
Title: Catapult Energy Lab

Objective: Students will understand the concepts of potential and kinetic energy and how they
relate to the physics of a catapult.

Materials:

Knex building set
Rubber bands
Small ball or object to launch
Ruler or measuring tape
Worksheet
Procedure:

Introduction:
Begin the lesson by introducing the concepts of potential and kinetic energy. Use real-life
examples to explain how potential energy is stored energy that can be converted into kinetic
energy, which is the energy of motion. Explain that catapults are an example of this energy
conversion, where potential energy in the form of tension in the rubber bands is transformed into
kinetic energy when the ball is launched.

Building the catapults:
Divide students into groups and distribute Knex building sets and rubber bands to each group.
Instruct them to build a simple catapult using the instructions provided. Encourage them to be
creative and make modifications to their design to make it more efficient. Once they have
completed their catapult, they should test it by launching a small ball or object.

Measuring distance:
Once all the groups have built and tested their catapults, have them measure the distance their
ball traveled using a ruler or measuring tape. Record the results on the board or a chart.

Analysis:
Instruct students to complete a worksheet that asks them to calculate the potential energy and
kinetic energy of their catapult launch using the following formulas:

Potential energy (PE) = mass (m) x gravity (g) x height (h)
Kinetic energy (KE) = 0.5 x mass (m) x velocity squared (v^2)
Students should use the measurements they took of their catapult, such as the mass of the ball,
the height of the launch, and the distance the ball traveled, to calculate the potential and kinetic
energy of their launch. They can then compare their results with those of their classmates and
discuss any differences.

Conclusion:



Wrap up the lesson by discussing the results of the analysis and the relationship between
potential and kinetic energy in a catapult. Ask students to reflect on their designs and identify
any changes they would make to improve their catapult's performance.
Assessment:
Assess students based on their ability to understand the concepts of potential and kinetic
energy, build a functional catapult, accurately measure distance, and analyze their results. You
can use the completed worksheet and class discussion to gauge their understanding of the
material.

Extension:
For students who finish early or want to go further, have them research the history and evolution
of catapults and the different types of catapults used in warfare and siege warfare. They can
present their findings to the class.



Catapult Energy Lab Worksheet

Group Name: _____________________________

Catapult Design: _____________________________

Part 1: Catapult Design and Launch

Describe the design of your catapult.

How did you modify your design to improve its efficiency?

What did you notice about the way the rubber bands stored and released energy?

How far did your ball travel? Measure the distance in meters or feet.

What factors do you think influenced the distance your ball traveled?

Part 2: Energy Analysis

Use the following formulas to calculate the potential energy (PE) and kinetic energy (KE) of your
catapult launch:

PE = mgh, where m = mass in kilograms, g = acceleration due to gravity (9.8 m/s^2), and h =
height in meters

KE = 0.5mv^2, where m = mass in kilograms and v = velocity in meters per second

What was the mass of your ball? _______ kg

What was the height of the launch? _______ m

Calculate the potential energy of your launch. Show your work.

What was the velocity of your ball? You can use the distance it traveled and the time it took to
calculate this value. Show your work.

Calculate the kinetic energy of your launch. Show your work.

Compare the potential and kinetic energies of your launch. Which was greater, and why do you
think that was the case?

Part 3: Reflection



What did you learn about potential and kinetic energy from this lab?

What challenges did you face during the lab, and how did you overcome them?

What changes would you make to your catapult design to improve its performance?

How could you apply what you learned about potential and kinetic energy to other areas of
physics or engineering?

If you had more time to work on this lab, what would you do differently?


