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E&M Unit 4 - Magnetism: Worksheet 6 
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1.
Ben D. Straw runs at 5.0 m/s through a room carrying an upright aluminum rod 40 cm long.  The room happens to have a magnetic field with a strength of 0.5 T, oriented as shown to the right.  

a. Indicate on the diagram above which end of the rod becomes positive and which end negative.  

b. What is the change in potential between the ends of the rod?

c. What is the strength of the electric field in the rod?


2.  Liz N. Twomey pushes a metal bar to the right at 6.0 m/s.  The bar is sliding along a pair of metal rails that are resting horizontally on the ground.  A magnetic field of 0.20T is oriented out of the page as shown in the diagram to the right.
a.  At what rate is the flux changing in the loop formed by sliding the bar?

b. If the loop has a resistance of 0.50 Ω, what is the current in the loop?  Indicate on the diagram the direction of the current in the loop.
3.  To the right is a 0.40m x 0.50 m rectangular loop in a uniform magnetic field of 0.80 T out of the page as shown on the diagram to the right.  
a. What is the induced emf for the loop?  Indicate on the diagram to the right the direction of the current in the loop.


b. The field is then decreased to zero at a constant rate in 2.0 seconds.  Indicate on the diagram to the right the direction of the current in the loop. 

c. If the loop has a resistance of 0.10Ω, what is the value for the current in the loop?
4.  To the right is a coil of wire between the ends of a horseshoe magnet with a constant field of 0.6T.  The coil is forced to rotate 4 times per second to generate an emf.  The coil has dimensions 8 cm wide and 10 cm long.
a.  If you view the coil from below, it is rotating clockwise. (left side toward you, right side away from you from a top perspective)   Is positive charge forced from A to B or B to A or not at all as the loop arrives at this location?  Place a + on the high potential end and a – on the low potential.

b. How much flux is there through the loop here?  How much 90 degrees later?

c. As the coil rotates through 90 degrees, what is the average emf induced in the coil?
d. On the graph below, plot the points for the flux through the coil of wire every 90° using the position in the diagram as 0 degrees.  (Remember that A is rotating.)  +( is the maximum and -( is the minimum, you need not plot actual numbers.  Try to connect between the points.


e. On the graph below, plot the points for the emf in the loop every 90°.  +
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 is the maximum and -
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 is the minimum, you need not plot actual numbers.  Try to connect between the points.

f. What are two methods by which you make the generator provide higher emf?
5.  To the right is a metal ring of radius 0.30 m with a clockwise current of 600 mA.  The ring has a resistance of 0.20Ω.

a. Is the magnetic field strength increasing or decreasing?  Explain your reasoning.

b.  At what rate is the field changing? (In T/s)
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