
Students have the opportunity to experiment with induced 

current as a magnet moves though a non-magnetic metal.
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TRADES CONNECTION: 
WHY DO I NEED TO LEARN THIS?

Electricians must understand this 
principle for a few reasons. First, 
electricians use a voltage testing device 
called a non-contact voltage testing 
pen. These pens operate based on 
the principles of mutual induction. An 
electrical wire that has current passing 
through it will create a magnetic field. 
When the voltage pen in brought into 
proximity of this magnetic field, a 
voltage is induced into the windings 
and a light or sound is produced.  

CURRICULUM CONNECTIONS

Physics 30

GLO: Students will explain how the 
properties of electric and magnetic 
fields are applied in numerous devices. 

SO-STS: Explain that concepts, 
models and theories are often 
used in interpreting and explaining 
observations and in predicting future 
observations (NS6a).

Discuss, qualitatively, Lenz’s law in 
terms of conservation of energy, giving 
examples of situations in which Lenz’s 
law applies.

DETAILS

Featured Trade(s)
Electrical (concept) and plumbing 
(materials)

Contributors
Mark Iwaasa, Josh Hill, Mira Vanhala, 
Warren Anderson

Concepts
Lenz Law; electricity and magnetism

Materials
1 magnet, 3 solid aluminum pipes, 1 cut 
aluminum pipe, 1 copper pipe, 1 PEX 
pipe and 1 conduit pipe.

Time
20-30 minutes



PREPARATION

Have the materials laid out on a table or desk to ensure all 
materials are accounted for. Run the task prior to instruction.    

PROCEDURE

1. Introduce students to the different materials by putting 
them on display. Tell students what each item is and how 
plumbers and electricians use these materials in their 
work. Introduce Lenz’s law. Lenz law states that that an 
induced electric current flows in a direction such that the 
current opposes the change that induced it.

2. Ask students what will happen if they drop the magnet 
2 feet from the ground. What non-contact force will be 
acting on the magnet? Drop the magnet onto the cloth. 
Students will see that the magnet falls unimpeded onto 
the cloth.

3. Ask students what will happen if they drop the magnet 
through the 2-foot PEX pipe. What non-contact force 
will be acting on the magnet? Drop the magnet through 
the PEX pipe. Students will see that the magnet drops 
through the pipe at around the same speed as it did free 
falling.

4. Ask students what will happen if they drop the magnet 
through the 2-foot steel pipe. What non-contact force 
will be acting on the magnet? Drop the magnet. Students 
will see that the magnet will not fall. Ask students why 
the magnet did not fall. Explain that when a magnet is 
dropped in a steel tub, it’s affected by both magnetism 
and gravity. However, because the magnetic force is 
stronger than the force of gravity, the magnet sticks to the 
pipe.

5. Ask students what will happen if they drop the magnet 
through the 2-foot copper pipe. What non-contact force 
will be acting on the magnet? Drop the magnet through 
the copper pipe. Note that the magnet will move through 
the copper pipe at a slower rate than the free fall and PEX 
pipe, but that it will not stick to the side of the pipe. This is 
Lenz’s law at work.

6. Ask students what will happen if they drop the magnet 
through the 2-foot aluminum pipe. What non-contact 
force will be acting on the magnet? Drop the magnet 
through the aluminum pipe. Note that the magnet will 
move through the aluminum pipe at a slower rate than 
the free fall and PEX pipe, but will fall at about the same 
rate as the copper pipe and will not stick to the side of 
the pipe like the copper pipe. Why is this? Lenz’s law 
states that when the north pole of the bar magnet is 
approaching the coil, the induced current flows in such a 
way as to make the side of the coil nearest the pole of the 
bar magnet itself a north pole to oppose the approaching 
bar magnet. Upon withdrawing the bar magnet from the 
coil, the induced current reverses itself, and the near side 
of the coil becomes a south pole to produce an attracting 
force on the receding bar magnet. 

7. Drop the magnet through the cut aluminum pipe to show 
that the magnet is not rubbing on the side of the pipe.   

TEACHER NOTES

Extension: Some of the pipes can fit inside one another. 
Compare this to the other trials. What happens when we have 
a thicker pipe? The thicker the pipe, the stronger the induced 
electrical current.  

Aluminum pipe: Used by electricians because it is light 
weight and resists corrosion.  

Copper pipe: Used by plumbers in commercial and industrial 
plumbing. It is strong, tried and tested.  

PEX pipe: Used by plumbers in residential plumbing. It is 
cheaper than copper and is faster and easier to install. 
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