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There are 3 Sections such as Section A, B & C.
Section A is compulsory, however, Section B & Section C have internal choices.
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SECTION A
(5Q X 4M = 20 Marks)
S. No. Marks | CO
QI. Explain the fundamental principle of a hologram and mention any of its two 4 Co1
properties.
Q2. Extract the constant ‘a’ if the vector 4 = (x +3y)i+ 2y + 32)] + (x + az)k is 4 Co2
a solenoidal vector.
Q3. Write Maxwell’s equations in differential form for time-varying fields. 4 COo3
Q4. The threshold wavelength for photoelectric emission in Tungsten is 2300 A. What 4 CO4
wavelength of light must be used in order for electrons with a maximum energy of
1.5 eV to be ejected?
Q5. Differentiate between the Zener and avalanche breakdown mechanism in a p-n 4 COs5
junction diode.
SECTION B
(4Q x 10M = 40 Marks)
Q6. Describe single mode, multimode and graded index fibres? Explain in detail the 10 CO1
difference in structures of single mode step index and multimode graded index
optical fibre.
Q7. A circular ring located on x* + y* = 9, z = 0 carries a direct current of I Ampere 10 CO2

along dg. Show that

— 1 p?
A0, = —"—a
{p? + h2}72

Also find the value of H at (0, 0, 4).




QSs.

For the given circuit, determine the range of load resistance Ry that will result in
a constant voltage of 10 V across Rp. Maximum value of Zener current is 32 mA.
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QO.

Correlate the kinetic energy of recoiling electron and the energy of incident photon
in Compton scattering as

2a sin? ¢/2 hv

K.E.= hv , where @ =

1+ 2a sinzd)/2 moc?

OR
If a proton and a deuteron have the same kinetic energy, then find out which one
of these have a longer wavelength?
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SECTION-C
(2Q x 20M = 40 Marks)

Q 10.

(a) State Faraday’s law of electromagnetic induction. How can it be expressed as
one of the Maxwell’s equations for time varying field?

(b) Derive Energy Eigen value of a particle confined in one-dimensional box and
hence calculate the energies of first two excited energy levels in terms of
ground energy level [E].
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Q1l.

(a) Pair production and pair annihilation were the first experimental evidence of
conversion from energy into mass and back. Using this information, Illustrate
the phenomenon of pair production and pair annihilation with a proper
Justification that the pair production phenomenon cannot happen in an empty
space.

(b) A magnetic field B = B, (i + 2] — 4]2) exists at a point. If a test charge moving
with a velocity v = v0(3 i—j+ ZIQ) experiences no force at a certain point,
what will be the electric field at that point in SI units?

OR
(a) What is the difference between phase and group velocities in the context of
wave motion. Additionally, show that how the de Broglie group velocity,
linked to the wave packet, is equivalent to the particle's velocity?

(b) A steady current element of 10a,A.m is located at the origin in free space.
Determine the magnetic field intensity due to this current element at (1, 0, 0).
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Standard Physics Constants and their values:

Constants Standard values
Planck’s constant (h) 6.626 X 10734 Js
Permittivity of free space (o) 8.854 x 10712 F/m
Velocity of light (¢) 3 x 108 m/s
Boltzmann constant (Kp) 1.38x107%3 J/ K
Rest mass of an electron (m) 9.11 x 10731 kg
Rest mass of an electron (m,,) 1.67 x 107" kg
Charge on electron (e) 1.6x 10719 C






