Teacher Notes- “Electromagnets-6 Mini Investigations

In this lesson students will discover 6 amazing properties of electromagnets with their
own hands and eyes. They will assemble, disassemble, and make changes to a working
electromagnet, and will learn about them without even needing any prior knowledge.
That makes this a great introduction to electromagnetism.

At first, the lesson may look huge and overwhelming. But its format is simple- you and
your students will be lead through 6 timed challenges by a PowerPoint. The other nice
thing about this lesson is its flexibility. You can compress it into a short 25 minute
activity, or stretch it out to 45 minutes by including readings from your textbook, more
dialogue, longer play time, and time to answer the homework questions.

Materials per group of 4 students:

2-nails (size 16 D or larger)

2- 50cm long pieces of enameled (magnetic) wire-
22 gauge or similar (item #WW63641M22 at
sciencekit.com). You could use insulated
wires with “gator clips” on the end instead
(item #WW47889MO0O0 at sciencekit.com), but
they don’t work as well.

2-D cell batteries (fresh batteries wok best)

2-battery holders- optional (item #WW46481M00
at sciencekit.com)

2-small squares of sandpaper (1” by 1”)- 100
t0180 grit

2-baggies with iron filings (item #WW94154M06 at sciencekit.com)- ~15 grams

2-styrofoam plates-dinner plate size

4-student handouts

1-toy car (optional)

This lesson was designed for students to do the first 5 investigations in pairs, and
in the last one they’ll combine their materials and work in 4’s.

Additionally:
PowerPoint-“Electromagnet Investigations”

Beforehand:
1. Cut enough pieces of wire so that you can change it at least every 2 classes. (New
wire every class is not a bad idea). Enameled wire is the shiny red wire
commonly found inside speakers and motors.

2. If you don’t have iron filings or would rather not use them because of the mess
they can make, substitute in small paper clips or bb’s. Iron filings are preferred
because of their small size, which makes them a more accurate indicator of
strength throughout the electromagnet.
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http://sciencekit.com/product.asp_Q_pn_E_IG0024397
http://sciencekit.com/jumper-test-alligator-clips/p/IG0024388/
http://sciencekit.com/search.asp?t=ss&ss=WW4648100&x=0&y=0&c=0
http://sciencekit.com/search.asp?t=ss&ss=WW9415406&x=0&y=0&c=0

3. Choose which PowerPoint you want to use. One is a smaller file that prompts the
tasks and notes, but is without a timer, so you’d have to keep time yourself. The
other includes a timer with each task that counts down by seconds.

4. Find the section in your book on electromagnets. If you want to connect with
your book today, insert those page and paragraph numbers in the PowerPoint on
the slides that students take notes from. Look for the bright blue lettering. If
you’re using the PowerPoint with the timer included, book page numbers go on
slides 1, 126 (following task 1), and 188 (task 2). The other places you could
insert a page number prompt is on slides 250 (task 3), 312 (task 4), 374 (task 5),
and 436 (task 6).

5. Set out all your materials the day before. Leave yourself time to realize you’re
missing something, research something or even make a change. In the morning
read through the notes one last time. Relax and have fun along with your
students. Remember- you’re only as effective as your plan.

6. Aword to you! Even when this lesson goes well, there will be a lot of excitement
in the room. If things begin to head towards chaos, be ready with some firm
leadership. Consider a rule like- “no touching materials unless the timer is
counting down”, so that it is abundantly clear when it’s ok to play, and when its
not. And if they do touch materials when they’re not supposed to, take their nail
during the next task. (This rule gets their attention!) Harsh? Yes, but you need
order today if any learning will take place.

Procedure:
1. When class first begins there are a few preliminaries that need to be taken care of:
a. Go through the materials aloud with students so they’re aware of what’s there,
and to find out if anything is missing.

b. Have students pour their bag of iron filings onto the Styrofoam plate.”‘1

c. Then have them test their nail to see if there’s any residual charge in it. Drag
the nail in the filings to see if any cling. If so, have them throw the nail on a
hard floor or hit it with a hammer, which will deaden it by scattering the
domains inside (see Interactive Notes-Magnetism, demo #2).

d. Students also need to sand the ends of the enameled wire to remove the paint,
so it will conduct current. Make sure students protect your tables from scuffs
by putting something like a folder beneath the wire.

e. Make sure students understand that the wires today will heat up when
connected to the battery, and the longer they’re connected the hotter the wires
will get! Tell them to connect for only 5 seconds at a time, and then give it
time to cool. If it becomes too hot to touch, use a pencil to unhook the wire.
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10.

It’s time to begin investigating electromagnets! Since most students have never built
an electromagnet, that’s where we need to start:

“Using the materials we’ve just gone over, you first task today is to build a
working electromagnet. Without any hints, clues, or help, you’ll have just 1
minute to figure out how to build an electromagnet. You’ll know it’s working if it
picks up iron filings. When | advance the slide on the screen, a timer will keep
track of the time. You may begin!”

Advance the slide (if you’re using the timed PowerPoint) and enjoy watching students
frantically do some of the strangest things you’ve ever seen done with a nail and wire.
After 30 seconds if there’s not enough tension in the room, announce that those who

don’t successfully build an electromagnet will be ejected through the window by their
seat.

At the end of the minute make sure everyone understands
how to build an electromagnet (by winding wire around
the nail, then running current through the wire by
touching it to both ends of the battery). Advance the
PowerPoint to the next slide to shows this.

Give those students who didn’t get theirs working initially
an extra minute to do so.

As indicated on the slide, have students spread their coils so they’re spread the length
of the nail. If they’re bunched in the middle, task #1 won’t work as well.

This is also a good time to tell students to go ahead and attach one end of the wire
permanently to one side of the battery holder so it’s always contacting (shown as the
right wire in the picture above). The other end can then be touched to the other end
of the battery only when current is needed, and then released to stop the current (and
the heat). If you don’t have battery holders, students can masking tape one of the
sanded wires to one end of the battery while they hold the other wire to the other side
of the battery with their fingers. Caution: Don’t leave wires hooked up longer than 5
seconds at a time due to overheating!

Now the stage is set. The next 6 Mini Investigations will run rapid-fire. Students are
anxious to get going, so move right into the first investigation (the strongest part of an
electromagnet). Announce the task and then advance the PowerPoint slide to begin
the timer. If they get a quick answer, they can go ahead and finish the statement on
their handout since they know the answer.

When the timer gets down to zero it will advance after 4 seconds on its own to the
next slide which has on it the completion of the first statement (“The strongest part of
an electromagnet is at the ends, just like on a bar magnet.).

That will begin to settle things down a bit, and so will doing a reading from your
textbook. And after the reading you’ll have a moment or two when all students are
tuned in, and you can apply what just happened even further.
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(end of Teacher Notes preview)

Come back and visit InteractiveScienceTeacher.com and for just .99¢ you
can download the entire set of Teacher Notes right now, along with:

¢ PowerPoint (2-minute timer per task) Don’t have PowerPoint? Download it FREE:

Electromagnets:

6 mini investigations - M g One wire tucked in
4 permanently.
— /Othertouches
| on/off.
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Have books open to page ___ for some readings
Wire wound
evenly from top
to bottom

Task: Build an electromagnet.
Inforactive Inforaciive Inleractive
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Electromagnets: Electromagnets:

1. The strongest part of an electromagnet is... 1. The strongest part of an electromagnet is...
at the ends, just like on a bar magnet. at the ends, just like on a bar magnet.

2. Disconnecting the electricity causes...
it to lose its magnetism.

3. Winding the wire 10 more times causes...
the magnetism to become stronger.

4. When the 1.5 volt current is reversed...
nothing changes (that we can see).

_ 1__ together

Task 2: Disconnect the current

Interactive Interactive Interactive

Invastigating Electromagnets-6 Minis
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http://www.interactivescienceteacher.com/lessons.asp
http://www.microsoft.com/downloads/details.aspx?FamilyID=e25cb1e5-209c-4a58-b283-23e84b616477&DisplayLang=en
http://www.microsoft.com/downloads/details.aspx?FamilyID=428d5727-43ab-4f24-90b7-a94784af71a4&displaylang=en

¢ Quick Notes

¢ 10 Question True/False

quiz

Teacher Quick Notes- “Electromagnets-6 Mini
Investigations™

Materials per svoup of 4 stud

=22 16 D or larger)

1n lotg pieces of enameled (maguetic) wire- 22 gauge or similar
2-D cell battena:

battery holders (optional)
2-small squares of sandpaper- 100 to 130 grit
2haggies with iron flings
2-styrofoam plates
4-smdent handouts
1-toy car (optional)
Tdeally, srudents are seated in gro: ard can work in pairs unsl the last

mimi inwesrization. where they will join bam=sies and double the current

Addition:
PowerPoizt-Electromagnet lovestigations™ ocated in the Resources folder (optional)

Progedure:
. Before cening snad
2. Have student pour the iron flings onio the plare

b. Sand the ename] paint off both ends of the wire.

Wamm stdents abont wires henting np (after 5 seconds of being hooked up)

4 Starthe PowarPoint, if you'rs using it

Tell students they have 1 mimnte to constract a working electromagoet, without axy
Surther belp or clues from you Start i

Announce the first task {stongest part) aud advence e PowesPoiut slide to bagin the
timer.

-

Do 2 paragmaph reading from o2 book if you want fo connsct with anything in it

Do the same for the nest § investigations 25 smdents...

toael up tae electromaznet with iron fikngs ard then disconnact the wirs.
#3- wind the wire 10 more times, o 25 many 2 possitl while still laaving
emouzh wire o the ends to touch o the batery.
4- reverss the cumment. 1f students forget which way they v besn hookinz up,
have them wy it both way
#5- slip the nail out fram the coils while laaving them intact, and ruming current

taragh the “dry” coils
(T Selence Teacher
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TF Elecromaguet Test
FALSE 1. Electramagnets are permatent magnets.

FALSE 2. Electromagnets have 3 north and south pale when the slectric currend

not running.
TRUE 3. To avsemble 2 simple electromagnet- run corrent though a wire wound
arouul an iron core.

FALSE 4. The strongest part of an electromaguet i+ in the mididle.

TRUE &, ing current

FALSE 6. Unwinsling the wire abo strengibens slectromagnets,

FALSE 7. Nothing changes when the electricity is disconnected,

TRUE 8. Electricity and magnetism are chosely related- you can wse one fn
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