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Electro Magnetic Induction 

SECTION A 

1                 How does the mutual inductance of a pair of coils change when 

(i)  Distance between the coils is increased 

(ii ). Number of turns in the coils is increased 

2. A bar magnet falls through a ring of wire having a cut, so as not to form a closed loop. 

Will the acceleration of magnet be equal to the acceleration due to gravity? State the 

reason.  

3 A copper ring is suspended by a thread in a vertical plane. North pole of a magnet is 

brought horizontally towards the ring. Will the motion of the magnet affect the position 

of the ring?  

4 A rectangular loop of wire is being withdrawn out of the magnetic field with velocity 

.v


The magnetic field is perpendicular to the plane of paper. What will be the direction 

of induced current, if any, in the loop?    

5. An air coil solenoid is connected to an ac source and a bulb. If an iron core is inserted 

in the solenoid, how does the brightness of the bulb change? Give reason for your 

answer.  

SECTION B 

6. The motion of copper plate is damped when it is allowed to oscillate between the two 

poles of a magnet. What is cause of this damping. A 200 turn coil of self-inductance 20 

mH carries a current of 4 mA. Find the magnetic flux linked with each turn of the coil.  

7. What do you mean by Eddy current ? Write their two applications. A 12 V battery 

connected to a 6 Ω,10 H coil through a switch drives a constant current through the 

circuit. The switch is suddenly opened. If it takes 1 ms to open the switch, find the 

average emf induced across the coil.   

 

8. State Faraday and Lenz law.Give one example to illustrate this law.” The Lenz law is 

in accordance with law of conservation of energy “Justify this statement.Calculate the 

induced emf in a coil of 10 H inductance in which the current changes fro8 A in 0.2 s.  

 

 

OR 
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(a) Two positions of a loop A in a perpendicular uniform magnetic field  

has been shown. In which position of the coil is there an induced e.m.f. 
 

(b ) If resistance R in circuit A be 
decreased , what will be the direction 
of induced current in the circuit B? 

   
9.  State the law that gives the polarity of the induced EMF. A 10 H inductor carries a 

steady current of 2 A. How can a self-induced emf of 100 V be made to appear in the 

inductor?  

10. Magnetic flux of 5 microweber is linked with a coil, when a current of 1 mA flows 

through it. What is the self-inductance of the coil?  

SECTION C 

Q11. Figure shows a rectangular conducting loop in which arm PQ is movable. The loop is 

kept in a uniform magnetic field B directed downward perpendicular to the plane of the 

loop. The arm PQ is moved with a uniform speed v 

     

 Deduce an expression for 

(i) The emf induced across the arm PQ 
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(ii) The external force required to move the arm 

(iii) Power dissipated as heat 

OR 

 

State Faraday’s law of electromagnetic induction. Figure shows a rectangular conductor 

PQRS in which the conductor PQ is free to move in a uniform magnetic field B 

perpendicular to the plane of the paper. The field extends from x = 0 to x = b and is zero 

for x > b. Assume that only the arm PQ is pulled outward from x = 0 to x = 2b and is 

then moved backward to x = 0 with constant speed v,  obtain the expressions for the 

flux and the induced emf. Sketch the variations of these quantities with distance 

.20 bx   

 

Q12. Derive Expression for self inductance of a long solenoid.What is the self-inductance  of 

a solenoid of length 40 cm, area of cross-section 20 cm2
 and total number of turns 800?  

Q13. What do you mean by Mutual Inductance? Two conducting loops of radii R1 and R2 are 

placed in the same plane with their centers coinciding with each other. If R2 << R1, Find 

the mutual inductance of the two loops.  

Q14. A circular coil of radius 8.0 cm and 20 turns rotates about its vertical diameter with an 

angular speed of 50 s–1 in a uniform horizontal magnetic field of magnitude 3.0 × 10–2 

T. Obtain the maximum and the average emf induced in the coil. If the coil forms a 

closed loop of resistance 10 Ω, how much power is dissipated as heat? What is the 

source of this power?  

Q15.. Explain briefly ,with help of a labeled diagram ,the basic principle of the working of an 

A.C. Generator. 

 In an AC generator, coil of N turns and area A is rotated at n revolution per second in 

a uniform magnetic field B.Write an expression for the emf produced. 
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 A 100 turn coil of area 0.1 m2 rotates at half a revolution per second . It is placed in a 

magnetic field 0.01 T perpendicular to the axis of rotation of the coil. 

 
16. Find expression for motional electromotive force. A Jet plane is travelling to wards 

west at a speed of 1800 Km/hr. what is the voltage developed between the ends of the 
wings having a span of 25 m. I the earth M. field has a magnitude 5 ×10–4 T and the 
dip angle is 30o.   

17.   Circular coil of N-turns and radius R, is kept normal to a magnetic field, given by B = 

B0 cos t. Deduce an expression for the emf induced in this coil. State the rule which 

helps to detect the direction of induced current.  

18. An air cored coil L and a bulb B are connected in series to the ac mains as shown in the 

given figure.  

 The bulb glows with some brightness. How would the glow of the bulb glows with 

some brightness. How would the glow of the bulb change if an iron rod were inserted 

in the coil. Give reasons in support of your answer.  

 

What do you mean by mutual inductance of two nearby coils? Find an expression for 

mutual inductance of two co-axial solenoid.  

 

19.. A magnetic field in a certain region is given by ktBB ˆ)(cos0 


and a coil of radius 

a with resistance R is placed in the x–y plane with its centre at the origin in the magnetic 

field (see figure) Find the magnitude and the direction of the current at (a, 0, 0) at 

 /,2/  tt  and .2/3 t  
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20. (A)Figure shows a bar magnet M falling under gravity through an air cored coil C. Plot 

a graph showing variation of induced e.m.f. (E) with time (t). What does the area 

enclosed by the  E–t curve depict?  

 

   

 

(B)A coil of number of terns N, area A is rotated at a constant angular speed is , in a 

uniform magnetic field B and connected to a resistor R. Deduce expression for:  

 (a) maximum emf induced in the coil.  

 (b) power dissipation in the coil 
 

Value Added Question SECTION D 

 Mr. Anil Sharma an Economics teacher in a reputed public school had gone to visit a science 
exhibition with his colleague Mr. U C  Gupta a science teacher in the same school. Students 
were demonstrating to visitors that when a speaker magnet is brought near a circular 
aluminum disc fixed on spindle of D.C. motor which is rotating, surprisingly the speed of 
rotating disc decreases. Again when the magnet is moved back the speed of rotation of disc 
starts increasing. Mr. Anil Sharma was surprised to see what was happening there. Because 
he knows that magnet could not attract an aluminum disc, then how the speed of disc is 
changing. Mr. U C Gupta explained him that no magic was involved there everything was 
happening according to the laws of physics. The speed of disc is changing due to production 
of eddy currents in the disc. 
(i) In your opinion what values were displayed by Mr. U C Gupta? 
(ii) State the law Mr. U C Gupta was talking about. 
(iii) What are eddy currents? Who discovered these currents? 
(iv) Name the two devices in which it is used in positive sense. 
 

 


