
3.4 

PROCEDURE I. Selecting the starting point. Calculate the Total Mechanical  Energy of the marble at the star ting point.  Choose 

seven sections of the roller coaster in which the marble accelerates.  Calculate the Total Mechanical Energy at each of these points. 

PROCEDURE II. The gravitational potential energy of the marble To simplify calculations, treat the height of point 7 as the        

reference point where gravitational potential energy equals zero. The gravitational potential energy of the marble depends on the height of 

the starting point compared to the ending point of the marble’s path. Gravitational potential energy equals (mass)*(acceleration due to     

gravity)*(height). This can be written as P.E.= mgh.  

 

 

 

Find the mass of the marble. Measure the mass of the marble.___________ grams Conver t the mass of the marble to kilograms.  

 

The principle of conservation of energy is one of the more far-reaching general laws of physics. It states that energy is nei-

ther created nor destroyed but can only be transformed from one form to another in an isolated system. Because the total ener-

gy of the system always remains constant, the law of conservation of energy is a useful tool for analyzing a physical situation 

where energy is changing form. Imagine a swinging pendulum with negligible frictional forces. At the top of its rise, all the 

energy is gravitational potential energy due to height above the stationary position. At the bottom of the swing, all the energy 

has been transformed into kinetic energy of motion. The total energy is the sum of the kinetic and potential energies. It main-

tains the same value throughout the back and forth motion of a swing.  

INTRODUCTION AND OBJECTIVES The Law of Conservation of Energy states that energy can be neither  created nor  destroyed.        

However, energy can change from one form to another. In the case of a marble on a roller coaster, a marble starts at the top of the roller 

coaster with a relatively large amount of potential energy and no kinetic energy. As the marble starts rolling down the roller coaster, the 

amount of potential energy stored in the marble decreases while its kinetic energy increases. Potential energy is also converted into heat   

energy due to friction. In this experiment, you will be calculating the Total Mechanical Energy, Kinetic and the change in Potential Energy of 

a marble traveling between seven  points on a  roller coaster.  

Calculating Potential Energy and Kinetic Energy of a Rolling Marble  

Reference Point = 0 meters 

Note: At each of the seven points, you will need to make 
sure that your height is measured in meters.  Use the chart 

below to convert from centimeter to meters. 
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III. Calculating the kinetic energy of the marble As the marble is rolling down the roller  coaster , it will gaining Kinetic Energy as it  

is losing Potential Energy.  The Total Mechanical Energy of the system will stay constant during this change.  Calculate the Kinetic Energy 

by subtracting the Potential Energy from the Total Mechanical Energy (KE = TME — PE). 

 

 

 

 

 

 

IV. Conclusion  

1. What is the total Mechanical Energy of the marble at point 1, before the marble starts to roll? ____________  

2. What is the total Mechanical Energy of the marble at point 7? _____________________________________  

3. Compare your answers to questions 1 and 2. Should these answers be the same? _______________________ why or why not? 

___________________________________________________________________________________________________________ 

___________________________________________________________________________________________________________  

Consider the three situations below.  Identify whether 

or not the total Mechanical energy (TME) is being 

conserved.  Explain why. 

 

 

 

 

 

 

 

 

 

 

Why or why not?_____________________________ 

 

___________________________________________ 

 

 

 

 

 

 

 

 

Why or why not?_____________________________ 

 

___________________________________________ 

 

 

 

 

 

 

 

 

 

Why or why not?_____________________________ 

 

___________________________________________ 

Consider the falling and rolling motion of the ball in the following two friction-free 

situations. In one situation, the ball falls off the top of the platform to the floor. In 

the other situation, the ball rolls from the top of the platform along the staircase-like 

pathway to the floor. For each situation, indicate what types of forces are doing 

work upon the ball. Indicate whether the energy of the ball is conserved and explain 

why. Finally, fill in the blanks for the 2-kg ball.  

A._______ D._______ G._______ J._______ 

B._______ E._______  H._______  K.______ 

C._______ F._______   I. _______ 

TME=_E___J 

TME=_K__J 

TME=_C___J 

TME=_H__J 


