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Activity 1
Student Sheet

Science as Inquiry

Springs and Things
How do things stretch?
Overview:
How can you make something stretch? You actually do this quite often. Think about it! You
stretch a rubber band to put around something. You stretch the spring holding a door every time
you open or close that door. How many boxes, doors, or lids do you open or close that use a
spring to hold the lid or door closed? Cars have springs that stretch and compress as the car goes
over bumps. When you play any sport involving balls, like baseball, football, or tennis, the ball is
compressed when it hits something. These distortions of elastic materials have very important
practical applications, but they are also of fundamental importance in science. This first activitity is
qualitative and observational. You are just going to make careful observations when something
elastic is stretched.

Procedure:
Start with something simple—a rubber band. Hold one end of the rubber band and pull on the
other end. Suppose that we define as positive the direction that the rubber band stretches when you
pull it. In what direction, positive or negative, is the force you exert on the rubber band when you
stretch it? In what direction is the force, positive or negative, exerted by the rubber band on your
hand during the time that it is being stretched? Draw illustrations in your notebook, using arrows
to show these forces and their directions. Do the same for two or three other rubber bands of
various thicknesses. Repeat this simple experiment with several small springs, each having a
different stiffness.
Place your hand on a soccer ball held between your hand and the floor and push hard, observing the direction of forces. Now, clamp one end of a thin metal ruler to a tabletop. Push down or
lift up on the free end, bending the metal ruler. Again, observe the direction of forces.

Questions:
1. When stretching the rubber bands, how does the magnitude of the force required change from
rubber band to rubber band based upon thickness (or stiffness)?
1. What is the direction of the force you need to distort the soccer ball? What is the direction of
the force exerted by the ball on your hand?
2. What is the direction of the force you exert on the ruler and of the force that the ruler exerts
on your hand? How does the force feel as you increase the amount of bending?
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Activity 2
Student Sheet

Science as Inquiry

Measuring Force and Stretch
How does the stretch of a spring relate
to the force stretching it?
Overview:
You have already learned that the force you exert on a spring to stretch it is in the same direction
as the stretch, whereas the force exerted by the spring is opposite to the direction of the extension.
You also learned qualitatively that the more you stretch a spring, the more force you must exert.
To investigate this relationship further you need to measure the amount of stretch and the force
needed to produce that amount.

Procedure:
As you have already learned, the weight of an object is a force. This means that you can use
almost any collection of objects that have the same weight to apply a force to the spring. For
example, most school labs have 100-gram masses used as weights. You could use several of these
masses and a weight holder. This experiment could also be done at home using a variety of different objects as weights. You might, for example, use several large washers, or you might use ball
bearings of the same size or marbles of the same size—then you would just need a container that
could be attached to the spring.
Although science is more exact if you use certain agreed upon units of force (newtons) and
spring extensions (meters), this is not necessary when you are just trying to discover the
relationship itself. Here you can just say 1, 2,
3, 4, etc., units of force (e.g., for one weught,
two weights, three weights, etc.). For extension you can measure in any convenient unit
(e.g., centimeters).
Set up your experimental arrangement as
shown here. As you add weights the spring is
extended. Measure that extension in centimeters. Take measurements of extension for each
added weight from one to five or six total
weights. Then make a graph with extension
on the vertical axis and force in number of
weights on the horizontal axis. Do this for
springs of two different stiffnesses.
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Activity 2

Questions:
1. What is the appearance of each of the graphs for your two springs?
2. What is the value of the slope (amount of rise divided by amount of run) for each spring?
3. How does the stiffness of the two springs compare as you stretch them? Is the slope greater
for the stiffer spring or for the spring that is less stiff?
4. If you had a third spring that was stiffer than either of these springs, how would the slope of a
graph of its extension versus weight compare with that of these two springs?
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Activity 3
Student Sheet

Science as Inquiry

Wires as Springs
How does a wire stretch?
Overview:
The English scientist Robert Hooke first discovered the relationship between the force on a
spring and its extension about 1660. But he did not publish this discovery until 1678. In 1676 he
published an anagram at the end of an article he published on helioscopes. The anagram was:
ceiiinosssttuu. Now the problem for the reader who wanted to know what Hooke had discovered
but did not yet have time to publish, would be to put these letters in the right order to make
words—and the words were in Latin. Two years later Hooke published his paper on springs, and
he translated the anagram as: ut tensio, sic uis, which roughly translated means "as the tension
(force) so the stretch."
One of Hooke's "springs" was a long piece of wire, some 30 feet long, which he fixed at the top
and stretched with weights. When the weights were removed, the wire went back to its normal
position. It stretched like a spring. In this activity, you'll conduct your own experiment using a wire
and weights.

Procedure:
Using a fairly thin length of steel wire, fix one end to the ceiling of your classroom. Attach a
weight holder to the lower end of the wire, and carefully measure the distance from the bottom of
the weight holder to the floor. Add weights, stretching the wire, and record your measurements of
number of weights and amount the wire is stretched. To be sure that the wire has not been permanently distorted, take off weights one at a time until you have removed them all. Does the wire go
back to its original position, as measured from the floor to the weight holder? If so, the wire was
not permanently stretched.

Questions:
1. Make a graph with wire extension on the vertical axis and number of weights producing this
extension on the horizontal axis.
2. How does the slope of this graph compare with the slope of the graphs for springs? You will
need to use the same units of weight, and since you probably needed much larger weights for the
wire than for the springs, you will need to figure out how to express this force properly.
3. If you had a coiled spring, as in older mechanical clocks and watches, how do you think such
a spring would behave as the outer part of the spring is rotated? Hooke also measured these effects
for such coiled springs.
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Reading 1

History and Nature of Science
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