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• BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2020 

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 physical constants are given at the end. 

1. Attempt any five parts : 	 4 each 

(a) A charge of 9 aC is present inside a cube. 

Calculate the electric flux linked with one 

of the surfaces of the cube. 

P. T. O. 
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(b) Determine the electric field for the 

potential 

Cx y z, 

where C is a constant. 

(c) A vertical straight wire in which a current 

is flowing produces a neutral point with 

the earth's magnetic field at a distance of 

20 cm from the wire. Determine the 

current. Take H = 0.32 x 10 -4  tesla. 

(d) Two cylindrical capacitors of equal length 

have the same dielectric. In One of them 

the radii of the inner and outer cylinders 

are 16 cm and 20 cm, respectively and in 

the other 8 cm and 10 cm. Calculate the 

ratio of their capacitances. 

(e) A rectangular loop carries a current I and 

it is immersed in a uniform magnetic field 

B. Obtain an expression for the torque on 

the current loop. 
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(f) The polarisability of a given material is 

	

1.0 x 10-45  C2 mN-1. 	Determine 	its 

dielectric constant if the number of 

molecules in 1 m3  volume of the material is 

5.0 x 1025 . 

(g) Calculate the Poynting vector for a 100 W 

lamp at a distance of 1 m from it. 

(h) A block of dielectric material is polarised 

such that : 

P = 2.5 x 10-7 (5xi + yj + zle)C m -2  

Calculate the bound volume charge density 

for the block. 

	

2. Attempt any four parts : 	 5 each 

(a) Prove Gauss' law for electrostatics in 

vacuum for any arbitrary closed surface. 

P. T. O. 
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(b) Derive the expression for electric potential 

due to a dipole at a point P along the axis 

situated at a distance r > 2a, where 2a is 

the distance between the two charges. 

(c) Explain polarisation of polar and non-polar 

dielectric materials. 

(d) Using Ampere's law, derive the expression 

for magnetic field due to a current carrying 

long straight wire at a point. 

(e) A beam of electrons passes undeflected 

through two mutually perpendicular 

electric and magnetic fields. The electric 

field is cut-off and the saline magnetic field 

is maintained such that the electrons move 

in the magnetic field in a circular path of 

radius 1.14 cm. Determine the ratio of 

electronic charge to mass, if E = 16 kV m -1 

 and B = 2 x 10-3  T. 
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(f) A solenoid with an air core has 200 turns 

per cm and carries a current of 0.02 A. 

Determine the values of B and H at its 

centre. If an iron core of absolute 

permeability 6 x 10-3  Hra-1  is inserted in 

it, determine H and B. 

3. Attempt any one part : 

(a) Derive electromagnetic wave equation from 

Maxwell's equations for both electric and 

magnetic fields. 	 5+5 

(b) W Three charges q, 2q and q are to be 

placed on a straight wire of length 

10 m. Determine the positions where 

the charges should be placed so that 

the electrostatic potential energy of 

the system is a minimum. 5 

P. T. 0. 
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(ii) The electric field of an electromagnetic 

wave in vacuum is given by : 	5 

2n E = 30j cos (2n x 108 t - — xj Vm-1  
3 

Determine the frequency, wavelength, 

direction of propagation and 

associated magnetic field for the wave. 

Physical constants : 

e = 1.6 x 10-18  C 

€0  = 8.85 x 10 -12  Fm-1  

go  = 4n x 1077  Wb A-1  m-1 
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