Section 8.3: Magnetic Force on a Current-Carrying Conductor
Tutorial 1 Practice, page 395

1. Given: L=155mm=0.155m; /=32 A; B=18 T, 8=90°

Required: Fo, wire

Analysis: Foy, wire = ILB sin 0

Solution: F . =ILBsinf
< ( ke ) .
=32 — |(0.155 m)| 1.8 —= [sin90°
(32 £ Joass m) 15 2%
F, ..=089 N

Statement: The magnitude of the force on the wire is 0.89 N.

(b) By the right-hand rule, the magnetic force is in the —x direction.
2. Given: Fopwire =075 N; I=15A; 6=90°; B=0.20T
Required: L

Analysis: F

on wire

= ILBsin@

on wire

L=—om
IBsin@

on wire

IBsin0

(0.75 kg%)

(15 g)[o.zo Ejsin%o
g -8

Solution: L =

=025m
L=25cm
Statement: The length of the wire is 25 cm.
3. Given: Fopywire =1.4x 10° N; L=0.045m; 6=18%B=53x10"T
Required: /
Analysis: F

on wire

= ILBsin0
_ E)n wire

I= ;
LBsin@

on wire

LBsin@
IR
14%x107° j
( je

(0.045 m)[5.3><105 fi]sinm

Solution: / =

I=19 A
Statement: The current in the wire is 19 A.

Copyright © 2012 Nelson Education Ltd. Chapter 8: Magnetic Fields

8.3-1



4. Given: I=15A; L=57cm=0.057 m; 8= 90° Fonwire = 5.7 X 10°N

Required: B
Analysis: F, . =ILBsin0
= M
1L sin@
Solution: B = —2vic_
ILsin@

y hct
(5.7><106kg-s—zj

(3.2 j)(0.057 1 )sin 90°

B=6.7%x10"T
Statement: The magnitude of Earth’s magnetic field around the lamp is 6.7 x 10> T.

Section 8.3 Questions, page 396
1. (a) Given: B=1.4T; L=2.3 m; Fonwire = 1.8 N; 8=90°

Required: /
Analysis: F, . =ILBsin0
I = E)ni\jvire
LBsin@
Solution: [ = —wire
LBsin0

[265)
(2.3 m)(m Ckéjsin%o

I1=056 A
Statement: The current in the conductor is 0.56 A.
(b) When the magnetic force is a maximum, the angle is 90° because that is when sin f1is a
maximum.
2.(a) Given: L=120mm=0.120m; 6=56°; B=040T; /=23 A
Required: Fo, wire
Analysis: Foy, wire = ILB sin 0

Solution: F . =ILBsinf
Q(j ( kg ) .
=123 —1(0.120 m)| 040 —= |sin45°
(23 0120 m) 00 2
F . =78x107N

Statement: The magnitude of the force on the wire is 7.8 x 1072 N.
(b) By the right-hand rule, the direction of the magnetic force is upward.
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3.(a) Given: L=2.6m;/=2.5A;B=5.0x10"T; 6=90°
Required: F

on wire

Analysis: Fy, wire = ILB sin 6; by the right-hand rule, the magnetic force is downward.

Solution: F . =ILBsinf
< ( s kg j .
=25 — (2.6 m)| 50x10” —= [sin90°
(25 € 2om) e
F. . =32x10"N

on wire

Statement: The force on the wire is 3.2 x 10* N [down].
(b) Given: L=2.6m;/=25A;B=5.0x10"T; 8=72°
Required: Foy, wire

Analysis: Foy, wire = ILB sin 0

Solution: F . =ILBsinf
[ ( s kg j .
=25 — (2.6 m)| 50x10” —= |sin72°
(25 € )om) e
F . =31x10"N

Statement: The magnitude of the force on the wire is 3.1 x 107 N.
4.Given: L=14m;/=35A;B=15T; 6=90°

Required: Foy, wire

Analysis: Foy, wire = ILB sin 0

Solution: F . =ILBsinf
< kg ) :
={ 35 — |(14m)/ 1.5 —= |sin90°
(35 £ Jaam1s 2&
F,e=74N

Statement: The magnitude of the force on the wire is 7.4 N.
5. (a) The magnetic field is in the same direction as the wire, so the force is 0 N.
(b) Write the length of each segment in terms of L and 6:

L
cosf =
hypotenuse
L
hypotenuse ~ cos6
tan 9 __ “opposite
L = Ltan0

‘opposite
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Write the magnetic force on each segment in terms of L and 6

E)n wire = ILB Sin 9
Elypotenuse = ILhypotenuseB sin@
L
=1 ( ) Bsin6
cos6
Elypotenuse = ILB tane
F;)n wire = ILB Sine
opposite — ILoppositeB sin90°
=1(Ltan6)B
F, = ILBtan6

opposite
The magnitudes of the two forces are equal. By the right-hand rule, the force on the hypotenuse
is into the page and the force on the opposite side is out of the page. That means that the sum of
the forces is O N.

(¢) The magnetic force on a closed loop in a uniform magnetic field is zero.
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