Magnetism and Matter

1. A bar magnet is demagnetized by inserting it inside a solenoid of length 0.2 m, 100 turns, and carrying a
current of 5.2 A. The coercivity (in A/m) of the bar magnet is:

2. A magnet of total magnetic moment 1072{ A — m? is placed in a time varying magnetic field, Bi(cos wt)
where B = 1 Tesla and w = 0.125rad/s. The work done (in joule) for reversing the direction of the magnetic
moment at t = 1 second, is:

3. At some location on earth the horizontal component of earth's magnetic field is 18 X 107® T. At this location,
magnetic needle of length 0.12 m and pole strength 1.8 Am is suspended from its mid-point using a thread, it
makes 45° angle with horizontal in equilibrium. To keep this needle horizontal, the vertical force (in N) that
should be applied at one of its ends is:

4. A paramagnetic substance in the form of'a cube with sides 1 cm has a magnetic dipole moment of
20 X 107° J /T when a magnetic intensity of 60 X 103 A/m is applied. Its magnetic susceptibility is:

5. A paramagnetic material has 10?8 atoms /m3. Its magnetic susceptibility at temperature 350 K is 2.8 X 10™*.
Its susceptibility at 300 K is:

6. If the dipole moment of magnet is 0.4amp — m? and the force acting on each pole in a uniform magnetic field
of induction 3.2 X 10~>Weber/m? is 5.12 x 10~> N, the distance (in cm) between the poles of the magnet is

7. Two short bar magnets of magnetic moments 1000Am? are placed as shown at the comers of a square of side
10 cm. The net magnetic induction (in Tesla) at P is

8. The magnetic field of earth at the equator is approximately 4 X 10> T. The radius of earth is 6.4 X 10 m.
Then the dipole moment (in A-m ?) of the earth will be nearly of the order of

9. The angle of dip at a place is 37° and the vertical component of the earth's magnetic field is 6 X 10™> T. The
earth's magnetic field (in Tesla) at this place is (tan 37° = 3/4)

10. If relative permeability of iron is 2000. Its absolute permeability in S.I. unit is

11. The susceptibility of annealed iron at saturation is 5500. Find the absolute permeability (in SI unit) of annealed
iron at saturation.

12. A magnetising field of 2 X 103 A m™? produces a magnetic flux density of 87 T in an iron rod. The relative
permeability of the rod will be

13. 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. The ratio of the number of turns in the coils is

14. Two short magnets with their axes horizontal and perpendicular to the magnetic maridian are placed with their
centres 40 cm east and 50 cm west of magnetic needle. If the needle remains undeflected, the ratio of their
magnetic moments M;: M, is

15. A certain amount of current when flowing in a properly set tangent galvanometer, produces a deflection of
45°. If the current be reduced by a factor of v/3, the deflection (in degree) would decrease by
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SOLUTIONS

B . N
1. (2600) Corecivity, H= s and B=1oni| n= n

H N, _ 100 5.2=2600A/
= —]=—X =
or, / 02 . m

2. (0.02) Work done, W=2m-B
=2 %1072 x 1 cos (0.125)

=0.02J
3.  (6.5x1075) using, MB sin0=F 7 Sin0 (1)

l .
MB sin 45° = FESIH45°

F=2MB=2x1.8x18x10%=6.5x10"N
4. (3.3x10% Magnetic susceptibility,

L
““H
. —6
Magneticmoment  20x10
where, 1= =
Volume 1070
=20 N/m?
2 1 .
Now, 1= —= 7=2x107 =3.3x107"
60x10° 3
5. (3.266 x 10™*) According to Curie law for paramagnetic
substance,
1
Lo T
xu Te,
Tg

28x1074 300
X2 350

2.8x350x107%
300

=3.266x 107

X2~
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6. (25
7. (0.1)
8.  (10%) Given,B=4x10>T
Rp=6.4x10°m
Dipole moment of the earth M =?
_ MM
4r 3

=7
Ax10-S = 4nx107" xM

41'c><(6.4><106)3

[ tan37°= 3]
4

M = 10?3 Am?

V_

9. (10%) tan g=—
H

Blw

L v=1H
4

V=6x10°T

H= §><6><10_5T:8><10_5T

" B =V V2 +H? =./(36+64) x107™°
=10 x 1075 =107*T.
10. Bmx107%) p=pop =@nx107)x2000=8rx 1074 S.1.
unit
11. (6.9 x 10~3) We know that p.=1+y
=1+5500=5501
S0 U R = (5501) X (4 x 10°7)
=6.9x1073
12. (10%) Here, H=2x 10> Am™!, B=8n T, p, = 4n x 10’
H pH B

Since p, = — = ——=
" moH  meH

8n
= T s 1ot
4nx107" x2x10
13. (4/3) Inthe first galvanometer
i, =K, tanf, =K, tan60°= K;+/3

In the second galvanometes,
i, =K, tan0, =K, tan45°=K,

In series i; =i, = Kl\/g =K,

_K_1

K, 3
But Kol Ki_m .m V3
n K2 nl n2 1
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@f 64

14. (0.51 11 deflecti ﬁ_i3_(
. (0.51) For null deflection, M, 50 125

dy

15. (15) In tangent galvanometer, I o tan 0

I, _ tanb I,  tan45
L tan®, 7 I,/\3 tan@,
0,=130°

so, deflection will decrease by 45°-30°=15°
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