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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2024 

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 a calculator. Symbols have their 

usual meanings. The values of physical 

constants are given at the end.  

1. Attempt any five parts : 5×4=20 

(a) How much work is required to transport an 

electron from the positive terminal of a  

12 V battery to its negative terminal ? 

(b) A large metal plate of area 2.0 m2 carries a 

charge of 5.0 × 10–10 C. Calculate the 

electric field at a point near the plate. 
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(c) Three charges Q, + q and + q are placed at 

the vertices of an isoceles right angled 

triangle. What should be the value of Q, in 

term of q for net electrostatic energy of the 

configuration to be zero ? 

(d) Hydrogen atom consists of an electron and 

a proton separated by an average distance 

of 5.3 × 10–11 m. Calculate the electrical 

force between the electron and proton and 

determine the ratio of electrical force and 

gravitational force acting between them. 

(e) Compare the precession frequency and 

cyclotron frequency of the proton for the 

same value of magnetic field B


. 

(f) A coil of 1200 turns is linked with a flux of 

0.02 Wb when carrying a current of 20 A. 

Calculate the inductance of the coil. If the 

current is uniformly reversed in 0.04 sec, 

then compute the induced e.m.f. 
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(g) Two cylindrical capacitors are of equal 

length and have the same dielectric. In one 

of them a radii of the inner and outer 

cylinders are 8 cm and 10 cm respectively 

and in the other they are 4 cm and 5 cm. 

Find the ratio of their capacitances. 

(h) In the Bohr model, the electron of a 

hydrogen atom moves in a circular orbit of 

radius 5.3 × 10–11 m with a speed of  

2.2 × 106 ms–1. Determine frequency and 

current I in the orbit. 

2. Answer any two parts : 2×5=10 

(a) Show that the line integral of the electric 

field E


 over a closed path is equal of zero. 

(b) Using Gauss’ law, determine the electric 

field at a point outside a spherical charge 

distribution. 

(c) Obtain an expression for the energy stored 

per unit volume in a parallel plate 

condenser filled with a dietectric material. 
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3. Answer any two parts : 2×5=10 

(a) Show that for a given acceterating  voltage 

Va and for particular dimensions of cathode 

ray tube, the deflection of electron beam is 

directly proportional to the deflecting 

voltage. 

(b) A long cylindrical wire of radius R carries a 

steady current I which is uniformly 

distributed over its cross-sectional area. 

Determine the magnetic field at a distance 

r (< R) from the axis of the wire. 

(c) Obtain an expression for magnetic dipole 

moment of an atomic magnet in terms of 

angular momentum of the atom.    

4. Answer any two parts :  2×5=10 

 (a) A solenoid 2 m long and 30 cm in diameter 

contains 20,000 turus of wire. A current of 

1.5 A flowing in it reduces steadily to zero 

in 1.0 ms. Calculate the magnitude of the 

back e.m.f. of the inductor while the  

current is being switched off. Take 
6

0 1.26 10    Hm–1. 

(b) A plane electromagnetic wave is 

characterized by the following parameters : 

the wave is travelling in the direction x̂ ; 

its frequency is 100 MHz; the electric field 

is perpendicular to the ẑ  direction. Write 

down the expressions for E


 and B


 fields 

that specify this wave. 
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(c) The electric field of an electromagnetic 

wave in vacuum is given by E 0, E 20x y   

8cos 2 10
3

x
t

 
  

 
, E 0z  , where E



 is in 

volts per meter, t in seconds and x is in 

meters. Determine the frequency, 

wavelength, direction of propagation of the 

wave and the direction of the magnetic 

field. 

 Physical constants : 

12 2 1 2
0 8.85 10 C N m       

191.6 10 Ce     

  319.1 10 kgem   

  271.7 10 kgpm   

9 2 2

0

1
9 10 Nm C

4

 


  

G = 6.6 × 10–11 Nm2 kg–2 
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5×4=20 

12 V

ª

2.0 m
2

5.0 × 10
–10

 C
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Q ] + q + q q

Q

ª ª

5.3 × 10
–11

m ª

B


ª

20 A

0.02 Wb

0.04 

]

ª

8 cm



 [ 8 ] PHE–07 

   

10 cm 4 cm 5 cm 

ª

ª 5.3 × 10
–11

2.2 × 10
6
 ms

 –1

I

2×5=10

E


ª

2×5=10 

Va

ª ]
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R

I

 Rr 

2×5=10 

30 cm 2 m 

20000 1.5 A

1.0 ms

]

6
0 1.26 10   Hm

–1

x̂ ]

100 MHz ( ẑ

E


B

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                8E 0,Ey 20cos 2 10
3

x
x t

 
    

 
] E 0z  ]  

1E,Vm



] t x

] ]
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