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Sources of magnetic fields

Best wishes and good Luck
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Ex1: A semicircular wire of radius 10 cm carries a current of 1 A.

The magnetic field at the center of curvature is:

(@) 9.9x10°T  (b)3.15x10°T (c)9.9x10°T (d)3.14x10° T

Solution
|
0= 180° B=10 ! 0
a 4R
180 :
‘180'“‘7‘ :4TE><10_ ><I-
1A 47 x0.1
R=01m =314x10°% T
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Ex2: Calculate the magnetic field at the point O, if | = 10A and R =10 cm

(a) 1.05x 10° T (b)3.42x10°T (¢)3.14x10°T  (d)6.12x10°T

Solution
3
N @
o
For part (2)
I
o= T B, =2 0
- 3 47'ER
Forparts (1) & (3) =
= 10A B=0 _4n><10_7><10 T
R= 01m 41t x 0.1 3
=1.05x10° T
B = B+B,+B;=1.05 x 10° T
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Ex3: What is the magnitude of the magnetic field at point P due to the current carrying
wire shown in the figure¢

If 1=2A, a=20cm and b=2a

(@) 2.8 uT (b) 2.8 uT
() 0.4 uT (d) 0.8 uT
Solution
= 2A
- 02m Forpart (1) & (3)=
B=0
= 2a
=04m
For part (2)
T
0=—n
R=a=02m
Ho I
Bzz l’l'O [
41t R Bs=
& 7 47R
47x107x 2
Xl X2 m 4nx107 x2 1
47%x0.4 2 = .
g 4nx02 2 ©
T =785 x 10
& =157 x10° T ®

el,d\l\gégl:usla:\.. Bs ¢« B

Bt = By — By = 7.85 x 1077 T= 08x10° T= 08 uT
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Ex5: If I = 2A, L = 0.5 m. Find the magnitude of the magnetic field at P.

(a) 2.8 uT (b) 2.8 uT

() 0.4 uT (d) 0.8 uT Vi@

()

Solution

= 2A
= 05m
= 05m
B. = B, = Ho | L
S PN T
_4nx107"x2 0.5
4nx05  [(0.5)% + (0.5)°
=283 x1077 T ®
Bee =B +B,=566x10" T &
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Ex7: A conductor in the shape of a square of edge length a = 0.4 m carries a current | = 10
A, the magnitude of the magnetic field produced at the center of the square is:

@70uT  ®28BET Q7T @28uT  (©)28T
Solution
(3)
A <
= 10A
= r=02m:
=04m 0.4m 4\,_,5 1
D = 0'2 m ( ) ________ T‘P‘ -------- (2)
v (l)\i
d
10A
= B, = B; = By 04m
- K I L

271 12 + 4r?
A x107" x 10 0.4
2nx02  [(0.4)? + 4(0.2)?

=707 x10°% T ®

B =B, + By, +B; + B, =2828x10° T ®
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Ex13: the magnetic field at the point P is :-

0.4m

(@ 654 x 107’ T (b)264 x 107" T 01 = 0>
0.4m I=2A 0.3m

N

(€)5.14 x 10T (d)374 x 107" T

Solution
. 04 . . 0. .
0, =tan — =45 0, =tan~ — =53.13
0.4
D =04m =2 A

Bret = (cos 6, + cos 6,)

wl
drr
_ 4= x107" x 2
~ 4nx04

(cos45 + cos53.13)

=654 x 1077 T &
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Ex11: Two long parallel wires the distance between them is 1 m, carrying a current in the
same direction 3 A and 5 A. the point at which the magnetic field is zero (or the
magnetic force at it is zero)

(@ 37.5 cmfrom I, (b) 37.5 cm from I,
(¢)7.5 cmfrom Iy (d) 7.5 cmfroml,
Solution
Lagiey Adaiill <= aal g oladl _a o Ll 1= 3A
- a 4
I,= 5A
X 1-X
L, 1 )
X 1-X d=1m
3 .3
1-X
5x = 3 - 3X
8x =3
3
X = — =037 m
8

=375 cm From |; caazY)
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Ex12: The figure shows the cross section of the

two long parallel wires carrying currents i
[,=15A and 1,=32A in opposite direction.
the magnitude of resultant magnetic field R
atPis
45°
I d=5.3cm
@ 1.28 x 1074 T (b)1.88 x 10°* T
(€©)1.05 x 1074 T (d)1.38 x 10° T
Solution
_ R B, B:
sind45= ——
5.3 o
R =3.75cm
R
=0.0375 m R
B, —2%10"’ I_l 45° 45°
R I, d=5.3cm
7 15 _5
=2x10 ——F— =8 x 10 T
0.0375
7 |
B, =2x10' -2
R
L, 32 _4
=2x10 " ——— =171 x 10 T
0.0375

B, L B;

B = yB? +B5 =188 x 107" T

1001004u.com sl o guaally ) al 130 Sanldia iy g agy Ql.«aﬂ.a} T



00966502047005 KA Cius— Zewail —
O sia Gl O Adabial) 3680 *

A
Iy 4 Al
2x107" 1,1, L L
= L2 (N)
d

v

d
—>
kel 3 gl () 985 olaa¥) L (b ol s A 5 gal1 ) 585 olad¥) (aulaia () 5
kb ge 5 o Js 5 4l ik o i bl olad)
. _ F 2x107 1,1

Force per unit length is = 5 L2 (N/m)

*hkkkhkkhkkhkkhkkhkkhkkkhkkhkkhkkhkhhkhkhkkhkkhkkhkkhkhhkkhkhkkhkkhkhhkkkhkkhkkhkkhkkhkhhkkkhkhkkikikikiikikkikk

1001004u.com sl o guaally ) al 130 Sanldia iy g agy ausn} 2



00966502047005 B bwis— Zewail —= —

Ex14: The force of attraction per unit length between two parallel wires carrying the same
current in the same direction is 4 x 10-7 N/m. If the separation between two wires is
10 cm, the magnitude of the current in each wire is:

(a) 0.2 A (b) 0.45 A (c) 0.67 A (d) 0.82 A (e) 0.91 A
Solution
_7 I, & Al
=4 x 107" N/m
I,= 1,=I
F _ 2x107 I, ~4=0dm,
L d
-7
4)(10_7:2)(10 |1|2
0.1
1> =02
lL=1,=1= /0.2 =0.45A
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Ex16: A 500 turns solenoid is 30 cm long, has a radius of 0.5 cm and carries
a current of 2 A. The magnitude of the magnetic field at the center of

the solenoid is:

(@)82x10°T (0)9.9x10°T (c)1.3x10°T (d)42x10°T

Solution
N = 500 L=03m | =2A
| N - .
5 = Mo _ 4nx10" x2x500 C42x10°8 T

L 0.3

Ex17: A 1000 turns toroid has an inner radius of 20 cm and its outer radius is 25 cm carry
a current of 1 A. the magnetic field at a point r =23 cm is

(2)8.2x10°T (0)9.9x10"T (c)1.3x10°T (d)8.7x10"T

Solution

a=0.2m b=0.25m I=1A N = 1000

r=0.23m a<r<b

7 IN
= B=2x10 " —
r

2x107" x1x1000
0.23
=8.7x107*T
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Ex8: A long cylinder wire of diameter 4 mm carries a steady current
30 A uniformly distributed over the cross section. The magnetic

field at a distance of 1 mm from the axis of the wire is:

(@ 6mT (b) 3mT (c)1.5mT (d) 0.38 mT () 1.5mT

Solution

D=4x10"m —25% R=4x10" m

| =30 A =102 m& R <L Jals

B=2 x 10" Lz)r =2 x 107 30_3 ~| 107°
R (2 x107%)

=15x10° T =15 mT
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Ex9: What must be the radius R of a long current carrying wire if the magnetic field at r,
= 2 cm (inside the wire) is equal to three times the magnetic field at r, = 8 cm
(outside the wire)

(@) 5.2cm (b) 3.8cm (c) 2.3cm (d)4.4cm (e) 7.3cm

Solution

=2cm =0.02m
=0.08 m

B1in =3 Baout

_ | A
2><107—2r1:3><2><107—
R p
L n
3

R = \/0.022 0.08

R* =

0.023 m

=2.3cm
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