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Candidate must write his/her Roll Number on the first page of the Question Paper.

Please check the Question Paper to verify that the total pages and total number of questions contained in the
Question Paper are the same as those printed on the top of the first page. Also check to see that the questions
are in sequential order.

Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

Write your Question Paper Code No. 65/0SS/1, Set— on the Answer-Book.
(a) The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.
(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility for
any errors/mistakes in understanding the question will be yours only.
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Time : 3 Hours] [Maximum Marks : 80
T ;3 9] [qUriE : 80
Note : (i) All questions are compulsory. There is no overall choice, however,
alternative choices are given in some questions. In such questions, you
have to attempt only one choice.
(i1)) Marks allotted are indicated against each question.
(iii)) 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 extra time is allotted for
attempting multiple-choice questions.
fRet ¢ () wW Ul F ST 3 P geT-ww A famew T ¥, fAT 1 3m ueAl # et
famea T TE W U W oNUB! UH & fahed w1 IAL I Bl
(i) Y&® 99T & TEA o U T ¥
(iii) 997 ®HB 1 ¥ 10 T & Ydd W ® AR fgawew - (A), (B), (C) @am (D)

g, o 9 e g9 SugE §1 O fqeedl H @ @R I g q9r SOl
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1  The physical quantity which is equal to the change in momentum of a
body is known as :

(A) Force (B) Acceleration
(C) Impulse (D) Work

IE Wifqe THRT oY Bl e & a9 § owaX & SEX el §, Hedl § ¢
(A) I (B) @

(C) ama (D) @

2  Two bodies of different masses have equal momentum. It implies that :
(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.
g wemml ot < st % dam ST ¥ | g6 Aaew g w € 6
(A) Twh fUs & Tifae-wet erfres # 1
(B) wrl fie &t st sifue 1
(C) =Ff el @l Tfas—Fg Sey 2|
(D) =mi ffei % 4 S |

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

31 Bl AR, T Mo arg ¥ T qE ¥ 'd' U W @ & df 9% 99 F' |
A & | A 32 2 IXAgAich & [l 5a | Sa-l & g0 IX @1 9T df 374 § T
T W S T TG SHBI A BAT

(A) 4F (B) 2F
(C) F (D) FP2
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4 A 10 A ammeter has a resistance of 0.09€Q). What resistance of the shunt 1
will enable it to read up to 100 4?

0% 10 4 T A9 It fopdll Utex a1 wfarg 0.09Q ) 3@ Rl & &= fea
gig e 9X I8 100 4 T A9 qO?

(A) 0.001Q (B) 0.1Q
(© 0.01Q (D) 0.9Q

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) be halved
(C) be doubled (D) be quadrupled

I % 50 v 9 afe A Al & 9= @ g @ smer e fear smg aen
Al T uq & 9= @ g B & A B e e @ AT

(A) sfafaa & (B) omel & S
(C) & T & S (D) =R T & s
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
foraa—ds @l e uRafdd 2 @

(A) Brd @ e % ergmegE A

B) Tore % s §

(C) B iR 9< & &/ & U & ST |

(D) 8 9 % Y & Yiqamga o e 70 & St fear ™ §
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7  Name the physical quantity whose SI unit is Becquerel :
(A) Wavelength
(B) Frequency
(C) Activity of a radioactive material

(D) Disintegration constant

Sq Hifqe Tl &1 9 Fage fger SI A 6 §
(A) To=H

(B) smgfd

(C) Tl Yfeaiufea uared &1 wlrefad

(D) fa=es fFaais

8 2;;3(] has 92 protons and 238 nucleons. It decays by emitting an ¢ -particle
and becomes :

234 234

@) oy ®) *Th
235 237
© v D) %INP

ZZEUﬁ92%®238q%@ﬁ@%%|%@m—wwﬁﬁm%m®ﬁ
BT & ol WY §ad T ®

234

A U E B) ,,Th#
235 . 237 .
€ LU (D) “ NP &

9  The current gain 3 of a transistor in common emitter mode is 49. If the

collector current changes by 9.8 mA, the change in the base current is :
fepel iR &1 aru-—wfe § 39k IHARTS S famd o 49 ¥

Iy uEs-—aT ¥ 9.8 mA &1 ufad| ar ¥, df STER-YRT & HH ¢
(A) 0.1 mA (B) 0.15 m4

(C) 0.2 mA (D) 0.25 mA4
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The logic gate shown in the figure is a :

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

@ >C ®
B Y

o= o gottar mar 9% e ¥
(A) NAND 72 (B) NOR =
(C) AND = (D) OR <

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 5=a®™ &1 @ig U 10 96 § 8§ m & HaE d HUX S/l T |
39D YSE Bl TS TR BT G DI |

12 Show that the surface tension of a liquid is numerically equal to its surface 2
energy per unit area.

915U o Tohdl 59 &1 Jso—aTa SAifcheh ©Y A 3HbI JB—Fsll Ul S5 &15Thd b T
BT |

13  The efficiency of a Carnot's engine working between an unknown temperature 2
and ice point is 75%. Determine the unknown temperature.

Teh ST A9 SR f&Hies & SIg &Ed fhdl &Ml 3o @l gerdl 75% &1 39 orsd
A BT A S B |
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18

State any two differences between stationary waves and travelling waves.

AT T Y TN & S/ Bis &l X Sdisu|

The electric flux through a Gaussian surface is zero, does it necessarily

mean that

(a) The charge enclosed by the surface is zero

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

TRt MSEE I56 | oA aTell JEd Foed S &, 91 39! Ay ST(amdd: I8 & 1o
(a) TS a0 INEE A& I 8 7

(b) U= & Y% fog WX Iga & g B 7

An electric lamp is rated as 40 W, 220 V. Calculate the (i) resistance of the
lamp and (ii) the maximum current that can be safely passed through it.

s Iga o 40 W, 220 V % 0T a9 71 @ | 39 o9 @ (i) Siaiy e (i) 39
HEqH €T &1 JaT BN S 389 ¥ gUed &9 § O ST qadl ol |

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

ThI9T o AR N foaas & g o= faRau|

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

to that its second excited state.

TESO ICAY &6 JI9 JEo-w R & SEa-wx &l Seitell & oTgud &
IRehe BT |

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

NAND 72 @1 frfm NOT 2 & fay & yem fean mar ¥ 39 e fffd
qh-ER (A ) B 19 30 8fX 3T goar-green fafay)

State Newton's second law of motion. Use it to derive the relation ]_5 —ma-

Hence define SI unit of force.

2 B R &1 TEA P AT | S6eT ST e €Y F = mg G i ok
3Gk YR WX g & SI A &l aikeiia s

Explain why :
(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?
=TT B fm =
(a) U THYT BT g3 T8 I & BT 9 YU T b I aAfsha ol & STl & 7

(b) Trel s F@ ¥ ARAl 33 @3 BRI MR Iic B G99 U9 Th ad ard
T HT Wl § 7

Discuss reversible and irreversible processes with one example for each.

STHAUTE T STIhAIE Wbl H & &% 1 Uoh-Udh IQEAT od T U BT |

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

was it corrected by Laplace?

I H @ % AT dEEH g B G [ahau iR a9sEy 6 aras & 39 /&b el
Y U T AT ?



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

surface. Hence verify laws of reflection.

TE & ST &1 SUAT Hie 39T 6 gemer-—ad el a9ad g5 9 e T
rafad Bl ¥ 1 39 YBR, U & e @ g Hifvg |

25 State the principle of working of a potentiometer. With the help of a circuit 4

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

TRREMRT & BTG 9a3U| T IRy Rd & GErdl 9 9936 6 &l
witHe Gl &% emf B AT BY B A S 7

26 (i) Draw a circuit diagram to study I[-V characteristics of a photo cell. 4

(i) 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?

(ii1)) 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?

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

constant.

(i) el wiRl @ & [-V Ifiaavl &1 oTeqas & & e 9y o a9 |

(i) <9 g9 dreran &R fa=1 sngfaat & fafeor fore wiel-a@ & hue ) e o
¢ @ "gha g T fawa & @y e yer ufafaa gk § 7

(iii) w9 g9 emgia &R fafr= droramett & fafezor fpe el 9@ % e W s
Wd ¥ wre fava & gty Qe fava feg we afafdd g B 7

(iv) Ts % ST Ul fafwon & sgfa &1 saiaiad W@ ¢ 39 dear o
IREET & | GHIT—Ed 9T | BN aren uiEdd aenisgl

OR | s
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An isolated hydrogen atom emits a photon of energy 9 eV. Find the —
(i) momentum of the photon

(i) 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)

B3 TR SRS &1 TN 9 eV Sl & B IETd BT &1 3 B
(i) 39 BT & g

(il) 39 WIRE BT YHE TS9N

(iii) 39 WM B Sl

(iv) ®TEEISH A &1 Yide™ =T

(feam ¥ : eEEe w] &1 gegue 1.6 x 10727 kg ¥ 1)

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

spring constant & compressed through a distance x is 5 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.
T % [H dI HOF [aRaQ | g5y &6 4 R i & fpdll g [T &1 x gl
s e et T g e R s e A

2 kg g™ & B3 U5 k= 100 N ! feiwr fromie & frer s fom @ Sper
T30 gomdH @ 10 cm Wiy R @ aitd s o T 0 & &1 91 g id
HINTT |



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.

E-ET & oW 61 Bu faRaw | 59 a9 &1 ST & fhel A aREmR! qu
% s UX YHd &5 Bl Howh G~ DIy |

1 IR FUsA fred 50 %Y ¥ of g B @ Brear 0.08 m ¥, 399 0.8 A
@ G YaTed & W 3| 39 FUSHl & bR U JEDHIA & B UNbAT B |

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.

TS T ST TP TR BT % g el TR &1 aquie ST | Y Wenret
%1 BI5 TohTOT a1 AILTHT Bl JUh HIT AT T THAA I8 X AT BT e HIemH
Y O e § YA Bl ¢ | s et qtaEtad o svataa WetsT @l ganT wafid
HINTY | HHT SUART HLh TR B 197 YT HifTd |

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.

Teh U 8@ ! Feraal 9 (i) e-araa+ ¥ (ii) Seha-—a@e ® p-n €§f s™iE
Bl BIOYOA! @ AT BT | SMI9TH TRUY 3G §hL 39h  deedl—8ml
arfyyeretor ofeifad @I

OR | s
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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 ZIRTEI B IYAR HLh IT T SHIAFTS Scquich Taeh BT IO G
IARU | HAT H D! BRI BT O BN |

(b) THATS Teois ZINTET @ TRI-—wieel iR dieear—afeer &l afvymmd fafRaa|

65/0SS/1-312-A | 12 e
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1  Two bodies of different masses have equal momentum. It implies that :
(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.

faf=r gemml a3 RSt & WO qUeX ¥ | 39 Taad 98 e © i
(A) Twh fis @ Tioe—Fet eifte 2|

B) 9 s & et it )

(C) =i fisl & Tiaw-Fwid Iy

(D) =i fu=i & 9 Tuay ¥

2 A 10 4 ammeter has a resistance of 0.09€2. What resistance of the shunt
will enable it to read up to 100 4?
0¥ 10 A T A9 ot fohsll WHreX @1 gfadg 0.09Q 2| 3@k Rt & Sra foea
gfaQe sies W I8 100 4 9% A9 qra?
(A) 0.001Q (B) 0.1Q

(C) 0.01Q (D) 0.9Q

3 The width of diffraction band varies :
(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
[CERREEEICI G ST ORI I
(A) Tl @ <o & orgrgeE W
(B) T % R &
(C) 1 ofiR 93 & &1 &I U & SFTIHAgId o
(D) ¥ ¥ % MY & Slawmgaa & fae B o dfra fear mar 3
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4 2;31] has 92 protons and 238 nucleons. It decays by emitting an ¢ -particle 1
and becomes :

234 234

@ v B) %, Th
235 237
© u (D) NP

2oU F 92 WEt T 238 iR SR ¥ 1 T8 T e S B b
BT € ol W 9w S §

234 . 234

(A) U H B) 5, Th#
(©) ij 3 (D) 23973NP q
s 1
@ DC .
B Y

The logic gate shown in the figure is a :

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

L4 DC ®
B Y

fas o gotiar AT 9 e %
(A) NAND e (B) NOR =
(C) AND 2 (D) OR
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6  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
& Hifaew TR S Rl fs & dom 9 o % I BN 8, e §
(A) (B) R
(C) e (D) &
7  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 :

TN BIE SR, e Mo ag § T gaC 9 'd' 30 W @ & @ o a9 'F' 9d
AT 7 | AT 3= 2 YXAgai & Rl 5a ® Sal & g U @1 9 af 3 ° Tdh
A T S q@ T IGHT AT SR

(A) 4F (B) 2F
©) F (D) FI2
8 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) be halved
(C) be doubled (D) be quadrupled

o % f Rl wEm ¥ af < e B S B g0 B e a R W en
R e B A @ g B S T A R A Rt e

(A) emfEfaa & (B) amel g S
(C) = T & S (D) AR A B SO
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9  Name the physical quantity whose SI unit is Becquerel : 1
(A) Wavelength
(B) Frequency
(C) Activity of a radioactive material
(D) Disintegration constant
S ifaew AT &1 99 SaRy g SI Ao 63 ¢
(A) qoTRE
(B) emgra
(C) Tt UsATforea watel 1 Whereferd
(D) fques Faais

10 The current gain 3 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 :
fordl iR &1 aro-—afer B 3a% SvalTs Sces fa=ma & 49 3

gie UG-G § 9.8 mA W 4EdA B &, A SRR B A & ¢
(A) 0.1 mA (B) 0.15 mA4

(C) 0.2 mA (D) 0.25 mA

11  Show that the surface tension of a liquid is numerically equal to its surface 2
energy per unit area.

39NEY fop el 3@ 1 Yo—aaTa Stifthes &9 o 38D JS3—Fall Ul 3HT3 A% b IIET
BT 7|

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

YT T W 0N % S g &l oY Sdisu|
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13 A metallic wire has resistance of 30 ohm at 20°C and 30.16 ohm at 40°C. 2

Calculate the temperature coefficient of resistance.

g1 & foRel At @1 wfrder 20°C WX 30 sfiew qar 40°C 1R 30.16 3EH 2|
9% URUY B AH-TOT6 THiAd DI |

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

to that its second excited state.

TR TN &6 Yo Iga-wX of f5da SEua-X &l Suttsll & 31Ul
Ti{ehe BIfTd |

15 A body of mass 100 kg is lifted up through a distance of 8 m in 10 seconds. 2

Calculate power supplied.

100 kg 5= &1 @iz e 10 ¥Hs & 8 m & SAg db HUL IS/ ATl
3D YS DI T3 STfeRd T UHebe g |

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

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

Teh A a9 AR EHies & 99 wEa 6l &l 399 & gerdr 75% 1 39 ofsna

A9 1 A T DI |
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17

18

19

20

The electric flux through a Gaussian surface is zero, does it necessarily

mean that
(a) The charge enclosed by the surface is zero

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

fondll TMHH IS8 | ST AT Jgd T [ &, F1 S9! i SAard: 98 & 1o
(a) U B0 UNES oEYT 9 § 7

(b) U= & T g W T & I &7

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

ThI9T & ATqeh o i foaas & 9 s fafau)

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

NAND e & | NOT Wz &% fagr & yem fmar mn 21 3@ wer i
qh-ER (A ) B 19 130 i 3T goar-green fafay)

State law of conservation of linear momentum. Using this law obtain the
expression for recoil velocity of a Gun of mass m, if a bullet of mass m

and velocity v is fired from it.

@ g4 w@Xeor am Iay | 39 R @1 Suan wie m FEHE bl SH a5% @
gfaeg—aT I Y e m F@WE B M v ST " Sl S

2
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21 Discuss reversible and irreversible processes with one example for each. 4

STHAUE T& STIhAvT WhHl H & &% &1 Uoh-Udh IQEAT od T U BT |

22 Write any two properties of nuclear froces. Prove that 1 amu (atomic 4

mass unit) is equivalent to 931.5 MeV of energy.

e Iel % B & e SRyl 9y ©6 1 amu (3HTE IRET] SeEEE
qTE6) 931.5 MeV Sutl % d9ged BT &1

23  State Huygen's principle. Using this principle show how a circular wavefront 4

propagates.

TR fagia @1 wue fafeu | 39 fasia &1 Suam &t 39y 6 @5 gamer
TEM fohE B WHT BT 5

24 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?
T B fm =
(a) TH THIT BT g3 T8 1 QG BT 9 TUAT T b I aAlshal o &l Sl & 7

(b) el o 3 ¥ PGl g3 @ BRI MWK 1T B T99 9991 Ue 1ad ar
T BT Tl & 7
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25 Write Newton's formula for velocity of sound in air and explain why and how 4
was it corrected by Laplace?

I # @ % AT dEH g B g gy i a9sEy fh amas & 39 & el
HY AT T AT 7

26 State the principle of working of a potentiometer. With the help of a circuit 4
diagram explain how the emfs of two primary cells are compared?

TR & BE-fsia IaRT| Te 9y g & 9edl § 9935 6 o
wgtHes ¥l & emf B AT HY BN A T 7

27 Define Work. Give its SI unit. Write the conditions under which work 6
done is (i) zero, (ii) positive and (iii) negative. Give two examples of each

casc.

BT B g faRaw | 38T SI 915 AU | I 91T T Seeiid disTd 5T ST=id
frar T & - (§) SEI“@HT%, (i) &I B ® Ud (i) Fonee w3
A% TBIU &b I—aI SIEI0 QI |

28 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.

YHIST T STIIRT Upia UaIed & % g fpell wam a1 auie i1 srgfaa werer
%1 BI5 TohTOT a1 AL Bl JUh HTT Il T THAA I8 X ST BT e HIemH
Y O W19 9 A Sl ¢ | S St qEiad S Suatad WersT @l ganT Waiind
HINTY | SHHT STIART Hch TR Bl a7 YT HifTT |

65/0SS/1-312-B | 10 B2 [ Contd..



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

characteristics showing the necessary circuit diagrams.

Teh UG SR Bl Tedd ¥ (i) SU-I=a § (i) SohH-—a=a8+ § p-n €@ s
B BHRAYUE! B ATET DT | ATITH IRUY STRE I 39% aleedl— 8T
e seiRad Wi

OR /| 3tyan

(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 TR BT SUANT Hh T T IHANSS ISt Tadd & IRUY 3@
TEY | Had F 3HH BRI B AUA BT

(b) TAFTS Teoieh IR @l 9Ty S dicedr—ared @l g faRag |

30 State Biot-Savart's law. Using this law derive the expression for magnetic
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.

E-HET &% oW 61 Bu faRaw | 59 a9 &1 ST &l fhel A aREmR! qu
% s UX YHd &5 Bl o G~ DIy |

i IATHR FUsA fred 50 %Y ¥ of g B @ Brear 0.08 m ¥, 399 0.8 A
@ G YaTed & W 3| 39 FUSHl & bR U JEDHIA & B UbAT BT |
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English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.
(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility for
any errors/mistakes in understanding the question will be yours only.
L7
el Y-S % Ued USS U AU HAehHih Hasy fod |
FHUAT UST-TF BT G o fob TSI & HoA JSoi a1 Ul Dl Sl & FEAT & a1 J&H I8 & qad U
BU ¢1 39 9 @ Sd W B o 6 9o wihe w9 A )
SA-gRae ¥ veam-fag I st ffdse et & sifafiad el o orgeie faem ax gt @1 s
EAT SR
o TE-gRasI T 9eT-U @ s ged 65/08S/1, Ae-[C| fae
() gig?m%ﬁ/mmmﬁ%lﬁﬂﬁ,uﬁ:maﬁeﬁ#ﬁ%ﬁnﬁﬁs@wwﬁw%

TN, AT, HIW, T&pa ofik R
FUAT IJT-—giaem ® iy U Siew ¥ fad 6 oy foew W § I fw w 2

(@) afs oy &S ud oy & orfafiad fpar o v ® SO fo@d & @ W99 &l @we™ ® W arar
Ffeat | ety @b e Baw sy Rl
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PHYSICS
MNfew s

(312)
Time : 3 Hours] [Maximum Marks : 80
T ;3 9] [qUriE : 80
Note : (i) All questions are compulsory. There is no overall choice, however,
alternative choices are given in some questions. In such questions, you
have to attempt only one choice.
(i1)) Marks allotted are indicated against each question.
(iii)) 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 extra time is allotted for
attempting multiple-choice questions.
fRet ¢ () wW Ul F ST 3 P geT-ww A famew T ¥, fAT 1 3m ueAl # et
famea T TE W U W oNUB! UH & fahed w1 IAL I Bl
(i) Y&® 99T & TEA o U T ¥
(iii) 997 ®HB 1 ¥ 10 T & Ydd W ® AR fgawew - (A), (B), (C) @am (D)

g, o 9 e g9 SugE §1 O fqeedl H @ @R I g q9r SOl
SA-GRAHT # Yo €T % G Sal farag | Sg-fasmedt Ul & g erfafem
g el e smomd
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1  Name the physical quantity whose SI unit is Becquerel : 1
(A) Wavelength
(B) Frequency
(C) Activity of a radioactive material

(D) Disintegration constant

S ifaew AT &1 99 SaEy fEear SI Aee 63 ¢
(A) ToreE

(B) emgra

(C) fere fsamforea wared a1 wfereferdy

(D) fqees Fraais

2 The current gain 3 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 :

fordl iR &1 aro-—afa B 3a% WAl Sces fa=ma & 49 3
gie UG-G § 9.8 mA & 4EdA B &, A SR &H A & ¢

(A) 0.1 mA4 (B) 0.15 m4
(C) 0.2 mA (D) 0.25 mA4
3 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

I5 ifes it S fR fiis % w3 F orX % UER B ¥, weem €
(A) o (B)

(C) & (D) @
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4  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
foeci-ds & =ieE aRakmd B ¥

(A) Frdr @ iR & ergweTga A

(B) @ % wfq@mgard o

(C) T oiX o< & 919 &l g & STgmAgaa o

(D) 9 9 % Y % yiqammgua & e 7l o dfa e mn @

A

@ DC ®

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 DC ®
B Y

o o ot T I e ¥
(A) NAND 7 (B) NOR =

(C) AND (D) OR e
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6 A 10 A ammeter has a resistance of 0.09€Q). What resistance of the shunt 1
will enable it to read up to 100 A?

0¥ 10 4 T A9 It fopdll Ttex a1 wforg 0.09Q 1 3@ Rl & &= fea
giag e 9X I8 100 4 T A9 qO?

(A) 0.001Q (B) 0.1Q
(€ 0.01Q (D) 0.9Q
7  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.

gt sl o 1 sl % dam e ¥ | g6 Aaew g E © 6
(A) Twh R @t Tias oot erfees 2

B) w ffs @ Maw—e it )

(C) Tt =i &1 iaer-SHerd sEy 2 |

(D) =mi ff=i % 4 SO |

8 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) be halved
(C) be doubled (D) be quadrupled

a7 % T5-—T30 wam | afg SN fARal & 9| @ gU Bl omer HY far Sy qe
fafat wd wd & 9 & g & A T w fen s dr e

(A) emfafaa &M (B) omdr & S
(C) & T & S (D) =R T & s
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9  Two small charged conducting spheres separated by a distance 'd' in air
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 :

1 B AT, oo M ag § T g 9 'd' T WX @ & @ o a9 'F' 9
A 2 | A 32 2 IAgAi o [l 3a | Sa-l & g0 IX @1 Y df 379 § T
TEL TR W I AT IHBT A BAT

(A) 4F (B) 2F
C) F (D) F2
238

10 U has 92 protons and 238 nucleons. It decays by emitting an ¢ -particle

and becomes :

234 234
A v B) %, Th
235 237
©) LU D) "4 NP

2;§Uﬁ92%@238q&m@ﬁ%ﬁ%%la€wm—wwﬁﬁm€5w
AT ¥ R @Y §ad ol ©

@A) U # ®) “Nrha
235 . 237 .
© U A ANE

11 A parallel plate capacitor of capacitance C is charged to a potential V. It is
then connected to another uncharged capacitor having the same capacitance.
Find the ratio of the energy stored in the combined system to that stored
initially in the single capacitor.

C e &1 Teh FHIR W HeM V aieear de iy fepan siar & | 7T 38! 99
eI o Ueh o0 ST e & iy SET 91 & | il & 39 3o § gatid
TSIl Bl U Tohd U # S9d Sl 9 STU §d it |
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12 Calculate the ratio of energies of the hydrogen atom in its first excited state 2
to that its second excited state.

TESOH TN & JoF Igaa-&X o f5da SEua-wR &l Suttell & STgur @l
e BT

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

YT T Y T8N & S Bis & ol Sdisu|

14 A body of mass 100 kg is lifted up through a distance of 8 m in 10 seconds. 2
Calculate power supplied.

100 kg Z=o|™ &7 &5 U 10 ¥he § 8 m & HaE d% SHIX SS/™T T |
3GH] YSE Bl TZ TR T GReaT BN |

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

ThIIT o AR X foaas & g o faRaul

16 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 e & [ NOT T &% fagr & yem fmar mn #1359 wer i
qh-ER (A ) BT 19 gd130 iR 3T gogar-areen fafau)

17 Show that the surface tension of a liquid is numerically equal to its surface 2
energy per unit area.

39TisY foh el 5@ 1 Yo—aaTa Stifhes ®9 o SHH! TS3—Fotl Ul 315 &%hd b IIET
BT B
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18 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

fondll TMHHT IS8 | ST AT Jgd T [ &, F1 S9! ardd SAamd: 98 & 1o
(a) U a0 INEE AE9 I 8 7

(b) U® & YdS o5 W Iga &7 I &7

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

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

Teh ST A9 &R f&Hies & S &g frdl &Ml g9 @ el 75% &1 39 ofsa
A BT A S BT |

20 (a) State the factors on which resistance of a conductor depends. 4

(b) A potential difference 'V"' is applied across a copper wire of length '/’
and diameter ' D'. What is the effect on the electron drift velocity of
(i) doubling ¥ (ii) doubling '/"' (iii) doubling D.

Justify your answer in each case.
(a) T BRBI &b AW FaRC N X B awe w1 gy MR e ®

(b) '"/'WE R 'D' AW % RN e FAx & A F I ' V! diee H1 v
T T E () V@ & A @, (i) ' W RO B B, SR
(ili) D @l & A1 B &I, aeeh o, o seiagHl & Sqdre 9 U R/ Y9
TAM? U AW B S STX % "HLN ¥ dd Qg
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21

22

23

(a)

(b)

(a)

(b)

Why a passenger falls backward when a bus suddenly starts moving
from rest?

Three forces Fi, F> and F5 act along the three sides of a triangle taken
in order, show that :

Fi+F2+F3=0

9 Bz 9 R ¥ e aa JE BT adl & df 399 SO0 ganar 4rg
@ o Faf R ¥ 7

I §@ Fi, Fo T8 Fy fedl Brge & & someii & erfiyr & v A
U U

Fi+F2+F3=0

Using Huygen's principle show how light waves are reflected from a plane
surface. Hence verify laws of reflection.

TR & ST 61 SUAN b 390 b TahreT-q & el qaa o6 | foret T
TEad Bl § | 36 W, URTE & Tl BT SemaT Hig |

(i)
(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.

frel wIel ¥a & [-V SifHaeron o1 oremdd ®id & [T ufuy @ Sy |

T FEE et oY B stghaa o faferter fpedt wre-—da & %S I ST S
T o g g T fawa & g fee yer uftafaa @i &7

99 g9 Sgha &R fafy= deramett & fafeszor fpdl wiel 9@ & hue 9 s
TG ¢ @ A fava % | Adr fawa few yer afafaa g 7

THh UE TG U fafbon &l ofgfa @l stafaiad t@d g4 39 dsrar o
REET % | GHIT—Ed 9T H BN aren uiade aenisal

OR / s

4

4
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An isolated hydrogen atom emits a photon of energy 9 eV. Find the —
(i) momentum of the photon

(i) effective mass of photon

(ii1) energy of photon

(iv) recoil velocity of hydrogen atom.

(Given : mass of hydrogen atom is 1.6 x 10727 kg)
i3 TR sEgee &1 TET 9 eV Sl & B SENd BT T 3 BITg

(i) 39 WA B GAT

(i) 39 B BT GAE 9N

(iii) 3| WM B Sl

(iv) ®TEEISH A &1 Yide™ =

(feam ¥ : ergio @] &1 geam e 1.6 x 1027 kg %))

24 Write (a) Kelvin-Planks statement and (b) Clausius statement of second law 4
of thermodynamics. Which of the statements is applicable to (i) heat engines
(i1) ice plants and refrigerators ? If the door of refrigerator is kept open in a

room, will it make the room warm or cool ? Give reason.

arTiael & faaE fam @1 (a) wfves-—<ie wod, dor (b) Fairgad wue fafa)
9 W BT B (1) SH-Z99 i SA-41 (ii) T @l a9r Whsie 9T ArL
Tar ¢ ? afg el Hay o T IWASTEX &1 ST AT @l ST df HAT 3T M
T T ? BT IRy |

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

was it corrected by Laplace?

I H @ % AT dEH g B G gy iR a9sEy 6 aras & 39 /@i el
Y T T A7 ?
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26 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?
[T BT T =l -
(a) U T BT g3 T8 &l g BT 9 TUAT T b I aAlshal ol &1 STl & 7

(b) Trel s 3@ # ARl &3 @I BRI MR Tis B T99 999 Tk Mad ard
T BT Tl & 7

27 (a) Define Power and write its SI unit. Show that one commercial unit 6

of electrical energy is equal to 3.6 x 106 J?

(b) Two identical elastic balls collide when one of them was at rest.

Giving reason, answer the following :
(i) Is it possible that both of them remain at rest after collision?
(i1) Is it possible that one of them remains at rest after collision?
(a) orfera @1 ufewm faRaw ofik et SI = faRaw | gemmsy f6 Jga w=t @t
RS @ 3.6 x 100 J % aUex 2 8
(b) T FIEH YERT IS FULZ BT § WSIh SH W T g faumreawar # o)
% 3d 3T SAET b -
(i) = g% ¥99 § 6 @uee & g I A famreren # am @] ?
(ii) a1 ge 999 § fop ¥o<e Uga U e faxmmewen # o =g ?

28 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.

T YUY @ &l Te™dl ¥ (i) oU-—9o@ ® (i) Seh9-9/39a o p-n 9 s/
Bl BIOYUNA! bl AT BT | SMI9TH TRTY 3G THhL 3qh  deedl—8mT
arfyyeretor ofeifad @I

OR /| s1yan
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29

30

(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 ZIRTEI B IYAR HLh IT T SHIAFTS Scquich Taeh BT IO G
IARU | HAT H D! BRI BT O BN |

(b) THATS Teois ZINTET @ TRI-—wieel iR dieear—afeer &l afvymmd fafRaa|

State Biot-Savart's law. Using this law derive the expression for magnetic
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.

IEA-—dTET & oW 61 wu faRaw | 39 a9 &1 ST S fhel AR aREmE! qu
% B W JEHT & B Foslh Fd DI |

I JRTBT Hredl Rred 50 BT ¥ 37T v %Y @ Brewr 0.08 m ¥, 389 0.8 A
B G YR B W T W FUSAl b bg UX TG & B BT BT |

Describe an experiment to demonstrate the transverse nature of light. A ray

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.

THIST T STIT Upia TSI & & g fpell wamT &1 auie St | srgfad weret
% BI5 AT 31 AL B JUSH HET I T THAA I8 X SN BT e ATea™
Y O W § A Bl ¢ | s et quaEtaa iR Svataa Werst @l ganT wafid
FHINT | SAHBT SUIART HIHh X B 199 U< HITTT |
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