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ENGLISH VERSION

Instructions : (1) All questions carry equal marks.
(2) Symbols have their usual meanings.

(3) Figures to the right indicate marks.

1 (a) Explain the mean-half life time of a radioactive 6
] 1
element. Derive the formula T:X'

(b) Initial radioactivity of a radioactive element is 12876 4
distingration/second. After 36.2 hours its activity is
reduced to 8146 disintigrations/second. Calculate the

half-life time of the given element.

(c) Explain the Miller indices with clear diagram. 4

OR

1 (a) Derive Bragg's law for the X-ray diffraction by crystal. 8

(b) Explain the symmetry operations and state their 4
names only.

(c) Complete the following equations : 2
(i) 7N 42Het ..+ HE

2 (a) Derive the second order differential equation for the 8

growth of charge on a condenser in R-L-C circuit
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(b)
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(b)

(©)
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connected to D-C source. Write down its solutions.

Discuss the case for R—Z:i
412 LC
A capacitor of 0.5pF capacity is discharged 4

through the resistance of 10 mega ohms. What will be
the time required for the charge on capacitor to be

reduced to half of its initial charge ?

State Thevinin's and Norton's theorms. 2
OR
Draw the circuit of full-wave rectifier and derive the 8

expressions for 1, I and V_.

rms
Explain the working of bridge rectifier with electric 4

circuit diagram.

What is time constant ? Show that its unit is second. 2
Derive the expression for the potential energy for the 8

system of electric charges.

An electron is introduced in a uniform electric field 4
of intensity 10x10° NG. What will be the intial
acceleration of electron ? What will be the direction ?
Charge on the electron = e=16x101° C

Mass of the electron = m=9.1x1031Kg

How can we say that arrangement of atoms in 2

molecule of water is not linear ?

OR
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3 (@) What is a condenser ? Obtain the expressions for the 8

capacity of parallel plate and spherical condenser.

(b) What is dielectric ? Name five dielectric sustances. 4

Explain dielectric constant.

(c) Explain polar and non-polar molecules. 2

4 (@) Obtain the equation for the intensity | =1, cog (2) 8

when waves from two point sources coincide.
(b) The wavelength of the light falling on the mirror of 4
Michelson interferometer is 6400A°. If the mirror is

displaced by 0.08 mm, how many fringes will be observed

moving from the view point ?

(c) Give two uses of F.P. interferometer. 2
OR
4 (a) Explain the interference obtained in the region of 8

reflection in thin film.
(b) Y1=19si(3-2r;) and Y, =10sin3t-2r,) are two waves 4
emitted from two coherent sources.
r,=0.5 unit and r,=0.6 unit are their distances from
a point on a screen. Find the resultant displacement.

(c) Explain quassi monochromatic source. 2

5 (a) Describe Frank-Hertz experiment. 8
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Calculate De-Broglie wave length of a thermal

neutron at 27°C.

Plank's constant h=6.62x103*J.sec

Boltzman constant k =138x102 J°K

mass of the neutron M=167x107%’ kg

Write two characteristics of Schrondinger's wave

equation.
OR

What is Compton effect ? Obtain the expression

A=Ao= h (1-cosB) for Compton effect.
myC

Give the physical interpretation of wave function ¢ 4

and explain non-normalization.

Write Plank’'s formula for the energy-density of the 2

black body radiation and deduce Wien's law from it.

(Old Course)
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ENGLISH VERSION

Instructions : (1) All questions carry equal marks.
(2) Symbols have their usual meanings.

(3) Figures to the right indicate marks.

1 (@) What do you mean by radioactive equilibrium ? 8
Discuss secular and transient radioactive equilibriums

and derive the necessary expressions for both the cases.

(b) Radioactive constant of radioactive element is 4
13x10 % sec™. Calculate its half life time and mean

life time.

(c) Define lattice and basis. 2

OR

1 (a) Define X-ray diffraction by crystal. Name the methods 8
for the X-ray diffraction and describe in detail any one

method.

(b) The primitive translation vectors of a unit cell of a 4

crystal are given as under

a=(a)r+(a);,5:@+ar+a; and Do
2 J2 2 2 =al -

Calculate the volume of the cell.

(c) What is radioactive series ? Give their names only. 2
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2 (@) What is the use of filter circuit ? Name the filter 8
circuits and draw their circuit diagram. What is ripple
factor ? Give only the expression of ripple factor for
each circuit.

(b) How much maximum current can be passed through 4

a Zener diode of 25 volt and 2 watt power capacity.

(c) Draw circuit diagrams of Maxwell's bridge. 2
OR
2 (@) L-R circuit is connected to D-C source. Derive the 8
: IOt :
expression I—Io(l e'—) for the growing current.

What is time constant ? What is the time constant in
this case.

(b) Stcate Norton's theorem and explain it with an 4
appropriate illustration.

(c) Write two uses of cllippings circuits. 2

3 (@) What is electric dipole ? Derive the expressions for 8

the electric potential and electric field at any point due
to electric dipole.

(b) Calculate the electric potentials of an electric of 4

4.5x1071% columbs-meter dipole moment at the distance
one meter away in the following cases (i) from the axis
(i) on the perpendicular disector of the dipole.
(c) Explain the meaning of electrate and give their 2

example.

OR
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3 (a) Explain electric polarization. Deduce the relation 8

between electric polarization and surface charge density.

(b) Derive the expression for the energy density of a 4
condenser.

(c) State Gauss' law and obtain its intiegral form. 2

4 (a) Explain the principle of Newton's ring. 6

(b) State the chromatic abberations of a lense. 5

(c) Draw the diagram showing the principal points and 3

nodal points of a thick lense.
OR

4 (a) Discuss the principle of Michelson's interferrometer. 8
Discuss the different types of the fringes obtained in
this experiment.

(b) Find the ratio of radii of third bright and third 4

dark ring in Newton's ring experiment.

(c) State the principle of supperposition of waves. 2
5 (a) Describe Frank-Hertz experiment in detail. 8
(b) Calculate first excited potential and ionization 4

potential for hydrogen.
e=16x10"1° coulombs

c=3x10° cm/sec.

h=6.62x10°* J.s

R=1097x10" m
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5 (a)
(b)
(c)
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What are stationary states ? 2
OR

Obtain the time dependent Schrodinger equation using 7
operator correspondence.

Give the admissibility conditions for wave function. 4
Wavelength of X-ray photon is 800 nanometer. 3

Calculate its energy and momentum.

c=3x10° cm/sec. and h=6.62x1034J.S.
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