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Optional Paper
Physics
Paper — I

Time : 3 Hours ' . Maximum Marks : 200

IMPORTANT NOTES / Feaq™i et

(A). Please fill.up the OMR Sheet of this Question Answer Booklet properly before answering.
Please also see the directions printed on the obverse before filling it. _
TR YRR § 09T T BT 4 T I0S HohH SLUTAR. T B el YR 9 W |
Y W ¥ SUn T WA W i Pl o sterme w A

(B) The question paper has been divided into three Parts - A, B and C. The number of questions™. "
to be attempted and their marks are indicated in each part. .
=T A, T T W A A A Renfia ¥ 1 wde v § @ R S A wedt @ den
o} S1% ofw =@ Wi ¥ oifte fRA T ¥

(C) Attempt answers either in Hindi or English, not in both.

ST o O el wrw ¥ @ frdt o ¥ SRR, <A N

(D) Answers to all the questions of each part should be written continuously in the script and
should not be mixed with those of other parts. In the event of candidate writing answers
to a question n a part different to the one to which the question belongs, the question will
not be assessed by the examiner.

ST g ¥ Tl AT % TN 99 6 Sat HIA I 9ied 9UT T ¥ N g@y A
& Sat TE P afEd 1w qF F qEY A % ued $ weR fie s T O w9 &) St
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(E) The candidates should not write the answers beyond the limit of words prescribed in parts

A, B and C failing this the marks can be deducted.

areaffat =y | o1, @ SR | A aﬁwﬁaﬁaa@ﬁ%ﬁmﬁmﬁﬁﬂ@%mﬁm )
3HH TeET B U 3P PR ST G ¥
(F) In_case the candidate makes any identification mark i.e. Roll No./Name/Telephone

No./Mobile No. or any other marking either outside or inside the answer book, it
would be treated as resorting to using unfair means. In such _a _case his candidature

shall be rejected for the entire examination by the Commission. .
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PART - A Marks : 40
AT — 3 SF : 40

Note : Attempt ail the twenty questions. Each question carries 2 marks. Answer should
not exceed 15 words.

A : WQouﬁ%waﬁmu@zﬁwﬁ%féﬁqmﬁa’rﬁﬁ%lwewaﬁ?r
@rarf%maé’rs’maﬁ&l

1 State the ‘Law of Conservation of Linear Momentum’.

W a1 & dwm Frem @ fafag |

2 What is radius of gyration?

aformor Bear w0 ¥ ?

3 Define a conical pendulum.

Fiiver S @l o g
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4 Dctine reduced mass of a two body system.

4l Mvg wyE & wHIN SegAE B uwns ST

5  What 1s a pomnt of closest approach in the context of Rutherford Scattering?

TIHE ThoE & ded H Frepean swmm fog | % 7

6 What are the two fundamental postulates of speciai theory of relativity?

smifyerar frmra ¥ < weem iR we ¥ 2
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7 What are coherent sources?

.. #
Hel ddg |a ®OE P

8 What is “Fresnel’s Bi-prism”?
S @ Ty R e 27

9  What is Clausius-Clapeyron equation?
FHTTE WU GHB g §O?
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¢ What s Adiabatic process?

wRaRfow wen @ ¥ ? y
11  Define Vander Waal’s critical point.
deX I wiad g @ aftamn g )
12 Explain ‘Double Refraction’.
f& oty @) =mem Wi
24 - T/ KH-1021] ’ . ) [Contd... -

TR 00 O 0 A



13 What is ‘Poynting vector’?

wrgfen ey w1 ¥ 7

14  Write down the expression for the ‘Lorentz’s length contraction’.

WS % WEE % Ggda & REr & 6w @ Ray |

15 'What is the time constant of an L-R circuit?

L-R ferga it &1 wyr Prmies w=n & 7
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i6  Wha iz ‘Optical pumping?’
YdAvibTd U g9 % ?

17 Write any four scientific applications of LASER.
A9 (LASER) % ®1F 9R st swdimmy fafeg |

18 What is Mayer’s relation in terms of heat capacities?

Ion afen & ug W WU B HEY w®m % 7
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19  State first and second law of thermodynamics.

ST TRy % wam 9 fEdw Pl @ fRew t

20 Write an expression for heat capacity of a mono-atomic ideal gas at constant volume.

Rex omoes R ww wow eyl @ @) v il @ e fatEw |
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PART - B Marks : 60

o — g ¢ o S k60

Note : Attempt all the twelve questions. Each question carries 5 marks. Answer should
not exceed 30 words,

Cica Waqmﬂ‘r%ﬁw@tﬁvﬁruﬁiﬁwﬁ%nai-csﬁa?ﬁ?r%!wqosﬁ%
e e M =R

21 State Maxwell’s four equations and explain their significance in brief

e & AR wde fifeg qun e wdwm @ dfha R R

22 (a) State the Kelvin temperature for each of the following :
fFrrfefes o & ye @1 Bafes qmey fofag
(i)  Boiling point of water T %1 FIU=IH
(i)  Boiling point of Liquid Nitrogen (LN,) (-196°C)
Fga gL (LN,) (-196°C) BT Feemics

(b) Define mean free path and express it. Mention how it varies with temperature and pressure.

e Ieh 99 @I AT A a9 319 wened | feReg R areew 9 < & @y =% faa
R aiafda g ¥ 7
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23  Thetemperature of one mole of Helium gas is increased from 20°C to 40°C at constant volume,
How much energy is needed to accomplish this temperature change? (Take C, = 3R/2)

T Fr otre X T wier S A @ aomn 200C § 40°C 9% o s & | 39 96
& T @ WIS 1 % o1 R it o anrargmman e ? (R ® €, = 3RA2) _

24 For a particle of mass m = 10 grams, the position vector is r = 101+6; and velocity
v = 51 cm/sec. Calculate the angular momentum about its origin.
MM m = 10 grams & UF 91 & Rafy @iy r = 10i+6) o S wiier
v = 51 cm/sec & lmﬂﬁﬁﬁ%ﬂﬁﬁﬂﬁuﬂﬁﬁaﬂaﬁm%@ |
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Ddfine Simple Harmonic Motion (SHM). Derive a general (differential) equation of motion

is
of a simple harmonic oscillator,
T S T B O AT | U e oEe S @ T % RIg W e
FHIBTT T HIG | .
26 Distinguish between the grating and the prism in terms of their spectra.

waed ¥ IR W us fem 9 AR @ ey adigy |
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27  Establish the equation E = mc? expressing the equivalence of mass and energy.

FHAT T Gl B g 9l 5¢ e E = me? @ i Hifve |

28 On the basis of Lorentz transformation derive expression. for Time Dilation,

AT WY & AR W B R B e wwe T @R |
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Explain free vibrations, forced vibrations and resonance giving one example of each.

24
Us S 3 U gw AwE, il Qe 9 ok @ amert A 1

Show that torque L=dJ/dt, where J is angular momentum. Show that the angular
momentum of a particle under the influence of central force always remains constant.

gottEn i awtyreel L=dW/dt S8t J @i 99 3 | evisy 6 & s &6 qvE A g
HU B BT Fo gHIn Rew wE ¥

30
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31  Define electric potential around a charge at a distance r and calculate the energy of an electron
brought to that point r. Calculate equivalent quantity to one Joule lin Coulomb-Volts,

T N9 W gl R g R @ witrme g | g - o e o saee & et @
TN BITY | Tk S| e Sl b 0T e diee AR )

32 Write down the expressions for Maxwell-Boltzmann, Bose-Einstein and Fermi-Dirac statistical
distributions.

W—W,W—Wmm—mmm%mmu
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PART - C Marks : 100

W~ | dF : 100
Note : Attempt any 5 questions. Each question carries 20 marks. Answer should not exceed
200 words.
AT ﬁé%ﬁwwsﬂaﬂﬁﬁiuﬁmuﬁ%mqowﬁuﬁa%:waoos@%
CIECo i I e HE

33 Derive the differential equation of Simple Harmonic Motion for an electric circuit (L-
‘C Circuit). Discuss the similarity between mechanical and electrical oscillations in terms
of frequency.
we Rge aiwg (U-C tiww) & R e omed o @ e Sl W BT )

gitiedl 9 frge Aol ¥ ogfa % v A e & feee Wi
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34 (a) Explaintheterms emissive power and absorptive power. Deduce that at any temperature
the ratio of the emissive power to the absorptive power of a substance is constant and is
equal to the emissive power of a block body.

Wﬁ?mamﬁwwuﬁaﬁwﬁmlﬁm%@ﬁwa@%mw
i TR T ST AT I ST & o ergue Rk vea € ofi e pitorer A1
IS BT % S BT & | '

(b) Calculate the surface temperature of sun and moon, given that ?bm = 4753 A° and 14

Wm respectively. lm being wavelength of maximum intensity of emission.
T T B Y B A B o BRI ) R ¥ wmw o A= 4753 A0 ofix
14 W A ISt bl e e ot ot 35 ¥ |
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35 (a) Explain Population inversion and Optical pumping schematicaily by a three-level laser
system.

T W W AR T ZRT WA GRS ol T O o s et
DT |

(b) Expand the term LASER. Explain how He-Ne laser works diagrammatically.
LASER 91 % Wi 3187 1 9faaes &9 fafaq | Rest &1 He-Ne @@ 1 Brar awenga) |
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36 Describe the behaviour of specific heat of solids by Debye and Einstein model at low
temperatures and how is Debye model meritorious to the Einstein model?

o et 5 fafire $on F femoam W amrer @ N8 o ersrEed W g
U HING. | S WA oNFEeET WRw § e TEd @ Sy ¥ ?
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37 (a)  Define magnetization (M), susceptibility ( X ) and permeability (L } for magnetic materials.
Distinguish dia, para and ferromagnetism by ¥ and L and plot their M vs. H diagrams.

TH G T & g g (M), g wgiy (x) el gesmeieE (L) o
afvemr ffeg 1 x 7 1 g i, agree @ We g SiaT SRy 9
T e M-H % siierg aifsrg '

(b) How one can predict paramagnetic Curie/Neel temperatures using magnetic susceptibility?

D TR BT STET B FU STH Taref o g Qe aramet o o

TN ST ghar & 7
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38  Calculate the resultant of two simple harmonic vibrations at right angles to each other
when their periods are in the ratio of 2:1 and there is a phase difference 0 or 1/2.

& BTG WA omEd el &% uiom @ T e wefs o6 oradem 201
b AU H ¥ qW wOmaR 0 A g/2 %
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39 State ang explain Wien’s displacement law and Stefan’s iaw .of radiation. Explain Black
body radiation with Rayleigh-Jeans formula. Write an equation for Block body intensity
in terms of wavelength using quantum mechanics. :

9% free w1 Frem 1 dew & R & frew fifee @ mmen @it } TRt
fafetor it <aven Yool g ¥ R | w9 A BoSTEN w5y g @
<ot w1 e a3 % ug § fafaw

' [Contd...
G 0 1O A

24 -1/ KH-1021] 28



24— 1/KH-1021] 29 [Contd...
| (L IlllllllIIIII A5 G 100

nnnnnnnnnnnnnn



SPACE FOR ROUGH WORK /TF &1 % fau wme
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SPACE FOR ROUGH WORK /TH &M@ & WU WE
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SPACE FOR ROUGH WORK /T& $H ® faT @7
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