FUTURES

THE ANTIGRAVITY MACHINE
Teaching Guidelines

Subject: Mathemdics
Topics:. Geomery (ardes), Statidics (Charts and Grgphs)
Grades. 5-8

Concepts:

Radius
Diameter

Knowledge and Skills:
Can represent and interpret numerica detain chart and graph form

Subject: Sdence
Topics. TheNature of Scence (Experimentation), Physics
Grades. 5-8

Knowledge and Skills
Can presant experimentd results dearly in written form.

Isfamiliar with the "smple machines' and knows thet they can reducethe
amount of effort necessary to move or lift something.

Materials:
A bicycle (for the do now*)
An antigravity machine for each team (See indructions)
One spring baance for each team
One st of calipersfor each team (or a“ crescent” wrench)
One*“Antigravity Machine’ chart for each student
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FUfruRES

Procedure;

Do Now: “Look carefully at the bicyde at the front of the dassroom. Write an exact
description of it.”

Have sudents carry out the“do-now”. Give them 5 minutesto do 0.

When dl sudents have written severd obsarvations, ask them to sharethelr obsarvaions.
They should natice saverd geometric dements—Iines, angles, triangles and, of course,
ardes

*Do Now: A short warm-up activity that students can do on their own at the beginning of
class. “ Do now” instructions are usually written on the blackboard before class begins
so that students can do the activity immediately and without further direction.
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Lead discusson to areview of the characteristics of crdes and theterms “radius’,
“diameter, “chord’, “ac’, and “drcumference’. Ak sudentsif they can think of any
other machines, and whether or not cirdes are used in them. In this discusson, miske sure
that sudents understand the definition of machine: adevice or object that mekes work
esger.

Ask gudents whet they think an “antigravity maching’ would do (“something thet helps
youwork againg gravity”). Tdl them that you are going to show them an antigravity
mechinefor the day’ sattivity. Arrangethedassinto teamsof three, and giveeach team
an antigravity mechine

Explain to dudentsthat they are to measure how hard it isto lift the weight using
cylinderswith different diameters

Tdl sudents they will need to messure the diameter of each of the cylinders
Demondrate how to do thiswith calipers (or the crescent wrench) by setting the jaws o
thet they judt fit over the cylinders, then measuring the distance between them.

Explain how the chart isto befilled out, and have them qart.
Circulate as sudents do the activity and assst or fadilitate as needed.

Once ateam has completed its three measurements, have thet team compare their results
with another team, and resolve any mgor differencesin deta

When Al teams arefinished, ask dudentsto share thair observations.
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The Antigravity Machine
Maerids
A shoebox, goproximatdy 6 incheswide Glue
and at least 3 inches desp. Sring
Round pendl with diameter such thet it Empty penny rall, cut in hdf acrossthe
will fit through the hub of the spodls width
Large and small spoals of threed 25 pennies
Masking tape

Make awaght by putting the penniesinto the penny rall, taping one end shut and taping
apaper dip handle onto the ather end. (NOTE: 'Y ou may nead to adjust the number of
penniesin the weight so that the amount of force nesded registers on the aring balance
scdeindl three cases. Once you have built the meching, tes it and use an gopropriate
number of penniesin theweight.)

Cut two notchesin the Sdes of the shoebox, gpproximatdy V2 degp and 17 wide.

Glue the spoals onto the pencil toward the eraser end, leaving oneinch free on thet end.
The s000ls should both have ther thread wound in the same direction.

Next to the amdler gpoal, wrap masking tape around the pendl 0 asto form acylinder
of about hdf the diameter of the amdler spodl. Wrgp agtring around thisin the same
direction as the threed on the spoals

Next to the masking tape, wrgp a ring around
the pendil in the oppodte direction to thet of
thethread. Leavethreeinchesfree andtiethe
end of that gring to the weight.

S the pendl into the notches on the shoebox
and run the two threeds and free string out
through punched halesin the end of the
shoebox. Tiethe ends of these srings to paper
dips, asshown.

Note: Asan dternative to the oo0ls, you can
wrgp varying amounts of masking tgpe around
the pendl to form three cylinders of different
Sze, and then wrap ring around those
cylinders The cylinders formed should have
diamgters of roughly ¥inches, 1v4nches, and
2Yainches
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FUTURES
Antigravity Experiment

Students' names: Date:

Data

Diameter How Hard to Lift

Smallest

Middle

Largest

Conclusions
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