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PHE-07 : ELECTRIC AND MAGNETIC 
PHENOMENA 

Time : 2 Hours     Maximum Marks : 50 

Note : All questions are compulsory. Marks 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 :   

(a) Define electric flux. Calculate the electric 

flux linked with a plane surface of area  

200 units in the yz -plane of the electric 

field given by : 1+4 



  ˆ ˆ ˆE 2 3 5i j k   

(b) A charge q is kept at the centre of line 

joining two equal positive charges Q. 

Calculate the value of q for the system of 

these charges to be in equilibrium. 5 
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(c) Under what condition is it possible to 

associate an electric potential with an 

electric field ? The electric potential in  

xy-plane in a region of space is expressed 

as : 

    2 3V , 6 2x y c x y y   

where c is a constant. Determine the 

magnitude of y-component of electric field 

Ey  at  1,2 . 1+4 

(d) Write Ampere’s law in its differential form. 

Can Ampere’s law be applied to time- 

varying currents ? A flat circular coil of 100 

turns of wire has diameter 10 cm and 

carries a current of 4 A. Determine the 

magnetic field at the centre of the coil.  

1+1+3 

(e) A parallel plate capacitor is made up of two 

rectangular plates of area 6.45 × 10–4 m2, 

separated by a distance of 2.0 × 10–3 m. A 

voltage of 200 V is applied across the 

plates. If a dielectric material of dielectric 

constant 6.0 is introduced between the 

plates of the capacitor, calculate the  

(i) capacitance of the capacitor, and  

(ii) charge stored on each plate of the 

capacitor. 3+2  
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(f) A 2.0 long solenoid having 10000 turns is 

0.2 m in diameter. Calculate the energy 

stored in the field of this coil if a current of 

100 A flows in it. 5  

(g) An air core solenoid has 50 turns per cm 

and carries a current of 0.2 A. Calculate H


 

and B


 at the center of the solenoid. If an 

iron core of permeability 36 10  Hm–1 is 

inserted in the solenoid, what are the 

values of H


 and B


 ? 5   

(h) A proton of kinetic energy 1880 MeV is 

moving in a circular orbit in a plane 

perpendicular to a uniform magnetic field 

of 5.0 T. Calculate the radius of the orbit. 5 

2. Attempt any five parts :  

(a) Apply Gauss’ law to obtain the electric field 

due to a spherically symmetric charge 

distribution at a point situated outside the 

charge distribution. 5 

(b) Derive the electric potential at some point 

P on the axis of a uniformly charged 

circular disc of radius a.  5 

(c) Write the expression of the torque 

experienced by an electric dipole kept in a 

uniform electric field. Derive the 

expression of the potential energy of the 
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dipole. When will the potential energy of 

the dipole be (i) maximum and 

(ii) minimum ? 1+3+1 

(d) Derive an expression for the capacitance 

per unit length of a cylindrical capacitor. 5 

(e) Obtain an expression for current density in 

terms of drift velocity. 5 

(f) Explain the underlying principle of a  

CRO.  5 

(g) Derive the electromagnetic wave equation 

from Maxwell’s equations in vacuum. 5 

(h) State Lenz’s law. Explain why a metal ring 

placed on top of a solenoid jumps when 

current through the solenoid is switched  

on :   2+3 

Physical constants : 

191.6 10 Ce     

    12 1
0 8.85 10 Fm   

7
0 4 10    Wb    1 1 6A m 1.26 10  

1Hm   

Mass of proton = 1.6 × 10–27 kg 
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xy

   2 3V , 6 2x y c x y y   

c  1,2

y

]

10 cm 4 A

4 26.45 10 m

32.0 10 m

200 V

ª

ª ]

(i) ] (ii) 
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2.0 m ]

] 0.2 m

100 A ]

cm 50

0.2 A

H


B


3 16 10 Hm 

] ] H


B


5.0 T

1880 MeV

 

]

a
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(i)

(ii) 

CRO

]

191.6 10 Ce     

12 1
0 8.85 10 Fm      

7
0 4 10    Wb    1 1 6A m 1.26 10   

1Hm  

= 271.6 10 kg
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