Investigation: Leverage
Bicep muscle
exerts
upward force

This diagram shows how the
biceps muscle is used to lift a
weight.

Weight exerts
downward force

Elbow

This diagram presents a model of
the above situation.
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W

Copyright © The FUTURES Channel, 2000. Permission is granted to transmit and copy this document for educational purposes so long as it is not
altered and not sold. No page of this page which is not the entire page may be copied or transmitted in any form, physical or electronic, for any
purpose, without express written permission from The Futur es Channel.

-1-

Leverage

In this investigation you will make a model of the arm and investigate the
relationships among some of the variables in the above situation.
1. Configure your equipment as shown in the diagram on the next page.
2. Position the “weight” so that x = 6 centimeters.
3. Determine how many pennies you must add in order for the spring scale to
read exactly halfway on its scale, with the ruler is level.
4. Reposition the weight to a different value of x.
5. Again, determine how many pennies for the spring scale to be at the same
position as above (exactly halfway).
6. Repeat for several different values of x. Create a table to keep track of
the data (value of “x” and “number of pennies” in each instance).
7. Graph the data, with “x” as the independent variable and “number of
pennies” as the dependent variable.
8. Describe the characteristics of the graph. What happens to “number of
pennies” as “x” increases?
9. (Advanced)
a) Which of the two functions below do you think is a better way to
describe the relationship between the number of pennies, “n”, and
the distance “x”?
linear function, n = ax + b
rational function, n = a/(b + x)
b) For the function you chose, find the values of “a” and “b” which give
the closest match to the data you graphed.
c) What does your selected function predict for a value of “n” when x =
0?
d) Test this prediction.
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Leverage

Spring scale

Round wooden
dowel held in
place by “C”
clamp

“x”

Hole near end of
ruler slides over
the dowel

Paper
clip
binder clip
pennies

3 cm from
center of ruler
hole to position
of spring scale
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