F-10 An electric motor consists of a coil, free to turn on an axis, and located in an magnetic field B created by an arrangement of permanent magnets.  With the current and field directions as shown, which way will the coil rotate?

[image: image1]
A: CW 

B: CCW

C: the coil won't rotate when at this particular orientation

Answer: CCW
F-11  A solenoid has an increasing current causing an increasing B-field in its interior.   An end-on view of the solenoid is shown below.  An electron is directly below the solenoid.  While the current I in the solenoid is increasing, what is the direction of the force on the electron?
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Hint: What is the direction of the E-field at the position of the electron?  Think Lenz's Law.

Answer: the force on the electron will be left (,  the E-field will be right (.
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By Faraday's Law, the changing flux through any loop centered on the coil will cause an emf  
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.  By Lenz's Law, the direction of the E-field will be such as to tend to cause a current which opposes the change in flux.  In this case, the E-field will circulate CCW to tend to create a CCW current, which will create an induced B-field out of the page, to fight the flux change.  Since the electron has a negative charge,  the force 
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is in the direction opposite the E-field.

F-12  A long solenoid of radius R contains a uniform magnetic field B which is increasing at a steady rate [B(t) = A t,  where A is a constant].  For distances r < R from the center of the solenoid, how does the  magnitude of the Electric field depend on r?  Hint: 
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A: E = zero

B:  E ( 1/r

C: E ( r

D: E ( r2

E: E ( r3

Answer: E ( r, inside the solenoid.  ( E ( 1/r outside the solenoid.)

For any loop of radius r centered on the solenoid, we can argue that 
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 , due to symmetry.  For loops within the solenoid,  
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, which leads to E ( r, inside.   

For loops outside the solenoid, 
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= independent of r, which leads to E ( 1/r.
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