VIDYASAGAR UNIVERSITY

Question Paper

B.Sc. Honours Examinations 2022
(Under CBCS Pattern)

Semester - IV

Subject : PHYSICS
Paper : GE4-T

Full Marks : 40

Time : 2 Hours

Candidates are required to give their answers in their own
words as far as practicable.
The figures in the margin indicate full marks.

[ ELECTRICITY & MAGNETISM |
Group - A
Answer any four questions : 5x4=20

State and prove Gauss’s theorem in electrostatics. Write down the differential form of
Gauss’s law. 1+3+1

Find the expression for the electric potential at any point due to an electric dipole. 5

Define magnetic permeability and magnetic susceptibility. Distinguish dia-, para- and
ferro-magnetic materials in terms of magnetic permeability. 3+2

State and explain the Faraday’s and Lenz’s laws of electromagnetic induction. Write
down the SI unit of self-inductance. 4+1
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Define electromagnetic energy density and Poynting vector. Explain the concept of
displacement current. 3+2

Define capacitance of a capacitor. Obtain an expression for the capacitance of a parallel
plate capacitor completely filled with a dielectric material. 1+4

Group -B
Answer any two questions : 10x2=20

State and explain Biot-Savart’s law. Using this law find the magnetic field due to a circular
current carrying loop and hence find the magnetic field at its centre. Define self-induction
and find the expression for self-inductance for a long solenoid. 2+4+1+3

Using Gauss’s law find the expression for electric field due to infinite line of charge. What
are polar dielectrics and non-polar dielectrics? Find (a) charge and (b) charge density on
the surface of conducting sphere of radius 15.2 cm whose potential is 215V? 5+2+3

What is the importance of displacement current? Write down the Maxwell’s electromagnetic
field equations and explain the physical significance of each. Using Maxwell’s equations
derive the wave equation in an isotropic dielectric medium. 1+4+5

State and explain the Ampere’s circuital law. Using this law find out the magnetic field due to
an infinitely long straight conductor carrying a steady current. What is magnetic vector

potential? Deduce the relation between magnetization and magnetic intensity. 3+3+2+2
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[ DIGITAL, ANALOG CIRCUIT AND INSTRUMENTATION ]
Group -A
Answer any four questions : 5x4=20
Convert decimal number 23 to binary number. Convert (11011100), to decimal number.
Explain the operation of OR gate using transistor.

Simplify the Boolean function using K-map in SOP form
F(W,X,Y,Z) = Zm(l,3,4,6,9,11,12,14)

Write down the expression of diode current as a function of forward bias voltage. Draw VI
characteristic curve of p-n junction diode. How can you determine dc and ac resistance
from the characteristic curve? 1+2+2

Define h parameters and draw equivalent circuit. 5

Write down the characteristic of the ideal OPAMP. Establish the output expression of
voltage for non-inverting OP-AMP in terms of input voltage. 2+3

Group -B
Answer any two questions : 10x2=20

What is a dc load line? Explain its significance. Explain the term transistor biasing.
What are the factors determining the choice of Q-point? 2+2+3+3

(a) Using Boolean algebra prove that 4B+ AC + BC = AB+ AC.
(b) Determine the binary equivalent of (26.25),,,.
(c) Find the decimal equivalent of (101.1101), 4+3+3

Explain the operation of the bridge rectifier with the help of a circuit diagram. Determine
the rectifier efficiency. 6+4

(a) What are Barkhausen criteria of sustain oscillation?

(b) How can a CRO be used to measure the phase difference between two alternating
P.T.O.
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voltages of the same frequency? How can you measure the frequency of a sinusoidal
signal using CRO?

(c) Determine the output voltage, V, of the given figure below : 2+4+4
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