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4th Semester Examination
PHYSICS (Honours)

Paper : GE 4-T

[CBCS]
Full Marks : 40 Time : Two Hours

The figures in the margin indicate Jull marks.
Candidates are required 1o give their answers
in their own words as far as practicable.

Ilustrate the answers wherever necessary.
[Electricity and Magnetism]
Group - A
, Answer any five questions, 2x5=10
1. Prove eleétrostatic field is a conservative field,

2. In certain region of space the electric field is given by
E- B, cos(wt —kx). Find the corresponding magnetic
field B.

3. A thin metal sphere of radius 4 has a charge (). What

_ Is its capacitance?

PT.O.
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( 2.)

What is Displacement current?

. An electric dipole formed by two equal and opposite

charges each of magnitude 1uC separated by a distance
of 1m is placed in a uniform electric field of strength 10°
V/m such that the axis of the dipole is parallel to the
field. Calculate the amount of work to be done to rotate
the dipole end to end i.e. by an angle 180°.

A charge of Q sites at the centre of a cube. What is
flux of E passes through each face of cube?

The magnetic flux linked with a coil changes from
12x10~3 Wb to 6x10=3 Wb in 0.01 second. Calculate
induced emf.

. Starting from Biot-Savart’s law, prove that B is.

solenoidal vector.
‘Group - B

Answer any five questions. 5x4=20

‘What is electric dipole? Calculate electric field £ due

to a dipole at a distance » with an inclined angle 6.
1+4

If B is uniform show that 2=%(F xE).. Where 7 is
the position vector of the point. Find out

V.A and Vx4. _ 2rk2Ys
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11. (@) Find »out the expression of gradient of % where
F=x§+y}'+zl} .
(i) Prove that curl of the intensity of an electrostatic
field is zero.

(i) Write down the éigniﬁcance of the equation,
. V.B=0 where B = Magnetic Induction Vector.
242+

12. The electric field at a distance » from a wire of radius
‘@ isgiven by .

E(r,t)z*;’_:’.sm(wt)m(-;‘.]z

(@) Find the displacement current density Jd.'
(b) Find the total displacement current 1, 2+3

13. A long solenoid of length L, cross section A, having N,
turns has another short coil of N, turns wound around
its centre. Find the expression for the mutual inductance
of the system. '

14. In a parallel plate air capacitor having plate separator
0.04 mm an electric field of 4x10% V/m is established -
between the plates. The battery is then removed and a
metal plate of thickness 0.03 mm is inserted between the

PTO.
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plates of the capacitor. Determine the potential difference

across the capacitor,
(i) Before the introduction of metal plates.
(i) After the introduction of metal plates.

(iii) If the dielectric slab with dielectric constant 2.5

and same thickness inserted instead of metal plates.
1138

Group-C
Answer any one question. 10x1=10

15. (a) State Pointing theorem. Write down the Maxwell’s
equations for electromagnetics. '

(b) Show that the field components
E(y,0)= cos(y—t)l:t and E(y,t) = cos(y—t)g
represents one EM field.

(c) Calculate the average value of Pointing vector for

a plane wave travelling in vacuum having electric
field amplitude E, = 50 micro volt/m. (2+2)+3+3

16. () State and prove Gauss’s flux theorem in

P

clectrostatics. Show that, V.E = =
0

(i) Using Maxwell’s equations derive the wave
equation in an isotropic dielectric medium.-  5+5
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[Digital, Analog Circuits and Instrumentation]
Group - A
~ Answer any five questions. 2x5=10

1; Verify the following Boolean identity :

AB+ AC+BC=AC+BC

2. Suppose, an unknown sinusoidal voltage is displayed on
the CRO screen. If the peak-to-peak distance of the
displayed waveform is 8 divisions of the vertical scale
and the volt/div control is set at 5V/div, find the
maximum amplitude of the sinusoidal wave. |

3. What is DC load line?
4. In a non-inverting amplifier circuit with R ' =TKQ and

R, =2KQ, what is the voltage gafn and output voltage
if the input voltage is 1V?

5. Convert the binary number 101101 into its decimal form.

6. Calculate the frequency of an astable multivibrator using
IC 555 timer with resistance values of

R, =R, =33 KQ and capacitor C =0.001 pF .

7. What are the ideal OPAMP characteristics?

P.T.O.
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b

10.

i

12,

13.

( 10
A transistor has o =099. If it is connected in CE

mode, what would be the collector current for a base
current of 10pA4?

Group - B
Answer any four questions. 5x4=20
(i) Why NAND and NOR are called universal gates?

(ii) Simplify the Boolean function
F(4,B,C)=> m(1,2,5,6) by using Karnaugh
map. 7 23

Write the ideal current voltage equation of a p-n diode.
Draw the current-voltage curve of a p-n diode with
different load resistance. The intrinsic carrier concentration
of a semiconductor is 5x10'® m=. When the acceptor
atoms are introduced, the majority carrier concentration
becomes 1.5x102! m3. Calculate the minority carrier
concentration. , : 1+2+2

Find the relation between open loop gain and closed

loop gain of a positive feedback amplifier. Hence
describe the Barkhausen’s Criterion for Oscillation. 3+2

What are / parameters? Draw the equivalent circuit of
a basic linear circuit. ' 243

Describe how a Zener diode acts as a voltage regulator
and find the expressions of the s parameters. The
reverse saturation current at 300 K of a p-n junction Ge

diode is SHA . Find the voltage to be applied across
the junction to obtain a forward current of 50 mA.
3+2
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14 rFollowing is the voltage divider bias circuit. Assuming
B=260,, V -=12V, R.=560Q, R,=680Q,

R, =22kQ and R, =12kQ, find the Q-point and the

stability factor S. 5
§Vc€
R 1 RC
4 s "
i
Group - C i
Answer any one question. 10x1=10

15. (@) Subtract 1011 from 11001 and convert the result
' into the corresponding decimal number.

@) Using only NAND gates generate the function :
AB+ AB .

(i) What are half subtractor and full subtractor? How
can they be implemented by logic gates?
2424244

16. (i) Describe the working principle of LED. The band
' gap of a specimen of GaAsP is 1.98eV. Determine
the wave length of the electromagnetic radiation that

P1o. i
|
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is emitted upon direct recombination of electrons
and the holes in this sample. What is the colour
of the emitted radiation? '

(i) Find the output voltage at A for the following

circuit. 28345
200
o |
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P.T.O.
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~ 11. Positive feedback amplifier-99 open loop gain 93}

- closed loop gain- NC¥ T [@F PR OEAT
Barkhauscn’s Criterion for Oscillation 39t @I 342

12. H *hafivmefs e @3 Jweey a1 G @3 @Re
3941 (linear circuit) CFLg “RAIRGRRT afwE &=
I 2+3
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factor S &RF FEN | . 5
’VQC
R, R,
RZ
R£
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