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All Parts are compulsory.
PART — A(1 mark each question)

Please answer the twenty questions on page 1 of the answer booklet by writing the
serial of the answer that you find to be most complete and correct.

1.

The orbital velocity ‘Vo’ and escape velocity’ Vs’ for an artificial satellite are in
the ratio

a) 1:2 b) 1:+3 c) 1:42 d) V2:1

The kinetic energy per degree freedom of a molecule is
a) 3/2kT b) 5/2 KT c) 1/2KkT d) None of these

According to Laplace, the thermodynamic changes in a medium during the
propagation of sound are

a) Isothermal b) Adiabatic
c) lIsobaric d) Bothisothermal and adiabatic

Newton’s rings are formed due to

a) Division of amplitude b) Division of wave front
c) Bothaandb d) None of these

A divergent vector field will have its curl given by

a) Infinity b) Zero

c) Unity d) None of these

Characteristic X-rays are emitted due to

a) Outer shell electron transitions in atoms
b) Nuclear disintegrations

c) Inner shell electron transitions in atoms
d) None of these

Optical pumping is

a) Increasing electron number in excited state

b) Decreasing the electron number in the excited state
c) Causing artificial transition to ground state

d) Increasing electron number in the ground state
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10.

11.

12.

13.

14.

15.

16.

To form aPN junction

a) Extrinsic semiconductors are used
b)

c) Diodes are used
d)

Intrinsic semiconductors are used

None of these

Einstein’s Space-Time continuum proposes
a) Space and Time are separate entities

b) Space and Time tend to be infinite

c) Space and Time are inseparable

d) Space and Time are relativistic

If a free electron has to exist in a nucleus, it must have a minimum energy of
about

a) 4MeV b) 9 MeV c) 20KeV d) 10KeV

The expression for Coriolis force is

a) —2mevSing b) —2mevCosh

C) —2m x(w.v) d) mox(wxr)

Velocity of light in free space is

a) Vu0 <0 b) (u0£0)™2 ¢) VuUOeD d) ve0O /po

Relation between Y, o, 1 is

a) Y=2n(1+ o) b) Y=n(1+ o)

c) Y=n(1+20) d) 2Y =n(1+ o)

Resolving power of grating is

a) A/dx=Nxn b) A/d) =N/n

c) a/dx =n/N d) da/a =Nxn

In Millikan’s balanced oil drop experiment (where X = electric field)

a) Xe>mg b) Xe=mg c) Xe<mg d) mg=0

For a particle trapped in a box of length /, the average value of momentum <p> is

a) hil b) h/2/ c) 0 d) /
4
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a) A/dx=Nxn
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b) —2mevCosh
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a) Xe>mg b) Xe =mg

c) Xe<mg d) mg=0
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17.

18.

19.

20.

The atomic radius for fcc lattice is
a) a2 b) (V3/4) a c) (V2/4) a d) none of the above

A phonon is emitted or absorbed in

a) elastic scattering of a photon by a crystal

b) inelastic scattering of a photon by a crystal

c) both the elastic and inelastic scattering of a photon by a crystal
d) none of the above

Above Curie temperature, the hysteresis loop of a ferroelectric material merges
into a

a) Parabola b) Straightline c¢) Point d) Ellipse

The path of ¢ - particle in Rutherford scattering is always
a) hyperbola b) parabola c) straightline d) curvilinear

PART -B

Answer any five of the following questions. Each question carries
4 marks. (5%4=20 marks)

21.

22.

23.
24.

25.

26.

27.
28.

Obtain the relation between Angular momentum of a body and Torque acting on it.
Hence state the law of conservation of angular momentum.

Write Clausius-Clapeyron latent heat equation. Discuss the effect of change in
pressure on boiling point of a liquid and melting point of a solid.

Write the laws of vibrations of a stretched string.

Define quarter wave plate and half wave plate. Obtain expressions for their
thickness in the case of negative crystals.

With proper description of the notations write four Maxwell’s Laws of
electrodynamics.

State Pauli’s exclusion principle. Show that ‘L’ shell of an atom can accommodate
eight electrons.

What are Stoke’s and anti Stoke’s lines ? Mention any three of their characteristics.

Write the important assumptions of Einstein’s theory of specific heat of solids.
What are drawbacks of the model ?
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18.

19.

20.

a) a2 b) (V3/4) a
c) (\2/4)a d) SoedT 03na wodohe By

2WOT FPPREIZ® @sao{ YU ROR)T LT Le0BRIRTO (absorption)

a) ot crystalom womd FreendS elastic scattering

b) oo crystalfos oo Fpeeod inelastic scattering
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21.
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26.
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28.
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PART-C

Answer any five of the following complete questions. Each question carries

12 marks : (12x5=60 marks)
29. a) State Hook’s law of elasticity.

b) Obtain the relation between Young’s modulus, Bulk modulus and Rigidity
modulus.

30. a) Derive Planck’s law of radiation. Show that Wein’s law and Rayleigh-Jean’s
Law are special cases of Planck’s Law.

b) Calculate the ratio of temperatures of two stars emitting maximum energy at
wavelengths 500 nm and 600 nm.

31. a) Explain the construction and working of a zone plate. Show that radii of circles
drawn on the plate are proportional to the square root of the natural numbers.

b) Calculate the resolving power of a diffraction grating of width 0.2 m in the first
order if number of lines per meter on it is 6 x10°.

32. a) Prove that electromagnetic waves are transverse in nature.

b) Determine the magnetic field in air due to a straight, infinite conductor carrying

2 amp current at distance of 0.01 m from it.
Given: pg=4n x10~7 H/m.

33. a) Describe the experiment to confirm the existence of ‘electron spin’ and ‘space
quantization’ of electron orbits.

b) A He-Ne Laser is emitting a laser beam with an average power of 4.5 m W.
Find the number of photons emitted per second by the laser if the wavelength
of the emitted radiation is 632.8 nm.

34. a) Obtain Eigen functions and Eigen values of a particle in one dimensional
potential box.

b) When X rays of wavelength 1.50 A° are incident on a crystal at an angle of
12° first order diffraction spectrum is formed. Find inter planar spacing of the
crystal.

35. a) Obtain expression for relativistic variation of mass. At what velocity relativistic
mass becomes double that of rest mass ?

b) Calculate the Miller indices of a plane with intercepts “a, b/2, 3¢” in a simple

unit cell.
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