
9-12 Energy Investigation 
This set of activities is part of an investigation on the Law of Conservation of Energy.  This is a set of 
four activities, two of which involve using applets from PhET and two of which use probes (position 
and force).  Two of these activities involve investigating energy in a spring system and two involve 
energy in a gravitational system both involving and ignoring friction effects.   

 

Part I:  Work, Gravitational Potential Energy, Kinetic Energy 
 

Activity 1 
Title:  Energy on a ramp. 

Summary:  In this investigation, the students will explore the relationship between gravitational 
potential energy when a skater is at the top of a ramp and the kinetic energy of that skater when 
he/she reaches the bottom of the ramp in the absence of friction. 

Standard: PS2 (7-8) - 6 

Students demonstrate an understanding of energy by… 
 
6a using a real world example to explain the transfer of potential energy to kinetic energy. 
 
6c explaining that while energy may be stored, transferred, or transformed, the total amount of energy 
is conserved. 
 
Specific Learning Goals: 

1. Understand that when a person skates down a ramp, the kinetic energy that he/she gains is 
equal to the gravitational potential energy lost in going down that ramp. 

2. Understand that the work done in lifting a skater to the top of a ramp is equal to the increase in 
the skater’s gravitational potential energy. 

3. Understand that while friction may prevent all the gravitational potential energy from being 
converted to kinetic energy, the sum of the skater’s kinetic energy and the thermal energy 
produced through friction is equal to the gravitational potential energy lost in going down that 
ramp. 

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

Prior Knowledge: 

1. Kinetic Energy is the energy of motion and depends on both the mass of a moving object and 
the velocity of that object. 

2. Potential Energy is a “stored” form of energy. 

3. Gravitational Potential Energy depends on both the mass and height (above a reference point) 
of a given object. 



Schedule:  30-40 minutes 

Materials: 

o Energy Skate Park PhET 

Engage:  Observe the skater in the simulation “Energy Skate Park”.  Click on the “Energy vs. 
Position” tab.  Describe what happens to both the kinetic energy of the skater and the gravitational 
potential energy of the skater as she moves on the track.  What would happen to the skater if the right 
hand side of the ramp were removed? 

Predict:  How would the kinetic and potential energy of a skater compare she skates down a ramp 
from various heights? 

Explore:  Set up the ramp by moving the dots to the positions shown in the picture: 

 
You will notice that the grid is on to help in positioning the dots.  You can grab the skater and put her 
on the ground as you build this ramp.  Observe and record the skater’s motion as she goes down the 
ramp. 

Explain:  Describe what happens when you lift the skater to a point 4 meters above the ground and 
release her. 

Engage 2:  What happens in terms of energy as the skater travels down this ramp? 

Predict 2:  How do the potential and kinetic energies of the skater compare as she travels down the 
ramp?  How does the total energy change as the skater goes down the ramp? 

 

 



Explore 2:  Click the tab on the right labeled “Energy vs. Position”, move the graphic box to the right 
and click off the check boxes labeled “Thermal” and Total” so that it resembles the picture below: 

 
Observe and record what happens to the kinetic and gravitational potential energies as the skater 
moves down the ramp. 

Explain 2:  What happens to the kinetic and gravitational potential energies as the skater moves 
down the ramp?  What happens to the total of kinetic and gravitational potential energies as the 
skater moves down the ramp? 

Engage 3:  What happens if the skater uses a ramp with different heights? 

Predict 3:  What do you think would happen to the kinetic, gravitational potential energy, and total 
energy if the skater was released at the top of the ramp if the height of the ramp was increased? 

Explore 3:  Move the dot on the left to raise the ramp to two heights greater than 4 meters.  Observe 
and record what happens to the kinetic, gravitational potential, and total energies as the skater moves 
down the ramp. 

Explain 3:  Describe what happens to the kinetic, gravitational potential, and total energies as the 
skater slides down ramps with different heights.  How does the gravitational potential energy of the 
skater at the beginning of the ramp vary as the height of the ramp is increased?  Where do you think 
this gravitational potential energy comes from? 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


