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This Question Paper consists of 30 questions and 12 printed pages.
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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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PHYSICS
e foagm
(312)
Time : 3 Hours ] [ Maximum Marks : 80
g 39 ] [ quifeh : 80

Note: (i) Al questions are compulsory.
(i) Marks allotted are indicated against each question.

(iii) 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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Which of the following quantities is not conserved in elastic collision ? 1 - ‘
(A) Total Energy (B) Kinetic energy .
(C) Linear momentum (D) Angular momentum

TTeTey Fergy i wf ufl v T AR R
(A) FoTH (B) TRt St
(C) Y& @aT (D) i Fam

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

Forelt atet ® | e TR Tma Tafefaa @ fha o1 =1 g ged e wehiftla g
27

(A) Hen B) den

(C) & (D) <«

The phenomenon of natural radioactivity was discovered by 1
(A) Mary Curie (B) Lord Rutherford

(C) Geiger and Marsden (D) Henry Becquerel

STepferen Y -aifieaan whwe % @i 9/

(A) MR (B) T

(C) PR & arteA (D) T SR
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The logic symbol of NAND gate is 1
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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) It increases exponentially
(C) It decreases linearly (D) Itincreases linearly

am gig | Tt ardarers 1 feaswar 1 aiads & gy # Frafafea 3 =9 @1 %

=27 (NI
(A) TEAgREHRFI TGz | (B) FeTgMEHAFIH TGl |

(C) WP Hear? | (D) Tz FadagaT? |

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
- 3 sneerss e e 3 v i feer omen 2| HRAHARAMAN

(A) Faa Breash stgfg = (B) hae Iguarsh 7Yfg

(C) Fadt vaEARH 3rgfg H (D) 14 et o f5 sawaish sty
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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 after 3 seconds will be 1

(A) 12 m s7! in the direction of force -
(B) 8 m s!in the direction of force
(C) 8ms! in the opposite direction of force

(D) 12 m s7! in the opposite direction of force

ferrareen # forem fopet 2.5 kg geam™ % g W 10 N fRR &t 25 T @R 11 2 |

3s v 39 fUg 1 S Em
(A) sahifemd2ms! B) saHfmigms!
(C) ! faqlia fesn @ 8§ m s~ (D) sahH faudafemd 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
)
(A) zero (B) dmer
qdo a9 _
© 8mer (D) 2ner
r 3591 % @ U1g % T W+ q 39w R | 56 M & Tt faeg @ =mwa: el forg o
T 3T g, I A ST T T = 6 BT -
A B) ot
A) T ®) e
q9, q9y
© 8ner (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°

< 18° (D) 44°

Y BT 60° H1 Hi w3 Hior 52° % g =gan famem wefia st g |
I e R HT A R

(A) 30° (B) 52°

(C) 18° (D) 44°
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In the equation of nuclear fission reaction given below, the values of A and Z will

tively be
rpetivl T

22U+ 5%+ 7K +3n+Q

(A) 141 and 56 (B) 56 and 141

(©) 36and 92 (D) 92and 36

R @ & b Tz afufra i i & A 3R Z & 0F &, s

U+ AX+ Ko +3 0+ Q
(A) 141356 (B) 563141

(©) 363W9RN (D) 92336

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

RIIRTRRRRANNN

TEHIE F T Hisd & Q AR fafa |

A person throws a ball in vertically upward direction. At what position of its path is

its (i) kinetic energy, (ii) potential energy maximum ? LTI

[ ]

+i§ saftn flt g ) Heatewa: o A 3R I 2 | 38 e F o F e fag weEh

(i) fersr I, (ii) Faferer Tt afrem gl 2
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13.

Look at the indicator diagram and answer the following questions :

(i)  Which thermodynamic process does it possibly represent ?

www.FirstRanker.com

(i) How much work is done when the volume of the working substance changes

from V,toV, ?
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14. Name the two fields developed around a moving charge. Are they in the same

direction ?

2

TR 31a9 % Ra: frefia § & & T fofar | s A M Smww A fom A g | ¢

15.  Which out of the red and green light, will scatter more and why ? Explain. 2

T I W Th™ H F frm T1 % Tt 1 ghiv AT g 3t R 2 39 I

T i |

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

of the incident radiations.

2

AT IR fop WISt -gaagit &1 Stfreman 3, mufed fafsor Y sgft o wi fak

AR |
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- 17. 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

© pointdistant. L 2

r e & wheH SRR TSR FI9 % 55 8 39 w18y g0 W feya foelt formg 76
(i) Torega-2m, (i) ferega T  whada g % forg o armeifga il |

18. For a material medium of refractive index \/5 , calculate the polaring angle for a beam
of unpolarised light incident on the interface separating this medium from vacuum. 2

\3 svadie % frd gerlie arem # fafa @ oM F6 AR FaUYE W e 9
Fyfd YehTe 47 % T VI HIV H TRHTH HIT |

19. Calculate the energy equivalent to 1 atomic mass unit (U). Given 1U = 1.66 x 1077 kg,
C=29979 x 103 ms\. 2

T WY SN B (U) % THGeT Holl 1 Tiehe Hivg | fam @ ¢ 10 = 1.66 x

1027 kg7 ¢ = 2.9979 x 108 ms™".. (||| HINNRINRNRIN

20. State : 4
(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.

@ ey 3 e e e[| HEHARARERNN

(i) SRR ¥ feda fiam & Q) wom Hcs-wite @ i wu fafen | |
SRl 3 o wd Rt Fram % wews oft sanw | a

21. With the help of a diagram, describe Young’s double slit experiment to demonstrate
interference of light. Derive an expression for intensity of fringes. 4

IPE ARG ) ggal A Y F Ao dEdt 9 % Rl s e wife )

fibsit < derar 910 0 & for e sgaaa HIT |
57/HIS/1312-A 9 !! MR ER Y
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22. Two masses m, and m, (m, > m,) are tied to the two ends of a light, inextensible
1 2 Uy 2

string. The string is passed over a frictionless fixed pulley and masses are suspended
on either side of it as shown in figure. 4 .

S~

m,

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

le_q;mz(ml>m2)mﬁﬁﬁgﬁgﬂiﬁm@ﬁ%aﬁﬁﬁéﬁé | St I
T g fRr fehl % W 8 R R germEl # 36% ol 3R f W vl s

CHHT T |
g

m,
TSI o W i % 7w Bl wt (1) Fepr o o, @ (i) o1 § are & foru =t
EREETIE I

23.  An electron is revolving in a circular orbit of radius 2 x 10~'9 m with an angular speed
of 1013 radians per second. Calculate the magnetic field at the centre of the orbit. 4

13 39 2 x 10710 m Brsan i gamr wan # 1015 ez wfa e & =iy a1 @
QIO U TET & | & S e T 36 BN I Trehid &3 1 TIeher T |

24. What is the physical significance of diffraction of light ? 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. 4

Threl o foada <t siifeehia aneferar @ @ 2 fagds safy & whm o amrra: Seofg e
TohTHT  WehOT § 3 HHTT T 991 A8 @ 7 The R faad & R we e
SR SIGEAT T G SIS | Tehed T30 & iy faada O o1 s ot goifzu |
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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.

3T # Fut 431 A 1 A BT R 2 Ho7l 981 & HATUR W IIH] bl GIereh, AT 3R
forgatreht & 9 3 3 wfiepa Fem wmar 2 2 o1t = ) g9 > fore o ool 9 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.

w&wa&amnpgziﬁwﬁaﬁ%ﬁmﬁwmmﬁwmﬁm%
g ¥ hifg | FAsh o feia Rt & sma ot w9 llllll“l“lll"

AGAT

& TR9S ARG $H TR ¥ npn et H R K =men e & w9 d s
IyafYe Icaeles famma # A | 369 9 s frfaw |

(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) FAFal 3R WG Unis gl ) fenfya hifste | v enss w1 A s fafig
3 g HIe | et st o # A SR A 2 7

) F el @ & varg it yeld seh! wama W R Fh ] 7 Wics wen w2 gidt
& 7w g v s R s it 2 2 AN

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 feon ® 20 ms~! & 37 | oW T g A —x e # 10 ms~! F 97 | nfewE T 3=
7ic B & YRIRY HEZE Hdl 8 | 7ig A &l o9HM 1 kg 3R 7ig B &1 WM 2 kg & | 9age #
] g aret Fremi 1 SeeiE Fd U IR A 3R B o HUgE IvETd Al 1 Uieherd T |
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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

B ac AT 250 V, 50 Hz W faea yem Xl 8 | 39 gie o1 am 3 3geht anmasas
G fasivar sarge & 319 (i) Tk 25000 V W ™ %A arefl, (i) T 25 VR EM
F Fredt forega wefiv 1 Trem o forw smet 4 | I WoRuT B WO 59 fth i Uhd
fos sge 3R ad giise 6 anufd 3 weia wef-wel S St & 1 39 S 0 @ fem
SR | A g oft 7 ferge o g am @ aiftes gl ¢ A I S aueda | s
&@fre | afe smgfd de & a9 oft = 319 3 gferat gro sat Tefie e Tk 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
(1) Temperature (ii) Humidity ? Explain.

Y 1 Th Hd 5 kHz 1 701 Iiia HLa § | S gr S saehl smafa o1 uleem
Hifre, S @ (i) STa &a 3R Ve Q1 FRR &, (ii) Jia fRr e ) 3R 30 ms' &
o | iAW #, (i) T 2R Y8 A 30 ms ' H A A QI A | & w ag d o
360 ms~'® |
T

T &g A 159, 500 Hz 3maR & @i fgye & 919 wem 3T e 3cas i 8, 9
T qTY-T h T 15 om B B | I 36 W@l foye & ar fgeha srgne arg w@w
6 45 cm THETE W EH Sl ® | a1g T e 3 31 1 aReher i |

afe Tl feust <l T o T et | Hi SR 38 i fRe ST d sweht s e
wepr yRafda gl 7 smen Hifv |

Frfeftga & se warg # wfa &1 an g yepr aitafda @m 2 gaeme fafew |
(i) ATH (ii) HTEaT
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