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N.B: Please che K &
N Ay *Ck whether you have got the right question paper:

2. Figureesstnons are compulsory.

3. Draw ne:ttdhi: right indicate full marks.

ols b B7ams wherever necessary.
flo ive usual meaning unless otherwise stated.
€ table and non-programmable calculator is allowed.

4. Symp
Use o

Q.1 a) Attempt any one:

i) Derive the re|at;
D ativistic :
ii) State the POstulates oiquat'?ns for aberration of light and Doppler's effect in relativity. (10)
space and time derive t;pecnal theory of relativity and using Lorentz transformation equations of (10)
e formula for length contraction and time dilation.
! b)Attempt any one....
i) A source of light o
of light emittin with constant (05)

g Sodium D2 line (5890 °A) and is moving along a circle

Speed 0.6C re,ati
ve to an : :
observed by the obserVeSbServer fixed at the centre of the circle. Find the wave

ii) ii) Show that the quantity x2
space-time co-ordinates

length of light as

+y2 + 72 <%2js invariant under Lorentz transformation equations of  (05)

\.2 a) Attempt any one:---

i) Applying the princi .
) Applying the principle of conservation of linear momentum to the perfectly elastic collision

between two i : . i e
iae identical particles in inertial frame of reference, obtain an expression for relativistic

ii) Derive .the gxpressions for longitudinal and transverse mass with respect to the direction of motion (10)
of two inertial frames.

(10)

b) Attempt any one:---
i) Derive relativistic relation between total energy E and momentum p
E?= p2c2 +m, 204,
ii) The density of silver is 10.5gm/cm? when it is at rest relative to an observer. What is its density
when it is moving with relative velocity 0.8c.

Given: ¢ =3 x 108 m/s.

(05)

(05)

3 a) Attempt any one:---
i) Derive the transformations for electric field intensity

for force.

Two equal charges +q separated by
‘coordinate are moving with s

A fransformation of force find the resultant

E using Lorentz transformations equations (10)

distance r lying in XY plane relative to the frame 5 and having (10)
ame velocity i along X axis relative to the frame S. Using
force exerted by the two charges on each other.

P.T.O
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a.P- code -
= B (05)
p) Attempt any one:==- Jees i ¢ransfo mat netic (05
i) show that the scalar product . B is invariant under LOF rmin the co™ onent
ii) If charge ‘+q' is kept stationary in inertial frameé s'. bete
induction B.in inertial S frame, o axds with constan Velocml

assume that S'is moving with respect to s along X%

Q.4 a) Attempt any one:="
i) Discuss in brief Optical, X ray and Radio Astronomy: a1 fine: D
ii) Explain the phenomenon of gravitational red- shift of spectr

the modified frequency of the spectral line.

b) Attempt any one:--- -mu\taneitV' (
i) Explain the Twin paradox in brief. L e relatWit‘/ of s!
ii) with the help of Minkowski space time diagram explain

; long Find its
Q.5 a) Attemipt any one:--- e it apP s to be 98 M (
i) A spaceship is 100 m long on the ground. when it isin e : 05
speed. Given € = 3x108m/s. ’ : ocity 81V€ Ck
=y cionary ame

z , 2 " . E el O
ii) A vectoris represented as r'=31+8/ + 5Skiond f'am-\resentation
related to a stationary frame. What is the vectol: el oo

direction® each with velocity v

b) Attempt any one:--- e o posi-t‘é' :
i) Two identical particles of rest mass mo travelling I? ?‘?‘_ol"iis'iﬂon ing a neW e ol
s o s conserved,

collide head on. The particles stick together @ (L35 1 m are alway
: iy capmenty
mass Mo, which is at rest. Show that though energy a,nd i
rest mass is not conserved (Mo> 2 mo)- W and the earth receives energy at
ii) The distance between the sun and the earth is 1.5 ¢ the sun.
the rate of 1.34 X 10’watt/m2. Find the annual 10

C) Attempt any one:---
i) Show that jx PR ¢2pZis invariant un
density.
ii) If a small box has electric charge density as |
density when the box starts moving at speed of08c with f

der Lorentz transformati
1c/m’ when;obs,erved 4t rest. Determine its

espect to Observer:

d) Attempt any one:-- ‘ ‘
i) Give brief account of ‘Quasars’ AR
i) State and explain Hubble's Law.
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