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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. 63/0SS/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
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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.
(i11)) 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.
R ¢ () W Ul & ST <) Ol UeT-uT | fqeed @i €, AT o 3m ueAl H eniala
fomea T TE Wl U9 W oNUB! Usk & faehed @ IAL I Bl
(i) Y% 99T & MY o fa@ T ¥

(iii)

U9 ®HIG 1 ¥ 10 9% & A% W H IR fa@wew (A), (B), (C) @am (D)
g, B ¥ e 999 SugE 3 9 faeed W 9 @ 39X g qor Stuel
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1  Which one of the following laws, does not pertain to electrostatics ? 1

(A) Coulomb’s law (B) Gauss’s law
(C) Ampere’s law (D) Law of Conservation of charge
frfafad & & dar tem Rex Jegfuest & d@dfuq @& & 7
(A) M & | (B) Tme® o1 faH
(C) ufgax &1 oy (D) eay @ ram
2 The potential due to a point charge Q, at a point distant » from it, is : 1
(A) inversely proportional to r (B) inversely proportional to 2
(C) directly proportional to r (D) directly proportional to 72
forel fovg amaer O @ 7 0 W Rua fog o /A & aar & —
(A) r & HRATIIRH (B) 72 % egehururdl

(C) r o sgshTgaTal (D) 72 % STshHTIAT

3 On increasing temperature, the resistivity of 1
(A) A conductor decreases but that of an insulator increases
(B) A conductor increases but that of an insulator decreases
(C) conductor and insulator both increases
(D) conductor and insulator both decreases
qragfe TX i —
(A) =T@® B BH BN § foheg HaTd B To ©
(B) @& %I Sedl §, [bvg HATAH DI HF Bl &
(C) =% 3R FA@H Ml B ol §

(D) dT@® X FAWH QT B Tl §
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4  Which of the following has maximum resistance ? 1

(A) Galvanometer (B) Milliammeter
(C) Ammeter (D) Voltmeter
frefarea ® fergen wfaiyg 9a9 aife srar & 7

(A) e (B) el

(C) uHrx (D) dwedIex

5  The angular momentum of an electron in the lowest energy state of hydrogen 1
atom is :

TR U % AT Sul WX X fOEME S| BT B e B § -
h h

(A) pyn (B) .
© = o
6 Moving mass of a photon is given by : 1
B & TS FeH bl G B
™ & ®) 2
© & ®) 7%

7  Half life of a radioactive element is 8 days. In how much time will its mass 1
reduce to 1/8™h of its original value ?

(A) 1 day (B) 64 days

(C) 3 days (D) 24 days

ferell Yfeaiufeea q@ &t sreig 8 i ¥ | oo i o s@en so0wm 72 & ot @
T &1 1/8aT WRT w® S ?

(A) 1f= (B) 64 e ¥

(C) 3f@= (D) 24t =
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8 In nuclear reactors, heavy water is used to : 1
(A) enhance the speed of fast moving neutrons
(B) reduce the speed of fast moving neutrons
(C) absorb heat energy

(D) absorb extra neutrons

T uee & 9 i@ IuA § @ S @ -
(A) rermdt g B AT R To™ & fow

(B) ToRTET =Ml &1 I HH B & ¢

(C) T Foll & AT &g

(D) sifafkad =T & e &g

9 In p-n junction diodes, the depletion layer has high resistance, because it 1

contains :

(A) no charge carriers

(B) large number of charge carrier

(C) Only electrons as charge carriers

(D) Only holes as charge carriers

p-n €Y ST # 3@ed XA & YUy e 2rar &, Fifh 368 —
(A) oAt AEH Tl B &

(B) odeT amed e §E@ 7 B §

(C) %ad SHGL &1 ST e el ¢

(D) %a@ B ¥ AL ABH B ¢
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10 Which of the following is a universal gate ? 1

(A) OR gate (B) AND gate
(C) NAND gate (D) NOT gate

frfafed ® & @F—a1 ifoes T2 BT & 7

(A) OR 72 (B) AND T
(C) NAND e (D) NOT e
11 Write two postulates of Rutherford’s atomic model. 2

TEHIS & YA Aisd & af sffied fafaw |

12 A body of mass m is thrown vertically up with a velocity v. It returns back 2

to the thrower with the same velocity. Calculate :
(i) the change in momentum and

(i1)) the change in magnitude of momentum of the body

m G BT s U v O § SHEHUTT: HULC Dl 31T Bl Sl & | & W BT I
I W Hheb a1 & BT H ST T | URpaT BN 3HH ¢

(i) € ¥ e I uiadd @1, o
(ii) €om & gfewmer § B o afeds @ |

13  Distinguish between the internal energy and the heat energy of a body. 2

fpaT iz &1 STiaie el 8l ST Holl & W ¥ BT |
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14 Give one example of each of the following : 2
(i) Transverse wave and

(i1)) Longitudinal wave which we can sense but cannot see.

(i) TRy T4 SR (ii) e U1 o Y% &l VEl Ush—Udh ISR A R 5w
@ d1 TR U 9 TR 3hEEl S oTHd B dahdl § |

15 How will an electric dipole behave when placed in a non-uniform electric 2

field ?

T AN JEd & (@ J9gd [5Yd @1 Fde FT e 7

[\S]

16 Why do most of the ordinary gases not show dispersion with white light ?

ATIRTIT T Y 94T hI9T T 99 TIear =i & weldia &<l & 7

17  While sitting in your room, you can hear the sound of a horn blown but do 2

not receive the light of a lamp lit on the road side. Why?

O B H IS MY TS U o1 a1 B 0l T al G I & IX s b
A A W BT YBIT ST q% &I GEd urar |y 7

18 Photons of energy 5eV are incident on a metallic block of work function 2
2.3 ev. Calculate the maximum kinetic energy of the photoelectrons emitted

from the metal surface.

2.3 ev BT HAT A [BE €] % Zws U SeV Holl b WM Bl VR Bl A § |
Y SN B O Bl SAaEl Bl STRIehdT T ol T Uiehad g |
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19 Water flows steadily through a pipe of varying bore. If the velocity of flow 2
of water is 2 ms~! where its diameter is 0.2 m. Find the velocity of flow of

water where its diameter is 0.1 m.

Raal = & fhal sy ¥ s 9o A id 9 yaied 8 @1 3 | 9 $9 WH
T WEl U9 B A 0.2 m ¥ WA Bl Yo 2 ms! B q@ S¥ WH W WA & YAE
Bl TG T B el U w =@ 0.l m ¥ ?

20 A transistor is designated as AC 125, what does this signify ? Name the three 4
configurations in which a transistor can be used. Draw a circuit diagram with

proper biasing, showing a n-p-n transistor in common base configuration.

e 2o df AC 125 9 foom T 8, 9% w0 stvaeirg wiar & 7 2Rl & aF
susy foamet % Tm fafag | n-p-n e @ Swafts smar foame ¥ Suge
AEIT T9T Y 3@ ST |

21 Drawing neat labelled diagrams show the construction and working of a 4

Carnot engine. State the various steps involved in its working.

ATiTRd WS STLE! BT & % 371l SeaT o Hrrgfafy qeisy | st srifaty
¥ onfte fafi=r =weon @1 S Bt

22 A ray of white light splits into a pattern of its constituent colours as it passes 4
through a glass prism. But it does not split when passed through a glass slab.

Explain why ? Draw diagrams in support of your explanations.

TR HIMTY b 99d TehT1ST Dl BI5 B0 71T Bid o T & I[OIl & a 379 ezl
T H foamiora o &1 STl & 93] 519 e BId % STadrh 2o § IOl & ar sragar
T fawita i T8 B ? STue e & fiu wWes Aifhd STl @l SUART
BT |
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23 Draw a circuit diagram of a full wave rectifier with a filter circuit. Also show 4

the input and output wave forms.
ftheet gad Qoo el &1 aitgy am@ s9Ey | 36 ael ofik Fia a&m &
9 T9mmEy |

24 Calculate the difference of pressure between inside and outside of (i) an air 4
bubble in water (ii) a spherical drop of water and (iii) a soap bubble each

of radius 0.5 mm.

Given : Surface tension of water = 7.2 x10~2 Nm™!

Surface tension of soap solution = 2.5 x10~2 Nm™!

(i) 9l % AR Teh arg H gogel

(i) S @I Th TR g8 q

(ili) ©gT &1 TH FagaT, T g9 g9 B 0.5 mm % ¥ @ 39 AT iR aex
% T A H ST BT G BN |

foar m ®

A B gss qAd = 7.2 x1072 Nm~!

g & O B g8 G = 2.5 x1072 Nm!

25 The frequency of sound emitted by a source is 1 kHz. Calculate the wave 4
length of the wave received by the observer : when (i) the source and the
observer both are stationary and (ii) source is moving towards the stationary
observer with a velocity of 40 ms~!. Assume that wind velocity is zero and

velocity of sound in air 340 ms~!.

forel =i &1 S watt @l sgRa 1 kHz ¥ 1 Yt g1 U89 1 WM arell &4t
Jieed H1 Uihad BT : (i) 99 | oK Y qF aimmeeer # & o (i) 9
i Rex Yee il X 40 ms~! & I ¥ T B @M A | FE T A fh e
5 T T & o ag A |t @ A 340 ms~! ¥
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26 When the current drawn from a battery is 1.0 A, the potential difference 4
between its terminals is 9V. When current drawn from it is 2.0 A, the voltage

reduces to 6V. Calculate the internal resistance and the emf of the battery.

fpel S0 9§ 1 1.0 A &7 &1 9T I SR & df 39% Rl & S favaidaR 9V amn
AT E | 99 389 2.0 A 9T @ S § Al dieedl 9 B 6V T Wl I 92 h
Jiden gy K emf @1 IReeT BT |

OR / 3

A metallic wire has a resistance of 50€2 at 20°C and 50.5Q at 120°C.
Calculate the temperature coefficient of resistivity of wire.

g1 &b Wk R B Yy 20°C 1 50 Q gar 120°C 9X 50.5Q ¥ 1 9 & a9
FiIehal UTich T IReha DI |

27 (a) State Newton’s three laws of motion. 6

(b) Starting from the third law of motion, derive the law of conservation of

linear momentum.
(a) = % M e e Prow Rifaw |
(b) Tfa & Jard Fom o & HTh WA AT X0 99 Fa= Sy |

28 (a) What is meant by a wave front ? Mention the direction of a beam of 6

light, with respect to the associated wavefront.

(b) With the help of a suitable diagram, explain the Huygen's principle for

the propagation of wavefront. How is a plane wave front produced ?

(a) TEM E FAT U BAA S ? WeblaT o Tepdll FpoTgT o |1 Hareg T &6 |rdet
feptords @l fem wm el & °

(b) SUgHE M@ TAGT TN WA Sl T e & & iy |
THAA T BH S@ BT § 7
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29 A bullet of mass 10 g collides with a block of wood of mass 1 kg kept at 6

rest, with an initial velocity of 100 ms~! and gets embedded into it.
(a) Calculate :

(i) The velocity of the system after collision.

(i1)) the kinetic energies before and after collision.
(b) Is the collision elastic or inelastic ? Justify your answer.

(c) Calculate the energy lost in the collision. What happens to this energy ?

10 g Ze|™ &1 T e 100 ms—! &% 91 § faummearen § 7@ 1 kg g9 & dhel
% TH b ° THUA ¢ ofT 399 Ul &1 9l o |

(a) URpew BT :

(i) dug veaq o™ & 9T |

(i) ¥oE g T weA e He |
(b) TgT YARY T AT STYARY ? Y ITX % GHI ¥ qb T |
(c) waz ¥ gZ Ful-—&I & b BT | 39 il & o7 el & 7

30 An air cored solenoid has a length 25 cm and diameter of 2.0 cm. It contains 6
1000 very closely wound turns. When a ac source with emf 200 V and
frequency 100 Hz is connected across it an effective current of 2A flows

through it. Calculate the
(i) inductance
(i1)) impedance and
(i11) resistance of the solenoid.
qrg wifsd fpel afATferest @ @mg 25 om 8 &m| 2.0 cm & | 399 T UTH-UTE
@Y T 1000 HX T | 99 9% R & = ww 200 V emf 3R 100 Hz smgfa @
ac HIq SIS S & O 389 2A %1 GHIE! €10 JaTied sl & | sl & (i) Wb,
(ii) wfaarem qon (iii) wiae & afieaT Bk |

OR / 3t
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(a) a 250V, 500 W electric mixer is connected to a 125 V ac power line

through an ideal transformer. Calculate :
(i) the turns' ratio of the transformer
(i1)) The current drawn from the power line
(b) (i) Is the transformer step up transformer or a step down transformer ?

(i1)) How will a 250 V, 1 KW bulb behave when it replaces the mixer

in the case (a) ?

(a) 250V, 500 W &1 ws g fre 125 V ac &1d 9 Th oTael Ziamiee @
%L ST H R0 Iar & | Giehe SNy

(i) ZERET @ wafes e fadines pusfaal & & &1 o
(i) ac & & § T 4T &1 GHET
(b) (i) TE ATHER Il ¥ A1 STUET 7

(i) B (a) ¥ aftfa freeR & @ 9 afg 250 V, 1 KW &1 96 3S9arT
T @AT STl 39T e [hd Yhi< &l SN ?
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