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1. An electric cable is laid out horizontally and is carrying current from north to
south, at the magnetic equator. The position of the null point from the cable
is :

x) A Vertically upward
X ) B. Vertically downward
x) C. Eastward

v ) D. Null point cannot be achieved
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The magnetic field line around the straight wire is shown above. The
direction of magnetic field at a point, will be along the tangent drawn to the
field line, at that point.

At the magnetic equator, the earth's magnetic field is directed horizontally,
from south to north.

Since, the magnetic field of earth is always perpendicular to the field of the
wire, for the given configuration, there is no point where they both can
cancel each other. So, the neutral point will not be obtained for any position.

The direction of magnetic field due to the wire is vertical, while due to earth
is from south to north.

Hence, option (D) is the correct answer.
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2. Adip needle lies initially in the magnetic meridian when it shows an angle of
dip @ at a place. The dip circle is rotated through an angle z in the

, : . tan 0.
horizontal plane and then it shows an angle of dip #'. Then tan is
an

v) A _1
COS T

x) B. _1
sin x

x) c. _1
tan x

X D. cosz

Here,
6 —Actual dip

¢ — Apparent dip

x — Angle of plane with respect to the magnetic meridian.

B
Then, tanf = — ...... (1)
Bu
B
tan@ = —— ... (2)
By cosz

Dividing equation (1) and (2) we have,

tan 9’_ 1

tan 6@ " cos

Hence, option (A) is the correct answer.

Copyright © Think and Learn Pvt. Ltd. Magnetic Field Lines & its Properties



[BYJus

The Learning App

Magnetism and Matter

3. Two magnets of equal masses are joined at right angles to each other as
shown in the diagram. Magnet-1 has a magnetic moment three times that of
magnet-2. This arrangement is pivoted so that it is free to rotate in the
horizontal plane. Under equilibrium, what angle will the magent-1 subtend
with the magnetic meridian?
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Let M; and M> be the magnetic moments of the two magnets. Then,
M, =3 M,

Also, B, is in the direction of magnetic meridian.

M,cos0

Components of M; and M,, in the direction perpendicular to magnetic
meridian, must be cancelled.

From the diagram,
= M; sinf = M, cos 6

M-
tanf = _2: l
M 3

. @ =tan! <i>
3

Hence, option (B) is the correct answer.
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4. Ata place, the earth's horizontal component of magnetic field is
0.36 x 1074 Weber/m2. If the angle of dip at that place is 60°, then the
vertical component of earth's magnetic field at that place in vveber/m2 will be
approximately

x) A 912x10"
X) B. 094x10*
x) C. g40x10*

v) D o62x10
We know that the angle of dip can be expressed as,

B
tand = —
H
. By = Bgtané

By =0.36 x 107* x tan 60°
By =0.62 x 107 Wb/m?

Hence, option (D) is the correct answer.
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5. A domain in a magnet is in the form of a cube of side length 1 pm. If it
contains 8 x 10'° atoms and each atomic dipole has a dipole moment of
9 x 1072*A-m? and all of this dipoles are aligned in the same direction, then
the magnetisation of the domain is:

v) A 79510° Am!
X) B v9,10° Am!
X) C. 36x10°Am’

X) D 185105 Am™"
We know that magnetisation is given by,

Mnet

volume

I=

Here,

M, =8x10" x 9 x 10724 A-m?
Mot = 72 x 1071 A-m?

Volume of the cube,

V =(10"°)?=10""m?

_T2x1071

——=T.2x 10° Am*
10~

i

Hence, option (A) is the correct answer.
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