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Key Equations
[image: \Phi = N \vec{B} \cdot \vec{A} &&\text{ Electromagnetic Flux} ]
[image: emf = -\frac{\Delta \Phi}{\Delta t}&& \text{Faraday's Law of Induction} ]
1. Which of the following is true?
	a) A stationary electrical charge causes a magnetic field
	b) A constant magnetic field induces a current in a coil of wire
	c) A changing magnetic field induces a current in a coil of wire
	d) A changing magnetic field reduces the resistance of a wire
2. If a magnetic field changes rapidly, will this increase or decrease the force on nearby charged particles?  Explain using the equation as your evidence.
A shorter time interval will increase the denomenator and raise the emf, thus increasing the induced voltage and the force on charged particles.
3. Name three ways you could induce a current in a loop of wire.
Change the direction/magnitude of the magnetic field, change the loops area or orientation, move the loop out of the magnetic field
4. A magnet producing a magnetic field of 2 Tesla is underneath a basketball hoop (radius 0.46 meters).  What is the magnetic flux through the hoop?
1.33 Tm2
5.  Consider the scenario from question 4.  If the basketball hoop is on a moving post, and is shifted horizontally out of the magnetic field, what is the emf created over the 12 seconds it takes to exit the magnetic field of the basketball court?
0.11 V


6. If an external B-field is increasing into a coil of a non-current carrying wire, what is the direction of the induced B-field? (Indicate on diagram)I


Induced B-field

[image: \Phi = N \vec{B} \cdot \vec{A} &&\text{ Electromagnetic Flux} ]

7. What is the direction of the induced current due to the moving B-field from question 6? (Indicate on diagram)
Left (to oppose the original increasing B-field)
8. I want to launch a ring from the force of a current-carrying coiled wire.  The wall outlet provides 0.833 amps AC, which means an alternating current that switches directions 60 times per second.  This creates a B-field of 3.2 T, and then of – 3.2 T, every 60th of a second.  How many coils would need to be wrapped around a tube of 2-cm to create a force of 8 N from the wall current?
23.87 loops around
9. A square of copper wire with 10 m sides is entering a magnetic field of 7 Tesla at a speed of 0.5 m/s.  What voltage is induced during this time?
Flux = 700 Tm2
emf = 35 Volts
10. The magnetic field from question 9 is pointing straight down.  What type of current would be running through the loop from question 9 if you look at it from above?
Counterclockwise
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