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Time : 3 Hours | [ Maximum Marks : 80
AMY ¢ 3 sals | [ lsaxn ol : 80
Note : (i) All questions are compulsory.

(ii)) Marks allotted are indicated against each question.

(ii1)) Each question from Question Nos. 1 to 10 has four alternatives -
(A), (B), (C) and (D), out of which one is most appropriate. Choose
the correct answer among the four alternatives and write it in your
answer-book against the number of the question. No separate time is
allotted for attempting multiple-choice questions.

Y (i) oal o wadl A 9.
(i) UASs Uzl A dell LRl AL de .

(iii) us vl 1 ¢l 101 UdSs usd {2 AR [Ased - (A), (B), (C) 21 (D)
A10e O Fuigl s ALYl 4oy . 2hel AR Rsedmidl A oauel wisa(l
$30, dHIdl G YRasML uad Avadl A vl sglasey usHdlql G3d w2
S lalRsd uvy vuaml €l 204,

1  The physical quantity which is equal to the change in momentum of a 1
body is known as :

(A) Force (B) Acceleration

(C) Impulse (D) Work

allfas o2l ¥ ueledl AA0AL oUfdHl 3817 AU B d vy O ¢
(A) aa (B) Madls

(C) 2udal D) s
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2 Two bodies of different masses have equal momentum. It implies that : 1
(A) the lighter body has greater kinetic energy.
(B) the heavier body has greater kinetic energy.
(C) both the bodies have equal kinetic energies.
(D) both the bodies have equal velocities.
[ geuniaion 6 vetel-dl 2 218 A1 O, ddl 2 & 3¢
(A) sadl uslddl afix-Glod ay €1y 9.
(B) U ueldHl afax--Glod ay €lu .
(C) oixt uelaldl aufa-Glod s A4 8.

(D) o6in ugleldl 4oL 215 dHIA ©.

3  Two small charged conducting spheres separated by a distance 'd' in air 1

exert the force 'F'' on each other. If they are immersed in a liquid of
dielectric constant 2, then the force exerted by one on the other at the same
separation will be :

6L «Aleil 2A1ARId, Alets dlou saml viselloel 'd' ¢ U AV S1d dl, dHsl 92 'F
ol @ldl 8. A dHA 2 uAAgdisl S5 Al dedl ¥ gl uR UMAML A dl
AHAHIE e5 ol UR ¥ ol @dlaLl de M 89 ¢

(A) 4F (B) 2F
(C) F (D) F2
4 A 10 A ammeter has a resistance of 0.09CQ). What resistance of the shunt 1

will enable it to read up to 100 4?

0 ¢l 104 Yl “uanaien S5 AHle-l ufe 0.09Q 8. ax A u 3edl
UM Ysaml 21d 5 d 100 4 »dl dl a3?

(A) 0.001Q (B) 0.1Q
(C) 0.01Q (D) 0.9Q
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5 In Young's double slit experiment the separation between the two slits is 1
halved and the distance between the slits and screen is doubled. The fringe

width will :
(A) remain unchanged (B) Dbe halved
(C) be doubled (D) be quadrupled

Yorel [g-[33 Aol 2 oin [3dul @Al g3 234l 53 2y A AL 21
uel 42l gdA ol saME 20 dl Bo-ALS ¢

(A) ulRaldd W8l (B) 34l ud »2
(C) ozl us »9 (D) R 2Rl 4 ¥
6 The width of diffraction band varies : 1

(A) Directly as the width of the slit

(B) Inversely as the wavelength

(C) Directly as the distance between the slit and screen

(D) Inversely as the size of the source from which the slit is illuminated
[Rad-6z-l uglous uRaldd €lu & :

(A) [l sHIdulddl

(B) dRadeits«l uladlmiduidsi

(C) 3 2 el @A gL sHIqULAHI

(D) uidl ke usilid wd 8, d Aldel seedl UlddldiquidHi

7  Name the physical quantity whose SI unit is Becquerel : 1
(A) Wavelength
(B) Frequency
(C) Activity of a radioactive material
(D) Disintegration constant
A ¢its AR A oldlell Fel ST 2sH A3 O -
(A) dRadens
(B) 249l
(C) 518 Wdinls2a veldl Al
(D) [a&eq [Hudis
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8 2;§U has 92 protons and 238 nucleons. It decays by emitting an ¢ -particle 1

and becomes :
234 234

(A) 9 (B) 9OTh
235 237
© u (D) L NP

238

oo U ML 92 M2l ¥ 238 ~y[5ulint €lU 8. % A5 viesl-58l GAlFd ud alud

AY B A 1Y ogald Ny & ¢

234 . 234 :
(A) 5,U ™ (B) 90Th Hl
235 : 237 :
©) o U Ml (D) o3 NP ML
9  The current gain  of a transistor in common emitter mode is 49. If the 1

collector current changes by 9.8 mA, the change in the base current is :
SS 2ifme-ll L altd B d-l Qlewulive Gigs [diusl 49 8. A Ass
QRAHL 9.8 mA « uRAdA 2, dl UHIR YRl uRadA 89 -

(A) 0.1 mA (B) 0.15 mA
(C) 0.2 mA (D) 0.25 mA
0 1
@ >O L
B Y

The logic gate shown in the figure is a :

(A) NAND gate (B) NOR gate
(C) AND gate (D) OR gate
A

L 4 >O ®
B Y

isll ealda dil¥ys Sl © :
(A) NAND 32 (B) NOR 32
(C) AND 3l (D) OR 3
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11 A body of mass 100 kg is lifted up through a distance of 8 m in 10 seconds. 2

Calculate power supplied.

100 kg gaHidalon SIS s usld 10 As~ui 8 Hlexdl Glud Yol Gur GslaaHi
1A 8. d AL 2§de otasl dRiddl s

12 Show that the surface tension of a liquid is numerically equal to its surface 2

energy per unit area.

oldldl 3 519 ga Yrsdil 2xiBs 3U d-dl ys-Glal uld ssu-dl axisadl yHiq
Sy 8.

13 The efficiency of a Carnot's engine working between an unknown temperature 2

and ice point is 75%. Determine the unknown temperature.

s gld Gl A AdAls 92 s14d S1E sl ARl eadl 75% 9. L Aslld
Gl HidA QL.

14 State any two differences between stationary waves and travelling waves. 2

U Ay A 214101 Ay QAL SIS uelL & dsladl Quil.

15 The electric flux through a Gaussian surface is zero, does it necessarily 2
mean that

(a) The charge enclosed by the surface is zero

(b) The electric field is zero at every point on the surface

1S 2UGHY yrsell YR Uudl dgd sasu Yrd B, o MBud 30 vl v A S F ¢
(@) Y% gl URelg da Y4 87

(b) Y+l 835 [blg U dgd &l g 87
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16 An electric lamp is rated as 40 W, 220 V. Calculate the (i) resistance of the 2

lamp and (ii) the maximum current that can be safely passed through it.

SIS [gd A 40 W, 220 V 112 oilde 6. 2L @il (1) Wlald 2 (i) 2Amiedl
YA 30 YAR A4S A% d wRgAl deiall s,

17 Write one point of difference between interference and diffraction of light. 2

uslAnl sl ¢ [Radd 9] dslad quil.

18 Calculate the ratio of energies of the hydrogen atom in its first excited state 2

to that its second excited state.

SLOZE URHIQAL UaH Gélud-dR A [§dly Gun-dRl Glaill dpeilt-l
il $3U.

19 The output of NAND gate is fed to the input of NOT gate. Name and write 2
the truth table of logic gate so formed.

NAND 32 162y2 NOT dleril $-yeq vl e 8, i dd MHBa dilss
dlae, Ay oldldl i drll Acddl-ARe(l @vil.

20 State Newton's second law of motion. Use it to derive the relation F? —ma- 4
Hence define SI unit of force.
el Al By Muy oldidl. d-dl Gualal s30 A6l F = ;g At 5 21 d-ll
IR 6L ST wsHA Avdlldd $2U.
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21 Explain why : 4
(a) The path of spinning tennis ball curves during its flight

(b) A small spherical ball falling in a viscous fluid attains constant velocity

after some time?
ALuYUd $A A MR ¢

(a) 2% AsQL sl 2MAL sl v uldidl oufd eBiaiq al W2 asl as

Ny & 7

(b) [RMo4 Mgl Uidl s Ll 2NUSIR 83l A4S AHY Ul Add A2 Ul

9.

3y

$

22 Discuss reversible and irreversible processes with one example for each. 4

GesHRlld i eqesHRllY UBUNA 257 Ms-v1s Gelewl Al qgldl.

23 Write Newton's formula for velocity of sound in air and explain why and how 4

was it corrected by Laplace?

SalHl ta[Hel AL M2 =y Yol duil Al Al glRl del Al 12 4 3d] dd

YHRAML U d AHdl.

24 Using Huygen's principle show how light waves are reflected from a plane 4

surface. Hence verify laws of reflection.

SO rl gicell Guadlol s3 otdidl ¥ usta-doil 18 A yxsell 3dl Ad ualia

QY B, YLddHAL UL UsIRAL MU Adlud s2.
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25 State the principle of working of a potentiometer. With the help of a circuit

26

diagram explain how the emfs of two primary cells are compared?

Rl sId-Rigid ddlcl. s uRua 2U3u gll a1odl 3 34 a6

wals Adiql emf-{l gaxl sud 87

(ii)

(iii)

(iv)

(i)

(ii)

(iii)

(iv)

Draw a circuit diagram to study I-V characteristics of a photo cell.

When radiations of same intensity and different frequencies are incident
on the cathode of a photo cell, how does the saturation current vary with

anode potential?

When radiations of same frequency and different intensities are incident
on the cathode of a photo cell, how does the stopping potential change

with anode potential?

Drawing a graph, show the variation in photoelectric current with the
variation in the intensity of incident radiation keeping their frequency

constant.
SIS velL sl2ldandl -V ARl v 541 M WRud 2v IRl

IR Ns AHIA dlddl A [l gl [ 5SS sllaadl 398 uR
vl U 8 dl A YRl A3 [otd 08 3] Ad uRaldd iy 87

IR s AU g A AR dladiziiel RiBeL S1S sieldandl 323 uR

~ ~

Aol 2d 8 dl A Q[ea 08 A et 3 Ad wRalkld ay 87

5 Als otrldl viuldl RBR0AL 2Ug [ vuRaldd Al dladiHi uRads w18
USIA-Agd HIRINL dalas] wRadH oididl.

OR |/ »¥4l

4
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27

An isolated hydrogen atom emits a photon of energy 9 eV. Find the —

(i) momentum of the photon

(i1)) effective mass of photon

(iii)) energy of photon

(iv) recoil velocity of hydrogen atom.

(Given : mass of hydrogen atom is 1.6 x 10727 kg)

aAADN oY NN

515 @19Z1ell UMY, 9 eV Gl $12l4 Gul¥d s &, 2l :

(i) i sleldl daal

(i) 2l slelvd ueudl gumin
(iii) 2 slell Glod

(iv) &L YLl Mldu Aot

(AU B : SIS UM, sdMI 1.6 x 10727 kg 8)

State Hooke's law. Show that the potential energy of an elastic spring of

1
spring constant £ compressed through a distance x is ) kx2.

A body of mass 2 kg is attached to a light spring of spring constant

k =100 Nm!. Calculate the work done by an external force in stretching

the spring by 10 cm.

gl (MU dvil. oldidl 3 & RBaL Hudisl S8 iR R x el Y4l AURA

.~ . . 1 N
sl dui ARd Ry Ry Gt 5 k2 ¢l

2 kg sdl-dl S5 usld £ = 100 Nor ! (@1 Hudisdl 518 saal RaL a1 oda

8. L guHIAA 10 cm dlRla @R dilHd s s3a sidAL disl 2RLdd s:U.
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28 State Biot-Savart's law. Using this law derive the expression for magnetic 6
field at the centre of a circular current carrying loop.
A circular coil having 50 turns each of radius 0.08 m carries a current

of 0.8 A. Calculate the magnetic field at the centre of the coil.

oll-ldedl MuH @uil. i Haudl Guylol 530 519 gdisiz wRldAl gudl 3= 4R
YoiSly Arrll s Ycu~t $3.

S1S galsiR 3l Ful 50 3U S, £35 3 Blaul 0.08 m 8, ¥l 0.8 A <l v
uallBd Al 8. 2l G3elldl 3w u Yeigly @il areial s

29 Describe an experiment to demonstrate the transverse nature of light. A ray 6
of unpolarised light is incident on plane surface separating two media entering
from rarer to denser medium. Drawing a diagram, show polarization of the

reflected and the refracted light. Hence obtain Brewster's law.

usta(l xque wsld ealaal e siS udloL asldl. sy ad usiad st el o qussia
Yus Sl 215 AULR Y% U ufdd 4 [Rd HiHl A HIHHL udd ©.
25l €13 vualdd 244 2rualdd wstag gagt ealdl. 2l Gualol s31 gre-dl Mux
qadl.

30 Explain with the help of circuit diagrams the working of a p-n junction 6
diode in (i) forward and (ii) reverse bias. Draw its V-I (Voltage-Current)

characteristics showing the necessary circuit diagrams.

s uRuY 2Rl Hee A (i) 2A-UAAAUL (i1) BesH oudAAKL p-n AR 1413
sidmeudld rvaidd 5. %330 uRua 2R oLl d-l dledl-tirl et

aMbid S,

OR |/ v34l
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(a) Draw the circuit diagram of a n-p-n transistor as a common emitter

amplifier. Briefly explain its working.
(b) Define power gain and voltage gain of a common emitter transistor.

(a) n-p-n 2i[ReAl GUULLL 530 oirlde GAUlHY BRIFS UA sl uRUL Y oield).

ardl sidfafe gsui agldl.

(b) GHu[H Gus 2ilnrexdl ulsa-alol wq dieadl-alota rvyifud s,

65/SS/A/GU-312-G-A | 12 %



