Exercise 1:  Thinking about Forces
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1.1 Suppose you pushed a ball from the side as it rested on the table.  What would happen?

1.2 Suppose you put your hand in front of a ball rolling across the table.  What would happen?

1.3 If the ball was already moving, and you pushed the ball hard in the same direction it was moving, would the speed of the ball change?

1.4   Suppose a soft rubber ball were on a table and you pushed down (applied a force) on it from above.  What would happen to the shape of the ball?

1.5 Place the ball on one of the squares of graph paper and trace around it with a pencil so you have a good estimate of its shape.

1.5.1    Use the same piece of graph paper.  Make sure the ball is in the same position and press down on it lightly with your thumb.  While pressing lightly, trace around the ball again to record its shape.

1.5.2    Do the same thing again, this time press down hard with your   thumb.  Trace the shape.

1.5.3    Think about what happened:  How did the ball balance the force of your thumb?

1.5.4  
Look back at the three drawings of the ball.  What happened to the shape of the ball as you applied more force?  Why?

1.6 What kind of change (other than a change in motion) shows that a push or pull is present?

Exercise 2:  Springs

Look over the assortment of springs at your table
2.1 Study the springs at your station.  Describe in detail all of the things they have in common.
2.2 Describe in detail all the ways the springs different. 

2.3 Being careful not to break or over-stretch them, apply forces to the springs (push or pull on them).  Describe the forces you applied to the springs and what happened as a result.
2.4 Think about how you can measure force, even though you can´t see it.  Talk about it with the people in your group and work together to give plan for measuring force.  How can forces be measured?  After you make your guess, read the paragraph below.
Measuring force isn’t so tough.  All you have to do is watch for something to change shape or change its movement (start or stop moving, slow down or speed up, or change direction).  When any of these things happen, you know that a force is acting.  To find out “how much force” you simply need to find out “how much change” in shape or motion happened.
2.5 What two changes in an object tell you if a force is acting on it?  

2.6 Fill in the blank:  The amount of change in _____ or change in ______ tells how much unbalanced force is being exerted.

2.7 Does a larger force on a spring cause a larger change in shape than a small force?  How might a spring help you measure force?  
Exercise 3:  Feeling spring force:
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Directions: READ THIS FIRST

a) Loop a thin rubber band between your index fingers.  

b) Hold your left hand in place so that your right hand starts at the 0-cm mark without stretching the rubber band.  

c) Move your right index finger to the 8-cm mark of the ruler, and mark an “o” on the graph below for the amount of pull you think you used (this is a guess, not an exact measurement).   Think of the y-axis as a scale from 1 to 10, where 1 is a very small force, and 10 is the most force you can pull.  See the picture below for an example. 

d) Move your right finger again, to the 16-cm mark, and mark another “o” on the graph for the force you think you used at 16-cm.  

e) Finally, move to the 24-cm mark, and make one more “o” on the graph.  Notice how much more pull is needed each time.

An example of such a graph is shown in the figure below.  The points on your graph indicate your guess of the force required.  
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3.1 Using the thin rubber band, predict how many more Newtons of force do you think it would take to move your index finger from the 16-cm mark to the 32-cm mark?  Add an “o” to your graph that predicts where you think the new point will be.

3.2 Why did you plot the point for 32 cm where you did?

3.3 Now use the thick rubber band.  Add a second set of marks to your graph at 8-cm, 16-cm, and 24-cm, but this time use an “x” to mark the amount of force you think you used.  How is the graph for the thick rubber band different from the graph for the small rubber band?

3.4 Describe in your own words how the amount of force affects the length of the rubber band.

3.5 How could you use a rubber band to measure force?  Does the amount the rubber band stretches tell you anything about how hard you are pulling?
Materials:





(1) Small piece of graph paper per student





(1) Soft rubber/foam ball per student











Materials:





Assorted Springs











Materials:





(1) Small rubber band per student





(1) Large rubber band per student	 





(1) Ruler per student





(1) Graphing sheet per student











