Kinetic & Potential Energy Lab

Purpose:

 To use previous knowledge of velocity to perform kinetic energy calculations

 To practice making accurate measurements involving time.

 To make calculations of gravitational potential energy.

 To determine what affects GPE and KE more.

Part one: Potential Energy:

Potential Energy is the mechanical energy of position. In other words, potential energy is how much potential something has to do work. The formula used to measure P.E. is:
P.E. = Mass x G x Height (mgh)

Think about this and take a guess: how would the potential energy of an object be different on the moon?
	Object
	Mass (g)
	Mass (kg)
	Location
	Height  (m)
	PE (J)

	Paperback Book 
	
	
	On the floor
	
	

	Paperback Book
	
	
	On the Desk
	
	

	Paperback Book
	
	
	On the head of the group’s tallest member 
	
	

	Agenda/Planner
	
	
	On the floor


	
	

	Agenda/Planner
	
	
	On the Desk


	
	

	Agenda/Planner
	
	
	On the head of the group’s tallest member 
	
	

	Beaker
	
	
	On the floor


	
	

	Beaker
	
	
	On the Desk


	
	

	Beaker 


	
	
	On the head of the group’s tallest member 
	
	

	Ball bearing
	
	
	On the floor


	
	

	Ball bearing
	
	
	On the Desk


	
	

	Ball bearing 
	
	
	On the head of the group’s tallest member 
	
	


Analysis Questions: 

1. The higher an object is off of the ground, the more/less (circle one) potential energy it has.

2. Would a ball bearing have more/less (circle one) potential energy on the moon than it does on the earth? Explain:
Part two: Kinetic energy
Kinetic Energy is the mechanical energy of motion. In other words, kinetic energy is how much work an object is currently doing. The formula for determining K.E. is: 

K.E. = ½ (m x v2)
And the formula for measuring velocity (average) you would use  ∆X = 1/2(vf + vi)t 

(Remember initial velocity is zero) 

You will set up a ramp similar to the one you set up in the other ramp and ball bearing except you will vary the height and angle of the ramp for each set of trials.
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 Mark 1 meter on the track. 

Fill in the data table on the following page to determine both the P.E. and K.E. for each situation. Remember, release the ball a distance of 1 meter from the bottom each time you do a trial:
Experiment (ramp with one block) 

	Trial 
	Mass (kg)
	Distance Travel by Car (m) 
	Time 

(s)
	Height of the books (m)
	Average 

Velocity 

(m/s) 
	K.E. 

(J)
	P.E. 

(J) 

	1


	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	


Experiment (ramp with two blocks) 

	Trial 
	Mass (kg)
	Distance Travel by Car (m) 
	Time 

(s)
	Height of the books (m)
	Average 

Velocity 

(m/s) 
	K.E. 

(J)
	P.E. 

(J) 

	1


	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	


Experiment (ramp with three blocks) 

	Trial 
	Mass (kg)
	Distance Travel by Car (m) 
	Time 

(s)
	Height of the books (m)
	Average 

Velocity 

(m/s) 
	K.E. 

(J)
	P.E. 

(J) 

	1


	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	


Experiment (ramp with four blocks) 

	Trial 
	Mass (kg)
	Distance Travel by Car (m) 
	Time 

(s)
	Height of the books (m)
	Average 

Velocity 

(m/s) 
	K.E. 

(J)
	P.E. 

(J) 

	1


	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	


Wrap-up Questions:

1. The faster an object moves, the more ____________________    it has.
2. The higher an object is off of the ground, the more ____________________it has.

3. Which has a greater effect on the kinetic energy of an object...mass or velocity? (circle one)
4. What scientific equipment do you need in order to calculate potential energy?
5. Why isn’t the PE and the KE the same for the car?

Review for Work Energy & Power 

1.  Calculate the work done by a 47 N force pushing a pencil 0.26 m.

2.  Calculate the work done by a 47 N force pushing a 0.025 kg pencil 0.25 m against a force of 23 N.

3.  Calculate the work done by a 2.4 N force pushing a 400 g sandwich across a table 0.75 m wide.

4.  How far can a mother push a 20.0 kg baby carriage, using a force of 62 N, if she can only do 2920 J of work?

5.  How much work is it to lift a 20 kg sack of potatoes vertically 6.5 m?

6.  If a small motor does 520 J of work to move a toy car 260 m, what force does it exert?

7.  A girl pushes her little brother on his sled with a force of 300 N for 750 m.  How much work is this if the force of friction acting on the sled is (a) 200 N, 
(b) 300 N?

8.  A 75.0 kg man pushes on a 500,000 t wall for 250 s but it does not move.  How much work does he do on the wall?

9.  A boy on a bicycle drags a wagon full of newspapers at 0.80 m/s for 30 min using a force of 40 N.  How much work has the boy done?
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