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2nd Semester Examination

PHYSICS (General)

Paper : DSC 1B/2B/3B-T

(Electricity and Magnetism)

[CBCS]

Full Marks : 40 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers

in their own words as far as practicable.

Group - A

Answer any five of the following questions : 2×5=10

1. Show that 0,r∇× =
   where r  is defined as

ˆˆ ˆ .r xi yj zk= + +


2. State and explain Stokes’ Theorem.

3. Prove that electrostatic field is irrotational.
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4. Two capacitors of capacitances 1C  and 2C  are charged

with 1Q  and 2Q  charges separately at different
potentials. Now if the two are connected by a metallic
conducting wire, find out their common potential.

5. Compare between the permanent magnets and
electromagnet in the light of magnetic material.

6. Show that magnetic energy density in free space is
2

0
1 .2 Hµ

7. Two particles having equal charge and Kinetic energy
enter normally into a uniform magnetic field. Compare
the radii of their paths. Assume that mass of one particle
is twice of the other.

8. What is hysteresis loop? Draw the diagram and explain
it. 1+1

Group - B

Answer any four of the following questions : 5×4=20

9. Describe Fleming’s left-hand rule. Calculate the expression
for the magnetic force between two parallel current
carrying conductors. 1+4

10. (a) Find the expression for mutual inductance between
two coaxial circular coils.

(b) Show that the interaction energy of an electric dipole
of moment p  in an external electric field E


 is

.p E− ⋅
 3+2

(   2   )

V-2/117 - 100

(   3   )

11. Define magnetic permeability. Draw and explain the
hysteresis loops of steel and soft iron. Which one of
these two is used to make electromagnet and why?

1+2+2

12. Write down Maxwell’s electro-magnetic equations. Show
that electromagnetic wave propagates with a particular
velocity in vacuum. 2+3

13. (a) A current distribution give rise to the magnetic vector

potential ( ) 2 2 ˆˆ ˆ, , .A x y z x yi y xj xyz k= + −


 Find the

corresponding magnetic field B


 at (–1, 2, 5).

(b) Write down Biot-Savart’s Law. 3+2

14. Calculate the capacitance of two parallel plates of equal
area A, if their intermediate space is fully filled with two
dielectric materials. The dielectric constants of the
materials are 1k  and 2k  respectively and the

corresponding thicknesses are 1d  and 2.d

Group - C

Answer any one of the following questions : 10×1=10

15. (a) Calculate the expression for the hysteresis loss for a
ferromagnetic material.

(b) What is ferromagnetic domain?
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(c) Define Curie-Weiss Law. What is Curie Temperature?

(d) What is spontaneous magnetization? 4+1+(2+1)+2

16. (a) Show that, the time average poynting vector can be

represented by the real out of ( )*1 .2 E H×
 

 Where

symbol’s have usual meanings.

(b) Consider a cylindrical region of radius ‘a’ and height
‘1’ unit placed in an electric field

( )0
ˆˆ ˆ .E E xi yj zk= + +


 Calculate the electric flux

across the surface. [use Gauss divergence theorem]
5+5

× =

0,r∇× =
 

r ˆˆ ˆr xi yj zk= + +


1C 2C

1Q 2Q

2
0

1 .2 Hµ

+

× =

+

p E


p E− ⋅


+



P.T.O.

+ +

+

( ), ,A x y z =


2 2 ˆˆ ˆx yi y xj xyz k+ − B


–1, 2, 5

+

A

1k 2k 1d 2d

× =
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+ + + +

Real out of ( )*1
2 E H×

 

a
1

( )0
ˆˆ ˆE E xi yj zk= + +



+

—————
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