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1 (©

The given situation can be redrawn as follows:

P

As we know the general formula for finding the magnetic field due to a finite length wire
Bo 1 :

B = E.;(smq’) + sin¢y)

Here ¢p; = 0°, ¢ = 45°

Mo i Ho @ V2 poi
= —,- i ° i 4 °) = — L — =
yp= r(smO + sin45°) pp ﬁl: 8l
2 (d)
Tmax = MB 0T Tpa = nimr?B. Let number of turns in length [ be n, so [ = n(2nr) or a = #
s _ninBl* _ I%iB R S
Tmax - 47‘[27’12 - 47_[ nmin Tmax nmin nmm -
3 (9
In magnetic field, the radius of circular path
mv v .
=54 = B@m & T X 1/(q/m)
4 (9

Magnetic field due to solenoid is directed along its axis. The charged particle projected
along the axis of solenoid does experience any magnetic force. So, velocity of charged
particle remains unchanged.

5 (b)
W = MB(cosf, — cosb;)
= (NiA)B(cos0° — cos180°) = 2NAIB

7 ()
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As revolving charge is equivalent to a current, so

I = =
= =qgX—
1f=q 2T

But w = %

Where R is radius of circle and v is uniform speed of charged particle.
Therefore, I = ;[—1;

Now, magnetic moment associated with charged particle is given by

w=IA=1XxmR?

or u=;[—1; XT[R2=%q17R
8 (b)

Magnetic field B = 2[:—1‘1]

Cc

9 (d)
The coil carrying current i, in clockwise coil have South polarity on that face of coil and
other coil having current i, in counter clockwise will have North polarity on that face of
coil. As south and north poles will attract each other, hence a steady attractive force acts
between coils.

10 (a)
The magnetic field at a point on the axis of a circular loop at a distance x from the centre is
MoiR? @
-_—-——— el
2(R? + x2)*?

Given,B=54uT,x=4cm, R=3cm

Putting the given values in Eq. (i), we get

Mol X (3)?
2(3% + 42)°/?
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ol ot
©2(25)32 2% (5)3

. 54 x2x125
Hol = 9
Roi = 1500 u T — cm ..(i)

Now, putting x = 0 in Eq. (i), magnetic field at the centre of loop is

_ HoiR® ol 1500
~ 2R® 2R 2x3

=250 uT [From Eq. (ii)]

(<)

1 tesla = 10* gauss

(@)

Force on side BC and AD are equal but opposite so their net will be zero

B 10cm c

2A A N v 15cm

2cm

But Fp = 10_7 X

2xX2

X1
w102 X 15X 1072 =3 x 107°N

— -7 M 5 -2 _ 5 —6
and Fep =107 X 55775 X 15X 1072 = 0.5 X 107°N

>F et =Fap—Fcp=25X% 10_6N
=25 % 107’N, towards the wire

(b)
According to Fleming’s left hand rule, if the two parallel conductors carry currents in
opposite direction, they repel each other.

(@)

Mo 2i B1 r; 1078 12
= TR _
=B, =3.33 x 10 tesla

(o)

B, 4



The magnetic field outside the cylinder at point P is

Wo 21
B=——
it r
And inside the cylinder at point P
Holr
 2mR?

Atthe axisr =0
So, the magnetic field at the axis of the conductor is zero.

16 (b)
As, F = :—;’T Zirliz ie, F o< iqi,. Therefore force will becomes four time ie, 4F.
18 (a)
F=q(% x B) = —2 x 10~°[{(2i + 3]) x 10°} x 2J]
F=—8k
19 (b)
Since, voltage remains same in parallel, so,
1
m p—
"R
iTn Ry
ip Ry
i1 pla/A; ( . p_l)
iz pli/A1 A
. 2
ih L (m 5
=>G—E X(T_Z) (A—T[T')
11 3 (2)2
S>S—=-X|=
i 4 3
i 1
Hence, 7 =3
20 (b)
M =\M?+ M? = ﬁM. As magnetic moments are in a closed loop in Fig. (b)
~M=0
InFig.(c) M=M—-M=0
In Fig. (d)

M' = JM? + M? + 2MM cos60° = /3M
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C D C C B A A B D A
Q 11 12 13 14 15 16 17 18 19 20
A C A B A C B D A B B
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