
Class - XII _ Physics  
Ch. - Magnetism and Matter Important Questions 

NCERT Solutions

Q 5.1) Answer the following: 

(a) A vector needs three quantities for its specification. Name the three independent quantities conventionally used to specify the earth's
magnetic field.

(b) The angle of dip at a location in southern India is about 18°. Would you expect a greater or smaller dip angle in Britain?

(c)lf you made a map of magnetic field lines at Melbourne in Australia, would the lines seem to go into the ground or come out of the
ground?

(d) In which direction would a compass free to move in the vertical plane point to, if located right on the geomagnetic north or south pole?

(e) The earth's field, it is claimed, roughly approximates the field due to a dipole of the magnetic moment 8 x 1022 J T-1 located at

its centre. Check the order of magnitude of this number in some way. 

(f) Geologists claim that besides the main magnetic N-S poles, there are several local poles on the earth's surface oriented in different

directions. How is such a thing possible at all? 

Answer 5.1: 

(a) The three independent conventional quantities used for determining the earth's magnetic field are:

(i) Magnetic declination,

(ii) Angle of dip

(iii) Horizontal component of earth's magnetic field

(b) The angle of dip at a point depends on how far the point is located with respect to the North Pole or the South Pole. Hence, as the

location of Britain on the globe is closer to the magnetic North pole, the angle of dip would be greater in Britain (About 70 •) than in 

southern India. 

(c) It is assumed that a huge bar magnet is submerged inside the earth with its north pole near the geographic South Pole and its south pole
near the geographic North Pole.

Magnetic field lines originate from the magnetic north pole and terminate at the magnetic south pole. Hence, in a map depicting earth's 
magnetic field lines, the field lines at Melbourne, Australia would seem to move away from the ground. 

(d) If a compass is placed in the geomagnetic North Pole or the South Pole, then the compass will be free to move in the horizontal plane
while the earth's field is exactly vertical to the magnetic poles. In such a case, the compass can point in any direction.

(e) Magnetic moment, M = 8 X 1022 J T-1

Radius of earth, r = 6.4 x 106 
m

Magnetic field strength, B = µ
4
°11{
1'T 

Where, 

µ0 = Permeability of free space= 41r x 10- 7 TmA-1

Therefore B = 41rx10-1 x8xl022 
= 0 3 G

' 41rx(6.4x106)3 

This quantity is of the order of magnitude of the observed field on earth. 

(f) Yes, there are several local poles on earth's surface oriented in different directions. A magnetized mineral deposit is an example of a local
N-S pole.

Q 5.2) Answer the following: 

(a) The earth's magnetic field varies from point to point in space. Does it also change with time? If so, on what time scale does it change









= MBsin90
°

= 0.33 J 

For case(ii): 0 = 02 = 180
° 

:. Torque, T = MBsin0 

= MBsin180
° 

=OJ 

Q 5.8) A closely wound solenoid of 2000 turns and area of cross-section 1.6 x 10-4 m2, carrying 4.0 A current, is suspended through 

its centre, thereby allowing it to turn in a horizontal plane. 

(a) What is the magnetic moment associated with the solenoid?

(b) What is the force and torque on the solenoid if a uniform the horizontal magnetic field of 7.5 x 10-2 Tis set up at an angle of 30° with

the axis of the solenoid?

Answers.a: 

Number of turns on the solenoid, n = 2000 

Area of cross-section of the solenoid, A= 1.6 x 10-4 m2 

Current in the solenoid, I = 4.0 A 

(a) The magnetic moment along the axis of the solenoid is calculated as:

M = nAI 

= 2000 X 4 X 1.6 X 10-4

= 1.28 Am2 

(b) Magnetic field, B = 7.5 x 10-2 T

Angle between the magnetic field and the axis of the solenoid, 0 = 30 ° 

Torque, T = M Bsin0 

= 1.28 x 7.5 x 10-2 sin30
° 

= 0.048J 

Since the magnetic field is uniform, the force on the solenoid is zero. The torque on the solenoid is 0.048J. 

Q 5.9) A circular coil of 16 turns and radius 1 O cm carrying a current of O. 75 A rests with its plane normal to an external field of magnitude 
5.0 x 10-2 T. The coil is free to turn about an axis in its plane perpendicular to the field direction. When the coil is turned slightly and
released, it oscillates about its stable equilibrium with a frequency of 2.0 s-1• What is the moment of inertia of the coil about its axis of 
rotation? 

Answer5.9: 

Number of turns in the circular coil, N = 16 



Cross-section of the coil, A= 7rr2 
= n x (0.1 )2 m2 

Current in the coil, I = 0.75 A 

Magnetic field strength, B = 5.0 x 10- 2 T

Frequency of oscillations of the coil, v = 2.0 s-1 . ·• Magnetic moment, M =NIA= NI 7rr2 

= 16 X 0.75 X n X (0.1)2

= o.377 J r-1 

Frequency is given by the relation: 

2iv=.1_fimr V ----Y-

Where, 

I = Moment of inertia of the coil 

. I- MB . . - 4ir2v2

0.377x5x10-2
4ir2 x(2)2 

= 1.19 x 10-4 kg m2 

Hence, the moment of inertia of the coi I about its axis of rotation is 1.19 x 10-4 kg m 
2 .

Q 5.1 0) A magnetic needle free to rotate in a vertical plane parallel to the magnetic meridian has its north tip pointing down at 22° with the 

horizontal. The horizontal component of the earth's magnetic field 

at the place is known to be 0.35 G. Determine the magnitude of the earth's magnetic field at the place. 

Answer 5.1 O: 

Horizontal component of earth's magnetic field, B H = 0.35 G

Angle made by the needle with the horizontal plane = Angle of dip= 8 = 22 ° 

Earth's magnetic field strength = B 

We can relate B and B H as: 

BH = Bcos8 

co�
3

252° = 0.377 G

B= 

Hence, the strength of earth's magnetic field at the given location is 0.377 G. 







= 14 X 0.794 = 11.1cm

The new null points will be locked 11.1 cm on the normal bisector. 

Q 5.15) A short bar magnet of magnetic moment 5.25 x 10-2 J r1 is placed with its axis perpendicular to the earth's field direction. At

what distance from the centre of the magnet, the resultant field is inclined at 45° with earth's field on (a) its normal bisector and (b) its 

axis. The magnitude of the earth's field at the place is given to be 0.42 G. Ignore the length of the magnet in comparison to the distances 

involved. 

Answer 5.15: 

Magnetic moment of the bar magnet, M = 5.25 x 10-2 J T-1

Magnitude of earth's magnetic field at a place, H = 0.42 G = 0.42 x 10-4 T

(a) The magnetic field at a distance R from the centre of the magnet on the ordinary bisector is given by:

Where, 

µ0 = Permeability of free space= 4-rr x 10-7TmA-1

When the resultant field is inclined at 45 ° with earth's field, B = H 

H = 0.42 X 10-4 R3 
= 0.42x10-4 x4,r 

= R3 
= 

4,r x 10-7 x6.45x 10-2
4,r x0.42x 10-4 

= 12.5 X 10-5 R = 0.05 m = 5 c:m

(b) The magnetic field at a distanced 'R' from the centre of the magnet on its axis is given as:

The resultant field is inclined at 45 ° with the earth's field. 

B' = H 
µo2M 

4,r{R'P 

4,r X 10-7 X 2 X 5.25 X 10-z
4,rx0.42x 10-4 

H (R')3 = 

25 X 10-5

µo 2i\l 
41rxH 

R = 0.063 m = 6.3 c:m




