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ev=16x10" )

. . 1 2
Kinetic energy = K = v v J Moy = 1.6 x 1079 x 10°® ]

Ex1: A particle of charge g = 3.2 x 10™ C moving with velocity ¥ = v,j enters a region of

constant uniform magnetic field B = Boi. I1fV,=5x10°m/sand B,=1.6T, the
magnitude of the magnetic force that acts on the charge is

(a) 1.29 x 10N (b)) 1x10"N  (c)2.56 x 10® N (d) 2.56x10"°N

Solution

q= 32x10" C

— > -
F=q(v x B)

= _256 x 1013 k

13

- _
| F [=2.56x10 > N
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Ex2: A proton circulates in the plane perpendicular to the magnetic field of a cyclotron in a
circular orbit of radius 0.5 m. If the magnitude of the magnetic field is 1.5 T, then
the Kinetic energy of the proton is:

(a) 431x10%)  (b)8.6x10™J  (c)0.5x10") (d) 0.4x10'J

Solution
g=1.6x 10"
m=1.67x10 "% kg
R=05m
B=15T
F, =FB
K =7
2
myv
—=qvB
IR
BR
v= 1°2
m
_ 16x10"7x1.5%05
167x10%’
= 71.86 x10° m/s

> K=Lm V2
2

1 =27 6 2
= x1.67x10 x (71.86 x10 )
2

=431 x 10 2 ]
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Ex3: An electron is accelerated from rest by a potential difference of 15 KV. It then enters
a magnetic field of magnitude 25 mT with its velocity perpendicular to the direction

of the magnetic field. The radius of the electron's circular orbitis: (m=19.1x 10"
Kg, q=16x10"C)
(@) 0.85cm (b) 0.42 cm (c) 1.65cm (d)3.3cm

Solution

q:1.6><10*19 c

m=9.1 x 10°' kg
V=15 KV
= 15000 V

B=25 x 10> T

m
- \/le.sx 10™"° x15000

9.1x107"

= 72.63x10%m/s

2

myv
FB:FJ_:> qVB:
I .
R= ——
qB

_9.1x1073%'x72.63x10°
1.6x107""x25%x107*

=0.0165m=1.65cm
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Ex4: An electron moving in a circular path perpendicular to a uniform

magnetic field takes 1 nano-second to complete one revolution. Determine the magnitude
of the magnetic field. (q=1.6 x 10° C, m=9.1 x 10° Kg )

(@) 55 mT (b) 12 mT (c) 36 mT (d) 83 mT
Solution

T=1x 10

B =?

=16 x 10 "7 ¢

m=91x 10! kg

21 x9.1x 107"
1.6x10" x1x107°

= 0036 T
=36mT

1001004u.com sl o goaally ;) 130 BaALdia diSay g ) gy il | 7



00966502047005 B2 ws— Zewail — ——

Ex5: An electron follows a circular path (R = 15 cm) in a uniform magnetic field B = 0.3
mT. What is the period of this motion ? (m=9.1 x 10 Kg, q=1.6x10"C)

(@) 0.07 us (b) 0.28 ps (c) 0.46 pus (d) 0.12 ps

Solution

m = 91x 10 kg
B =03x10"T
T =27

Y
T_

qB

2 x9.1x107

C16x107 x03x1073

=012 x 10°% s

=012 S
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Ex7: A wire of total length 4 L and carries a current | is placed in a uniform magnetic field
B that is directed out of the page as shown in the fig. Determine the net force on the wire.

(@) 21 LB (down)

2L
(b) 21 LB (up) o o o o o
(c) 41 LB (down) |
(d) 4 1LB (up) oLlo © © LO
© © © ©
Solution
1" l
L —
IN F; F —Y |
Fs
O O © O
Fy cancels Fj ¥l A ullaia g okl i Lagl
F,= 1 (2L) Bsin90
=21LB (down)
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Ex8: the resultant magnetic force acts on the wire is

(@ 21B(L + R) (down) © © © | ©
() 51B (L + R) (up) 5 5 ﬁ% 5 5
(c)41B (L + R) (down) | I
(d)21B(L + R)(up) —L > —L
© O) O O)
Solution

F

F, = F;=1LBsin9 =1LB (down)
F, = 21BR (down)
Free = F1 + F2 + Fs
=ILB+2IBR+ILB
= 2ILB+2IBR =2IB(L + R) (down)
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Ex9: the resultant magnetic force acts on the wire is

(@21 BR (down)

(b) 21 BR (up)

(©41B (L + R) (down)
(d)21B(L + R) (up)

Solution

Fi cancels Fz olaa¥) & jliuSlaiey olsluia

Ft = F, = 21IBR (up)
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Ex 10: A square of side a =5 cm and 200 turns carries a current of 10 A. The loop is

placed in an external magnetic field of 2 T. the magnitude of the maximum
torque exerted on the loop is

(@) 20 N.m (b) 10 N.m (c) 22 N.m (d) 12 N.m

Solution

a= 0.05 m

A= & = (0.05)°
=25x107" m’

N= 200 turns,

| =10 A , B =2T

Tox= N1AB
=200x10x25x10 *x 2
=10 N-m
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Ex 11: A 30 turn — circular coil of radius 5 cm in a horizontal plane and it carries a current

of 5 A. The coil is in a uniform magnetic field of magnitude 1.2 T whose
direction is parallel to the coil is:

(@) 0.047 N.m (b) 1.41 N.m (c)0.59 N.m  (d) 28.27 N.m
Solution
R= 0.05 m N 4
A=mn r2 \e: 900
Tr 00 — ="
=7.85x107 m?
N = 30 turns
| =5A
B =12T
t= NITABsin©
=30 x5x 7.85 x10 ™ x (1.2) sin 90
=141 N-m
1001004u.com
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Magnetic potential energy
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U=pu.L .=-uBcosd (J)

Umax =- ,"l B
0, &) 01 e ladl a1
U =-puB(cos 6, —cos 0,) )

p = magnetic dipole moment «ilall
(rolalinal) uladl) UG & 5
n=NAI A.m?

O malinall Jladd) Jals wa g 131

T= uBsind
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Ex 13: A circular loop of radius 2 cm and resistance 2 Q has 10 turns of wire. If the
current in the loop is supplied by a 6-v battery, then the magnetic moment of the
dipole is:

(a) 0.6 Am> (b)377 Am* (c)7.45x 102 A.m* (d)3.77 x 102 A.m?

Solution
R= 20
N = 10 turns
R= 0.02m
A= (0.02)
= 1.26x107° m?
v = 6V
= Y =% -3
R 2

n= NIA
=10%3x1.26 x10
=0.0377 A-m’

=377 x107°A-m’
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