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Instructions:

¢ Symbols carry their usual meanings.

e All questions carry equal marks.

e Answer any five questions.

e Candidates are required to give their answers in their
own words as far as practicable.

e All questions have been printed both in Hindi and
English. In case of any ambiguity in Hindi version,
the English version shall be considered authentic.

« Parts of the same question must be answered together
and must not be interposed between answers to other
questions.
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1. A rocket having initial mass 200 kg ejects fuel at
the rate of 5 kg/sec with a speed of 2 km per sec
vertically downwards relative to itself. Calculate
its velocity 25 seconds after start, assuming
initial velocity to be zero and neglecting gravity.
TH Uhe & IBE gAAE 200 Fhouo B T®
5 fho Mo /Bo I G a2 o Ho/Fo F HUA THA
FE A A 3y Scalia W T 21 Tohe &1 IR o1
T YT TecahT S T WA g TeH % 25 o €I
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2. Show that the interval between two events in
Minkowski space is independent of the frame of
reference, i.e., invariant under transformation
from one inertial frame to another in Minkowski
space.

zoise fp e @We (Minkowski space) # @
ezt & 99 &1 IUd ey B9 ¥ Wad & i
ARl W % &% Jscig B ¥ AE B4 =l

3. For a step-index multimode fiber refractive
index of core is 15 and A=0-015. Calculate
refractive index of cladding, numerical aperture
and maximum acceptance angle.

TH Hed Gaeih  (step-index) TEIEM B
(multimode fiber) % HRX & GHG 15 W
‘A=0015 2 3= (cladding) 1 UadIH, FEIHSD
%2 (numerical aperture) @ 3R wWieR HU
(acceptance angle) W hifvm|

4. A plane transmission grating having 5000 lines
per cm is used under normal incidence of light.
Calculate the following :

(a) - Highest order spectrum that can be seen
for the light of wavelength 6000 A
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(p) Longest wavelength of light for which a
spectrum can be seen

wF @ ZEfheE 3T W 5000 @A 9 o Ho g1 FEH
IR wrEEq afed Y 3 fore fera s R e <6 omn
e

(%) 6000 A d@reed & yw F fow degw w1 ARRa
3T (highest order spectrum)

(@) e 1 frehan quIeed fae Tagn @1 S Fehdl
2

5. Show that the electric field intensity in a region
between two concentric conducting spheres
having radii @ and b respectively (b > a), the
inner sphere is held at a potential V, and outer
being grounded, is given by

E=Ta 2y

 (b-a) r?

3 Hhg) =Terh el i A U a @ bR (b > a).
a1El Mol gz & o1 § a1 A H Menn V, fava w @
T 21 gwise e AF1 el % e % WA # R & R
EGIRCI IR C i

= _aV, b

E =
(b—-a) r2

f

6. Electric field vector E of an electromagnetic
wave travelling in vacuum is given by

E= Jj 5cos(l 07t + kx) volt/meter
Find the following :
(a) Direction of propagation of wave
(b) State of polarization
(c) Wave number
(d) Energy associated with the wave
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& fargagrsha @ fala § 99 @ 1 w8 @ W Ry
&7 afew (electric field vector) &

E =] 5cos(107t + kx) volt/ meter
= = 3@ Fifs -
(%) @ e H fewn
(@) gau f&fa (state of polarization)
() qw-Een
(") TT-SHAt

7. Show that for a homogeneous fluid

06155 (57),

Symbols carry their usual meanings.

TqHM (homogeneous) zd % fou g

ov
¢o@ Sppe o
A (6TJU(6TJP

Gehal &1 HAET g 3 2l

8. Calculate the Fermi energy in electron-volt for
sodium assuming that it has one free electron
per atom. Given

Avogadro number, N = 6x10%° atoms/kg mol
Density of sodium = 0-97 gm-cm™
Planck’s constant, h= 6:62x 1073* Joule-sec
Mass of electron = 91x1031kg
Ig AR Tk QIfeTH H1 U T T b Joideq ol 8, difead
% o & S f A goiea-aee § Hifw) few
wWigl T=], N 6x10%°% atoms/kg mol
Aif$Tm &1 9= = 0-97 gm-cm™3
s s, h = 662x107°% Joule-sec
A H FFAE = 91x10 kg
* Kk K
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