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1. 

 (a) 

r = radius from centre of electrode 

l = axial length of cable 

q = charge on electrode 
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Total electric flux q=ψ  

At radius r, electric flux density D and electric field intensity E are 

επε

π

ψ

rl

qD
E

rl

q

A
D

2

2

==

==

; where ε is the permittivity of insulation medium 

Potential difference V at r is  
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Sphere: 
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Capacitance: 
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(b) 
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; for maximum E , r is minimum, i.e.,  r = r1, and 
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(ii) 

V rms= 10 kV, εr = 2.5, , d2 = 2r2 = 10 cm. 
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2.  
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(b) 

SA = 3 x10
6
 A/Wb;  SB = 9 x10

6
 A/Wb;  SC = 2 x10

6
 A/Wb; SD = 2 x10

6
 A/Wb; ; A = 159 mm

2
, lg =1 mm.;  
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3. 

(a)  

 
(b) 

Causes of voltage drop in transformer on load: 

 
 

(c) 

Sr = 75 kVA, V1/V2 = N1/N2= 11000/240; V1NL = 310V; 
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Shape of no-load waveform: 

- nonsinusoidal due to hysteresis; 

- “peaky” waveform due to saturation”. 
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As in the equivalent circuit, the series elements RT and XT 

cause voltage drop when load current I2 flows. 

 

 


