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(2) All questions carry equal mark.

Explain the concept of Lattice. (04)
Derive Bragg’s law for the X-Ray diffraction by crystal. Can you use this law for
visible light ? Why ? 07)

In the experiment for measuring wave length of X-Ray using Bragg’s Spectometer
Lattice constant of crystal is 1.424 A°. Diffraction angle is 60° for second order
maxima calculate wavelength of X-Ray. 03)
OR
Explain Miller indices. 04)
Explain Secular radio active equilibrium and Transient radioactive equilibrium. (06)
What is a nuclear reaction ? Explain the balance of mass and energy nuclear
reactions. (04)

A resistance R and capacitor C are connected in series with d.c. source. Obtain the
formula for growth of charge on a capacitor at time t. 07)
Draw the low-pass RC circuit. Show that low-pass RC circuit act as an
integrator. 04)
A capacitor of C = 2 uF and resistance R = 2MQ are connected in series with 50
volt battery. 03)
(i)  Find the time constant.

(i)  Find maximum charge.

OR

Draw the circuit diagram of half wave Rectifier. For half wave Rectifier obtain
expression for | ., V. and I, e 07)

State and explain maximum power Transfer theorem. (04)
An Inductor of L = 100 mH and resistance R = 100 Q are connected in series with
20 Volt battery. (03)
(i)  Find the time constant

(i)  Time required to reduce the current 1 I, when battery is removed and circuit

is completed.
Derive the equation of electrostatic energy of n — charge’s system. 07)
What is a capacitor ? Obtain the equation of capacitance of a parallel plat
capacitor. (04)
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In region electric field is E=21+ 3/j\ + K. Then find the electric flux pass through

g A
the surface S = 10i. (03)
OR
What is an electric dipole ? Derive the equation of electrostatic potential at the
distance r from the electric dipole. 07)
What is the gradient of scalar function ? (04)

Prove E =— GV.

Calculate the potential and electric field due to dipolemoment 2.5 x 1010 ¢cm at a
distance 1 meter from its axis. (03)
(€,=8.85 x 10712 MKS)

What are called coherent sources ? For many coherent sources in array. 07)
. nd
sin "
Prove E, = nE
nsiny

State the Farmat’s principle. Obtain the law of refraction using Farmat’s
principle. (04)
Light of wave length 5800 A° is incident on a plate having refractive index 1.48
such that the angle of refraction is 60°. Find the minimum thickness of plate for
the reflection region to become bright. (03)
OR
Give the theory of Newton’s rings and obtain an expression of path difference
o\

=R*% 07)
Derive the matrix for rectilinear motion of a ray in a medium. 04)
In a Michelson interferometer experiment a mirror is displaced by 0.2 mm. Then
1000 fringes cross the field of view. Calculate wave length of light used. (03)
Explain Frank-Hertz experiment. (04)
What is compoton effect ? For compoton effect obtain the expression for wave
h
length A = A, + m_oc (1 - cos0) 07)
Give the defect of Bohr model. (03)
OR
Obtain Schrodinger’s one dimensional wave equation for a free particle. Hence
obtain three dimensional Schrodinger’s equation. 07)
Explain the box normalization of wave function. (04)
For given the wave function. (03)

2 . (n . .
y(x) = VE sin (Tnxj Calculate the expectation value of x for a particle in box

having volume L3
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(2)  All questions carry equal marks.

What is mean by symmetry ? Describe various types of symmetry operations in

brief. 04)

A —> B — C (Stable elements) transformation. Obtain the equation to show the

number of nuclei of elements B at time t. (06)

Write short note on Radioactive Series. 04)
OR

Describe Lave’s experiment for X-Ray diffraction by crystal. (06)

Explain the method of ‘carbon dating’ to determine the age at earth. (04)

The ratio of mass of Pb2%8 to the mass of U238 in a certain rock speciman is found
to be 0.5. Assuming that the rock originally contained no lead. Estimate its age.

Half life of U238 = 4.5 x 10° years. 04)
Derive the equation for the growth of current in series L — R d.c. circuit. 07)
Write and explain Thevenins theorem. 04)

In a L — R circuit with increasing current condition. Show that the increase in
current up to 95% of maximum current take place in the time interval equal to

3 (time constant) to the circuit (Take 3 = 20). (03)
OR

Explain the working of bridge rectifier. 07)
Explain the method to determine value of inductance by Maxwell’s bridge. (04)
In a full wave rectifier R, = 1000 Q dynamical resistance of two diode R; = 10 Q
and the voltage of the half part of secondary coil is V = 200 sin (314t). (03)
Find (i) maximum current

(i) 1y

(i) lems
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. . . Kp cosO . .
Obtain the formula for electric potential ¢ = _prz— at a distance point from an

electric dipole. 07)

6 . : :
For conductor prove that E = - and electrostatic potential energy at capacitor
0

1
W=§eoszdY. (04)
. . g .2 N AN .
In a region an electric field is E = 2i + 3] + k calculate the electric flux through
the surface § = 101, 03)
OR
- - - _) _)
What is a gradiant of scalar function ? Prove E = - VV. 07)
What is dielectric ? Name five dielectric substance. 04)
Obtain the formula of the force on the electric dipole placed in non uniform
electric field. (03)

. . . . . rZ a
Give theory of Newton’s ring and obtain an expression of path difference = RT2 07)

Write uses of Michelson interferometer. 04)

The diameter of 10™ Newton’s dark ring is 0.5 cm. If wave length used is 5000 A°

find the radius of curvature of lens. (03)
OR

Explain the interference in the reflection region of thin film and obtain the

formula for the optical path difference. 07)

Write Farmats principle. Derive the law of reflection using Farmat’s principle.  (04)
In a Michelson interferometer experiment a mirror is displaced by 0.08 mm. Then

200 fringes are shifted. Calculate wave length of light used. (03)
Explain Frank-Hertz experiment. 07)
Give defect of Bhor model. 04)
Calculate De-Broglies wave length of Neutron at 27 ° C. (03)
OR
Obtain Schrodinger’s equation for a particle moving in a force field. 07)
Give the physical interpretation of wave function. (04)
Calculate Normalization constant for the wave function. (03)

y(x) = e where—4<x<4




