
 
 
P23.3 Noting unit conversions from 

r
F = qrv ×

r
B  and U = qV , the induced voltage is 

 

 

    

ε = −N
d

r
B ⋅

r
A( )

dt
= −N

0 − BiA cosθ
∆t

⎛
⎝⎜

⎞
⎠⎟
=
+200 1.60 T( ) 0.200 m 2( )cos 0°

20.0 × 10−3  s
1 N ⋅ s

1 T ⋅C ⋅m
⎛
⎝⎜

⎞
⎠⎟

1 V ⋅C
N ⋅m

⎛
⎝⎜

⎞
⎠⎟
= 3 200 V

I = ε
R
=

3 200 V
20.0 Ω

= 160 A

 
 
 
P23.6   ΦB = µ0nI( )A solenoid  
 

 

  

ε = −N
dΦB

dt
= −N µ0n π rsolenoid

2( )dI
dt

ε = −15.0 4π × 10−7  T ⋅m A( ) 1.00 × 103  m −1( )π 0.020 0 m( )2 600 A s( )cos 120t( )
ε = −14.2cos 120t( ) mV

 

 
 

P23.7 
  
ε =

∆ΦB
∆t

= N dB
dt

⎛
⎝⎜

⎞
⎠⎟

A = N 0.010 0 + 0.080 0t( )A  

 

 At   t = 5.00 s , 
 
ε = 30.0 0.410 T s( ) π 0.040 0 m( )2⎡

⎣
⎤
⎦ = 61.8 mV  

 
* P23.8 (a) Each coil has a pulse of voltage tending to produce

counterclockwise current as the projectile 
approaches, and then a pulse of clockwise voltage 
as the projectile recedes. 

 

(b) 
  
v =

d
t
=

1.50 m
2.40 × 10−3 s

= 625 m s  V1 V2

t0

∆V

 
 

FIG. P23.8 
 
 



P23.13 (a) 
   
r
FB = I

r
l ×

r
B = IlB  

 

 When 
 
I = ε

R
 

 

 and   ε = Blv  
 

 we get 
   
FB =

Blv
R

lB( )= B2l2v
R

=
2.50( )2 1.20( )2 2.00( )

6.00
= 3.00 N . 

 

 The applied force is 3.00 N to the right . 
 

(b) 
    
P = I2R =

B2l2v 2

R
= 6.00 W  or P = Fv = 6.00 W  

r
Fapp

 
 

FIG. P23.13 

 
 
P23.20 (a)     

r
Bext = Bext î  and  Bext  decreases; therefore, the 

induced field is     
r
B0 = B0 î  (to the right) and the 

current in the resistor is directed to the right . 
 
(b) 

    
r
Bext = Bext − î( ) increases; therefore, the induced 

field 
    
r
B0 = B0 + î( ) is to the right, and the current in 

the resistor is directed to the right . 
 
(c) 

    
r
Bext = Bext −k̂( ) into the paper and Bext  decreases; 

therefore, the induced field is 
r
B0 = B0 −k̂( ) into the

paper, and the current in the resistor is directed 
to the right . 

r

r

 
 

FIG. P23.20 
 
(d) By the magnetic force law, 

r
FB = q rv ×

r
B( ). Therefore, a positive charge will 

move to the top of the bar if 
r
B  is into the paper . 

 



P23.20 (a)     
r
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induced field is     
r
B0 = B0 î  (to the right) and the 

current in the resistor is directed to the right . 
 
(b) 

    
r
Bext = Bext − î( ) increases; therefore, the induced 

field 
    
r
B0 = B0 + î( ) is to the right, and the current in 

the resistor is directed to the right . 
 
(c) 

    
r
Bext = Bext −k̂( ) into the paper and Bext  decreases; 

therefore, the induced field is 
r
B0 = B0 −k̂( ) into the

paper, and the current in the resistor is directed 

 
to the right . 

r

r

 
 

FIG. P23.20 
 
(d) By the magnetic force law, 

r
FB = q rv ×

r
B( ). Therefore, a positive charge will 

move to the top of the bar if 
r
B  is into the paper . 

 


