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Note:

1. This question paper contains ten questions in five Sections. Attempt
one question from each Section.

2. Each question carries equal marks. Marks are divided and indicated
against each part of the question.

3. Write legibly. Each part of the question must be answered in
sequence in the same continuation.

4. If questions are attempted in excess of the prescribed humber only
questions attempted first up to the prescribed number shall be
valued and the remaining answers will be ignored.

5. Use of Log table is permitted.
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1. (a)

(b)

(b)

3. (a)

(b)

Section-A
-7

A bullet is fired horizontally in the north direction with a velocity
of 500 m/sec at 30°N latitude. Find the horizontal component of
Coriolis acceleration and the consequent deflection of the bullet
as it hits a target 250 meters away. (10)

T e Gt fEom § 3% &t 3T 500 Hew/Hshe & o & 300 3L TeA79r IX
TEO SATAT 81 FIREATE @2or 7 dfast g a9 9w 78y, S a8 250
HIeT g2 UF T HT 2 FLAT @, AT i |

Show that acceleration remains invariant under Galilean
transformation. (10)

et & Aferforas Tareaeor § @2or safatad garl gl

Obtain relativistic relation between energy and momentum.
(10)

ST TAT T T F HeT ATIETH T TFaeel ST ol

Show that if a heavy particle is incident on a light particle
initially at rest, the heavy particle will not bounce backward as
a result of collision. (10)

Tt & 7T U AT &7 I § e § UF g9 w7 9% Aratad grav
g, ST 0T, oA & TET U 0l AL ITARL AT Al AT

Section-B
HIT-

Find the volume correction in ideal gas equation of state, if
finite size of molecules is taken into consideration. (10)

T AU & AT ST T A= § o7 ST a1 Sael 9 & STaed T a6

T T T ST T |

Show that after the conclusion of an irreversible process,

energy available for useful work is less then the energy which

was available before the occurrence of the irreversible process.
(10)
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4. (a)

(b)

5. (a)
(b)
6. (a)

famd fF v srqeRmofir TR 81 S F T, STAnl R % o Saeey
lT, 39 1T § &/ Il g ST (o AqRAonT IeraT g & 94 aarsd AT

How, Plank law of radiation can be obtained, using Bose-
Einstein distribution function? (10)

- AT T H TIh FLd g0 FohT THIT ST o A Theor [Had &l

ST TR T ST FohaT 82

Efficiency of a Carnot’s engine is 0.5, when the temperature of
sink is 300K. What will be percentage change in the efficiency,
if temperature of the source is decreased by 100°C. (10)

U FHTAT 591 a0 &8aT 0.5 g, STa & T arawTe 300 hfea g1 &qdT § Jiaerd
TRE F4T g, AT &1 &1 arT 100 BT HERE w7 7 3T S

Section-C
AHT-9

Show that for a simple harmonic oscillator, its total energy (i.e.
sum of its kinetic and potential energies) remains constant.

(10)
Gt & v 9o aEd DAl & o, saer aFqe Sl (SHET TS T

RS Fstrett &1 7 [aa w2t 2l

A damped vibrating system, starting from rest reaches a first
amplitude of 50 cm, which reduces to 5 cm for 100 oscillations,
each having time period 2.3 sec. Find the damping constant.
(10)
U AFHTad HEIF FIAT gl Hard A= § e F7d gu 50 |99 &

TIH AATH TF TgadT gl S 6 100 AT, THF F eradard 2.3 q6e, &
THTT HewT 5 THT T ATAT gl AFHaA [Haais A1 it

Two wires of the same material and of the same cross-section
are suspended on a Sonometer. One is loaded with 16 kg and
the other with 4 kg. The first wire is tuned to the second
harmonic of the second wire. If the length of the second wire is
1m, find the length of the first wire. (10)
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(b)

7. (a)
(b)
8. (a)
(b)

IHT T TAT FHTE TR 6 &l 1% UF U TLATE F Tk g0 gl UF 16
T & T € i g@er 4 BT | 9 81 9geT a1, g a1 & (o qerar
" TG gl T AL A Al dare 1 | gl, T TIH qIC Al daTe ATd ol

Discuss the motion of two pendulums of equal string lengths
and masses with their bobs connected by a spring. Set up the
differential equations and solve them to obtain the normal
modes and frequencies. (10)

TFHT AaTe U FAAT & &l ATl ST T R H 2 gU & 6 Tl fea=mr
IO el FHFLOT TR HIT T I gl Fih TAA [@Aemd ud
AT ST AT

Section-D
AT-3

Describe Fresnel biprism arrangement for obtaining interference
pattern. (10)

STTHIF LT TIAET ITH T2 & {70 sl aTeiisH STawdT &l aar12d|

A source emits light of two close wavelengths of mean
wavelength 6563A°. If 0.84 cm displacement of Michelson
interferometer mirror is needed to pass from one dissonance to
the next, find the difference between the close wavelengths.
(10)
U HTT qTeT T <7 6563A0 F a7 FHIIE T a&7 &7 IcasiT F2aT gl Ifa

T FATTG EEaqien & o0 greseaa SAaEor|Tdr & 2997 % 0.84 Y

eI T A eTshar gr av THTIET TG <& o e Sq¥ AT it

Discuss the intensity distribution in the diffraction pattern of a
plane transmission grating. (10)

U OHad T YT & g yr=q § drear faawor & fEe=ar e

A beam of light is passed through two nicols in series. In a
particular setting, maximum light is passed by the system and
it is 500 units. If one of the nicols is now rotated by 20°,
calculate the intensity of the transmitted light. 10
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9 (a)

(b)

10.(a)

(b)

it A | I [ ¥ AT TF TR g7 ot gl T &9 =aeer ¥,
T 3T stfersha® saTer A § Y T8 500 THEAT Bl AR UH [Ere wir
200 AT 3T SITT q7 ITITHT TRTET hE S dT ST i o1

Section-E
AR-T

Discuss the construction and working of optical resonators. (10)

Afeasher TATHELE Y HLFAT TS F1d Tt THATS T |

Briefly describe the Helium-Neon laser. (10)

sfare = & Tt e AT & A

The coherence time for a source is 1078 sec. If the vacuum
wavelength is 650 nm, find the line width and coherence length.

(10)
U HIG o0 Fos 9877 108 Fhe g1 afe Fata & 47 <8d 650 AArH1ex

g, AT TG FIETE TIT HH9H AdTs AT hiTorUl

Discuss the different types of losses in an optical fiber. (10)
U i feasher wreaw # A9 weme & et & fae=mr Fifomn
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