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1. Answer any two questions :

a) i)

ii)

B.Sc.-11405-P

( English Version )

20x2 =40

State Huygens principle regarding
propagation of light. Using this
principle establish laws of reflection.

2+4

In Newton’s ring experiment, the
diameter of m-th dark ring is 8 mm
and the diameter of ( m + 5 )-th dark
ring is 12 mm. If the radius of
curvature of the lower surface of the
lens is 10 m, find the wavelength of

light used. 4

Find the width of interference fringes

for Young’s double slit experiment. 6

In Young’s double slit experiment, the
ratio of intensities of two coherent
light sources is n. Find out the ratio of
the maximum and minimum

intensities of the fringes. 4
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What is equipotential surface ? Write
down the characteristics of

equipotential surface. 2+3

Find the expression for field intensity
at a point on the perpendicular

bisector of a dipole. 6

State Biot-Savart law regarding
magnetic effect of current. Find the
expression for magnetic field on the

axis of a circular conductor. 3+6

An e.m.f. of E is applied to a circuit
consisting a resistance R and

capacitor C in series. Calculate the

growth of current in the circuit. 6

What is watt-less current ? What is a

choke ? 2+2
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Show that the mutual inductance of

two solenoids M = L1 L2 ; Where L1

and L2 are the self-inductance of

these two solenoids respectively. 6

Show that Vrms >V, where Vrm

s
and V are the root mean square
value and average value of a.c.

voltage. 4

Write down the postulates of

Einstein’s photoelectric effect.
Graphically express the Einstein’s

photoelectric effect. 2+3

Define stopping potential. Find out
the de-Broglie wavelength of neutron
at 127°C. Given, Boltzmann constant
K=138 x 10-23JKk~! : Planck’s
constant h = 662 x 10~ 3% Js ; mass

of neutron m = 1-66 x 10~ 27 kg.

2+3



ii)

2. Answer any three questions :

a) i)

ii)

ii)

b))
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Write down the difference between

nuclear fusion and nuclear fission. 4

Establish the velocity addition
theorem in connection with special

theory of relativity. §)
12 x3 =36

Write down the Brewster’s law. Prove
that the angle between reflected ray

and refracted ray is 90°. 2+2

What are the positive crystal and

negative crystal ? 2+2

What do you mean by polarisation of

light and diffraction of light. 2+2

What do you mean by capacitance of
a capacitor ? Determine the
expression of capacitance of a

spherical capacitor whose inner

sphere is earthed. 2+4

State and explain Kirchhoff’s current

law and voltage law. 3+3
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Discuss the working principle and
draw the characteristics of a common

emitter n-p-n transistor with diagram

and circuit. 6+4

Simplify the following Boolean

expression : 2
(Z +B+ A+B ) B

Prove the following Boolean

expressions : 2+2+2
A(A+B)=A;

2. AB+A+AB=1;

3. A+§+Z+§: B.

Write down the truth table for the

following logic circuit. 2

~_ y

down the

Write dimension of
capacitance. The value of power factor

of an LR circuit is L . What will be
2

the power factor if the frequency of

a.c. increased by two times ? 1+3
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e) i) Show that electron cannot remain
inside the nucleus with the help of
uncertainty principle. 6

ii) Explain Bohr’s theory of hydrogen
atom. Write down the expression of
wavelength of different series of line

spectrum. 2+4

f) i) Draw the characteristic curve of p-n

junction diode for forward and reverse

bias. 3
ii) Complete the following nuclear
reactions : 3
27 4 30
13Al7" + JHe' — P77 +7?

14 4 17
7N +2He —>80 +?

iiij Write down the drawbacks of
Rutherford model. Draw wavelength

vs intensity of X-ray spectra. 3+3

3. Answer any four questions : 6x4=24
a) What is de-Broglie wavelength of an
electron having kinetic energy 100 eV ?

Discuss the  Bohr’s complementary

principle. 3+3
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b)  Derive classical or Galillean transformation
of Newton’s laws of motion. 2+2+2
c) How can photo-electric effect be explained
in the light of Quantum theory ? 6

d) How can you construct AND gate using
NAND gates only ? Discuss the de-Broglie
hypothesis. 3+3

e) For an a.c. source

E = 220 sin ( 200 nt—% ) volt. Find the

frequency, peak value of voltage and r.m.s.

value of voltage. 2+2+2

f) What are the coherent sources of light ?
What is the change in interference fringe of
Young’s double slit experiment if a white
light is used instead of the monochromatic

light ? 2+ 4
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g) What do you mean by half-life of a
radioactive sample ? Establish the relation
between half-life and decay constant of a

radioactive sample. 2+4

h) What is hysteresis ? Explain hysteresis loop

of ferromagnetic substances. 2+4
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