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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. 57/HIS/1, Set on the Answer-Book.

5. (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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Note :
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(iii)
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(i)
(iii)

All questions are compulsory.
Marks allotted are indicated against each question.

Each question from Question Nos. 1 to 10 has four alternative — (A), (B), (C) and
(D) out of which one is most appropriate. Choose the correct answer among the
four alternative and write it in your answer-book against the number of the

question. No separate time is allotted for attempting multiple choice questions.
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1. Which of the following quantities is not conserved in elastic collision ? 1
(A) Total Energy (B) Kinetic energy

(C) Linear momentum (D) Angular momentum
SieaTe ez 3 i el i T A 2 7

(A) F Sl (B) iRt it

(©) g gam (D) g Tem

2. Light of which of the following colours is scattered the most in passing through a

fluid ? 1
(A) Blue (B) Yellow
(C) Green (D) Red

et et § | g TR T Ffefea 3 form @ &1y gew srfuss wehiftia g
7

(A) e B) den
€ & (D) =«
3.  The phenomenon of natural radioactivity was discovered by 1
(A) Mary Curie (B) Lord Rutherford
(C) Geiger and Marsden (D) Henry Becquerel
s feres Y —afiva o 35 et /4
(A) = (B) e T
(C) i wH T (D) &Y S
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- 4. The logic symbol of NAND gate is 1

Y
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5.  Which of the following statements is true about the change in resistivity of a
semiconductor with rise in temperature ? 1

(A) It decreases exponentially (B) Itincreases exponentially

(C) It decreases linearly (D) It increases linearly
A gfg A freh anfares i wfediuwar § oied & gag # Fafafed § «=F @ w5

=27 [§IIHE
(A) T8 AgOEh u | el # | (B) ¥ IO 3 ¥ §ed # |

(C) u& Y& shm ¥ weal 2 | (D) FBTEEFAHTGATR |
6. A n-type semiconductor is obtained by doping with 1
(A) trivalent impurity only (B) tetravalent impurity only
(C) pentavalent impurity only (D) either trivalent or pentavalent impurity
s 3 apseres s ey 3 fere arafern fesan s 2 |[NNANAMAMANN
(A) haw T amfe 1 (B) hae IqHaASh arafg #
(C) Fact yagarh srgfg = (D) a1 B o e deEesh s &
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7. A constant force of 10 N acts upon a body of mass 2.5 kg, initially at rest for 2s. The
velocity of the body afier 3 seconds will be 1

(A) 12m s in the direction of force
(B) 8 m s!in the direction of force
(C) 8m s in the opposite direction of force

(D) 12ms!inthe opposite direction of force

ferrmrareen # femE el 2.5 kg geamT & fiie W 10 N @R o1 25 7 @ Sma 2 |
3s vETd 39 fig = amam

(A) sahifemd 12ms! B) saHifemA8ms!
() wah faglafemd 8ms! (D) A H faufafem® 12 ms!

8. A metallic sphere of radius r has a charge + q. Work done in moving a test charge g,

from a point on the sphere to a diametrically opposite point on the sphere will be 1
99
(A) zero (B) 47[&01_
C 44y D 44
© 8ne,r D) 2neyr
r B % 0 T & MR W+ q AEW R | 36 e & foreft fareg & ;- fawdia fareg
e ST g, ) 2 A & R T b A —
q9p
(A) A (B) anegr
49y qqy
) 8ne r (D) 2ner

9. A prism with refracting angle 60° shows minimum deviation at angle of incidence of

52°. The value of angle of minimum deviation is 1
(A) 30° (B) 52°
(C) 18° (D) 44°

JTEdH B 60° H1 B3 s Imwaq sivr 52° % fore Faan fewem wefifa w2 |
Ao e M FIAA R

(A) 30° (B) 52°
(C) 18° (D) 44°
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- 10. In the equation of nuclear fission reaction given below, the values of A and Z will

tively be 1
R L

23 1

U+ in > 50X+ 2K +3 ;n+Q

(A) 141and 56 (B) 56and 141
(C) 36and 92 (D) 92and 36

A & R Rgea sifvfr & gl 3 A 3 Z & am &,
2§§U+5n_>;x+"3§m+3{',n+q
(A) 141356 (B) 563 141

(C) 36392 (D) 92336

11. Write the two postulates of Rutherford’s model of atom. 2

LT
TEHIS & YOI Hiser % &) Jrftnrdia foafae |

12. A person throws a ball in vertically upward direction. At what position of its path is
its (i) kinetic energy, (ii) potential energy maximum ? |lIIIIIIII|II“I 2
é safe Rt g B\ Seatara: S 3R HFa1 2 | 39 iz F v F e fag wseh
(i) nfe 3, (i) o et nferarem &ft 2
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13. Look at the indicator diagram and answer the following questions :
(i) Which thermodynamic process does it possibly represent ?

(ii) How much work is done when the volume of the working substance changes
fromV,toV,?

Pa

>V

Vi B C V,
féu e guh 3@ #1 sraeiieA Hifsie ik Frafafigs wei & swdf
() T8 E9Ed: S §1 FHTaS The FEa @ e ?

(i) T HEHH T HT1 AR V| AV, T 9¢eral 8 a1 b1 Hrd o wirern 2 2
Pa

Vi BC v,

14. Name the two fields developed around a moving charge. Are they in the same
direction ?

TfemT a9 % uid: fywfia @ &5 Fam fafar |sn i s s diem iR dE 2

15.  Which out of the red and green light, will scatter more and why ? Explain.
e AR W TH H F 6| 1 % w1 il s1fus g ik w7 3 S Al
A1 HINT |

16. Explain why does the maximum velocity of photoelectrons depend on the frequency
of the incident radiations.

e hif o wigi-geragii o1 rftreshew o, ammafod fafewit 6 smafa w i faf
HATR |
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18.

19.

20.

21
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Draw graphs showing variation in (i) electric field (ii) electric potential due to a
uniformly charged spherical shell of radius r, starting from its centre upto an external

point distant x. L

r B % whanH IRRE TIATHR S % 5 @ 395 w1elx gl W e ferelt forg o6
(i) Trega- 8, (i) Ferega v o wftada A & fore o armetfia SHifm |

For a material medium of refractive index \ﬁ , calculate the polaring angle for a beam
of unpolarised light incident on the interface separating this medium from vacuum.

\3 vadis % e werics mream i fafa & e F0 9t JFTUYS W g Al
Fyfera T 4 F I YU B0 Hi Giehe HifT |

Calculate the energy equivalent to 1 atomic mass unit (U). Given 1U = 1.66 x 10727 kg,
C=29979 x 10  ms™!.

T TV SN HE (U) F BUaed Soll 1 IReper HI | fem d : 1U = 1.66 x

1027 kgwen ¢ =2.9979 x 108 ms~". |[|{HINRNRERERN

State :
(i) First law of thermodynamics and

(i) The Kelvin-Planck and Clausius statements of the second law of
thermodynamics.

Also give the importance of the first and the second law of thermodynamics.
@ i e e e[| EHEEDNENARN

(i) TR ¥ fada frem & <) Fu Hfea -t v Ftfias FHu fafe |
Femfaeht & w9w vd fedia faw & new oft same |

With the help of a diagram, describe Young’s double slit experiment to demonstrate
interference of light. Derive an expression for intensity of fringes.

IR G Y gERET A YH 5 Ao dadt 3 F RBRd s % e R )
Rl &1 e 710 HA & fore o sy Hif |
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23,

24,

Two masses m; and m, (m, > m,) are tied to the two ends of a light, inextensible

string. The string is passed over a frictionless fixed pulley and masses are suspended
on either side of it as shown in figure.

oy

m,

Derive expressions for (i) acceleration of the system and (ii) Tension in the string
when the masses are left free to move,

m, & m, (m, > m,) F9H % 3 fie & goidht sffaa S S @ R a9 & | s =l
& weorEE fRR et % FW 8 R = germEl S 39 gFl 3R fam i gl sEn

ACHIT TR |
-

m,
ZeaHl i Wad T % foIe Bied W (1) Feem & @, a9 (1) S/ # a9re & ot =
e HIT |

An electron is revolving in a circular orbit of radius 2 x 10-'9 m with an angular speed
of 10!° radians per second. Calculate the magnetic field at the centre of the orbit.

g FAFH 2 x 10710 m Fien Y g wen # 1015 Weam wfa e & woflg au 4
T S TET 2 | HE b g T 36 IV 39 JIhIT 8 1 Ueher HI |

What is the physical significance of diffraction of light 2 Why is diffraction so
common in case of sound but not so common in case of light ? Draw a schematic
diagram of the experimental set up for single slit diffraction. Also draw the observed
diffraction pattern of a single slit.

Febra % forads it e sneferar e @ 7 faadw sl & webm o amrm: Safy ey
Y1 o W § It T g @ AE R 7wk 3 faeda & fow s Qe
SRINT SAEEYT 1 3G S15T | Tehed 3t | wre ferada e w1 ami oft gifaw |
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26.

27.

28.
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What is meant by energy bands in solids ? How do we classify solids as conductors,
semiconductors and insulators on the basis of energy bands ? Illustrate your point with
the help of their energy band diagrams.

31 1 St ¥ A = aeld B R 7 Tl A1 F IUR W I Y e, e i
gt % w9 9 38 Ffiga e s @ 2 3o 9@ 1 79l % forg 3% 3 ¥ s

<

Draw a circuit diagram, explain the working of a npn transistor as an amplifier in
common emitter configuration. Also draw the input and output signals.

OR

With the help of a circuit diagram, explain the working of a npn transistor as a switch
in common emitter configuration. Write its two applications.

ity ARG SR npn it H Frifaft 6 emen 3wafis st fmam § yads %
It R RN ||| [[[[]]]]
Frea

T TR9Y AR@ H gl & npn et it srifafy 6t smen fem % w9 d e
Iwafae Ik o  Aifv | 58 21 sggam fofag |

(a) Define the terms : Viscosity and coefficient of viscosity. Derive the units and
dimensional formula of coefficient of viscosity. Which is more viscous
glycerine or water ?

(b) Does the nature of flow of a fluid depend on its viscosity ? What is Reynold
Number ? How does nature of flow depend on this number ?

(a) FFAT IR AT oIS Gl ! aRATiye i | v unes w1 a3 fardy
@ g il | femlia sihser d s st @ 2 2

@) F Tt e 3 e vl st v R AR R ¢ Hies den gl
& 7 e it 3w o e s i+t 2 7 ||

A ball A moving in +x direction with velocity 20 ms~! undergoes elastic collision with
a ball B moving in —x direction with velocity 10 ms™'. The mass of ball A is 1 kg and
that of ball B is 2 kg. Mentioning basic laws applicable, calculate the velocities of ball
A and B after collision.

+x T # 20 ms~! & A1 Q e wH g A x R & 10 ms! & 31 A wfowE = 3=
i B @ Yearey Huge el ® | g A %1 3o 1 kg 3N i B 1 goHH 2 kg & 1 Fuee
AR ER I Pt 1 Ieeig i UG A 3R B 3 HeIge g a9 w1 GReher i |




29. Household ac supply provides 250 V at 50 Hz. Name and give specification of the
device you will use to run an electrical machine which needs (i) 25000 V, (ii) 25 V for
its operation. Draw the symbol of the device in each case showing how supply and
machine are connected. In which of these two cases, will the machine draw more
current than the supply ? Give reason for your answer. Will the machine run if the
supply were dc ? 6

T ac AT 250 V, 50 Hz W foega wgm &t & | 39 e &1 4w 3 sahi arawas
TS fq9war Jarse o5& 319 (i) T 25000 V R S %3 96!, (ii) T 25 VR Fm
w0 areft ferega 7ol 1 9@ & fore seamTe S | I2% TR H W4 39 IRE F dha
s 3w 3 3ad guitse o6 amgfd st wyi wef-wef S SR 1 S F A fea
s 8§ WA gra oft 7 ferege e sngd o @ aftes @nft 7 3R IS and d Ak
&fore | afe amafdt de ) 79 off R 3mu 3 gt gro e oehiv TN @S 2

30. A source of sound emits waves at 5 kHz. Calculate the frequency received by the
observer when : (i) the source and observer both are stationary, (ii) the source is

moving towards the stationary observer with a velocity of 30 ms™', (iii) the source
moves away from the stationary observer with a velocity of 30 ms™!. Velocity of
sound in air is 360 ms™!, 6

OR

A closed organ pipe gives first resonance with a tuning fork of frequency 500 Hz
when the length of air column is 15 cm. It gives a second resonance with the same
tuning fork when the length of air column is 45 cm. Calculate the velocity of sound in
air.

If the prong of tuning fork is loaded with a little wax, how will its frequency change ?
Explain how will the velocity of sound in air change with the increase in the
(i) Temperature (ii) Humidity ? Explain.

& %1 T Ha 5 kHz 1 701 Ieafia war g | e g Sfia st smgha w1 aftwen
it Srfep : (i) 519 &ra 3R Yersh qF1 FRR &, (ii) HTa fRr e 1 3R 30 ms ! &
a1 W Tl &, (iii) Ha R Y & 30 ms™! % 9 A G A 8 | w1 g d an
360 ms'? )
Fgan

U s A1 9159, S00 Hz 3afer 3 Tl fger 3w wem 311g @ 3t el B, e
T ITY-T F T 15 om Bt R | ¥ 36 @i Ry 3wy g srpe 9y w@v
&1 45 cm T W IEH Fa1 2 | 9§ w3 3 3 1 ufteher i |

afe Wi foye 1 o o e oren | A e 3 Wi foRn e saeht angfa fe
R uitafda grft ? samem Hifsw |

Fraferiiga & ae W arg § wf 1 3 form wer aftafda g 2 awsme faflag |
(i) ATET (i) 3TEa
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