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GENERALINSTRUCTIONS

This test contains 45 MCQ's. For each question only one option is correct. Darken the correct circle/ bubble in the

Response Grid provided on each page.

You have to evaluate your Response Grids yourself with the help of solutions provided at the end of this book.

Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that

syllabus.

After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

Two ldl.l\llt,{l] magnetic dipoles of magnetic moments
1.0 A-m? cach, placed at a separation of 2 m with their axis
perpendicular toeach other. The resultant magnetic field at
point midway between the dipole is

(a) 5x107T (b) 5x107T

(¢ 107T @ 2x107T

Two identical thin bar magnets each

of length ( and pole strength m are s

placed at right angles to each other,

with north pole of one touching £ e
south pole of the other, then the

magnetic moment of the system is S F

(a) Imf (b) 2mf¢ (©) J2ml (d) mi2

The magnetic lines of force inside a bar magnet

(a) are from north-pole to south-pole of the magnet

(b) donot exist

(c) depend upon the area of cross-section of the bar magnet
(d) are from south-pole to north-pole of the magnet
Relative permittivity and permeability of a material & and p ,
respectively. Which of the following values of these
quantities are allowed for a diamagnetic material?

5.

(@) €=05p=15 (b) &=15p=05

(¢) &=05pu=05 d) g=15p=15

If the period of oscillation of freely suspended bar magnet
in earth’s horizontal field H is 4 sec. When another magnet
is brought near it, the period of oscillation is reduced to 2s.
The magnetic field of second bar magnet is

@ 4H () 3H (¢ 2H B H
Three identical bars A, Band C aremade of different magnetic
materials. When kept in a uniform magnetic field, the field

lines around them look as follows:

Make the correspondence of these bars with their material
being diamagnetic (D), ferromagnetic (F) and paramagnetic
(P

(a) A&>DB&»P.CoF
(b)) A©»F.Be» D, CeP
() A©»P.BoF CoD
(d) AoFBeP,CoD
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7. Curie temperature is the temperature above which
(a) afer gnetic material b ) ic
(b) aparamagnetic material becomes diamagnetic
(¢) aferromagnetic material b es di i

(d) aparamagnetic material becomes ferromagnetic

A watch glass containing some powdered substance is placed
between the pole picces of a magnet. Deep concavity is
observed at the centre. The substance in the watch glass is
(a) iron (b) chromium (c)carbon (d) wood

A coil in the shape of an equilateral triangle of side / is
suspended between the pole pieces of a permanent magnet
such that B is in the plane of the coil. If due to a current i in
thetriangeatorquet acts onit, the side / of the triangle is

1
2(1 )2 T )2
2(x) b) 2
@ Js'(B.i) ® (./im]

2(x ) 1 1
(©) ﬁ[ Bi (d) & Bi
A compass needle whose magnetic moment is 60 Am?, is
directed towards geographical north at any place
experiencing moment of foree of 1.2 x 107> Nm. At that place
the horizontal component of earth ficld is 40 micro W/m?.
What is the value of dip angle at that place?
(a) 30° (b) &F (c) 45° () 15°
The materials suitable for making electromagnets should
have
(a) high retentivity and low coercivity
(b) low retentivity and low coercivity
(c) high retentivity and high coercivity
(d) low retentivity and high coercivity
The length of a magnet is large compared to its width and
breadth. The time period of its oscillation in a vibration
magnetometer is 2s. The magnet is cut along its length into
three equal parts and these parts are then placed on each
other with their like poles together. The time period of this
combination will be

2 2
@ 243s () 35 () 2s (d) j/—gs

Hysteresis loops for two magnetic materials A and B are
given below :

B
D

18.

20.

These materials are used to make magnets for elecric
generators, transformer core and electromagnet core. Then
it is proper touse :

(a) A for transformers and B for electric generators.

(b) B for electromagnets and transformers.

(c) A forelectric generators and trasformers.

(d) A forelectromagnets and B for electric generators.
Which of the following is responsible for the earth's magnetic
field?

(a) Convective currents in earth’s core.

(b) Diversive current in earth’s core.

(c) Rotational motion of earth.

(d) Translational motion of earth.

In a vibration megnetometer, the time period of a bar magnet
oscillating in horizontal component of earth's magnetic field
is 2 sec. When a magnet is broughtnearand parallel to it, the
time period reduces to 1 sec. The ratio H/F of the horizontal
component Hand the field F due to magnet will be

(a) 3 (b) 13 © 3 @) 143
Let V and H be the vertical and horizontal components of
carth's magnetic field at any point on earth. Near the north
pole
(@) V>>H (b) V<<H (¢) V=H (d V=H=0
A thin circular wire carrying a current / has a magnetic
moment M. The shape of the wire is changed to a square
and it carries the same current. It will have a magnetic
moment
4
@M W M @ u
b1 n
A bar magnet of magnetic moment M is placed at right angles
to a magnetic induction B. If a force F is experienced by
cach pole of the magnet, the length of the magnet will be
(@) FIMB (b)) MBIF (c) BFM (d) MFIB
Ifthe susceptibility of dia, para and ferro magnetic materials
are 14 7, xgrespectively, then
(a) xdé’xxﬁxf () %< %< %p
(© Ae<xg< ) 2<%, <%a
The basic magnetization curve for a ferromagnetic material
is shown in figure. Then, the value of relative permeability
is highest for the point

n
-M
(d) 2
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A magnetic needle suspended by a silk thread is vibrating
in the earth’s magnetic field. if the temperature of the needle
is increased by 700°C, then

(a) time period decreases

(b) timeperiod increases

(¢) time period remains unchanged

(d) the needle stops vibrating

Torques 1) and T, are required for a magnetic needle to
remain perpendicular to the magnetic fields at two different
places. The magnetic fields at those places are B, and B,

: . By .
respectively: then ratio — is
B,
T T
(@) —= b -
T T2
et =
o T2 @ -T2
-1, T+,

A bar magnet has a length 8 cm. The magnetic field at a
pointata distance 3 cm from the centre in the broad side-on
position is found to be 4x10°0 7. The pole strength of the
magnet is,

(a) 6x1075Am (b) 5x10°5Am

(€) 2x%10*Am (d) 3x10%Am

A vibration magnetometer consists of two identical bar magnets
placed one over the other such that they are perpendicular
and bisect each other. The time period of oscillation in a
horizontal magnetic field is 25 scconds. One of the magnets
isremoved and if the other magnet oscillates in the same field,
then the time period in suconds is
@ 2" b 27 (o 2 @ 224

A magnetic needle is kept in a non-uniform magnetic field. It
experiences

(a) neither a force nor a torque

(b) a torque but not a force

(c) a force but not a torque

(d) a force and a torque

The angle of dip at a place is 37° and the »cmcal component
of the carth’s magnetic field is 6  10T. The earth’s
magnetic field at this place is (tan 37°=3/4)

@@ 7x10°T (b) 6x10°T

© 5x10°T (d) 10°T

Needles N, N, and N, are made of a ferromagnetic, a
par icand adi ic sub ce respectively. A

magnet when brought close to them will

(a) attract N, and N, strongly but repel Ny

(b) attract N strongly, N, weakly and repcl N, weakly
(c) attract N strongly, but repel N,and N, wmkly

(d) attract all!hrcc ofthem

The figure shows the various positions (labelled by
subscripts) of small magnetised needles P and Q. The arrows
show the direction of their magnetic moment. Which

29.

30.

31

32.

33.

configuration corresponds to the lowest potential energy
among all the configurations shown ? Q

(a) PQ,

(b) PQy

(¢) PQ szt
0
(d) PQ, Q,
A dip needle lies initially in the magnetic meridian when it
showsanangleof dip 6 ata place. The dip circle is rotated
through an angle x in the horizontal plane and then it shows
anangleof dip 6.
tan '

Then tang i

1
@ €os X ® sin X © tan x
Two tangent galvanometers having coils of the same radius
are connected in series. A current flowing in them produces
deflections of 60°and 45° respectively. Theratio of the number

of turns in the coils is G
3+1 3+1 3
i © 7, @ £

4/, b
@ 43 ® - V3-1
Following figures show the arrangement of bar magnets in
different configurations. Each magnet has magnet ic dipole
moment . Which configuration has highest net magnetic

dipole moment?

‘ 60°
]

A compass needle which is allowed to move in a horizontal
plane istaken to a geomagnetic pole. It :

(a) will become rigid showing no movement

(b) will stay in any position

(¢) will stay in north-south direction only

(d) will stay in east-west direction only

Ifa magnetic dipole of moment M situated in the direction of
a magnetic field B is rotated by 180°, then the amount of
work done is

(d) cosx

(a)

(a) MB (b) 2MB () ) 0

M
&
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Abar magnetis oscillating in the earth’s magnetic field with
a period T. What happensto its period of motion, if its mass
is quadrupled

(a) motion remai

ple harmonic with new period =T/2
(b) motion remains simple harmonic with new period=2T
(c) motion remains simple harmonic with new period =4T
(d) motion remains simple harmonic and the period stays
nearly constant
The magnetic field of carth at the equator is approximately 4
% 1075 T. The radius of earth is 6.4 x 10 m. Then the dipole
moment of the earth will be nearly of the order of:
@ 108A O 10°Am> (o) 100An? (@) 100AM?
The relative permeability of a medium is 0.075. What isits
magnetic susceptibility?
(a) 0. (b) 0925 (c) 1075 (d) 1075
A dip le is so set that its needle moves freely in the
magnetic meridian. In this position, the angle of dip is 40°.
Now the dip circle is rotated so that the plane in which the
needle moves makes an angle of 30° with the magnetic
meridian. In this position, the needle will dip by an angle
(a) 40° (b) 30° (c) morethan40° (d) lessthan40°
The mid points of two small magnetic dipoles of length din
end-on positions, are \Lpanlud by a distance x, (x > > d).
The force between them is proportional to x " where n is:

(@) 1 (b) 2 () 3 (d) 4

Ata temperatur of 30°C, the susceptibility of a ferromagnetic
material is found to be y. Its susceptibility at 333°C is

(@ % (b) 0.5% (c) 2y (d) 1Ll1y
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The susceptibility of anncaled iron at saturation is 5500.
Find the permeability of annealed iron at saturation.

(@ 6.9%10% (b) 5.1x1072 (¢) 5x10° (d) 32x 107
A short magnet oscillates in an oscillation magnetometer
with a time period of 0.10s where the earth’s horizontal
magnetic field is 24 p7. A downward current of 18 A is
established ina vertical wire placed 20 ¢cm east of the magnet.
Find the new time period.

(a) 0.076s (b) 0.5s (c) 0.1s (d) 02s

A permanent magnet in the shape of a thin cylinder of

length 10 em has magnetisation (M) = 10°A mL Its

magnetization current /,  is
(@ 1A () 10°A () 107A (d) 108A

The earth’s magnetic field lines resemble that ofa dipole at
the centre of the earth. If the magnetic moment of this dipole
isclose to 8 x 102 Am?, the valueof carth’s magnetic field
near the equator is close to(radius of the carth = 6.4 x 10%m)
(a) 0.6 Gauss (b)
(¢) 1.8Gauss (d) 0.32Gauss

The coercivity of a small magnet where the ferromagnet
gets demagnetized is 3 x 10* Am™!. The current required to
be passed in a solenoid of length 10 cm and number of tums
100, so that the magnet gets demagnetized when inside the
solenoid, is:

(a) 30mA (b) 60mA (c) 3A (d) 6A

A thin bar magnet of length 2 £ and breadth 2 b pole strength
m and magnetic moment Mis divided into four equal parts
with length and breadth of each part being half of original
magnet.

Then, the magnetic moment of each part is
(@ M4 (b)M (c) M2

1.2 Gauss

(d)2M
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