
Name________________________________________ 

Physics 111 Quiz #4, February 10, 2017 

Please show all work, thoughts and/or reasoning in order to receive partial credit.  The quiz is 
worth 10 points total. 

I affirm that I have carried out my academic endeavors with full academic honesty. 

____________________________ 

1. Suppose that there is a region of space below in which a magnetic field exists.  The magnetic field is 
pointing into the page as shown below and varies in time according to B(t) = 1.7 + 0.4t  over the 
interval 0 ≤ t ≤10 .  The magnetic field is measured in teslas and time in seconds.  A circular loop of 
wire with a diameterD = 30cm  lies in the plane of the page with its normal parallel to the magnetic 
field.  If the loop has a resistance R = 2.3Ω , what is the magnitude and direction of the current 
flowing in the loop of wire over the time interval0 ≤ t ≤10 ? 
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and the direction CCW to oppose the change in magnetic flux. 

 

 

2. Consider the following circuit in which a light bulb is connected to low-resistance rails on which a 
moveable metal bar with resistance R is placed.  The bar with length l initially at rest on the right 
side of the rails is given a small kick and travels along the rails toward the left at a velocity v .   A 
constant magnetic field of strength B points perpendicular to the plane of the loop everywhere.  As 
the bar moves to the left energy is dissipated across the light bulb.  What is the expression 
for the energy that’s dissipated per unit time in terms of B , l , v , 
and R ? 
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3. A copper ring is dropped vertically through a horizontally oriented magnetic field as shown below.  
The direction of the force on the ring due to electromagnetic induction only at point A (as the ring 
enters the region of magnetic field) and at point B (as the ring exits the region of magnetic field) is  
a.  zero because the ring experiences no force due to electromagnetic induction. 
b. directed up at point A and up at point B. 
c.  directed up at point A and down at point B. 
d.  directed down at point A and up at point B.  
e.  directed down at point A and down at point B.  
 
 
 
 
 
 
 
 

4. Consider the situation below in which a bar of length l = 0.05m and resistance R = 2.3Ω initially at 
rest is given a small kick to the right.  As the bar moves to the right a current is induced to flow in the 
loop of wire due to the changing magnetic flux across the loop.  Suppose that the initial velocity of 
the bar is v = 3.2 m

s , the magnetic field is everywhere constant with strength B = 2.7T , what is the 
initial electric field induced across the movable bar?  Assume that the magnetic field points 
perpendicular to the plane of the loop and points out of the page at you.  Hint:  Electric field is a 
vector, so be sure to calculate a magnitude and a direction for the electric field. 
 
 
 
 

ε = Blv = 2.7T × 0.05m × 3.2 m
s = 0.432V

E = − ΔV
Δx

= ε
l
= 0.432V
0.05m

= 8.64 V
m

 

 To determine the direction of the electric field we need to know the direction of the current flow.  
Since the flux in increasing out of the page through the loop of wire as the bar moves, the current 
will flow CW to oppose the change in magnetic flux.  Thus the current will flow down the bar from 
the top rail to the bottom rail and thus the electric field will point down the bar from the upper to the 
lower rail. 
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