
Faraday’s Law 

 

Theory: 

Faraday’s Law of Magnetic Induction 

Just as a current in a wire creates a magnetic field, a CHANGING magnetic field 
can induce a current in a coil. The average induced emf in a circuit with N tightly 
wound loops where the magnetic flux (φB=B·A=BAcosθ) through each loop 
changes by an amount ∆φB during the interval ∆t is 

𝜀𝜀 = −𝑁𝑁 ∆𝜑𝜑𝐵𝐵
∆𝑡𝑡

      (1) 

The negative sign determines the direction that the current will flow in the loops. 
From Lenz’s Law, the induced current is in the direction that creates a magnetic 
field that opposes the change in the original flux through the circuit. 

Procedure: 

1. Connect one end of the red and black banana patch cords to one coil.  
2. Connect the other end of the red and black banana patch cords to the 

multimeter. The black cord goes to the COM port, and the red cord goes to 
the µA port. Turn the multimeter to the DC µA setting (straight line over 
µA). 

  



3. Move one end of the magnet into the coil and watch the current on the 
multimeter. (The coil has a resistance of 62.5 Ω. If we obey Ohm’s Law, 
then the induced voltage would be proportional to the induced current.) 

4. What is happening? How does the induced current change with the speed 
that your magnet moves? 

5. How does the induced current change if you turn you magnet around and 
move it into the coil? 

6. Go to https://phet.colorado.edu/sims/html/faradays-law/latest/faradays-
law_en.html. Click on the boxes for Voltmeter and Field Lines. 

7. Move the magnet towards the coil. Look at the voltmeter reading. Does it 
follow what you saw when you did the same thing above? Follow the 
polarity of your magnet and the direction of the wires in the coil. Pay 
particular attention to how the flux (density of field lines) in the coil 
increases as you move the magnet towards the coil in the simulation. 

8. How does the voltage change with the speed that your magnet moves? 
Does this match what you did with your own setup recalling that the 
induced voltage is proportional to the induced current? 

9. Add another coil to your setup. Attach a Pasco power supply to the coil 
using a red and black banana patch cord. Set the other coil next to the first 
coil and connect it to the voltmeter.  
 

 

https://phet.colorado.edu/sims/html/faradays-law/latest/faradays-law_en.html
https://phet.colorado.edu/sims/html/faradays-law/latest/faradays-law_en.html


10. Set the power supply voltage to 1 V. Observe and record the induced 
current in the second coil. Iind=_________ 

11. Set the power supply voltage to 12 V. Observe and record the induced 
current in the second coil. Iind=_________ 

12. As you turned on the power supply, you may have noticed that the 
multimeter recorded some current, but then the current was zero when the 
power supply was a steady 1 V or 12 V. From Faraday’s Law a changing 
magnetic field is needed to induce a current/voltage in the second coil. To 
produce a changing current (and thus a changing magnetic field), the power 
supply can be programmed to ramp the voltage from 0 to 18 V. Turn the 
knob on the power supply to the ramp setting (∕|∕|). While the voltage light 
blinks slowly, set the voltage to 18 V. Now press and keep holding the 
display button. The voltage light blinks faster. Set it to 0 V. The power 
supply is now programmed to ramp from 0 V to 18 V. 

13. Push the display button once. The Time light is constantly on. Set it to 10.0 
seconds. Press and hold the Display button. While the Time light blinks fast, 
set the number of repeats to 1 with the middle Fine knob.  The voltage will 
ramp from 0 to 18 V in 10.0 seconds for one time. 

14. Push the Start button. Record the current of the multimeter. To repeat the 
ramping of the voltage, push the Start button again. Iind=______________ 

15. Even though the right coil is not connected to a power supply, a current 
(and voltage) is induced in it due to the varying current in the left coil! 

16. Set the time to 5.0 seconds. Push the Start button. Record the current of 
the multimeter. Vind=______________ 

17. Set the time to 2.0 seconds. Push the Start button. Record the current of 
the multimeter. Vind=______________ 

18. Change the setting back to 10.0 seconds. Change the number of repeats 
from 1 to -1. The power supply will ramp from 0 to 18 V in 5.0 seconds and 
then back to 0 V in 5.0 seconds. Record your observations about the 
current. Iind=______________________ 

 

 

 



Questions 

1. Two circular conducting loops lie on the same plane with the one inside the 
other. The voltage provided by the source to the outer loop gradually 
decreases. What can be inferred about the direction of the induced current 
in the inner loop? 

a. Runs clockwise. 
b. Runs counterclockwise. 
c.   The inner loop is not connected to the battery so no current can 

exist in it. 

 

 

 

 

2. A flexible circular wire of radius 0.6 m has a resistance of 20 Ω. The loop is 
in a space where a uniform magnetic field of magnitude B=0.5 T exists with 
direction as shown below. The loop is gradually deformed into a 
rectangular loop with l=1.6 m and w=1.2 m. If the deformation happens in 3 
s, what is the average induced emf in the loop? What is the direction and 
magnitude of the induced current? 

 

 

 


