
Activity 2 
Title:  Gravitational Potential Energy and Work 

Summary:  Students will use a simulation to determine the amount of work done in 
lifting an object up a ramp and compare this with the amount of gain in potential energy 
of that object. 

Standard:  PS2 (Ext) - 5 

Students demonstrate an understanding of energy by… 

5aa Identifying, measuring, calculating and analyzing qualitative and quantitative relationships associated 
with energy transfer or energy transformation. 
 

Specific Learning Goals:   

1. Understand that when a person slides an object up a ramp in the absence of 
friction, the force required to push that object is less than the force needed to lift 
it against gravity. 

2. Understand that when a person slides an object up a ramp in the absence of 
friction, the work done by the applied force pushing the object up the ramp is 
equal to the increase in the object’s gravitational potential energy and the work 
done in lifting the object directly. 

3. Understand that friction may cause an increase in the applied force needed to 
slide the object up the ramp.  Understand that the work done by the applied force 
in the presence of friction will be more than the increase in the object’s 
gravitational potential energy. 

4. Understand that some of the work done by the applied force will be converted to 
thermal energy. 

5. Understand that the sum of the thermal energy and the work done against gravity 
(or increase in gravitational potential energy) will equal the work done by the 
applied force in moving the object up the ramp. 

6. Understand that while energy is transformed, the total amount of energy is 
conserved. 

Prior Knowledge: 

1. The increase in gravitational potential energy near the earth’s surface = mgΔh 

2. Work can be calculated as W = F●d 

3. Work done against gravity in lifting an object can be calculated as W = FgΔh 

Schedule:  30-40 minutes 



Materials: 

o The Ramp PhET 

Engage:  How are work and energy related in lifting a file cabinet up a ramp when there 
is no friction between the ramp and the file cabinet? 

Predict:  What do you think you will observe regarding the work done in sliding a file 
cabinet up a ramp, the increase in gravitational potential energy, and the work done 
against gravity in lifting a file cabinet up a ramp when there is no friction between the 
ramp and the file cabinet? 

 

Explore:  Open “The Ramp” simulation and set it up as follows:   

o Click on the “frictionless” box. 

o Set the position to “0”. 

o Use various values for “applied force” and press “Go” until the ramp slides up the 
ramp at a slow and steady speed. 

o Record the values of applied force, file cabinet mass, and position when the 
cabinet reaches the top of the ramp. 

o Calculate and record the work done to move the file cabinet up the ramp 

o Calculate and record the increase in potential energy of the file cabinet at the top 
of the ramp. 

o Calculate and record the work done against gravity by lifting the file cabinet to its 
final height from the ground. 



 

Explain:  How do the work done by the applied force, the increase in potential energy of 
the file cabinet, and the work done against gravity in lifting the file cabinet compare with 
one another? 

 

 

 

 

 

Engage 2:  What would happen if we introduced friction to this problem? 

Predict 2:  How will the work done by the applied force, the increase in potential energy 
of the file cabinet, and the work done against gravity in lifting the file cabinet  compare 
with one another when friction acts on the system? 

Explore 2:   

o Click the box labeled “frictionless” off.   

o Set the position to “0”. 



o Use various values for “applied force” and press “Go” until the ramp slides up the 
ramp at a slow and steady speed. 

o Record the values of applied force, file cabinet mass, and position when the 
cabinet reaches the top of the ramp. 

o Calculate and record the work done to move the file cabinet up the ramp 

o Calculate and record the increase in potential energy of the file cabinet at the top 
of the ramp. 

o Calculate and record the work done against gravity by lifting the file cabinet to its 
final height from the ground. 

Explain 2:  Explain how the work done by the applied force, the increase in potential 
energy of the file cabinet, and the work done against gravity in lifting the file cabinet  
compare with one another when friction acts on the system.  Where does the “missing” 
energy go? 

 

 


