
Name________________________________________ 

Physics 111 Quiz #4, October 13, 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 you have a circuit in which a 0.01F capacitor is connected to a 10Ω resistor.  The 
capacitor is allowed to fully charge using a 12V battery at which point the battery is removed from 
the system.  The capacitor is connected to the resistor and subsequently allowed to discharge through 

the resistor as shown below.  If the current in the circuit follows I = Imaxe
− t
RC what is the current 

induced (magnitude and direction) in the 1000  turn, square loop of wire after one time constant? 
Assume that the magnetic field is constant over the square loop of wire (of area1×10−4m2 ) and that 
the center of the square loop of wire has a resistance of 12.5Ω and is located 12 cm  to the right of the 
circuit.  
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 The change in time is one time constant Δt = RC = 10Ω× 0.01F = 0.1s . 

The change in magnetic field across the wire loop is given from the change in the current.  The final 
magnetic field will be zero at zero current (when the capacitor is fully discharged.) Thus the change 
in magnetic field is 
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The current induced in the wire loop is clockwise by the RHR with magnitude 
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= 2.4 ×10−6A = 2.4µA  

2. Suppose instead of the experiment above you do the following experiment.  As the capacitor is 
discharging through the resistor you give the square loop a small kick to the left (towards the circuit) 
at a speed v .  In this situation the current induced in the square loop of wire would  

a. increase since the magnetic flux through the square loop is increasing with time. 
b. increase since the magnetic flux through the square loop is decreasing with time. 
c. decease since the magnetic flux through the square loop is increasing with time. 
d. decease since the magnetic flux through the square loop is decreasing with time. 
e. be unable to be determined since we don’t know how the flux is changing with time. 



3. Two long parallel wires each with length L = 30cm and current I flowing in them are shown below.  
The bottom wire is fixed in space and cannot move and has the current flowing left-to-right.  The 
upper bar can either move up or down the plane of the page, but does not because a 2.0g mass had 
been added to the pan on the upper wire.  If the separation between the wires is r = 1.0cm , what is 
the magnitude and direction of the current flow in the upper wire?  Ignore the mass of the wires. 

 

 

 

 

 

 

  

The current flowing in the bottom bar produces a magnetic field at the upper wire that points out 
of the page.  The force on this upper wire due to the magnetic field the wire is interacting with 
has to point up the page to balance the downward force of the weight of the added mass.  Thus by 
the RHR the current has to flow from right-to-left.  To determine the magnitude of the current we 
examine the forces that act on the upper wire.  We have: 

Fnet = 0 = FB − FW → FB = FW → ILB = IL µ0I
2πr
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