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(f) Define eyclie coordinates with suitable example

schematic diagram
resvits cur and comment on the significance of the negative

(b) Write down the expressi
tion explaining the r:lgszn:r.;;ggigocontrac‘cion and time dile-

(c) A vector in a reference fr 4 ' f
How can the vector /be repr:l:::nf:edi:nr:p:::':l:'::ieb¥ra‘a*aﬁ*i‘th
respect to which 5’ 1s moving with a velocity 0,8 c& , A:aume
1 and are unit, vectors in the direction of relative motion
between S and S” and perpendicular to it, respectively.

(d) Show that the relati listic kinetic ener T
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where ¢ is the velocity of light.
ed of an electron which has kinetic energy
(e) ga:iceué..ate the fpe i O

State Geuss' law and apply it to determine the eleotric field
'E' at a perpendicular distance 'r' from a straight infinitely

long wire with a charge 2. per unit length.
(b) What is an electrical image 7 Comment on ite usefulness in

solving electrostatic pro lems. ;
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(e) A thin
circulan disc of
centre at the origin.o'rh:‘diuB R 1ies in the xy plane with 44
a

the diameter ;ﬁ;:;é’n:hg angle made the pogqgig; ﬂﬁ"iitxéiw-a)
Of the disc, he W-axis, Calculate the d1p01: ;g;‘ with
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(a) Write down
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(b) 10 gm. of wat
\ er at 60% is
Calculate the change in ent?gg;dogigﬁe3gy§§;mof water at 20°c,

-

(c) Obtain t ‘
he Clausius-01apayron equation and mention its 81gnificance

(d) Explain why the
Joule-
uquasiqsta¥io 1senth:1g?gm;gg°::gg?aion 1s often regarded as

(e) Show t
hat the Joule-Thomson coefficient 7&' is given by
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where symbols have usual meaning. (L4+4+4)+8+8+4+8

(a) zrig§,30wn the system matrix for a thin lens of focal length 'f!,
> convex lens of focal length £, = 10 cm., 18 Beparated b
cm. from a thin concave lens of focal length I, = =10 cm. 4

Calculate the system matri d
o combinationY X and the equivalent focal length of

(b) Explain what do you mean by spatial and temporal coherence.

(c¢) Draw a schematic diagram for Newton's r
an expression for radius of nth gark ritgf R T

(d) What is Brewster's angle ? Explain the phenomenon of double
refraction.

(e) A diffractixn grating used at normal incidence gives a green
line (5400 A) in a certain order superimposed on the violet

line (4050 A) of the next higher order. If the angle of diffrac-

tion is 30°, how many lines/cm. are there in the grating ?
(5+3)+(4+4)+10+(3+3)+8

X
a) It is known that the magnetic field B is derivablsf rom a
( ) vector potential Ay t&cording to the relation_ﬁ = V‘xT
P

A —_—
Hence calculate B if A = e X Siny i - (1 + Cos y)e ™ § :

between two infinitely long

kN
b) Show that the force F acting
! ERa i, and 1,, separated by a
Lyl

parallel conductors carrying cu
distance 'd' is given by F -/ﬂo—;;:
where AL, 18 the permeability of free space.

switched on to a circuit containing a
(LA B¢ V°1t:“3r°§:£gﬁ i:ries with an inductor of inductance 20 H.
o e rate of growth of current at the instant when the

Calculate t?:) RiR aAd ) A6 (AL

current is (1 ; : .
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(d) Obtain an expressy
e on
L-C-R circuit with = :it%?::gntnncous current in a series

obtain the condition of resonance Sgenbisource jHenve

(e) Define mutual ing
the uctance and d in
mutual inductance between gﬁe ;ritsrilaunliécggéculnto
ma nd a

coil of g Solenoid
5*7*84(8*£§+(h¢6)
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Swer any two Questions :-

7. (a) A bead slides without friction on a frictionless wire in the

sha
whngg 82;?9§?§%?1§1;3t¥h2455t1°n8 x = a(5- siné@ ), y=a(1+Cosh)
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b
() Consider two identical 8imple harmonic oscillators which are

coupled toget =
gilven by gether. Their kinetic and potential energies are

S A e
T = 5m (3 + )
ol 2
VS s (5= 5 G e hq,q,
Calculate the Hamiltonian of the system.

(c) Define moment of inertia and
radius of ation. C
the moment of inertias of a circular diagygr rggiusa%ggliggut

'a; axis passing through its centre and perpendicular to its
plane.

(d) Show that a shearing stress is equival
stress and a compressional stresguagarfgﬁtt:ng e:xggn:éggnl

other.
(e) Deduce Poiseuille's formula for the streamline f1
ow of a 1li d
through a cagillary tube. Hence calculate the rate at whiohsui'

water flows through a capillary tube of length 0.
internal diameter of 1 mm. Coefficient of v%scoai%ymi:ith o

Joz) 53 YEFE kg/m-sec. The pressure head is 20 cm. of water,
7+7+(L4+4)+6+(1042) >
8. (a) Differentiate between stimulated and Spontaneous emissions,

(b) Define phase velocity and group velocity. Show that
9
Ak BGhe e N\
9 \JP A B

where V9 is group velocity and\%pis phas
wavelength. . Y pis phase velooity,\1s the

(¢) Calculate the wavelength shift in the relativistic Doppler

effect for the Hw (6563 A) line emitted by a star receding
from the earth with a relative velocity 0.1c, where ¢ is the

velocity of 1light.

(d) State and explaein what is meant by Gibb's phase rule. Explain
why entropy increases in all natural processes,

(e) The density of iodine at the boiling point (458.3 K) is 3.71
gm/cc and latent heat of vapourisation is 40.9 cal/gm. If the

boiling point changes by 10C for a change of pressure of 17 mm

of Hg, use Clapeyron's to calculategthe ageciricevolumz

of the vapour. 6+ (4+L4)+B+(5+5)+8
P- TI 0.
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