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B.Sc. Part I

PHYSICS
Paper II

[Electricity, Magnetism and e.m. Theory]

Time : Three Hours ] [ Maximum Marks : 50

Note : Section ‘A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’
consists of long answer type questions. Section ‘A’
has to be solved first.

Section ‘A’

Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. = + +r i x j y k z
 ^ ^ ^ div


r

If = + +r i x j y k z
 ^ ^ ^ then find div


r ?

2.

Write statement of Norton’s theorem.

3.

Find out the potential at a point due to a point charge.

4.

Write the expression for torque on a dipole in a
uniform electric field.

5.

What do you mean by polar and non polar molecular ?

6.

What are series resonant circuit ?

7.

Define power factor.

8.

State Biot-Savert’s law.
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9.

Define mutual Inductance.

10.

What are electromagnetic waves ?

Section ‘B’

150-200 

Answer the following short answer type questions
with word limit 150-200. 3×5=15

1.

div (A × B) = B. curl A – A. curl B
     

Prove that :

div (A × B) = B. curl A – A. curl B
     

Or

2 2 2

1=
+ +

u
x y z

2 2 2

2 2 2+ + = 0  
  

u u u
x y z

If 
2 2 2

1=
+ +

u
x y z

then prove that

2 2 2

2 2 2+ + = 0  
  

u u u
x y z

2.

Establish relation between electric field intensity and
electric potential.

Or

Deduce expression for force per unit area of the
surface of a conductor in an electric field.

3.

Explain orientational polarisation and displacement
vector.

Or

LCR 

Explain alternating current in a LCR circuit.
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4.

Differentiate between dimagnetic, paramagnetic and
ferromagnetic substances.

Or

Explain hysteresis and hysteresis loss ?

5.

Explain principle and working of transformer.

Or

Establish Maxwell’s fourth equation.

Section ‘C’

300-350

Answer the following long answer type questions
with word limit 300-350. 5×5=25

1.

Establish Green’s theorem.

Or

State maximum power transfer theorem explain with
the example.

2.

Deduce an equation for electric field intensity and
electric potential due to a uniformly charged
conducting sphere, using Gauss’s law.

Or

Derive Poissions and Laplace’s equation and define
electro static self energy.

3.

Write Clausius Mossotti equation and derive its
equation.
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Or

Explain series resonant circuit in detail.

4. B-H curve 

Explain B-H curve in detail.

Or

B, H, M
  

Write short notes on any two of the following :

(a) Gyromagnetic ratio

(b) Loretz force

(c) Relation between B, H, M
  

5. S


0

1S = (E × B)
  



What is Poynting vector ? Give its significance. If S


is Poynting vector then prove that :

0

1S = (E × B)
  



Or

2
2

0 0 2
EE =


 
  

t

2
2

0 0 2
BB =


 
  

t
Find out the following equation :

(a)
2

2
0 0 2

EE =


 
  

t

(b)
2

2
0 0 2

BB =


 
  

t
d 
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