
Overview for test
1.) Know the definition of magnetic flux, including definition of direction of area vector 
and being able to do calculation when B-fld vector and area vector don’t line up (i.e., when 
angle between the two isn’t zero or 180 degrees).

2.) Be able to look at a coil and tell if there is a magnetic flux through it.

3.) Be able to look at a coil and tell if it is experiencing an induced EMF and, if so, be able 
to calculate the EMF’s magnitude.  (EMF = -N(delta flux)/(delta time) )

4.) Be able to use Lenz’s Law.

5.) Be able to use Ohm’s Law to calculate the current in a coil experiencing an induced 
EMF.  (EMF = iR)
6.) In a motional EMF problem, be able to determine the direction of the force on a coil 
experiencing an induced EMF while in an external B-fld. (always fighting change)
7.) Understand Eddy Currents.

8.) Look at Multiple Choice problems for the Faraday’s Law section.

9.) Know the algebraic symbols and units for magnetic flux, induced EMF and inductance.

10.) Know the circuit symbols for transformers and inductors.



13.) Know the various names for a coil in a circuit.

14.) Know how an inductor acts in a DC circuit.  That is, when a switch is closed, what 
does the current do?  What does the current do after the switch has been closed for a long 
period of time?

15.) Be able to calculate the time constant for an RL circuit

16.) Understand what the time constant of an RL circuit tells you.

11.) Know the difference between a step-up and step-down transformer 

12.) Be able to “do” a transformer problem (using the winds-ratio relationship Nprim/Nsec).



Overview for test

Actually, I did, but still know it!

Both for voltage and for current



Modified Fletch’s 17.9

c.) What’s the voltage of the power source?



Modified Fletch’s 17.9 - solution
a.) Before t = 0, the circuit has steady-state current flowing at 2.5 A, so the voltage 
drop across the inductor can be found by Ohm’s Law:

V = IR = (2.5 A)(6 ohms) =  15 V

b.) For opening a switch, after one time constant, the circuit will lose about 63% of 
its max current, or reach about 37% of its max current. That’s close enough to 1/3 
for us to use, so the time constant is about 0.05 seconds. Knowing that, and L:

𝝉 = 𝑳
(𝑹$𝒓𝑳)

→ 𝑹 = 𝑳
𝝉
− 𝒓𝑳 =

𝟏.𝟓 𝑯
𝟎.𝟎𝟓 𝒔

− 𝟔𝛀 = 𝟐𝟒 𝛀

c.) To get the voltage of the battery, add up the voltage drops across each element 
during steady-state current:

V = IR = (2.5 A)(6 ohms + 24 ohms) = 75 V



Another quick review
Consider the loop (radius r) shown below, in the external magnetic field B as 
shown. The loop has two leads (A and B) as shown. The coil begins to rotate 
into the page -- as it passes through all four quadrants of a rotation (that is, from 
0-90, 90-180 etc), which way will a current be in induced, and which lead (A or 
B) will be the “positive” one for each quadrant?

Lead A

B

What is this producing? 

AC current!



Demos!
• Wheel + magnet (eddy brake)
• More eddy brakes
• Transformer (hopefully)
• Pretty blinky lights
• Motional EMF problem…in ACTION!
• Maybe some others…?



Fletch’s 17.4


