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Topic :-MOVING CHARGES AND MAGNETISM

1 (b)
F =—e(¥ x B)=F = —e[vi x Bj] = evB[ — k]
i.e. Force on electron is acting towards negative z-axis. Hence particle will move in a circle
in xz-plane

T XZ-plane

2 (b)
Consider a hypothetical ring of radius x and thickness kx of a disc as shown in figure.

Charge on the ring, dq = # X (2mxdx)

Current due to rotation of charge on ring is

., dq dq nq2xdx
dl_?_l/n_nq_ r?

Magnetic field at the centre O due to current of ring element is
Wodi Wong2xdx  pong dx
C2x 2x) P
Total magnetic field induction due to current of whole disc is
B= [ dx="000f=t1,
3 (@)
The current enclosed with in the circle

dB
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i i
—  Mr‘=—1r
) 2

Ampere’s law § B.dl = p,i’ gives

2

ir
B .2nir = Ho >
a
Wolr
or B= ma?
4 (@)
F 1.5 )
B=—=—2=20Tor20Wbm_
m 75x10"
5 (o)

See the following figure
. T Magnetic lines of forces
I
&— Plane perpendicular
@ to conductor

6 (d)
Kinetic energy in magnetic field remains constant and itis K = q V=K « q [V = constant]
~KpKgiKg = qpiqaiqq = 1:1:2

7 (9

1 By r, B 1r/2

BO(;ﬁB—Z— T1:B_2=T=>BZZZB
8 (d)
B mUZ mv .

Since particle was initially at rest and gained a velocity v due to a potential difference of V
volt. So,

KE of particle = %mv2 =qV

v= 2V (i)
m

From Egs. (i) and (ii), we get

= |2qV
Bq\ m
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10

11

12

13

(d

The direction of magnetic field is along the direction of motion of the charge particles, so

angle will be 0°.
~ Force F = quB sin 6

= quB sin 0
=0 (~sin® =0)
So, there will be no change in the velocity.

()

Toroid is ring shaped closed solenoid.

(b)
B = % _ (4 x 10—7)2x 800x1.6 _ 8% 10~*T.
(b)

Magnetic field at mid-point M in first case is B = Bpg — Bgs
(- Bpg and Bpg are in opposite directions)

_4uo 210 2H

" 4nd 4nd  4nd

When the current 2 A is switched off, the net magnetic field at M is due to current 1 A

, p,oXZXl
B= 4nd B
(d)

Let the given circular ABC part of wire subtends an angle 0 at its centre. Then, magnetic

field due to this circular part is
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90° C

0 Ko 2mi 0

’: X—=—X — R
B=B. 2n 4m e  2m
, Ho 1
> B = — .-
B 41 re

Given,i =40A, r=3.14cm = 3.14 X 10°m
31
0 =360°—90°=270°= > rad.

1077 x40 3m

=—X
314x 1072 2

!

B'=6x107*T
14 (d)
In the following figure magnetic field at mid point M is given by
P Q

16
Since the force on the rod €D is non-uniform it will experience force and torque. From the

left hand side it can be seen that the force will be upward and torque is clockwise

7
A {4
/

iy 7
____T Pt
c D h
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17 (b)
Circumference = length of the wire

2nr =1L
L
"o
1 .o J—
r=-_ (~L=2m)

Magnetic moment M = nlA

12
=1X1XT[[—]
T

= E Am2
18 ()
According to Maxwell’s right hand screw rule, the direction of magnetic field at a point
above the conductor is towards north and at a point above the conductor is towards north
and at a point below the conductor is towards south.

NA @ Magnetic
' lines of force

N
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;' nl
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): .....
(4)
<—————-----
(©)
ko 2m—m/2)1 _ Mo 3ml
B™ 4n r T 4m 2r
Hol
Br=—
¢ 4nr®

So, net magnetic field at the centre

3ml I 1
=B, + By + B¢ =04+ 2T e b3 )

41t 2r 4mr 4mr
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B B A A C D C D D A
Q 11 12 13 14 15 16 17 18 19 20
A B B D D A C B C C A
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