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General Instructions :
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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. 58 / OSS /1, Set -C on the Answer-Book.

(@)  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
Wifdes femm
(312)
Time : 3 Hours] [Maximum Marks : 80
quy : 3 gue] [quties : 80

Note: (i) All questions are compulsory.

(i1) Marks allotted are indicated against each question.

(i11) 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 num-
ber of the question. No separate time is allotted for attempting multiple choice
questions.

fdw: (1) @l wwa sife &)
(i) SISk T & WA 37k g9 T B
(i) s 5o 181 10 & wedes e R = (A), (B), (C) e (D) fod o §, o ot 31 w1

Torehodl H & WE S G 3R 310 ITR-YETeRt H W9 shHTeh o | fftadl| agaehtede Sot & fordt
Afariees v = < s

1. The force of action and reaction are equal and opposite. Despite this, object
moves on application of force because: [1]

(A) Both action and reaction act on the same object in same direction
(B) Both action and reaction act on the same object in opposite direction.
(C) Both action and reaction act on two different objects.

(D) None of these

foran 3tk ufafsran et sreR 2 @ 3 faodia fagn d o @ | fom oft o1t o & fue | ofa adt
2 FifeR—

(A) Toran iR fafsran o1 1 T @ fis W o @ feon d o7 €
(B) foren 3t ufafsren o1 weh €1 fue w fomdia foon @ &vma € |
(C) Teran 3t ufafsran & oot 21 o fut e oma €

(D) sude # =18 T4 |
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2.

An electron is accelerated through a potential V, its de-Broglie wavelength is A. If
accelerating voltage is decreased to V/2, its de-Broglie wavelength will become.[1]

(A) 2 (B) o
© % ® Y5

Teh SciergiA V farvran=r 3 st cafia femam e 2 | 3Heht Si—stivett adeed ), 2 | afe oo
Seedt st e T faan AT at ekt Si-Fivelt aieed gt S -

(A) 2 (B) 2x

© % ®) Y5

Variation of viscous force (F) on a small sphere falling through a medium with
the radius of the sphere, is represented as : [1]
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4. The length of a pipe open from both end is 1m. If speed of sound is 320m/s in

air, fundamental frequency of standing wave in pipe is: [1]
(A) 640Hz (B) 320Hz
(C) 160Hz (D) 80Hz

il Rl R Get Uk ugy B orE 1m B | 3t 9 | sty fi e 320m/s @t uiga |
TSI T <ht Tt 3Ta @

(A) 640Hz (B) 320Hz

(C) 160Hz (D) 80Hz

5. Power delivered by a force of 5N to a body moving with velocity 2 m/s is. [1]
(A) 10W (B) 5W
(C) 20W (D) None of these

2 m/s a1 @ fqwE fug il SN & g1 gR1 98 <hi 7 Vit 2 |

(A) 10W (B) 5W
(C) 20W (D) 3@ @ i @
6. S.I. unit of self-inductance of a solenoid is : [1]
(A) Volt/second (B) Ohm-second
(C) Volt-second (D) Ohm/second

ferelt uftenferent o oot 61 S.I. A 2
(A) diee/The (B) 3im-3ehe
(C) dice-Tehs (D) 3fw/Ths
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7. The refracting angle of a prism is ¥2° and its refractive index is 1.5 for yellow
colour. Deviation of yellow light passing through it is: [1]

(A) 2° (B) 1°

©) ¥ D) Y°
foreht forsm =1 stuardeR ot 12° @ 3R diet T & Teh1oT & foTu g@emt suaaies 1.5 3 | 38
FIoht TR T Yiet Tehi9t ot forarer <hivt @ —

(A) 2° (B) 1°

©) ¥° D) Y°

8. Balmer series of spectral lines is obtained when an electron in hydrogen atom

jumps from higher orbits to the: [1]
(A) first orbit (B) second orbit

(C) third orbit (D) fourth orbit

Al T@eTt AR AT qF T T @ TS GG URHIU] § hig Foiargia Ioaat hell |
TEHUT AT B —

(A) wom wen (B) fgd wen ®

(C) e e (D) wrgel wen |

9. An electron is accelerated through a potential V, its de-Broglie wavelength is A.
If accelerating voltage is increased to 4V its de-Broglie wavelength will become:[1]

(A) 4\ (B) 2A
€) A (D) A2

i SeidFe favaieR V & i caiia gidl 8 | 6t S—siivetl aiireed A, 21 afe wrutehi aeedl
Wi TRt 4V o faan S at geeht S-Fet auTasd g S -

(A) 4 (B) 2\
©) A (D) A2
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10.

11.

12.

In a transistor least doped region is : [1]
(A) emitter

(B) base

(C) collector

(D) none of these

ZifTeer ah ag | e oe@ v aiftm 6 S 2, 3 @ -

(A) o=t

(B) amam

(C) =

(D) 3ug 4 13 T&

Radiation power of 3.31 Watt is falling on a surface. If 20% of light is absorbed
and remaining is reflected back, calculate number of photons reflected per second.
Take the frequency of each photon 10'? Hz. and h=6.62x107* J-s [2]

foreht gss W 3.31 ame i faferon wiferm vz @ 2 | afe gt @1 20% sravnfya gan @ 3k 9w
TEfdd @ ST @ df Tfd Wehs Gl gie Tt Wil chl FET Sl TReheT hileTg | Tciich ThieH
#r smafw 102 Hz @en h=6.62x107* J-s & |

State Newton's law of cooling. Draw graph between temperature (0) and time (t)
for a body cooling in air. [2]

e o e e o wer foRem | arg # sitae g gu ot fie o ferg am (0) wa & (1)
o &t U SIS |
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13.

14.

15.

16.

Two bodies initially at temperature T, and T, when kept in thermal contact, do
not necessarily settle to mean temperature (T +T))/2 always. Why is it so?  [2]

3t fis fm o ymftes @ T, wal T, 3 <1 ardiar dues H W@ 9 g @ S 781 ¢ o6 ardita sgem
# 3 W 3Rt ara wiem @ (T, +T)/2 & | T feraferg gran 27

A battery of e.m.f. 10V and internal resistance 3Q2 is connected to a external
resistor. If the current in the circuit is 0.5A, Calculate the [2]

1)  external resistor and

i1) terminal voltage of the battery.

e.m.f. 10V 3iR 3trafer gferier 3QQ 6 s Feit A Foreht argm wfedier & T e o 2 | afe
uftwer # e 0.5A & @ uRerferd e ;

i) arga ufaiy 3R
i) Sl & RRi & e deea

An electron is projected at right angle to a uniform magnetic field (B) with
velocity v. Derive the expression for the radius of circular path described by the
electron. Take ‘m’ as mass of electron and ‘e’ its electric charge. [2]

ferelt getargta i Tk | grarchia & (B) © 38k |19 WHARIUT ST g v o & Hafua foran
AT R | 3O g SERA JRTER U W e % R srsees sy Rt | e @
FEIE ‘m’ 3R 3EER! frea 3maw ‘e’ #i |

Draw a graph showing variation of angle of deviation (D) with angle of incidence
(1) of rays passing through a prism. Name the two factors on which angle of
minimum deviation (3) depends. [2]

foow @ g oA arelt TRt o 3T hivT (1) ® uiadd | feeem @ion (D) | g A
UfE ST GIITAT 33T AT SIST | 37 &t Shivehi oh AW FaeT R =gdan farerem @i (5) AR
T 2
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17. Find number of photons in 6.62 J of radiant energy of frequency 10> Hz. (Take
h =6.62 x 107 J-s) [2]

101 g s 9 fafon 31 3 6.62) § Breri 0t Hen w uheer S |

(h = 6.62 x 1073 J-s ifw)

18. Why is depletion region named so in a semiconductor diode? What is total
charge of depletion region in a diode in forward biasing? [2]

AT TS | ‘AT A’ Rl IHRT I T8 F1 1341 71 B 2 30 Ttid S & aed ax
T Fehet 3T feRaAT graT 22

19. i) Make truth table of following combination of logic gates. [2]

Do
5>,
—Po

11) Name the basic gate equivalent to this combination.

i) = fau o ST 12t o S % o gemm anutt sAE

Do
>
—Po

i) 39 9FH % THded SNURYA e o1 A foifan |
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20.

21.

22.

23.

A Carnot engine is working with source temperature 227°C and sink temperature
127°C keeping the sink temperature same, find temperature of the source to be
changed to double the efficiency. [4]

TUeh T 3o Hia ad 227°C 3R ek @@ 127°C & e e o @1 2 | faes 1 aa o8
FATC T g A o 3@ A9 i URehet it RTa W g1 <t qern gt &t e |

Briefly explain the term critical velocity of flow of a fluid? How is Reynold’s

number related to critical velocity of fluid passing through cylindrical pipe? [4]

TRt Tt o TaTg ok Shifeieh AT ht sarEan Werg W hifTe | foRddt SRR arsy B JdaEu aid
1 Shifdeh o1 Wics T O fora TR wafem gan 27

With the help of the indicator diagram, explain working of Carnot engine. If
temperature of source and sink are 227°C and 27°C respectively, calculate

efficiency of Carnot engine. [4]

gk NG Hl TRl ° HHT e i RIS THgngy | afz Jea & Hia 3R e & am
I 227°C 3R 27°C 2 @ Tl g1 hl 21 1 TRehe hifte |

What are beats? Use graphic method to show formation of beats. A tuning fork(A)
of unknown frequency gives 4 beats per second with another tuning fork(B) of

280Hz frequency. What is maximum possible frequency of the tuning
fork(A)? [4]

foreumg = 21 & 2 ok farfr <Rt S SRk fereugl R SR TWENST | St St 1 Uk Wi
fgust 'A' 280Hz 3Tt o gER Tl Tyt B % @ wioerehe 4 foredg siem ot @ | @ gyt
'A' &t arfersRan STt foRet B TRl 82
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24.

25.

26.

27.

Find the magnitude and direction of the electric field intensity due to an electric
dipole of moment 10~ C-m at a point 20cm from each charge. Dipole length is
10cm. [4]

3ot 10710 C-m o Tt fgga & St gai 8 &% 8 20cm it gl W o fredt forg w
30 fgga & foega o & uftmor sir fyn 7 il | fgga o 10 cm 2 )

Define mass defect associated to a nucleus. Show that 1a.m.u. (atomic mass unit)
is equivalent to 931.5 Mev of energy. [4]

foreit Tftrer @ wag geawm afa it it fafae | geiise fF 1a.m.u. (] geomm gTd)
931.5 Mev it o @uqged g ¢ |

OR/ztern
In a Young’s double slit experiment, the fringe width is found to be 4.2 mm. If

complete apparatus is immersed in a transparent oil of refractive index 1.4, calculate
new fringe width.

T % fgierd e # Tkt <itets 4.2 mm utg 718 afg @ Ut Rl 1.4 STaad-Teh o URai aet
H o T T A T @ ATt 73 e <ier st aReher Shite |

State the law of radioactive decay. Using the law, obtain expression for number
of radioactive atoms(N) at time ti.e. N =N exp™. [4]

A = decay constant and N, is number of radioactive atoms at time t = 0.
fearufaea e ot Fam foRae | 3@ Fam o su=im ok TRt s ¢ R ifeafeea uwmet
& we (N) & forg srsstes stafa N = N exp ™ e hifsg |

T ) = erwan quiieh qen N, @ (=0 W Xfeafaea uwmyei 6 vemn g |

a) Draw the circuit diagram for obtaining input and output characteristics of a
p-n-p transistor in common emitter configuration.

b) In a transistor, ImA is change in emitter current when base current changes
by 10pA calculate current gain of transistor.

[6]
a) IWAMSS Ieasieh foram@ ® p-n-p ity @ Favh eiv frim siftreteror o 0 & form
aRge 3@ ==L |
b) ToRel Zioeer @ R 9/ ¥ 10pA i UREda T § SeasiF 97 | 1mA &1 uiada
T B | 2ioney S amr wfedr st aiehet hif |
OR/&an
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b)

28. a)

29. a)

b)

Define kinetic and potential energy of a body. Give their S.I. units.

A block of mass 10kg is released from a height 10m from rest state. It falls
freely. Taking floor as reference position for potential energy, calculate its
kinetic and potential energy when it is at height 4m from the floor
(Take g = 9.8ms™)

foreht fue &t niferwt wa fedrfost oot <ht gt Rifsto | g9k S.1. AEs SaTgu |

10kg =@ 1 Uk Teeht, fermmaken |, 10m &t =g W foger foran < 2 | =g
ey | firan @ | feufost =it o fore ool ot wgw feufa wm gu ek wifost oiR
feufom stent 1 ufteher w9t & 4m it F=E WAl | (g = 9.8ms? +ifm)

State Faraday’s laws of electromagnetic induction.
What are Eddy currents? Give two important properties of these currents.

How are energy losses due to Eddy current minimised?
[6]
Fae o ferega grareha TRot o fem foaRa |

WeR IRTY S et 87 39 URISH % 31 Wgwarqul U7 =a1se |
WeR YIS & HRUT A STeil ol g1 hl hH K@ fRaT ST Fehal 27

Distinguish between the polarised and unpolarised light. Explain, how can
polarised light be experimentally detected?

State Brewster’s law. The polarising angle of a medium is 60°. Calculate its
refractive index.

[6]

giod T Agfera TRy § We HITU | AHEST foh ST gy gfera Semtor hi uge el <l
ST Hehelt 87

o o frem faRau | Rt mem o gaurRt@ wion 60° R | 3Ek SUEdHTE @
UeheT SHINTT |
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30. a)

b)

b)

With the help of circuit diagram, explain how a combination of two diodes
can be used as rectifier.

What is a Zener diode? With the help of circuit diagram explain how can it
be used as voltage regulator.

[6]

uRaer 3R h AT 9 e il o6 3t Sl & S i SR faseswilt & ®u
H HY foran s Ewa 27

IR SIS AT AT 827 Ueh URUY AW <hl AT ¥ THISU foh TEeR1 ST dieed
s s Esud sa st aEwa 2 |

SISAS)
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