S.T.E.M. Science Lesson Elastic Energy System Name

PROBLEM: What procedure will land the projectile in the can consistently (at least 3 times in a row)?

PROCEDURE: (You have 15 minutes to solve the problem.)

1. Build the launcher (toilet paper tube, rubber band)

2. Build the projectile (2 straws, straw piece, masking tape)

3. Place the can 1 meter from the launch site

4. Place projectile on launcher using a protractor to measure angle
5. Set the launch angle and the stretch distance

6. Testthe launcher recording the stretch distance, cm; record the procedure

7. Measure the distance of the projectile; record result:

Xor ®; describe observation (too far; not far enough)
8. Revise the procedure and retest
9. Measure the distance of the projectile; record
10. Continue to revise/retest until the projectile hits the can three times in a row.

11. Share your procedure with another group on an index card

Launcher:
Toilet paper
tube with
rubber band
around it

Projectile:
Masking tape
around two
straws with
straw piece
between

12. Test the procedure of another group and respond on the card: (You have 10 minutes to test another solution)

13. X Does NOT hit the can; Hit the can!
GROUP DISCUSSION: (You have 15 minutes to answer the questions in your science journal)
1 What created potential energy in this system?
2 When did you observe kinetic energy in this system?
3\ How did you increase and decrease kinetic energy in this system?
43 Did the projectile go farther if the rubber band was stretched farther?
5. What variables did you identify?
6. What variables did you change to make your projectile go even farther?
7. How did you adjust variables to make your projectile go less far?
83 How does elastic potential energy affect the projectile motion?
a. Draw an example(s)

9y How does angle of launch affect the projectile motion?




a. Draw an example(s)

10. Were you able to control the kinetic energy by changing variables?

11. Could you increase distance traveled without increasing potential energy? How?

DATA ANALYSIS: (You have 15 minutes to independently analyze your data in your journal.)

Graph the data of the solution for each group in your science journal:

Group Elastic Potential Energy Angle of Launch Test Response to
Procedures
(stretch distance of rubber band; cm) (degrees)

(Xor®)

A

B

C

D

INDEPENDENT ANALYSIS: Answer the following questions independently in your journal using the class data.

1. Which group(s) found a solution to the problem?

2. Were all solutions the same?

3. Was any of the potential energy lost during the demonstration? Explain.

4. How would you evaluate to determine the most efficient solution to the problem?

Hint: Consider the production of potential energy as a cost factor, such as the cost of fuel in a rocket launch.

5. What further testing would you like to conduct?

EXTENSION ACTIVITY:

Write a predicted procedure for hitting the trash can if it is moved 1 meter forward, basing this only on their test data
without any further testing.

Predict the procedure for hitting it if it is moved % meter closer.
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