
CHAPTER # 14 (ELECTROMAGNETISM) 
NUMERICAL PROBLEMS 

Force & Torque: 
1. A coil of 50 turns is wound on an ivory frame 3cm x 6cm which rotates in a magnetic 

field of induction B=2web/m2. What will be the torque acting on it if a current of 5A 

passes through it and the plane of the coil make an angle of 45o with the field? (2004) 
2. Find out the torque acting on a coil of area 8𝑐𝑚2 and of 50 turns which is free to rotate 

in a magnetic field of 2.0 𝑤𝑒𝑏/𝑚2, when a current of 0.5 A is passed in the face of the 

coil is parallel to magnetic field. (2002) 
3. A steady current of 25 A is passing through a horizontal power line 50m in length held 

between two poles in the North-south direction. The Earth’s magnetic field is 10−4𝑇 at 

that place and the angle of dip is 60𝑜 , the force in the wire. (1997) 
e/m ration of an electron: 
1. Find the mass of a particle, accelerated through a potential difference of 4 × 106𝑉, 

enters in a uniform magnetic field of 0.4T, making an angle of 45𝑜 with the magnetic 

field. The diameter of the circular path of the particle is 1.02m and charge on the 

particle is 1.6 × 10−19𝐶. (2016M) 
2. A proton accelerated through 1000V is projected normal to a 0.25T magnetic field, 

calculate: * The K.E and * The radius of the circular path of proton. (𝑚𝑝 =

1.67 × 10−27𝑘𝑔) (2016, 2007) 
3. An electron of charge 1.6 × 10−19𝐶 is moving with velocity 107𝑚/𝑠 perpendicular to a 

magnetic field 0.02T; calculate the force on the particle and the radius of path. (2010;S) 
4. How fast must a proton be moving if it is to follow a circular path of radius 2.0cm in a 

magnetic field of 0.7T? (𝑚𝑝 = 1.67 × 10−27𝑘𝑔) (2004, 2012;S) 

5. Calculate the speed of an electron entering perpendicularly in a uniform magnetic field 
of 5.0web/m2 which moves along a circle of radius 1.8 x 10-6m in the field. (2003) 

6. An electron is accelerated by the potential difference is 1000V. It then enters into a 

uniform magnetic field of induction B=2.5Web/m2 at an angle of 45o with the direction 

of the field. Find the radius of the path described by the electron. e=1.6 x 10-19C, mass of 

electron = 9.1 x 10-31kg. (2001) 
7. A proton of mass 1.67 × 10−27𝑘𝑔 and charge 1.6 × 10−19𝐶 enters in a uniform magnetic 

field 𝐵 = 0.300 𝑤𝑒𝑏/𝑚2 in a direction making an angle of 45𝑜 with the magnetic field. 

What will be the radius of the path if the velocity of the proton is 104𝑚/𝑠? 
8. Alpha particles are accelerated from rest at a P.D of 1kV. They then enter a magnetic 

field B=0.2T perpendicular to their direction of motion. Calculate the radius of the path. 
(Given m=6.68x10-27Kg, q=2e, e=1.6 x 10-19C) (1997) 

9. An electron is moving along a circle of radius 1.8x10-7m. Calculate the speed of the 
electron on entering perpendicularly in a uniform magnetic field of 5.0T. (Given 
e=1.6x10-19C, m=9.11x10-31Kg) (1995) 

10.  A 10eV electron is moving in a circular orbit in a uniform magnetic field of strength 
10−4𝑤𝑒𝑏/𝑚2. Calculate the radius of the circular path. (1993, 1999) 



11. An electron having a speed of 1.6 × 106 𝑚/𝑠 is moving along a circle of radius 
1.82 × 10−6𝑚 on entering perpendicularly in a uniform magnetic field. Find the value of 
the magnetic field. (1987) 

Self & Mutual Induction: 
1. An iron core solenoid 600 turns has a cross section area of 2.0 𝑐𝑚2. A current of 5A 

passing through it produces 𝐵 = 0.4 𝑤𝑒𝑏/𝑚2. What emf is induced in it. If the current is 
turned off in 0.2 seconds? What is its self-inductance? (2016) 

2. What will be the mutual inductance of two coils when the change of a current of 3A in 
one coil produces the change of flux of 6 × 10−4 𝑤𝑒𝑏𝑒𝑟𝑠 in the second coil having 2000 
turns? (2015S, 2001) 

3. An emf of 45mV is induced in a coil of 500 turns when the current in a neighboring coil 
changes from 15A to 4A in 0.2 seconds. 
i) What is the mutual inductance of the coil? 
ii) What is the rate of change of flux in the second coil?   (2015, 2002) 

 
4. An iron core solenoid with 500 turns has cross section of 5 𝑐𝑚2. A current of 2.3A 

passes through it produces of flux of 𝐵 = 0.53𝑇. How large an emf is induces in it, if the 
current is turned off in 0.1 second? What is the self-inductance of the solenoid? (2014) 

5. A pair of adjacent coils has a mutual inductance of 1.5H. If the current in the primary 
coil changes from 0 to 20 ampere in 0.05s; what will be the change of magnetic flux in 
the secondary coil of 800 turns? (2013S, 2009) 

6. In a circuit there is a change of 3A in such that it falls to zero in 0.1 second. An average 
emf of 150V is induced in it. What is the self-inductance of the circuit? (2005S) 

7. The current in a coil of 500 turns is changed from zero to 5.43A. Thereby producing a 
magnetic flux of 8.512 × 10−4 webers. What is the self-inductance of the coil? (2004) 

8. The current in a coil of 325 turns is changed from zero to 6.32 A thereby producing a 
flux of 8.46 × 10−4𝑤𝑒𝑏𝑒𝑟𝑠. What is the self-inductance of the coil? (2003) 

9. What will be the mutual inductance of two coils when the change of a current 3A in one 
coil produces the change of flux of 6 × 10−4𝑤𝑒𝑏𝑒𝑟𝑠 in the second coil having 2000 
turns? (2001) 

10. A coil having an area of cross section 0.05𝑚2 and number of turns 100 is placed 
perpendicular to the magnetic field of induction 0.08 𝑤𝑒𝑏/𝑚2. How much emf will be 
induced in it if the field is reduced to 0.02 𝑤𝑒𝑏/𝑚2 in 0.01s? (1994) 

11. A current of 1A passes through an inductive circuit. What is the self-inductance of the 
circuit if the current falls to zero in 0.1s, when the average value of induced emf is 
200volts? 

Solenoid & Toroid: 
1. A current of 6A produces in the field of 4 × 10−4𝑇 inside a toroid having 400 turns. Find 

the radius of toroid. (2016M) 
2. Find the current required to produce a magnetic field of induction 𝐵 = 2.511 ×

103𝑤𝑒𝑏𝑒𝑟𝑠/𝑚2  in a 50cm long solenoid having 4000 turns of wire. (𝜇𝑜 =
4𝜋 × 10−7𝑤𝑒𝑏/𝐴𝑚) (2012) (2010) (1990) 

3. There is current of 25A in a long straight wire. What is the magnetic flux density at a 
point 2cm from the wire? (2011S) 



4. The inner and outer diameters of the toroid are 22cm and 26cm. If a current of 0.5A is 
passed which produce 0.025T flux density inside core, find the approximate length of 
the wire wound on the toroid. (2011) 

5. A long solenoid is wound with 35 turns in 10cm and carries a current of 10A. Find the 
magnetic field in it.(2006) 

6. A long solenoid is wound with 10 turns per cm and carries a current of 10A; find the 
magnetic flux density within it. (2003, 2002) 

7. A solenoid 25cm long has a cross section of 5𝑐𝑚2 with 250 turns on it. If a current of 5A. 
Is passed through it, find ‘B’ in it. (1994, 2001M) 

8. A current of 2.00A is passing through a solenoid. If the solenoid has 25turns per cm of 
its length, find the value of B. (1992) 

9. A solenoid of diameter 5.0 cm is 25.0 cm long and has 250 turns. If the current flowing 
in it is 5.0A, find the B in the solenoid. (1988) 

10. A toroidal coil has 300 turns and means radius 12cm. Calculate the magnetic field of 
induction B inside the coil when a current of 5A passes through it. (1985) 

A.C Generator: 
1. An alternating current generator operating at 79Hz. The area of the coil is 500 𝑐𝑚2. 

Calculate the number of turns in the coil when a magnetic field of induction 
0.06 𝑤𝑒𝑏/𝑚2 produces a maximum potential difference of 149V. (2017, 2013) 

2. A 100 turns coil in an A.C generator having an area of 500𝑐𝑚2, rotates in a field with 
flux density 𝐵 = 0.06 𝑤𝑒𝑏/𝑚2. How fast the coil must be rotated in order to generate a 
maximum voltage of 150 volts. (2013S, 2010S, 1997S) 

3. An airplane flying in a region where the vertical component of the Earth’s magnetic field 
is 3.2 × 10−4𝑇. If the wingspan of the airplane is 50m and its velocity is 360 km/hr, find 
the induced emf between the tips of the wings of the airplane. (2007) 

4. A 500 turns’ coil in an A.C generator having an area of 1000𝑐𝑚2 rotates in a magnetic 
field of value 50T. In order to generate 220V max., how fast is the coil to be rotated? 
Express your answer in terms of the number of revolutions per seconds. (1998) 

5. A train is moving directly south with a uniform speed of 10 m/s. If the vertical 
component of the Earth’s magnetic induction is 5.4 × 10−5𝑤𝑒𝑏/𝑚2, Compute the emf 
induced in axle 1.2m long. (1986) 

Transformer: 
 

1. A step-down transformer reduces 1100V to 220V. The power output is 12.5 kW and the 
overall efficiency of the transformer is 90%. The primary winding has 1000 turns. How 
many turns do the secondary have? What is the power input? What is the current in 
each coil? (2008) 

2. A step down transformer having 4000 turns in primary coil is used to convert 4400V to 
200V. The efficiency of the transformer is 90% and 9kW output is required. Determine 
the input power, the number of turns in the secondary coil and the current in the 
primary and secondary coil. (2005) 

3. A transformer is to be designed to step 240V down to 6.0V. Its secondary coil has 24 
turns, how many turns should a primary have? (2002S) 



4. A transformer reduces the voltage from 2400V to 1200V. The power output is 9.0 kW 
and the overall efficiency of transformer is 95%. The primary coil has 400 turns. Find 
out the number of turns in secondary coil and power input. (2001M) 

5. A transformer has 1000 turns in the primary coil. If the input voltage of the transformer 
is 200V. What should be the number of turns of the secondary coil to obtain an output 
voltage of 6V? (2016S, 1999, 1998S, 1992) 


