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Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
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alternative choices are given in some questions. In such questions, you
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(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.
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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) TufmaR &1 Fram (D) emasT Eeew |
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 & SEmAIIRH (D) r*% STgwATURil
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

AUl IX HicRiehar —

(A) TE® B FF A T g pad B Sodr
(B) dr@® ®I Tl &, fhg pam@® B w A T
(C) s &R Ppams Ml Bl Toadl &

(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) RigHRT
() WX (D) eIzt

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) gy (B) —
T T
3h 2h
© 3 ©® =
6  Moving mass of a photon is given by : 1
BRI & TS FEHE B GF el §
hv hh
(A) o B) 5
hv _h
© = D) 5=

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

fordl Ysaufeea a@ &1 oterg 8 i § | fopaw fa9 o s9aht g™ 92 &Y oo 9w
FH™ H 1/8at W1 @ S ?

(A) 1= ¥ (B) 64 R ¥
C) 3f= ¥ (D) 24 B ¥
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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 g & 9l o SuAT § @™ S -
(A) rermdt g B AT R To™ & fow

(B) ToRTET =Ml &1 I HH B & ¢

(C) ToT Teli & AT TG

(D) eIfied gt & STasiver &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) oA AEE Tl BN &

(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 e (B) AND Tz
(C) NAND e (D) NOT =2
11 Write two postulates of Rutherford’s atomic model. 2

B & URAY] Grsd & a1 AtRa fafeg |

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 F Heh 9T & Y H SNaT T | Uihed HINT 3Hb

(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
@ @ T U 9T AR 3FEAr ST STIHT HY Fahdl § |

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

field ?

T FEAH A & ¥ T 9gd fEga & @EEr ®n e v

[\

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 B Hed A [BE! 91g & TS UK SeV TSl & B! HI 9B B SRl ¢ |
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
SPET 3o BT o IRY |

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
o A fawfa = T Bl 7 STUMl e & [N WRs Aifhd @l T YN
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 |

feam @ %

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
& Rex Jard & ok 40 ms! & 9 ¥ AT B W A | T8 9H Afg fp g o
% T T ¥ o ag # et @ A 340 msT! ¥
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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
gioRIEeRdT Ut &1 AT Bty |

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) A % Wq G A9 Frem fafeg |
(b) T % Frg FoA & JE B @A F @@ a9 FHA@= BHIg |

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
ooyt @1 faem @m B @ 7

(b) UG ANW@ TAGX TEMI WHT G srrrg faara @ =men S |
THAA T BH S@ BT § 7

63/0SS/1-312-A | % [ Contd...

Unnati Educatlons
9899436384, 9654279279



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 5@ @ T Mett 100 ms~! & a7 & fommeren & W@ 1 kg 5599 & AHSl
% TH b ° THUA ¢ ofT 399 Ul &1 9l o |
(a) dHiHaT BT :

(i) dug veaq o™ & 9T |

(i) ¥og 9@ Td ueaq Tas HAg |
(b) TUT TEARY T AT SMEARY ? U9 STX & THIT N T AT |
(c) Hag ¥ T3 o8I & URGAT DI | TH FoIl &1 o1 Bl & 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
(iii) resistance of the solenoid.
a1g wifsa feret afferesr & @wmg 25 cm iR =@ 2.0 cm ¥ | 39 ordd orE-uTd
@Y T 1000 HX T | 99 9% R & = ww 200 V emf 3R 100 Hz smgfa @
ac B ST T & A 388 2A &l I9EN 917 Famfed el & | Fosal & (i) I,
(ii) wfeamer qar (iii) 9Oy &1 giead B |

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) 250 V. 500 W &1 U dga e 125 V ac €id W Th &l SEwie @
H IUAN H AT AT & | Ueherd i

(i) ZiwMR @ watie e fadees grsfaal § B @1 o
(i) ac &Y & W T €N BT GO
(b) (i) g TABHR SRl & a1 SyEry ?

(i) B (a) ¥ aftfa freeR & @ 9 afg 250 V, 1 KW &1 96 3S9arT
T AT WU dl 39h] AIRR BT YK &I BN 7

63/0SS/1-312-A | %
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1  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

Al IX HiIebar —

(A) =T B HH B ¢ foheg Hameies @l Sedl &
(B) dr@ek ®I gl &, fbg pam@® @ w A T
(C) s SR s I Bl Todl &

(D) =% 3 FHA@® Ml Bl gl §

2 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
Pretfirfian & & wer Prem Rew Jafred & wefm w8 & 7
(A) HaM & | (B) TeH @ fm
(C) ThwR @1 fraw (D) FrasT wew fraw
3 The potential due to a point charge Q, at a point distant » from it, is : 1
(A) inversely proportional to (B) inversely proportional to 2
(C) directly proportional to r (D) directly proportional to 72
foret farg amaer O @ 7 T W Rua fog o /a8 aar & —
(A) r & FRATIIRH (B) r? % AT
(C) r % sTgshHTgATa (D) 2% STHATAH
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4  Which of the following has minimum resistance ? 1
(A) Voltmeter (B) Milliammeter
(C) Ammeter (D) Galvanometer

Frfafad & 9 fhg &1 oy e wH BT & 7

(A) D (B) ffenrex
(C) wHrRX (D) TEAHRET
5 Radius of the first orbit of hydrogen atom is 0.53 A . The radius of its 1

fourth orbit would be :

TSI T & VW FeW B B 0.53 4 T | gwa el wew &1 B g -

(A) 0.53/16 4 (B) 0.53/44
(C) 0.53x44 (D) 0.53x16 4
6  Which of the following is a universal gate ? 1
(A) OR gate (B) AND gate
(C) NAND gate (D) NOT gate

frafaiad & & @F-—|1 @iew e B & 7

(A) OR e (B) AND e
(C) NAND 2 (D) NOT iz
63/0SS/1-312-B | % [ Contd...
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7  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 TR ¥ Sr@ad Wd & WY e ear 3, wite 399 —
(A) QAN IEH Tl B 2

(B) oMy amew oifue de&m H B §

(C) aw T & SN qEH T &

(D) %Had T & AQEY AEH B &

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 fuged § arll o@ SuE § @R o ¥ -
(A) oAl g BT AT R To™ & T
(B) ol =IZMY BT I B HIA P T
(C) F©AT Full &% AN TG
(D) Sffaiee g2l & STasiy &g

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

(A) 1 day (B) 64 days

(C) 3 days (D) 24 days

forel Ysaufrea a@ &1 oty 8 i § | fovaw fe9 o S99t g™ 92 &Y o 9w
FH™ B 1/8af 9NT 1@ S ?

INBEGE (B) 64 R ¥
(C) 3f= # (D) 24 = ®
63/0SS/1-312-B | % [ Contd...
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10 Moving mass of a photon is given by : 1
BRI & TaS FEHE B GF el §

Iy hA
(A) o (B) C

hv _h
©) Gl (D) C

11 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?

A I H - Y TS IR T9W I &N Bl & A T U ¥ U GeH B
ST ST T T YeRlel oY O el Ugd Uil | Ff 7

12 Why do most of the ordinary gases not show dispersion with white light ? 2
SATHIYT AT T 99 TebreT 1 ot fagaer i T2 yaidia &l & 7

13 How will an electric dipole behave when placed in a non-uniform electric 2
field ?

T AN JEd &F 7 @ JEd [5YT & FIeR FT e 7

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) gueer T4 SR (ii) STded T8 & Ueh 1 UHT Ush—Udh SaTe i Aty 7= &
@ 1 e U 9 BAN 3hEAl Sl Sgd Bl gahdl § |

15 Distinguish between the internal energy and the heat energy of a body. 2
fordl T @1 STfalte Soil ol SO Foll § W AE B |
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16 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

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

m G BT s U v O § SHEHUTT: HUT Bl 31T Hebl Sl & | & I BT 34
I Hhebd a1 B BT H AT & | URbaAT HINTT 3HH

(i) €A ¥ TN 919 giEds @1, 3K
(ii) € & gfemer § B 9 afeds @ |

17 Write two postulates of Rutherford’s atomic model. 2

TEHE & YT Grsd & & AhRea fafeg |

18 Wavelength of light radiation required to just initiate photo emission from a 2

material is 4000 Ao . Calculate the work function of the material.

h=6.63 x 10734 ]S)

Rt weTef & Wty A SES @ gEeTd % T g 4000 4 % Wi

faferTor @7 sTaygsdhar Bl & | 39 USId & BRI A Bl Uihad disTg |
h=6.63 x 10-34 JS)

19 When the local difference between the two limbs of a venturimeter is 16 cm, 2
the velocity of flow is 10 ms~!. What will be the velocity of flow when the

level difference is 25.0 cm ?

W9 yaTe ATG @ &1 enett ¥ §9 % Wl ¥ ofax 16 cm @ yare A7 10 ms! g
T, O gg—@ 9 X 25.0 cm BN A A 9 fehdem w7
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20 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 &1 &1 9T I SR & df 39% R & 99 favaiar 9V amn
AT E |99 399 2.0 A T & Wl &l Aeeal G BT 6V W AN & I 20 &
idTer Ffae 3K emf @1 9feheT HINT |

OR |/ s

A metallic wire has a resistance of 50€Q at 20°C and 50.5Q at 120°C.

Calculate the temperature coefficient of resistivity of wire.

g1 &% Wk X B Yy 20°C 1 50 Q qar 120°C 9X 50.5Q ¥ 19X & d°
FiRieebar uTich ®1 TRhAT DT |

21 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.

HATET DI 6§ WehIST D Big [T ST Bid &b Hod & Tl & Al ST0 Sragar
T F faisra w8 Sl § Uy 19 I Hid & SAAHR Y2k A O © ar STagal
T # fawfa @i € Bl P STUMl Anen & MU W@ Aifhd ST@l T JUdN
BT |

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

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

ATiToRd WS STE@! BT B % 3791 Sl STaT 3 By qemsy | 36! Sty
T e fafir= oo @1 Sweg Bt |
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23 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™!

fore & a1 S st @ sgfa | kHz ¥ 1 Yetd 31T U89 1 W arell g4t @l
i Ret Yot @ 8T 40 ms! &% 9 ¥ Y & @I A | T§ 99 o] 6 gaT A
3 T T ¥ o arg & eaft @1 A7 340 ms! ¥

24  Atmospheric pressure balances a mercury column of 76 cm in vacuum. 4
Calculate the value of atmospheric pressure in Nm—2. Also find out the

height upto which water will stand in atmosphere ?

qYHEAIG I U H 76 cm & & Fafa #F @Jfd H ghar & | 9rg HSWg
& Nm2 ¥ g BT | 5@ & @ & feal A ag #seg 79 & foss
dgfaa & S |

25 Two tuning forks 4 and B produce 4 beats s-!. When sounded together on 4

loading one prong of A with a little wax again four beats s~! are heard. If the
frequency of B is 512 Hz, calculate the frequency of 4 (i) before loading and
(ii) after loading.
3 e 4 7d B 19 1% 91y @a Y o ¥ @1 4 fowa wia 99s Sa B @
A ®Y T e A et T R WRE w0 % 9 A 4 R Ry a9 @) g
T A B amgft 512 Hz @ & Wi %0t & W 4 %) e e o 7
A T % 99T 39! Sgra ol & T8 & 7

63/0SS/1-312-B | % [ Contd...

Unnati Educatlons
9899436384, 9654279279



26 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.

T 2o @l AC 125 9 foar T 2, 98 w1 Afaetiing oiar & 7 2iiiel & dF
SureY fa=mal % M faag | n-p-n TR & SHAMTSS STeR foama § Suge
AR T Y 3@ ST |

27 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.

g wifed fopel aftferer & s 25 om X @@ 2.0 cm § | 369 oTdd IE-uE
qUe MY 1000 HX & | 9 39H A & g/ T 200 V emf 3 100 Hz smgfa @t
ac FIq SIST Sl & A 389 2A &l THE 910 yaTted el & | Husal & (i) Iad,
(ii) wicramen qen (i) gfe @0 afieme By |

OR |/ s

(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 & T Jega fet 125 V ac €9 X Th omast ZE®HER @
HT YA § AT Q@ & | A B
(i) ZE®ET & wafte Td fades pusfaal § B & STgud
(i) ac & ¥ & 75 G H AL
(b) (i) TE ZTAHEX Il ¥ v STUET 7
(i) 9B (a) ¥ aftfq freeR & @ 9 afg 250 V, 1 KW &1 96 S9arT
¥ AT WUl 39HT AIR BT WX &I SO 7
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28 Draw a labelled diagram showing the schematic representation of single slit 6
diffraction experiment. Why do we use convex lenses on either sides of the
diffracting screen. Draw also the diagram showing the diffraction pattern of
single slit. State any two features of the pattern which are vividly clear from

the diagram.

a3 foac 9anT @t arses e 9nar geT o@ 9915y | 39 8 faeds
9¢ &% Tl AR STAA WGl BT SUANT I B & ¢ Tehdl 30 g et o1 = off
TRU | o ¥ S T faaas Yo o fel & fagiwarent @1 St st |

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 :

(1) 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 w9 & T el 100 ms~! & o1 & fovmmeren ® @ 1 kg 55999 % @bel
¥ T Teh ¥ T ol gad e @ o &

(a) URHEw HIRT :

(i) dug deaq o™ & AT |

(i) dug gd Td ueE Tas Sl |
(b) TUT TEARY T AT SUEARY ? U9 STX & THIT N T AT |
(c) Tug # FF Holl-—gIM &1 UNHAT HINIT | TH ol BT T BT & 7
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30 (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) T E FAT YR BAAT S ? WeblST b Topdll FRROTYST o6 |1 Halg T &6 |rvet
feptoTds @l fem wm el & °

(b) IUGH MW TABL TEMW WA dael s e & e g |
AT T Y S il & 7

63/0SS/1-312-B | %

Unnati Educatlons
9899436384, 9654279279



This Question Paper consists of 30 questions and 12 printed pages.

T YU H 30 qAT 12 Y@ y= Tl

Roll No. Code No. 63/0SS/1
ATFA® FE .
seTRe |(C

PHYSICS
MNigsw s
(312)

Day and Date of Examination

(wien &1 fm 3 fomi)

Signature of Invigilators 1.

(Friveni & &wew)

General Instructions :

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

2 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.

3 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.

4 Write your Question Paper Code No. 63/0SS/1, Set— on the Answer-Book.
5 (@)  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.
AT STJRIT
TEef sT-UF % URd USS UX SUAT SThHIh STaed fag |
FHUAT U$T-TF BT G o b TST-IF & HoA Jooi a1 Ul Dl Sl & T & TS J&H T8 & qad U
BU ¥ | 39 91 @ oG o BT o 6 s i wu A T |
3 IE-giaw ® weam-fag g sverer ffdse @l & erfafvead S o srgmie faes ax ademedt @t e
EAT SR |

4 o SaR-gRawl T u-TS @ dis gen 63/08S/1, ¥2-[C| fwd |
5 () gﬁ;%ﬁ%ﬁ/mmmﬁ%|ﬁﬂﬁﬁ,aﬁmaﬁaﬁﬁ%%n§ﬁ5€rwwﬁw%
STEITAT, T, HH, Tepd ok R |
Fual Sa-giaewr ¥ fau U Sied ¥ fad o6 oy fom W % SR foa w@ R
(@) afs oy &S ud oy & orfafiad fpar o v ® SO fo@d & @ W99 &l @we™ ® W arar
et | mafaar B R Faa st B

63/08S/1-312-C | % [ Contd...

Unnati Educatlons
9899436384, 9654279279

O



PHYSICS

Mfaw 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.

et 0 (@) Wl e F IR I Pl ueA-uw ¥ faeed T2 ¥, RRR 0 3w ueAl # etiafa
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(i) Y&® 99T & TEA o fog T o¥E)

(iii) 997 HFH 1 ¥ 10 T & Y& Y9 ¥ aX fawed (A), (B), (C) q&n (D)
g, B ¥ e 999 SugE 3 9 faeed W 9 @ 39X g qor Stuel
ST-gRaeT H Yo d® & "M Sa o | ag—faeedl ueAl & fog stfatea
g Tl fear s

63/08S/1-312-C | % [ Contd...

Unnati Educatlons
9899436384, 9654279279



1  Which of the following has maximum resistance ? 1

(A) Galvanometer (B) Milliammeter
(C) Ammeter (D) Voltmeter
frrfafea o foree iy wa9 offus ear & 7
(A) e (B) feimysiex
(C) THRX (D) dieediex
2 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

qIgheg I AlRigesar —

(A) @TE® B BH B § foheg HaTaDd B To6A ©
(B) d@® Bl el §, fhg HaA@® DI B A ©
(C) s &R Ppamds Il Bl Todl &

(D) d@® X FAW@H ST B Tl §

3 The potential due to a point charge Q, at a point distant » from it, is : 1
(A) inversely proportional to (B) inversely proportional to 72
(C) directly proportional to r (D) directly proportional to 72
fordl fog oMy O ¥ r 0 W Rud fog X e & s & -
(A) r % FEHAIARH (B) r? & FohHTgaRH
(C) r % sTgshHTgaTa (D) 2% STTHATA
63/08S/1-312-C | % [ Contd...
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4  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
frafafaa & & drer fraw Rer Jgfue & wefm <& & 7

(A) e & e (B) Teq @1 aw

(C) TRmR @1 Fram (D) ST " |

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

atom 1s :

TIEEN URATY] & e Sol TR X foem gdgeiT @1 Bl SO o ¥ -

h h
(A) —— B) —
T T
3h 2h
C) — D) —
© D) —
6  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 g & 9l o| SuAT § @R S 8 -
(A) el g B AT R To™ & fow

(B) ToRTEl =Ml &1 I HH B &

(C) F©AT Fell &% SN T

(D) e =2 % sragitoor ¥q
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7  Moving mass of a photon is given by : 1

BN % TS SN B g B

Iy h\
(A) o (B) C

hv _h
(C) ra (D) C

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

(A) 1 day (B) 64 days
(C) 3 days (D) 24 days

ferelt Maforea T &l oty 8 A & | feaw &  sqent some " @Y Ao W
SIHH b1 /841 WA W& S ?

(A) 1T+ (B) 64 7
(C) 3=+ (D) 24+
9 In reverse biasing of a p-n junction, the width of depletion layer 1

(A) Increases

(B) Decreases

(C) Remains unchanged

(D) decreases upto a certain value and then increases
el p-n €@ A Fopw ofElT § o/@e™ WA B ARl -
(A) vl &

(B) ®edl ¥

(C) euREfid = &

(D) s ffyad A d&% el ¥ ofiR AT =l ®
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10 Which of the following logic gates is given a single input ? 1

(A) NOT gate (B) NAND gate
(C) AND gate (D) OR gate
freafataa & @ fog 9% g o Toha asT S Bar & 7
(A) NOT 7z (B) NAND <
(C) AND e (D) OR i
11  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 &R (ii) e 1 o Y% &l VET Ush-Udh IAR g f 8w
@ 1 e U 9 BAN ShEAl Sl Sgd Bl 9ahdl § |

12 How will an electric dipole behave when placed in a non-uniform electric 2
field ?

T A Igd &7 9 @ JEd [5YT & [IeR FT R 7

13  Why do most of the ordinary gases not show dispersion with white light ? 2

ATeRTIT T Y 94T Il &1 99 faeaer =i & weldia &l & 7

14 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 J3-TS MY TS U o1 a1 B 0l T df G 91 & 9T T8 b
TAT AT T BT GBI ST T eI Ugd U | w7
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15 Write two postulates of Rutherford’s atomic model. 2

TEHS & YA Grsd & & APRea fafeg |

16 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 ETHM B Bis U v I @ TedeRd: SHUT B 8K Hhepl WAT & | I8 |IE B 34T
I T e a1 & BT H AT & | Gieheld BN 39

(i) € ¥ TN 9 ufaa @, @ik
(ii) €< & giemer § B9 o afieds @ |

17 Distinguish between the internal energy and the heat energy of a body. 2
fordl s @1 STl Soil ol SO Foil § W AE B |

18 The work function of an element is 3.1 ev. calculate the wavelength of light 2
radiation required to initiate photo emission in this element.
h=6.63 x 10734 ]S)
fordll T &1 w1 BET 3.1 ev ¥ | 39 T ¥ YHIY g I Dl JHoTd % WY
AT Fb19T fafehRor & TR &l UiXehere BT | h = 6.63 x 10734 JS)

19 There is a small hole in the wall of a large tank near its bottom. Find the 2
velocity of efflux of water from the hole with respect to its initial velocity

when the level of water in the tank reduces to 1/4th of its original height.

fral fagme o & 9 3 I qoll & I s BE T | g 9 MHedd 9 9| & vae
B I U I, 39D YA JaT8 9T & Y&I i S DN T 2 H ofd Bl SHas
HYT U SAE Bl Teh TS @ Sl & |
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20 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 &1 &1 9T I SR & df 39% R & 99 favaiar 9V amn
AT E |99 399 2.0 A T & Wl &l Aeeal G BT 6V W AN & I 20 &
idTer Ffae 3K emf @1 9feheT HINT |

OR | 3ty
A metallic wire has a resistance of 50€Q at 20°C and 50.5Q at 120°C.
Calculate the temperature coefficient of resistivity of wire.
g1 &% Wk X B Yy 20°C 1 50 Q qar 120°C 9X 50.5Q ¥ 19X & d°
FiRieebar uTich ®1 TRhAT DT |

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

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

ATHifeRd ey STE! BT BT % 371 bl G SR BRI I9MEY | 366! Hrfar
¥ ontha fafi=r o &1 S S|

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.

AT HINT o6 99T TB19T DY D5 60T 579 Hig & Bod & oIl ¢ ol STo STl
T F faisra i & Sl & U 9 I Hid & STAAHR Yh & O ¢ ar ST
N A fawifea @l TR Bl P stul e & fau wes AWifed sl d1 IuEnT
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.

fore? g g fewardl @1 uftuy emi@ 9 | 3Ee freEsh ofk fefa @t &a
9 T |

24 Calculate the radius of a capillary tube to have a rise of 5 cm when dipped 4

in a vessel containing water. [Surface tension of water =-072 Nm!].

IH BINHT TAT Bl 0T B ARBAT Hig de Gl o § W 9@ ¥ 399 W
EH 5 cm T 9@ HUX 9edl & | [9d BT g8 ad e =072 Nm! #]

25 Two simple harmonic waves are represented by y; =10sin(3147 - 0.01x) 4

and y, =10 cos(3147 - 0.01x) where x and y are measured in cm and time

in second. Calculate the phase difference between them -
(1) Initially

(i) at time interval of A7 =2s, at a certain position

(iii) at a separation A x=10cm at the same instant.

A F@ omEd qE @ @ y; =10sin (3147 — 0.01x) de

¥, =10cos(314r - 0.01x) g1 frefua fwar Siwan 2, Stel x T y cm & ¥ &R
TGt Uhs § ¥ | 3 A/ pal SfA¥ T B 7

(i) qoemd §
(i) frelt Rafd o Ar=2s qbs & 3w o
(iii) forel &or Ax=10cm X Reoq fogeti & 9 & |
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26 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 gt & AC 125 =M faan T 8, g8 o A aeiTd &am & 7 TRl & dF
sy et & W fafaw | n-p-n 2R @ Swafe emur fomme ¥ Suge
HARE(T 29d Y oM@ SA1EY |

27 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

(ii)) impedance and

(iii) resistance of the solenoid.

I1g wifsa ferel afiTferesr & @wmg 25 cm iR =@ 2.0 cm ¥ | 39 otdd IH-uTd
@Y MY 1000 B & | 19 39 (0 & S TH 200 V emf 3R 100 Hz amgfa o
ac G ST STl & Al 398 2A &I YUl 91 Yanted okl & | Usel & (i) Uahd,
(ii) wferamem qam (iii) 9Oy &1 qead B |

OR | s

(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
(ii)) 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) ?

63/08S/1-312-C | % [ Contd...
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(a) 250V, 500 W & T Jea feat 125 V ac €0 X Th omast ZE®HER @
H IUAN H AT AT & | qeher B

(i) ZEaRET @ waftes v fadihes pusfaal o & &1 S
(ii) ac &G ¥ 1 TS GRT BT GO
(b) (i) 9T TTABHMT STl T a1 STuEry P

(i) "X (a) ¥ aftfg freet & =W X afg 250 V, 1 KW &1 569 S9anT
¥ AT WU Al S9BT AIER (BT WX &I SN 7

28 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 w=g9™ & T el 100 ms~! & o1 & foymmeren ® 7@ 1 kg 55999 % el
% T b § THICI ¢ X 309 Ul & ol ¢ |

(a) YR BT :

(i) dug uya o™ & AT |

(i) ¥og 9@ Td uearq s FAg |
(b) TUT TEARY T AT SUEARY ? U9 STX & THIT N T AT |
(c) Tag H FF ol &1 UNHaT HINIT | TH ol BT T BT & 7
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29 6

C
,.»“&
30°
B A

A block of mass 2 kg from vest slides down an inclined plane of length 2m,
inclined at an angle of 30°. Its kinetic energy at the bottom is 15.6 J.

Find -
(i) How much energy is lost by the block ?

(i) What is the magnitude of the frictional force acting on the block ?

2 kg 99 %1 Ue T[T 2m @15 % 30° B0 X P T q@ UL ST ferommeen
¥ fhaast I oar T | oA O« % SITER 9 3Hh! st Satt 15.6 J & |

A BT —
(i) @&t fpar wot &1 T g5 & 7
(i) =dor g %1 gfeEmor fhar & ?

30 (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) =T & Tia d94r aF Fraw fafeg |
(b) T % Jeirg Fram @ g& wih WWE dam @0 19 ga= g |
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