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PHYSICS - PAPER-I
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Answer any three questions s H'e- ..

fﬂ.) Write the Maxwell's relations of thermodynamics. “$1
’(b) Consider entropy to be a function of T and V.

Tds = chT + T(%‘%Jv dav

, The symbols have their usual meaning.

~ (c) Now, take the entropy to be a function of T and P.
i Show that Tds = CpdT - T(-%.‘{,)pdp

3 The symbols have their usual meaning.

1' (d) An ideal gas with pressure P,, volume V, and temperature
is expanded isothermally to pressure P,, volume V,. Fin

- Show that

3

- work done, A
(e) A diatomic gas (¥ = 1.4) does 200J of wo %

. rk when it is :

d expanded isob 2
L prg o obarically. Find the heat given to the gas in ti

(f) Briefly describe the o )
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<k

B+6+6+5+5410

(a) State Gauss's Law of :
'. electrost % -
X differential forms of 1t, o -o° Find both integral and

b (b) Use Gauss'

(e) Find the
potential d
X8 axis of tr. ringl.le to a ring of charges at g point on

(d) Show that the potential due to an el
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(¢) A particle moves in the X~

central force depending o Y Plane under the mmm

nly on the distance from
(1) Set up the Hamiltonian of the system. =
(1i) Write Hamilton's equation of motion. (7+5)+(8+8)4
4. (a) State the basic postulates of special theory of raisf :

(b) Write down the Lorentz transformation relations. ARSI

(c) Use the Lorentz transformation relations to
for time-dialation and length contraction.

(d) Find the relativistic velocity addition formula,

(e) Define covariant and contravariant vectors.

(f) Define space-like and time-like vectors.

4+6+(5+5)+6+(h+4)+(5*§}
5. (a) Two masses m, and m, travelling in the same straight line
collide. Find the velocities of the particles after collisiog
in terms of the velocities before collision.
(Take 'e' to be the coefficient of restitution)
(b) Discuss the above problem for the case -
(i) perfectly elastic collision
(1i1) perpectly inelastic collisionm.

(c) Show that for a perfectly elastic collision of the particles
the total kinetic energy before collision is equal to the
total kinetic energy after collision.

(d) Consider a square plate of side 'a'. Find
(1) moments of inertia about an axis comuting with any edge.
(i1) products of inertia. _
(1ii) principal moments of inertia. 8+(3+3)+6+(6+6+8)

find ezp@@-ﬁ;m;f

6. (a) For an A.C. given by L = i, Sin(wWk+@ ). Show that
Lroms = Lo/4 2.
(b) An A.C. circuit contains only a capacitor. Find the re.
between peak e.m.f. and peak current. Hence find the
(c) State Feraday's and Lenz's Law of electromagnetic i

(d) A D.C. battery is connected in a circuit contai
inductor (with inductance 'L') and a resistor h
'R') in series. The e.m.f. of the battery is 'Ef.
expression of current in the circuit after a ti

(e) Explain self induction. Find the self inductan
of length '§', number of turns per unit 1l
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ell's equations find the W‘?;*:g‘j‘:&(3+5¢ﬁ)*7

(4) From the Manmagnat o Field,

electric and %)
_ Loaotiaatandt Tpet 48 at z=0
ipe t = 0 a parachutist havr weight 'mE° o %Frr the
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e rha ( | istance
force on air resis an:eeed find the (i) speed, (il Siaa
b x&tgszggtﬁi?)macgalaratim ; at any time t30. (1v) F
ra

also the 1limiting speed.

; sl
(b) Consider two simple harmonic motions perpendicular to ea

OUNE B x = a Sinwt and y = D sin(wt -<)

(i) Show that the resultant motion is elliptic
(1i) Find the direction of the major axis of the ellipse.

(11i) Find the motion for < = O e n’(§$6+3+3)+-(10+.5+‘55_)-:-

9. (a) For a particle moving in a central force field

Show that the motion is in a plane
&.‘)L) Show that the angular momentum is conserved.

{ii) Write the equation of motion.
Eiv)) Show that the force field is conservative.

b) Consider a vector_z observed in a fixed coordinate systam )
N a?ld also in another coordinate system rotating with angul-&-

velocity (3 which is constant in time.
4

dA dA - >

i) Show that +

i Tl rix TElpot &

(ii) Use the above expression to show that 3
2 2 =
d—; Q...?_.E + 2Wx g—% +Rx (BxF)
at” lesx at” lrot Tot '
(where T is the position vector) (6+4+6+4)+(10+10)

10. (a) Consider a source of sound (with velocity 'd) in relative
motion with the observer. The original frequency is 'n'.
Find the frequency measured by the observer when

(1) the source is moving with a velocity 'V !
(1i) the observer is moving with a velocity '\V!',

(b) Define extensive and intensive thermodynamic quantities.
Give examples.

(¢) Find the equivalent resistance between the points 'a' and
'b! for the cirgﬁui‘t given below -

& — ARV VAW VAW
S
L
(d) For what value of velocity f3 (= Y/.) will the relativistic

mass of a particle exceed its rest mass by a fraction 'f!',

(e) Two mercury drops each of radius 'r' merge to form a bigger
drop. Calculate the surface energy released if 'S' is the
surface tension.

(5+45)+(3+3+2)+74748
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