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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2015 

PHYSICS 

PHE-07 : ELECTRIC AND MAGNETIC 
PHENOMENA 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. Marks allotted for 
each question are indicated against it. You may use 
log tables or calculators. Symbols have their usual 
meanings. Values of the physical constants are 
given at the end. 

1. Attempt any five parts : 	 5x3=15 

(a) A charge of 3 x 10-9  C is located at the origin 
of a Cartesian coordinate system. Calculate 
the electric field vector at the point (2, 0, 0). 

(b) State the fundamental difference between 
the electric field induced by a changing 
magnetic flux and the electric field due to 
static charges. 

(c) The electrostatic potential at a point (x, y, z) 
is given by V = x2y + 2z. Calculate the 
electrostatic field at the point (2, 1, 1). 
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(d) The current passing through an inductance 
coil decreases from 6 A to 2 A in 0.2 s. If the 
e.m.f. induced in the coil is 0.4 V, calculate 
the self-inductance of the coil. 

(e) State Lenz's law. A conducting loop is placed 
in the plane of the paper. A uniform 

—> 
magnetic field B acts perpendicular to the 
plane of the paper and emerging out of it. If 
the area of the loop is reduced, depict the 
direction of the induced current in the loop 
on seeing it from the top. 

(f) Two large metal plates of area 1.0 m2  facing 
each other are carrying equal and opposite 
charges on their inner surfaces. The plates 
are separated by 5.0 cm by a dielectric 
medium having dielectric constant 4. If the 
electric field between the plates is 55 NC-1, 
calculate the charge on the plates. 

(g) Using the continuity equation, determine the 
characteristic time for the decay of charge 
inside a conductor. 

(h) Show that a closed current loop in a uniform 
magnetic field behaves like a magnetic 
dipole. 

2. Attempt any five parts : 	 5x5=25 

(a) A charge of 3 x 10-9  C is moving with a 
--> 	A 

velocity v = (2 i + 3:1)ms- 1  in an electric 
A 

field E= (3 i 	j + 6 + 2 k ) Vin-1  and a 

	

-> 	A 	A 
magnetic field B = (2 j + 3 k) T. Determine 

the magnitude and direction of the Lorentz 

force acting on the charge. 	 3+2=5 
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(b) What is displacement current ? Taking the 
example of a parallel-plate capacitor, show 
that the concept of displacement current is 
consistent with the continuity equation. 2 +3 =5 

(c) The windings of a solenoid of length 1.0 m 
and mean radius 10 cm consists of 
1000 turns of wire. Calculate the magnetic 
field along the axis of the solenoid when a 
current of 20 A passes through its windings. 

—> 
(d) Show that the normal component of E is 

discontinuous across a dielectric boundary. 	5 

(e) Two point charges + 2e and + 8e are placed 
at a distance 1 from each other. A third 
charge q is placed on a straight line joining 
these two charges, so that charge q is in 
equilibrium. Determine the position of 
charge q. 

(f) What is meant by remanence, coercive force 
and hysteresis ? Explain how the hysteresis 
curve helps us in the choice of magnetic 
materials. 	 2 +3 =5 

3. Attempt any one part : 	 1x10.10 
(a) Show that when a dielectric slab of thickness 

d is inserted between the parallel plates, 
each of area A, of a capacitor, the 
capacitance is given by 

E A 
C =  ° 

(died 

Calculate the capacitance of a parallel plate 
capacitor consisting of two parallel plates of 

area 0.02 m2  each and placed 10-4  m apart 

in free space. 
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(b) (i) 	An electromagnetic wave is incident 

normally at a plane interface 

separating two linear dielectric media 

with permeabilities equal to the free 

space permeability. Derive expressions 

for the reflection and transmission 

coefficients in terms of indices of 

refraction of the two media. 

(ii) An electromagnetic wave propagates 

through a dielectric medium for which 

= pto  and E = 4E0. Calculate the speed 

of the wave in the medium. 	8+2=10 

Physical Constants : 

e = 1.6 x 10-19  C 

me  = 9.1 x 10-31  kg 

mp  = 1.67 x 10-27  kg 

ee  = 8.85 x 10- 
 12 e2 N-1 m-2 

= 4n x 10-7  T m A-1  

c = 3 x 108  ms-1  

1 
= 9.0 X 109  N m2  C-2  

47E60  
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SORWPcIrlIch : 

e = 1.6 x 10-19  C 

me  = 9.1 x 10-31  kg 

mp  = 1.67 x 10-27  kg 

Co  = 8.85 x 10-12  C2  IsT-1  m-2  

= 4n x 10-7  T m A-1  

c = 3 x 108  ms-1  

1 = 9.0 x 109 
 N m2 C-2 

4 nco  
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