
Calculating Potential Energy

•	 Students	understand	relationships	
among units and convert from one unit 
to another within the same system.

ITEEA 6-8
Students learn that technological systems can 
be connected to one another. 

•	 Students	learn	to	use	data	collected	to	
analyze and interpret trends in order to 
identify the positive or negative effects 
of a technology.

Time Required
45-90 minutes (will vary with class size) 

Content Areas
Primary: Math 
Secondary: Technology, science, language arts

Vocabulary
•	 gravity
•	 mass
•	 measure
•	 potential	energy
•	 trebuchet

QuickView
Students determine the potential energy 
associated with varying the number of mass 
plates used to launch the trebuchet.

Standards Addressed
NSTA 5-8
Students develop abilities necessary to do 
scientific inquiry.

•	 Students	identify	questions	that	can	be	
measured through scientific inquiry.

•	 Students	use	appropriate	tools	and	
techniques to gather, analyze, and 
interpret data.

•	 Students	think	critically	and	logically	
to make the relationships between 
evidence and explanations.

•	 Students	communicate	scientific	
procedures and explanations.

•	 Students	develop	abilities	for	
technological design.

NCTM 6-8
Students develop and evaluate inferences and 
predictions that are based on data.

•	 Students	recognize	and	generate	
equivalent forms for simple algebraic 
expressions and solve linear equations.

•	 Students	use	mathematical	models	to	
represent and understand quantitative 
relationships.

•	 Students	understand	measurable	
attributes of objects and the 
units, systems, and processes of 
measurement.

Teacher Instruction
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Materials
•	 Modeling	clay
•	 Completed	trebuchet
•	 Mass	plates
•	 10-meter	tape	measure
•	 Digital	balance	or	digital	scale
•	 Calculator
•	 “Potential	and	Kinetic	Energy”	 

resource page
•	 “Solving	an	Algebraic	Equation”	

resource page
•	 “Calculating	Potential	Energy	 

Data Sheet”
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5  
Calculate the mass of five mass plates and 
record the mass on the data sheet. Load 

the mass plates on the trebuchet. Allow the 
trebuchet arm to swing down to a vertical 
position with the mass plates hanging toward 
the base of the trebuchet (Figure 1). 

6  
Measure the distance from the top of the 
trebuchet base to the bottom of the stack 

of mass plates with the trebuchet arm in the 
vertical (unlatched) position. Now, load the 
ammunition ball and latch the trigger. The 
mass plates should move higher. Measure the 
distance from the top of the trebuchet base to 
the bottom of the stack of washers. This value 
will be referred to as the “height” and is the 
same for all the tests. Record this value on the 
data sheet.  
If students are measuring in centimeters, be 
sure to have them convert the measurements 
to meters before recording the value in the 
data table.

Procedure
1  

Read the “Potential and Kinetic Energy” and 
“Solving an Algebraic Equation” resource 

pages. 

2  
Locate the “Calculating Potential Energy 
Data Sheet” and record your hypothesis 

regarding potential energy and varying the 
number of mass plates (washers) used to 
launch the trebuchet. 

3  
Use a digital balance or a digital scale to 
measure the mass of an individual mass 

plate and record it on the data sheet.   
This mass is the same for all three tests. The 
students should convert the mass from grams 
to kilograms. One gram is 0.001 kilogram.

4  
Using the modeling clay, create one 
ammunition ball that has a diameter of 

about one centimeter.
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7  
Launch the ammunition ball and record 
the distance it travels from the front of the 

trebuchet.   
Use a white roll of paper for the launch 
area – the ammunition will make a small 
dot on the paper, providing easier and more 
accurate measurements. Have students label 
landing points of all ammunition; then, do all 
measurements and recording after all launches 
are complete.

8  
Repeat the calculations and the launch 
using 10 mass plates and then 15 mass 

plates. Use the same ammunition ball for all 
three launches.  

9  
Complete the data sheet.
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Calculating Potential EnergyStudent Instruction

QuickView
Determine the potential energy associated 
with varying the number of mass plates used 
to launch the trebuchet.

Materials
•	 Modeling	clay
•	 Completed	trebuchet
•	 Mass	plates
•	 10-meter	tape	measure
•	 Digital	balance	or	digital	scale
•	 Calculator
•	 “Potential	and	Kinetic	Energy”	 

resource page
•	 “Solving	an	Algebraic	Equation”	

resource page
•	 “Calculating	Potential	Energy	 

Data Sheet”
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Calculating Potential Energy

Procedure
1  

Read the “Potential and Kinetic Energy” and 
“Solving an Algebraic Equation” resource 

pages. 

2  
Locate the “Calculating Potential Energy 
Data Sheet” and record your hypothesis 

regarding potential energy and varying the 
number of mass plates (washers) used to 
launch the trebuchet. 

3  
Use a digital balance or a digital scale to 
measure the mass of an individual mass 

plate and record it on the data sheet.

4  
Using the modeling clay, create one 
ammunition ball that has a diameter of 

about one centimeter.

5  
Calculate the mass of five mass plates and 
record the mass on the data sheet. Load 

the mass plates on the trebuchet. Allow the 
trebuchet arm to swing down to a vertical 
position with the mass plates hanging toward 
the base of the trebuchet (Figure 1). 

6  
Measure the distance from the top of the 
trebuchet base to the bottom of the stack 

of mass plates with the trebuchet arm in the 
vertical (unlatched) position. Now, load the 
ammunition ball and latch the trigger. The 
mass plates should move higher. Measure the 
distance from the top of the trebuchet base to 
the bottom of the stack of washers. This value 
will be referred to as the “height” and is the 
same for all the tests. Record this value on the 
data sheet.  

7  
Launch the ammunition ball and record 
the distance it travels from the front of the 

trebuchet.  

8  
Repeat the calculations and the launch 
using 10 mass plates and then 15 mass 

plates. Use the same ammunition ball for all 
three launches.  

9  
Complete the data sheet.
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Calculating Potential Energy Data Sheet
Hypothesis
How does the number of mass plates affect the potential energy of the clay ball?  

What effect does potential energy have on the distance the ammunition will travel? 

Data
Record your data and observations.

Find the potential energy using the formula PE = mgh, where PE is the potential energy, m is the 
mass in kilograms, g is gravity in meters/second squared, and h is the height in meters.

Graph
Create a graph of the potential energy versus distance traveled. Label the y-axis “Potential Energy” 
and the x-axis “Distance Traveled.”
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Mass of 
1 Mass 
Plate

No. of 
Mass 
Plates

Total Mass 
of Mass 

Plates (kg)

Gravity 
(m/s2)

Height  
(m)

Potential 
Energy  

(J)

Distance 
Traveled 

(m)
Comments

5 9.8
10 9.8
15 9.8



Calculating Potential Energy Data Sheet continued

Conclusions
As the number of mass plates increases, what effect does that have on the potential energy?

As the potential energy increases, what happens to the distance?

What is another way to increase the potential energy of the trebuchet other than adding more 
mass plates?  
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