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a) Why thermal resistance is important in building scicnce?

b) r&Irite the name of retaldation plate *'hich produces circularly polarized light.

c) Merition the importance of supercapacitor.

d) Write the equaticin i'or rise of current in an LR circuit and sketch the graph.

a) Show that the vibrating motion of a particle given by ) : Re'ot is simpie harmonic.

b) If ihe Einstein's temperature of a solid is 100'C, calculate the Einstein's frequencl"

-c) Convert Maxwell equation V x E = -o*r"to integ:ai ii-;:r:

d) Derive the relation between pha-'e velociI r]r1 5t-rr-p r:iociir '

Derive the differential equaii.--n of lorced osciilation and shorr. lh;l ihe rna'iimum

amplitude at resonance vanes inversely with damping coefficient'

OR

Show that the point of suspension and the point ol oscillation are intcrchangeabie in bar

pendulum.
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A rcom has dimensions of 6m x4m x 5m" Find (i) aVerage distance travelled by the sound

for tw.o successive reflections and (ii) rru*b"t of reflections made per setond by the

sound wave from the walls of the room. Given velocity of sound in ak is 350 ms-'' I4l

What is Pyrheiiometer? How can you measure solar constant using Pyrheliometer? t4l

oR.

State Stefan's- Boltzmam iarv of radiation and proof it using the

thermodynamic s and Maiwei 1' s thermodynamics relation'

6. a) Ilxplain wilh necessary theory to obtain the radius of ntl' brighl ring and

l4l

first larv of
t4l

,th dark ri,rg

in Newton's riug due io reflected systero.

b) A diffraction grating with 400 lines per millimeter is illuminated normally by

monochromatic light of rvavelenglh 6000 A. Calculate (i) the arrgie at which the first-

order maxima oecur (ii) the maximum nurnber of diffraction maxima that can be

14j

angle and numericai ape{ure of an optical
l4l

ei) The focal length of an achromatic cornbination of two lenses in contact is 120 cm. ll'
the dispersive powers of the materials of the two lenses are 0.02 and 0.0-1, caicuiate

the focal lengths of the two individuai lenses.

V. a) Define electric quadruple and quadruple moment. l)erive rhe expression for electric

potential on the a.xis of linear quadruple-

t4l

14l
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OR

Find the electric field intensity at a distance 'z' above the ccnter of a flat circular disk

of radius 'a', which carries a uniform surface charge density 'o '' L4l

b) If a and b are internal and extemai radii of a cyiindrical capacitor then show that the

half of the energy lies within r: Va6. l4l

8" Derive an expression for energy stored by au inductor. Show &at thc energy density in

magnetic fielJ is directly proportional to the square of magnetic field. 1"41

9. State and prove charge consen'ation theorem. t4]

10. Calculate the energy difference between ground state and first excited state tbr an

electrcn ir cne dimensionai infinite potential r,vell ol ri'idth 1A, Mass of electron (mJ =

9 1* 1ti irkg and Plank's constant (h): O.oz*10-laJs, ieV:l.5* 10"r"J 14]
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a) Define entropy.

b) What is the role of He atom in I{e-Ne iaser?

c) Does a quadruple have zero dipole moment?

d) What is the physical significance of displacement cunent?

a) What is the angular frequency of a dzrnped oscillator which has mass 250gm. force
constant 85N/m and damping coefficient 7\gls?

b) Find the translational kinetic energy of one mole of monoatonlic gas at normal
temperature and pressure. What will be its value atZll"C?

c) Show that magnetic energy density is equal to electric energy density iri case of
electromagnetic waves.

d) Define wave particle dualiry and derive de Brogiie r.vavelength.

Derive the time pericid of torsional pendulum. IJxplain how can you determine the
modulus of rigidity of metallic wire using torsional pendulum.

OR

A particle having mass 100gm is in oscillation in a medium having damping constant 0.5
kg/s. Calculate the (i) time in which the amplitude becomes half of its initial value and
(ii) energy becomes half of its maximum value.

Derive Sabine relation for reverheration time.

Derive the Ciausius latent heal equation: Cu - Cr ' !: l, nhere C1 and C2 represent the.dTT
specific heat of solid and its saturated vapor. L is latent iieat of vaporization. t4j

OR

Define caiorific value. Explain the construction and working principle of bomb
caiorimeter. l4l

6. a) Why do we observe fiinges in a rvedge-shaped fihn? Derive an expression for the
fringe width formed due to interference in a wedge-shaped thin fi1rn. l4l

b) What is double refraction? Show that the plane polarizcd light and circularly poiarized
light are the special case ofelliptically polarized iight. t4l

c) What is the smallest Bragg angle for x-ray of wavelength 30pm to reflecting planes
spaced 0. inm apart in a calcite crystal? t4l

d) Two lenses of {"ocal lengths 15 cm and 20 cm are placed at a clistance of l0 cm
co-axially in air" Calculate the equivalent focal length of the combination and
principal points. Also, find the position of the image when the object is at 40 cm

.rnt 
on, of first lens" i4]

t1l

l1l
'[1]

tU

t2l

121

L2l

12l

t4l

a.).

t4l

{41
4.

5.

Full \larks

1.



7 . a) llcrive the electric potential due to short dipoie at distance r from the center of dipole
making angle 0 r.vith the axis of dipole Extend -vour result to find the electric potential
at axial and eqllatoriirl line.

OR

Find an expression for electric field due to unifbrmly charged ring of radius 'R' at
distance 'y' from the center of the ring.

b) How many time constants must eiapse betore a capacitor in an RC - cir.cuit is charged
99 % of its maximum charge?

8. Deuterons in a cyclotron describe a circle of radius 0.32m just before emerging from
dees. The frequency of the applied emf is 10MlIz. Find the flux density of the magnetic
field and the velocity of deuterons emerging out of the c.vclotron" Given, mass of deuteron
is 3.32 x 10 27 Kg and charge is 1.6 x 10 1eC.

9. An obserrer is 1.8m lrom a light source whose power output is 250W. Calculate the
maximun.i values o1'electlic and magnetic fie1ds at the position of observer.

10. Shou that energr lel'els are quantized when an electron is confined in infinite potential
rve1l of u'idll, 'a'
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