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Magnetism

:

SHORT-ANSWER QUESTIONS (1 MARK)

CONCEPTUAL QUESTIONS

1.  What are magnetic poles?

Ans. When a megnet is freely suspended in the earth’s field, it orients itself
approximately in the geographic North-Sourth direction. A particular end
always points towards the geographical North. It is called the north (N)

pole. The other, which points towards the geographical South, is called the

south (S) pole.
T'he property of a magnet to attract certain materials is concentrated at the

poles.

2. Define magnetic moment of a dipole and give its S.1. unit.

Fex

Ans. Magnetic moment of a dipole is the torque acting on the dipole when it is
placed at right angels to a magnetic field of unit strength. S.I. unit of

magnetic moment is Am? or JT !,
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3. Is magnetic moment a scalar or a vector quantity?
Ans. Magnetic moment is a vector whose direction is along the axis of the mag-

net directed from its S-pole to the N-pole.

4. A bar magnet of magnetic moment M is placed in a uniform magnetic field
B such that the axis of the magnet makes an angle 6 with the direction of B.

What is the torque experienced by the dipole?

: . . " .
' 5. A bar magnet placed with its axis making an angle 6 with a uniform exter-
nal field B experiences a torque T. What is the magnetic moment of the

magnet?

T

' Ans. Magnetic moment M =

: M sin 6
5:
6

| 0, What 1S meant by pole strength? Express magnetic moment of a magnet in
terms of its pole strength and length. # L

| What is S.1. unit of pole strength? '

A, In the Study of bar magnets it is sometimes usefu] to introduce a quantity

- called magnetic pole strength (g_) which is analogous to charge in elec-
rostatics. The magnetic moment of a bar magnet of length 2! and pole
Strength q_ 1s written as '
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Ans. It will execute approxime

8. Write the expression
magnetic moment M in a uni

Ans. Time Period

en of inertia of the magnel.
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9. How much work must a al ag it

| osition 11
moment M in a magnetic field B from a p
an angle 6, with the field direction to 4 position in which the axis m&kes an

angle 0, wuh the field direction?

Ans. Work | — MB (cos 6, — cos 0,) ‘

magnetic moment M placcd in
le O with the direction of th& -

10. | What is the potential energy of a magnet of
' an external field B, with its axis making an ang

field” _
Ans. Potential Energy |U=— MDB cos 6=-MB
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11. A magnetic dipole of magnetic moment M is placed in a uniform ma@en i
field B with its axis parallel to the magnetic field. What is its potential “&
-3.

energy? What amount of work will be done if this dlpole is rotated thrgm

180° 7 P

Ans. Potential energy =- MB |
Work done -9 MB |

12. Write an expression for the work done in rotating a bar magnet Gf J'i*
moment M through an angle 0 from the equilibrium posxtlon n ar

field B.

Ans. W =MB (1 - cos 0) i 5 t
“ BT ;'; ,1:: -'::,.-'_:

mlddle What is the
ki irs magnetic moment of each plece‘?

14. Does a magnetic monopole exist?
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al some other point. (negative change) A magnetic line of force has no

begining and end. It forms closed loop.

I8.  Give the position of a magnetic dipole, held in a magnetic field, where its

potential energy is minimum.

Ans. The potential energy of a magnetic dipole is minimum when the dipole
moment is directed along the magnetic field.
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19.  Two iron bars A and B are given, one of which is definitely known to be

magnetized, but which one we do not know. How would yoOu ascertain

whether or not both are magnetized? If only one is magnetized, how does
one ascertain which one? Use only the two bars A and B.

Ans. Bring different ends of the bars closer. A repulsive force in some situations
shows that both are magnetized. If the force is always attractive then only
one bar is magnetized. To see which one, pick up one, say A, and lower one
of its ends first on one of the ends of B, and then on the middle of B. If you
find that in the middle of B, A experiences no force, then B is magnetized.

[f you do not find any change from the end to the middle of B, then A is
magnetized.
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20. Write the expression for the magnetic field due to a magnet at a distant
point along the axis (end-on position).

_ Ko 2M
AnS. B = :1;;_;-3—

T'he symbols have their usual meanings.

21.  Write the expression for the magnetic field due to a magnet at a distant

point along the perpendicular bisector (broad-side-on position).

23. What is geographic meridian?

Ans. It is the vertical plane passing through the axis of rotation of the earth.
¢ b * .

24.  What is magnetic meridian?

S.  What is declination?

~ Ans, It is the angle between the geogra

phic meridian and the magnetic meridian
at a place.
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orizontal and vertical

28. Give the relation between the angl.e of dip, and the h
components of the earth’s magnetic field.

=S BV
Ans. fan 5 - BHL :

29. State tangent law. o where there are two fields E‘

Ans. Suppose a magnet is suspended 1n a regl
and B, at right angles. If 8 is the angle ma

equilibrium, then G
[%=B”m9l

This is called the tangent law. . i 0 -
agnetic meridian. Where
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30. A small magnet is pivoted to move freely in the m

on the earth will it be vertical?

Ans. It will be vertical at earth’s magnetic poles.

SRS

31. What is magnetic equator? _
joining the two magnelic poles of the

Ans. A plane perpendicular to the line | i
earth and passing through the centre of the earth 1ntersects the earth’s sur-

face in a circle. This circle is called the magnetic equator.

32. Enumerate the factors on which the time period of vibrations depends in a
[1995]

vibration magnetometer.
Ans. The time period of vibrations in a vibration magnetometer depends on

(/) the moment of inertia of the magnet (/);

(i1) the magnetic moment of the magnet (M),
(1if) the horizontal component of the earth’s magnetic field (B ).

33. How can paramagnetic and diamagnetic materials be distinguished by

studing their behaviour in a magnetic field? [1994]
Ans. When placed in a non-uniform magnetic field, a paramagneitc material
tends to move from weaker to stronger parts of the field whereas a diamag-

netic material tends to move from stronger to weaker parts of the field.
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34. How can paramagnetic and diamagnetic material rods be distinguished in

a magnetic field?
Ans. If a paramagnetic rod is suspended 1n a magnetic field, it aligns itself par-

allel to the field.
If a diamagnetic rod is suspended in a | '
o s
pateinie S i S agnetic field, it aligns itself per-
; .
35. Define magnetic permeability. W

Ans. Permeability of a materja] ; :
rial is the ratio of the : |
: magneti density (BYin

the material to the externa] magnetic intensity ( 5) ¢ flux density (B) n

3




39. What are the S.I. units of M and H?

Ans. Both have the S.I. unit Am!,

due to the orbital motion of
spin of electrons. Each elec-

Ans. Diamagnetism. It is
~

present in all materials.
4. Which of the two effects




