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Practice Questions:

Chapter 29 - Magnetic Fields Due to Currents

Questions: *1, *7, *23, *56, *57, *68 
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*1
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I=100 A

h=6.1 m

(a) The magnitude of the magnetic field due to the
current in the wire, at a point a distance r from the
wire, is given by

  
B =

µ0i
2πr

.

With r = 6.10 m, we have

  
B =

4π ×10−7 T ⋅m A( )100A( )
2π 6.10m( ) = 3.3×10−6 T = 3.3µT.

(b) This is about one-sixth the magnitude of the
Earth’s field. It will affect the compass reading.
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(a) Recalling the straight sections discussion in Sample Problem — “Magnetic field at the center of a circular arc of
current,” we see that the current in the straight segments collinear with P do not contribute to the field at that point.
Using Eq. 29-9 (with φ = θ) and the right-hand rule, we find that the current in the semicircular arc of radius b
contributes (out of the page) to the field at P.
Also, the current in the large radius arc contributes (into the page) to the field there. Thus, the net field at P is

*7

4

µ θ0 4i bp
µ θ0 4i ap

  

B =
µ0iθ

4
1
b
−

1
a






=

(4π ×10−7 T ⋅m A)(0.411A)(74° ⋅π /180°)
4π

1
0.107m

−
1

0.135m






=1.02×10−7 T.

(b) The direction is out of the page.
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*23
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We assume the current flows in the +x direction and the particle is at some distance d
in the +y direction (away from the wire). Then, the magnetic field at the location of a 
proton with charge q is 0

ˆ( / 2 ) k.B i dµ π=


Thus,

( )0 k̂ .
2

iqF qv B v
d

µ
π

= × = ×
 

 

In this situation, ( )ĵv v= −
 (where v is the speed and is a positive value), and  q > 0. Thus,

( )( )
19

0 0 (4 T m A)(0.350A)(1.60 10 C)(200m/s)ˆ ˆ ˆ ˆj k i i
2 2 2 (0.0289 m)

ˆ( 7.75 N)i.

iqv iqvF
d d

µ µ
π

−7 −

−23

π×10 ⋅ ×
= − × = − = −

π π

= − ×10


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We use Eq. 29-26 and note that the contributions to 


BPfrom the two coils are the same. Thus,

( )
( ) ( )

( )

72
60 0

3 222

8 4 10 T m/A (200) 0.0122A2 8 8.78 10 T.
5 5 5 5 0.25m2 2

P
iR N NiB

RR R

µ µ
−

−
π× ⋅

= = = = ×
 + 



BP is in the positive x direction.
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(a) The magnitude of the magnetic dipole moment is given by µ = NiA, where N is the number of turns, i is the
current, and A is the area. We use A = πR2, where R is the radius. Thus,

  
µ = NiπR2 = 300( ) 4.0A( )π 0.025m( )2 = 2.4A ⋅m2 .

(b) The magnetic field on the axis of a magnetic dipole, a distance z away, is given by Eq. 29-27:

B
z

=
µ µ0

32π
.

We solve for z:

( )( )
( )

137 213
0

6

4 10 T m A 2.36A m
46cm .

2 2 5.0 10 T
z

B
πµ µ

π π

−

−

 × ⋅ ⋅   = = =   ×   
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We take the current (i = 50 A) to flow in the +x direction, and the electron to be at a point P, which is r = 0.050 m above the wire (where
“up” is the +y direction). Thus, the field produced by the current points in the +z direction at P. Then, combining Eq. 29-4 with Eq. 28-2,
we obtain ( )( )0

ˆ2 k .eF e i r vµ π= − ×




(a) The electron is moving down: v v= − j (where v = 1.0 x107 m/s is the speed) so

( ) 160 ˆ ˆi (3.2 10 N) i
2e
e ivF

r
µ −−

= − = ×
π



(b) In this case, the electron is in the same direction as the current: 
v v= i so

( ) 160 ˆ ˆj (3.2 10 N) j
2e
e ivF

r
µ
π

−−
= − = ×

 16| | 3.2 10 NeF −= ×


or

v v= ± k


Fe ∝ × =  .k k 0(c) Now, so 

I=50 A

d=5 cm
av

bv

x

y
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