EMF 

Exercise Class 9


Answers

Q1 

Let I be the current in the solenoid. 

Mutual inductance    M = (/I

(  =  Magnetic flux through outer coil due to current in inner solenoid.

The magnetic field 
[image: image1.wmf]B

inside the solenoid is uniform and pooints alogn the axis.  Its magnitude is 
B = (on1I  (proved in lectures).  

The flux linked by one turn of the the outer coil is   
[image: image2.wmf]ò
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Because 
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 is perpendicular to 
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, and B is uniform, we have
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So
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If the outer coil had a square cross section, the result would still be the same because the amount of magnetic flux linked for a given solenoid current would not change.

Q2

M  = 0.02 H

I1  =  12sin(120(t)

(a)  Flux through coil 2 at t -= 0

M = (21/I1   so     (21  =  MI1    =  0.24sin(120(t) 

t  =  0, so  (21  = 0.24(0)  =  0

(b)  Induced emf in coil 2 at t -= 0

ℰ2  =  -M(dI1/dt)  =  (0.02)(120()[12cos(120(t)]  =  90.5cos(120(t)  

t = 0  (    ℰ2  =  -90.5 Volts

By Lenz/s law, ℰ2  must be such as to produce a current that opposes the change in magnetic flux that causes it.

At t = 0, (21 is increasing 

Therefore, ℰ2  will produce a current 

whose magnetic field will be opposite

to
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(21 = 0.24sin(120(t)
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