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BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

-r2:: December, 2017 

PHYSICS 

PHE -07 : ELECTRIC AND MAGNETIC 
PHENOMENA 

Time : 2 hours 	 Maximum Marks : 50 

Note : All questions are compulsory. The marks for each 

question are indicated against it. You may use log 

tables or non-programmable calculators. Symbols 

have their usual meanings. The values of physical 

constants are given at the end. 

1. Attempt any five parts : 	 5x3=15 

(a) Two point charges Q i  and Q2 are 3 m apart 

and their combined charge is 20 !AC. If one 

repels the other with a force of 0.075 N, what 

are the two charges ? 

(b) The potential at any point is given by 

(I) = x (y2  — 4x2). 

Calculate the electric field E at that point. 
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(c) Calculate the gain or loss of electrostatic 

energy when a droplet of radius R carrying a 

charge Q splits into two equal sized droplets of 

charge Q/2 and radius R'. Assume droplets 

are repelled to a large distance compared to R' 

because of electrostatic repulsion. 

(d) Two parallel plates which have cross-sectional 

area of 100 cm 2, carry equal and opposite 

charge of 1.0 x 10-7 C. The space between the 

plates is filled with a dielectric material and 

the electric field within the dielectric is 

3.3 x 105  Vm-1 . Determine the dielectric 

constant of the dielectric. 

(e) A large metal plate of area 1.0 m 2  carries a 

charge 2.2 x 10-10  C. Calculate the electric 

field at a point near the plate. 

(f) A toroid with 1000 turns is wound on an iron 

ring of 360 mm2  cross-sectional area, 0.75 m 

mean circumference and of 1500 relative 

permeability. If the windings carry current 

of 0.24 A, calculate the magnetizing field H 

and magnetic induction B. 

(g) A solenoid 1 m long and 20 cm in diameter 

contains 10,000 turns of wire. A current of 

2.5 A flowing in it is reduced steadily to zero 

in 1.0 ms. What is the magnitude of the back 

e.m.f. of the inductor while the current is 

being switched off ? 
[Take vo  =  1.26 x 10-6  Hm-1 .] 
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2. Attempt any five parts : 	 5x5=25 

(a) Derive the expression for potential at points 

inside a uniformly charged spherical shell of 

negligible thickness. 

(b) A dielectric block is polarised such that 

= 2.5 x 10-7  (2x + 1 	) cm-2 . 

Calculate the bound volume charge density 

for the block. 

(c) 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. 

(d) Electric field is 	

100 

given by 

E = 1000 x exp [i (237 	z) r  cot)1Vm-1  

for a plane electromagnetic wave in a charge 

free and current free region. Calculate the 

associated magnetic field. Calculate the 

wavelength and frequency of the wave. 

(e) Derive the wave equation from Maxwell's 

equation. 

(0 Define magnetic moment. Obtain an 

expression for magnetic moment in terms of 

angular momentum L. 
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3. Attempt any one part : 	 1x10=10 

(a) State and explain the Biot-Savart law. Use 

the Biot-Savart law to obtain an expression 

for magnetic field B due to a long straight 

wire carrying a current. 	 4+6 

(b) State Gauss's law. Using Gauss's law, obtain 

an expression for electric field E due to a 

spherical charge distribution. 	 3+7 

Physical Constants : 

e = 1.6 x 10-19  C 

co  = 8.85 x 10-12  C2  N-1  m-2  

µo = 4n x le T m A-1  

c = 3 x 108  ms-1  

1 
	 = 9.0 x 109  
4nE. 

N m2 c-2 
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1. 	I qty 3-71-6 	: 	 5x3=15 

() -41 -F-4 3TT--d7T Qi  cIx11 Q2 )-F1 A 3 m 	tR 

1:1"( TO.  3114'41T f 1417 20 IX 	qr< 
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qi(i 02 ►cm 	cll 	: 

= x (y2  — 4x2). 

3FT fadtrT f-47-4q E tificbrocr7 I 
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3. 	TW ITT 	L: 	 1x10.10 

	

()     1:11 14 HHS11 	*1 I 641414111J PieRI 

SI 41)'1 	 17Tr4 trm 

t, 	chittir 3c-4g 	 Qzr 	B 
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(13) J113N PH44 GliV I ill3N 

71)-4171 34.1-47f idffiut i obItuf fd-g-aq E 

ozisricb 7r17t * ■-r-A-RI 	 3+7 

?rift' fa4nia7 : 

e = 1.6 x 10-18  C 

co  = 8.85 x 10-12  C2  N-1  m-2  

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

c = 3 x 108  ms-1  

1 
= 9.0 x 108  N m2  C-2  

4 nc o  
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