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Full Marks — 90
Time : 3 Hours

Total NT of pages : 8 BSc/Part-1l/Phs(G)-ll

The ﬁgtres in the right-hand margin indicate full marks. -
Candidates are required to give their answers in
| their own words as far as practicable.
Illustrate the answer wherever necessary.

Group — A

1. Answer any two questions : 15x%2
(a) State and prove Gauss law in electrostatics.

Write down the dimension of ‘€’ permitivity
of free space.

(b) What is electrostatic pressure ? Calculate
of value.

(¢) Prove that the relation between electrostatic

dv

. . E s et
field and potential is X

(244)+24+(2+3)+2

P.T.O.




2. (a) Draw the circuit diagram for drawing the
characteristic curves of an n-p-n transistor
used in C-E mode. 3

(b) Draw input and output characteristics and
explain the graphs. 3+3

(c) Define « and p of transistor. Establish their
relationship. 2+2+2

3. (a) A battery is connected to a circuit contain
resistance and inductance in series. Show
that the current increses exponentially.

(b) Whatis time constant ? What is its value for
L-R circuit ? Show graphically the variation
of current with various time constant.

(c) Calculate the energy of an electron in n-th
orbit. 4+(2+1+2)+6

4. (a) Derive expression for fringe width of the
interference pattern in Young’s double slit
experiment. 5

(b} InYoung’s double slit experiment the ratio of
intensities of the two sources is 2 : 3. What
will be the ratio of maximum and minimum
intensities of the interference pattern? 5

(G) Show that the conditions of interference in
a thin film are complementary for

interference of reflected and transmitted light.
5
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Group — B

Answer any five questions : - 8x5=40

5. (a) State and explain Biot-Savart's law. 3
(b) Using Biot-Savart's law calculate the

" magnetic field at a point on the axis of a

| circular current carrying loop. 5

6 (éla) Discuss the condition for minima and maxima
of diffraction in a double slit. 5

(P) State and explain Malus law. 3

7. {p) Calculate the potential for a electric-dipole.

10. (@)
/(b)

1{c)

What is dielectric polarisation ?
Prove D = ScE + P
Where D — electric displacement

P — Intensity of polarisation. 3+(2+3)
Calculate the energy of a charged
conductor. . 4

Using Gauss's theorem find the strength of
electric field due to a uniformly charged

long straight wire. 4
State Moseley’s law. Give its explanation on
the basis of Bohr’s theory. 2+4

An X-ray tube is operated at 50 kV potential
difference. Find the minimum waveiength of
-X-ray emitted by the tube. 2
What do you mean by self inductance? 2
‘Write the principle of working of transformer.

4

How much energy will be stored in the

|
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11.

12,

13.

14.

15.

16.
17.

18,
19,

20.

magnetic field of a 10mH inductance if
- 3A current is established in it. 2
(a) State and explain Ampere Circuital law. 3
(b) Using this law find the magnetic field due to
a co-axial cable. 5
(@) What are Fresnel's half period zones? 3
(b) Explain the working of a zone plate. )

Group - C
Answer any five questions : 4x5=20
What are p-type and n-type semiconductors?

2+2
Find the self inductance of a circular coil of
radius 5 cm & number of turns = 500. Given

My =4mx107" H/m. 4
(@) What do you mean by work function of a
metal ? 2

(b) What will be the threshold frequency for a
metal of work function 2 eV ? 2
Explain the use of Zener diode as voltage stabilizer.
4

What is half adder ? Explain its operation with
circuit diagram and truth table. 2+2
Prove universality of NOR gate. 4
Write difference between dead beat and ballistic
galvano meter. 4
What are polaroides ? Mention two uses of
polaroids. 2+2
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