
Class 12 Physics NCERT Solutions Electromagnetic Induction Important Questions 

Q 1. Predict the direction of induced current in the situations described by the following figures 
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Lenz's law shows the direction of induced current in a closed loop. In the given two figures they shows the direction of induced current when 

the North pole of a bar magnet is moved towards and away from a closed loop respectively. 

We can predict the direction induced current in different situation by using the Lenz's rule. 

(i) The direction of the induced current is along qrpq.

(ii) The direction of the induced current is along prqp.

(iii) The direction of the induced current is along yzxy.

(iv) The direction of the induced current is along zyxz.

(v) The direction of the induced current is along xryx.
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Q 2. We are rotating a 1 m long metallic rod with an angular frequency of 400 red s-1 with an axis normal to the rod passing through its 

one end. And on to the other end of the rod it is connected with a circular metallic ring. There exist an uniform magnetic field of 0.5 T 

which is parallel to the axis everywhere. Find out the emf induced between the centre and the ring . 

Ans: 

Length of the rod = 1 m 

Angular frequency,w = 400 rad/ s

Magnetic field strength, B = 0.5 T 

At one of the end of the rod it have zero liner velocity, while on to its other end it have a linear velocity of I w

Average linear velocity of the rod, v = 
I

wt
o Iw 

Emf developed between the centre and ring. 

e = Blv = Bl Cn 

= 0.5x(lrx400 = lOOV

Hence, the emf developed between the centre and the ring is 100 V. 

Q 3. A long solenoid with 15 turns per cm has a small loop of area 2.0 cm2 placed inside the solenoid normal to its axis. If the current 

carried by the solenoid changes steadily from 2.0 A to 4.0 A in 0.1 s, what is the induced emf in the loop while the current is changing? 

Ans: 

Number of turns on the solenoid - 15 turn/ cm = 1500 turn/ m 

Number of turns per unit length, n = 1500 turns 

The solenoid has a small loop of area, A = 2.0 cm2 = 2 x 10-4 m2 

Current carried by the solenoid changes from 2 A to 4 A. 

Therefore, Change in current in the solenoid, di = 4 - 2 = 2 A 

Change in time, dt = 0.1 s 

According to Faraday's law, induced emf in the solenoid is given by: 

e= d,f, 
dt 

Where, 

... (1) 

<p = Induced flux through thee small loop 

= BA ... (2) 

B = Magnetic field 

= µ0 ni µ0 = Permeability of free space 

= 4n x 10-7 H/m

Hence, equation (1) can be reduced to: 





Q 6. A circular coil of radius 8.0 cm and 20 turns is rotated about its vertical diameter with an angular speed of 50 rad s-1 in a uniform 

horizontal magnetic field of magnitude 3.0 x 10-2 T. Obtain the maximum and average emf induced in the coil. If the coil forms a closed 

loop of resistance 1 O n, calculate the maximum value of current in the coil. Calculate the average power loss due to Joule heating. Where 

does this power come from? 

Ans: 

Maxm emf induced = 0.603 V 

Avg emf induced = 0 V 

Maxm current in the coil= 0.0603 A 

Power loss (average) = 0.018 W 

(Power which is coming from external rotor) 

Circular coilradius, r = 8 cm = 0.08 m 

Area of the coil, A = nr
2 = n x (0.08)2 

m
2 

Number of turns on the coil, N = 20 

Angular speed, w = 50 rad/ s 

Strength of magnetic, B = 3 x 10-2 T

Total resistance produced by the loop, R = 100

Maxm emf induced is given as: 

e = NwAB

20 X 50 X n X (0.08)2 X 3 X lQ-2

= 0.603 V

The maximum emf induced in the coil is 0.603 V. 

Over a full cycle, the average emf induced in the coil is zero. 

Maximum current is given as: 

I= .f_ 

R 

= 0·603 = 0.0603 A10 

Average power because of the joule heating: 

p = el 

2 

= 0.603xt0603 = 0.018 W

The torque produced by the current induced in the coil is opposing the normal rotation of the coil. To keep the rotation of the coil 

continuously, we must find a source of torque which opposes the torque by the emf, so here the rotor works as an external agent. Hence, 

dissipated power comes from the external rotor. 



(a) What is the instantaneous value of the emf induced in the wire?

(b) What is the direction of the emf? 

(c) Which end of the wire is at the higher electrical potential?

Ans: 

Wire's Length, I = 1 0 m 

Speed of the wire with which it is falling, v = 5.0 m/s 

Strength of magnetic field, B = 0.3 x 10-4 Wb m-2

(a) EMF induced in the wire, e = Blv

= 0.3 X 10-4 
X 5 X 10 

1.5 X 10-3 V 

(b) We can determine the direction of the induced current by using the Fleming's right hand thumb rule, here the current is flowing in the
direction from West to East.

(c) In this case the eastern end of the wire will be having higher potential

Q 8. Current in a circuit falls from 5.0 A to 0.0 A in 0.1 s. If an average emf of 200 V induced, give an estimate of the self-inductance of the 

circuit. 

Ans: 

Current at initial point, J1 : 5.0 A 

Current at final pint, J2 : 0.0 A 

Therefore, change in current is, di = 11 -J2 = 5 A 

Total time taken, t = 0.1 s 

Average EMF, e = 200 V 

We have the relation, for self - inductance (L) and average emf of the coil 

e = £di 
dt 

= 200 = 4H
5 

Hence, the self - induction of the coil is 4 H. 

Q 9. A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one coil changes from Oto 20 A in 0.5 s, what is the change 

of flux linkage with the other coil? 

Ans: 

Given, 
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