current I(t) =1, + Izsin(mt+gJ is
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5. Arectangular plate has a length (21-3+0-2)cm and a width (9-80+0-1) cm. The area of the plate and the
uncertainty in the calculated area are
@ e (26 @ e (21-3+£0-2)cm @ &% (9-80+0-1)cm. 56T (Fawe @ CHIwER AT
RIECRO G DTG
a) (208-74+0-02)cm®  b) (208-7+0-2)cm? c) (208-7+0-3)cm? d) (209+4)cm?

6. A satellite of mass m moves in an elliptical orbit around the earth. The minimum distance of the satellite
from the centre of the earth is rp and the maximum distance is r,. If the speed of satellite at the minimum
distance is vp, its speed at maximum distance will be
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A uniform rod of length ¢ and mass m is free to rotate on a frictionless pin passing through one end (shown

in figure). The rod is released from rest in the horizontal position. If g is the acceleration due to gravity
then its angular speed at its lowest position is given by

(5 e m R RM#E G0 T Mees OF AICE I& it vl w62 Sgy Semete ga0e #Itd (bra awf*e) |
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A body of mass m is moving in a circular orbit of radius r with a speed v around a massive body of mass M
(M>m). If G is the gravitational constant then the total mechanical energy of the lighter body is
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Water (density p) is filled to a height H behind a dam of width w. If g is the acceleration due to gravity
then the resultant force exerted by the water on the dam is
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A large man of mass M and a small boy of mass m (m < M) stand facing each other on frictionless ice.
They put their hands together and push against each other, as a result, the boy moves away with higher
speed than the man because

M ST GFE 7[R A 93 m (M < M) ST 96 (216 (e 2RIt i ¥ 0 a2l 90 T
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a) force exerted by the man on the boy is greater than the force exerted by the boy on the man

(CeTR(G (=CaTbR Tt (X <o RN FRCR Of (AT T (TR G A& e o] (M)
b) the man have larger momentum than the boy  ((ZCe103 A9 2! (FIFILR SAC4! @)
¢) the boy have smaller mass than the man ((ZCe1{0F ©F (FIFLA ©F SIC=F F)

d) the centre of gravity of the man is higher than the centre of gravity of the boy
(CETIFTOR SIRFH (RLETHF SRTH ST THATH)

If a wire is stretched by 2%, the percentage increase in the resistance of the wire is

G5 SICER I 2% AT IR (R o<l i 203
a) 2% b) 1% c) 4% d) none of these

A ray of light travelling in water is incident on its surface open to air. The angle of incidence is 6, which is
less than the critical angle. Then there will be

OB SNCETFIR G (A GeT @AY NG [rewore] Sisifow 2e1 | ST (Fid 0, HLHG (el ST 3 |
OIRCeT CTRICT
a) only a reflected ray and no refracted ray (S¥g 2fsHere AR AR/ IR (@0 AST© I AR )
b) only a refracted ray and no reflected ray (2&Iq @feye T ARFCI TR (HICA! 2 oFTe A FCI )
c) a reflected ray and refracted ray and the angle between them would be less than (180° — 20)
(e oTfeTo @ eifore MR AR €SI T (el (180° — 20 ) @5 T3 2()

d) a reflected ray and refracted ray and the angle between them would be greater than (180° — 26)
(eifswrfers ¢ afoae A AT @ ST T (@1 (180° — 20) @7 (@ 20A)
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A positive charge is placed outside a neutral conducting sphere. The net charge on the sphere is then

@D fEfEe SIFRIRT (AT A2 G LI ST A 2 | O T oAl I e 23
a) negative and distributed uniformly over the surface of the sphere
(N G2 (AN AR O NI [ers)
b) negative and appears only at the point on the sphere closest to the point charge
(TSI @R (AR ([T A SR [0 e GT4Iee)
c) negative and distributed non-uniformly over the entire surface of the sphere
(NP G (AT HNLSCE STl [Krw)
d) zero (*[=17)
A spherical portion has been removed from a solid sphere having a charge distributed uniformly in its
volume shown in the figure. The electric field inside the emptied space is
I TS G5 WD N [ows (0 [g01 Colleiiz =igel Sietvl 21 281 (Tora emi*(e) | (alleTtas fewtaa
RN GASICN G U
a) zero everywhere (3/&q *[«) b) uniform and non-zero (3N G [« =)
¢) non-uniform (¥™7%) d) zero only at its centre ((FIETIG (FCHX *[+7 ZCF)

A small object of uniform density rolls up a curved surface with an initial velocity v. It reaches upto a
2

maximum height of ‘leith respect to the initial position. If g is the acceleration due to gravity then the
g

objectis a
I TS @I (=5 T A @9 v A @3 @es s oifew St Sorz | wwlba dfEE SRt
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a) ring () b) solid sphere (fC3G (a11&<) '
¢) hollow sphere (F12if (oNf&TF) d) disc (51%f®)

One mole of an ideal gas in initial state A undergoes a cyclic process ABCA as shown in the figure. Its
pressure and temperature at A is Py and Ty respectively. Choose correct option from the following :

e org A 7 (A0S G (et St i fra emi*ie g@=itd (ABCA) #==i1a A e fets =ieT | A e
SR b1t Py @ Sisisal Ty | 059 (i o2 Al
a) Internal energies at A & B are different (A s B imre srorediel =ife eiamy) ~ 4Vo[ ~== =~ : " ]B

b) work done by the gas in process AB is PV, In4 Vo c LA
(AB #T2 21171 F€F FFIT PV, In4) T

c) Pressure at C is % (C T Bivl %) d) Temperature at C is % (C T lomial %)

When two progressive waves Yy, =4sin(2x—6t) and y2=35in[2x—6t—gjare super imposed, the

amplitude of the resultant wave is

ib beToR%t Y, = 4sin(2x —6t) IR Y, = 35in(2x—6t—gj GF THARTST T 719 ©ACHF AWK 207

a) 7 b) 5 c) 4 d)3

A ball of mass 0-5 kg is attached to the end of a string having length 0-5m. The ball is rotated on a
horizontal circular path about vertical axis. The maximum tension that the string can bear is 324 N. The
maximum possible value of angular velocity (in rad/ sec) of the ball is

0-5m Tt @36 IR &ItE 0-5 kg ST G (6 &1 HGHICA! SAZ | A0 THY S0 ACATH SO (ot
O JEPIF St gA0R | O ACH® 324 N B WYy 0O AT | F@ABF ASRY KB (Ffels aiforast
(@A 12 @) 76

a)9 b) 18 c) 27 d) 36
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Two large vertical and parallel metal plates having a separation of 1 cm are connected to a DC voltage
source of potential difference X. A proton is released at rest midway between the two plates. It is found to
move at 45° to the vertical just after release. Then X is nearly

HFIRF TG 1 cm 0g SHFSIE A1 b I8 41 #ife X [eq drema ¢t DC S A I& | G0
(AT 28 Sl (A gfb ATe7 3% MR 28t 291 | (7l (o1eT, (Gt wrow 5 It Smrea o105 45° (el
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a) 1x10°V b) 1x107V c) 1x10°V d) 1x10™°V

A pendulum clock loses 12 sec a day if the temperature is 40°C and gain 4 sec a day if the temperature is
20°C. The temperature at which the clock will show correct time, and the co-efficient of linear expansion
(o) of the metal of the pendulum shaft are respectively :

G3b (M 9% A 12 sec (& 27 I e i@l 40°C 27 @G3R g i@l 20°C Qs AW ©f 4
sec 5 = | (T Sloisan et 7o 5 (i @ 4o (ierss wefba Mt (e 2hiee @diE (o) TG 20
a) 25°C;1-85x10°/°C b) 60°C;1-85x107*/°C  c) 30°C;1-85x107°/°C  d) 25°C;1-85x107/°C

Two radioactive samples, P1 & P, having half life 2 years and 1 year respectively have been decaying for
many years. Today, the number of atoms in sample P; is twice the number of atoms in the sample P,. Both
the samples had same number of atoms

2 A7 ¢ 1 A5g WY I Y6 (SGAI (e TG Py @ P, 72 A9 41 [9be 2052 | 9w, Py (Ca 27
TR P, (A ToFS wiastied A0 et | 55 (Neetaz @2 AR o] foet

a) 8 years ago (8 =g IItal) b) 1 year ago (1 I=d =ICa)

C) 2 years ago (2 923 ICal) d) 4 years ago (4 I=23 IC9T)

A disc of mass M and radius R is rolling with angular speed ® on a horizontal plane as shown in the
figure. The magnitude of angular momentum of the disc about the origin O is

@B (AT BIFRe T S M g% e R, X-9F A9 o (Ffep (J0el Tora emi*fe eita #ifeea Aeez | i<
O-&3F AT HiFfod (FfF S5 2@

Y
1 2 2 3 2 2 ®
a) —MR® b) MR“® c) —MR“® d) 2MR*®
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Imagine a light planet revolving around a very massive star in a circular orbit of radius R with a period of

. . . . . R _5
revolution T. If the gravitational force of attraction between the planet and the star is proportional to R %
then square of the time period is proportional to

G IS 2T 217 G ©IfF THGF 5IfFHE JEP 21T IA0Z | J0eF AP R G oG sifizpiet T 13 &
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a) R® b) R/ ¢) R” d) R*"™

Given that F=at™ +bt?, where F denotes force and t denotes time then the dimension of a and b are
respectively

e ot F=at™ +bt® @RI F JeT @22 t 37503, OIRCeT a UK b & idl TR0
a) MLT ?and MT? b) MT and LT ¢) MLT * and MLT? d) MLT *and MLT™

A particle P is projected with velocity u; at an angle of 30° with the horizontal. At the same time, another
particle Q is thrown vertically upwards with velocity u, from a point vertically below the highest point of
the path of P. The necessary condition for the two particles to collide at highest point is
G35 I8 P (& BRI A3 30° (e I Uy N @05 THAMCS (20! 267 | 97 @6 T8 Q (F G2 I TN
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a) u, =u, b) u, =2u, c) u1:?2 d) u, =4u,
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