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

Answer Question No. 1 and any four questions from the rest.
1. Answer any five questions : 7%5

(a) Check whether the vector field A=5xi +2 yf+ 3zk is irrotational or not.

Or, (For 2018-19 Syllabus)

State Norton’s theorem.

(b) If the expression for electric potential is V= kxyz volt, (k-constant), find the expression for electric
field.

Or, (for 2018-19 syllabus) MURALIDHAR GIRLS’ COLLEGE

What is Q-factor? Write its significance. LIBRARY

(¢) What do you mean by linear and non-linear dielectric medium?

(d) State the Lorentz Force Law.
Please Turn Over
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What is non-inductive coil?

What do you mean by magnetic susceptibility? MURALIDHAR GIRLS' COLLEGE
LIBRARY

Why self-induction is analogous to inertia?

Write the differential form of Gauss’ Law in electrostatics. From this, establish the integral form.

Applying Gauss’ Law find the electric field inside and outside of a solid uniformly charged sphere.
The potential in an electric field is given by Mx, y,z) = 15x2)2 + 10222 — 5222 volt. Calculate the
magnitude of intensity of the electric field at (-1,-2, 3)m.

What is the S.I unit of electric permittivity? (1+2)+4+2+1

¢ = 2x2y + 4y3z. Find V¢ at the point (2, 1,-1).

Determine the curl of the vector field A= 3x%7 + dxyf + 47k .

Write Stokes’ theorem. Using the theorem show that for an irrotational field the line integral
depends only on the initial and final points. 3+3+(1+3)
Or,
[For 2018-19 Syllabus]

A conductor is charged to a potential of 1000 volt. If the capacitance of the conductor be 10 puF,
determine the energy stored in the conductor.
Deduce an expression for the capacitance of a parallel plate capacitor with a dielectric medium
within it.
Find the capacitance of two circular parallel metal plates, each of radius 10 cm, separated by a
distance of 1 mm filled by air in pF unit. 24-4+4
Two charges +2¢g and — g are situated at (a, 0, a) and (- a, a, 0) respectively.

(i) Find the dipole moment of the system.

(i) What is the distance between the two charges?

(iii) If the positions of the charges are changed, keeping the distance between them same, will
there be any change on the dipole moment?

(b) Write the value of electric permittivity in frce space.

(c)

d

A metal sphere of 20 cm radius is charged with 10 coulomb charges. What will be the force per
unit area acting on it?

Find the expression of torque acting on an electric dipole placed in a uniform electric field.
(2+1+1)+1+3+2



5. (a)
(b)

(c)
(d)

(e)

6. (a)
(b)

(c)

7. (a)

(b)
(c)
(d)

MURALIDHAR GIRLS’ COLLEGE
LIBRARY [X(J.’nd Sm.)-Physics-G/(GE/CC-2)/CB Cs/]

(5) (2019-20 & 2018-19 Syllabus)

State Ampere’s Circuital Law.
Using Ampere’s Circuital Law, find the magnetic field generated due to a long straight current

carrying conductor.
At a distance of 10 cm and at an angular position 30° from a magnetic dipole, the magnitude of

the magnetic ficld is 0.01 Tesla. What is the magnitude of the dipole moment?

Two long, straight and parallel wires P and Q are carrying 30 amp and 40 amp current respectively
in the same direction. If the distance between them is 10 cm, then what will be the force on
1 meter of P wire due to O?

Define magnetisation. 1+2+3+3+1

Distinguish between self-induction and mutual induction. What are their practical units?
A coil of area 50 cm? is held in a uniform field of 2x10-37,, the direction of the field being at right

1 .
angled to the coil. If the field is removed in 100 second, what will be the value of e.m.f. induced

in the coil?
Find the expression of mutual inductance of two co-axial coils.
Or,
[For 2018-19 Syllabus]

Write the expression for impedance of a series LCR a.c. circuit. Mention the condition of resonance
with reason. Find the expression for resonant frequency. 1+1+2

(1+1)+4+4

State Poynting theorem. Explain its significance. 1+2

Or,

[For 2018-19 Syllabus]

Use Thevenin’s theorem to calculate the current through the 50 Q resistance in the following

circuit. 3
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Mention the difference between conduction current and displacement current. 2
Write Maxwell’s equations for an isotropic dielectric medium. Explain the symbols used. y
In free space, at a particular space-time, the value of electric and magnetic field of an electro-

magnetic wave is E=47+27-3k Vm™' and B=3]+2f Tesla, respectively. What will be the
value of Poynting vector at that particular space-time? 3




