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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 
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June, 2019 

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. The values of physical constants are 

given at the end. 

1. Answer any five parts : 	 5x4=20 

(a) Two charges of + 3 I.LC and — li.tC are kept at 

a distance of 2 cm from each other. 

Determine the net electric field at the 

midpoint of the line joining the two charges. 

Depict it as a vector. 
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(b) Show that the line integral of the electric 
--> 

field E over a closed path is equal to zero. 

(c) Two point charges + 4e and + e are fixed at a 

distance 'a'. A third charge q is placed on a 

straight line joining these two charges, so 

that q is in equilibrium. Determine the 

position of q. 

(d) An electron, having velocity of 10 7  ms-1, • 

enters a magnetic field of strength 1.5 x 10 -3 

 Wbm-2  at an angle 30° with it. Calculate the 

radius of the helical path and the time 

taken by the electron for one revolution. 

Take e/m = 1.76 x 10 11  C kg-1 . 

(e) A solenoid of length 2.2 m has a diameter of 

0.9 m. The magnetic field at its centre is 

0.4 tesla. Estimate the energy stored in the 

field of this coil. 
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(f) Calculate the capacitance of a parallel plate 

capacitor for which the area of each plate is 

0.01 m2  and the distance between them is 

10-2  m. Next, a dielectric of relative 

permittivity 2 is filled between the plates of 

the capacitor. Determine the factor by which 

its capacitance increases. 

(g) The magnetic field of a long solenoid is given 

by B = poi, where n is the number of turns 

per unit length. Derive the expression for its 

self-inductance. 

(h) A wire loop of radius 10 cm is kept in a 

uniform magnetic field B perpendicular to 

it. If magnetic field decreases at the rate of 

0.2 tesla per second, calculate the magnitude 

of the emf induced in the loop. 

2. Answer any one part : 	 1x10.10 

(a) (i) What are equipotential surfaces ? 

Explain with reference to a positive 

charge +q and a uniform infinite line 

charge. Draw the relevant diagrams. 1+2+2 
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(ii) Derive the expression for the 

electrostatic potential at a point 

situated outside a uniformly charged 

non-conducting sphere. 

(b) (i) Derive the expression for the energy 

stored per unit volume in a dielectric 

medium for a parallel plate capacitor. 7 

(ii) What are electrolytic capacitors ? 

Explain briefly. 	 3 

3. Answer any one part : 	 1x1O=10 

(a) (i) A cyclotron is being used to accelerate 

protons to a kinetic energy of 5.0 MeV. 

If the magnetic field in the cyclotron is 

2.0 T, what must the radius of the 

cyclotron and the frequency be at which 

the Dee voltage is alternated ? 5 

(ii) A rectangular loop of N turns carrying 

a current I is immersed in a uniform 
--> 

magnetic field B . Derive an expression 

for the total torque exerted on the loop. 	5 
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(b) (i) With the help of a schematic diagram, 

explain the working principle of a 

Cathode Ray Oscilloscope. 5 

(ii) With the help of a diagram, explain the 

hysteresis loop for a ferromagnetic 

material. 	 5 

4. Answer any one part : 	 1x10.10 

(a) Write Maxwell's equations in free space in 

differential form. Derive the expression for 
—> 

the wave equation for the time varying E 

field. 	 4+6 

(b) (i) Consider an electromagnetic wave in 

free space whose electric field is 

given by 

-> 	A 
E =60 x exp i (108  t + 6z)]. 
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Determine the direction of propagation, 

wave number, frequency and the 

magnetic field of the wave. 6 

(ii) State and explain "Poynting's Theorem". 4 
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Physical Constants : 

Mass of electron = 9.1 x 10-31  kg 

Mass of proton = 1.7 x 10-27  kg 

Charge of electron = 1.6 x 10-19  C 

1 
= 9 x 109  

4nco  

= 4n x 10-7  N A-2 

 so  = 8.85 x 10-12  Fm-1  

N  m2 c-2 
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