
Physics 114 – Spring 2015 – Workshop module 9 
 

 
1. In most parts of the northern hemisphere the earth’s magnetic field has a vertical component directed 

into the earth. An airplane flying east generates an emf between its wingtips. Which wingtip acquires 

an excess of electrons, and which a deficiency? Explain. 

 

2. Quickly review the concepts of electromagnetic induction and Lenz’s Law. Break up into 3 groups if 

possible. Create two problems for the rest of the class to figure out … be tricky! Each group should 

go to the board and present their problems for the class to discuss. 

 

Group 1 should consider two circular loops lying next to each other in a plane. Current of either 

charge flows with a time-dependence in either direction in one of the loops. What is the direction 

of the induced current in the other loop? 

 

Group 2 should do the same … except the two loops in this case are not in the same plane, rather 

they are coaxial with one lying near the other … like two rings on one finger. 

 

Group 3 should consider a long, straight current carrying wire with a time–dependent current of 

either charge going in either direction. Near (but not encircling) this wire they should place a 

circular conducting loop … in ANY orientation. What is the direction of the induced current in 

the loop? 

 

3. In the figure below, a rod with length L=0.0650 m moves in a magnetic field with a magnitude 

B=1.20 T. The emf induced in the moving rod is 0.320 V. a) What is the speed of the rod? b) If the 

total circuit resistance is 0.800 Ohms, what is the induced current? c) What force (magnitude and 

direction) does the field exert on the rod as a result of this current? 

 

 

 
 

 

 

 

4. Two closely wound circular coils have the same number of turns, but one has twice the radius of the 

other. How are the self-inductances of the two coils related?  For simplicity, assume the B field inside 

each loop is the same as that for an infinite solenoid. 

 

5. Heart pacemakers usually consist of an RC circuit.  The capacitor charges up to a certain voltage and 

then discharges.  Discuss how such a thing might help the heart.  How would you adjust the heartbeat 

timing?  Why do you think it is a bad idea for someone with a pacemaker to walk in a room 

containing a piece of equipment with a large magnetic field?  

 



 

 

6. Two coils are wound on the same form so that the magnetic field from one coil produces flux through 

the turns of the second coil. When the current in the first coil is decreasing at a rate of -0.0850 A/s, 

the induced emf in the second coil has magnitude 7.3x10
-3

 V. a) What is the mutual inductance of the 

pair of coils? B) If the second coil has five turns, what is the flux through each turn when the current 

in the first coil equals 1.60 A? c) If the current in the second coil increases at a rate of 0.0500 A/s, 

what is the induced emf in the first coil? 

 


