Name________________\_________  Date_____________ Period_____________









Problem:  Determine how a constant force effects acceleration.

Objectives:
1. To measure the time it takes a person to travel a known distance when a constant force is applied.
2. To construct a distance-vs-time graph for the data collected.
3. To interpret the distance-vs-time graph and make predictions based upon the graph.
4. To learn that when a constant force is applied to a mass a constant acceleration will result.

Hypothesis:________________________________________________________________________________________________________________________

Materials:  1 spring balance, 1 tow rope,  1 skateboard, 1 stopwatch, measuring tape or meter stick, tape, data table, graph paper or computer

Procedure:  
1. Measure out the distances 5m, 10m and 15 m on the floor in the hallway.
2. Choose one student to sit on the skateboard.
3. Tie the rope to the skateboard and place the force meter on the end of it. 
4. Pull the student on the skateboard and have another member record the time it takes for the student to travel 15m.  IT IS IMPORTANT THAT THE FORCE STAY THE SAME ON THE SPRING SCALE THE ENTIRE TIME.
5. Repeat the procedure two more times for that one student.
6. Repeat the entire procedure for two other students riding the cart.  TRY TO VARY THE MASS OF THE PERSON ON THE CART.
[image: ]


Data Tables:

Rider #1 Name___________________  

	Trials
	Time from 0-5m
	Time from 5-10m
	Time from 10-15m
	Constant Force Used

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	Average Time
	
	
	
	

	Distance
	5m
	10m
	15m
	

	Speed
	
	
	
	



Observations: __________________________________________________________________________________________________________________________________


Rider #2 Name___________________  Constant Force Used_________________

	Trials
	Time from 0-5m
	Time from 5-10m
	Time from 10-15m
	Constant Force Used

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	Average Time
	
	
	
	

	Distance
	5m
	10m
	15m
	

	Speed
	
	
	
	



Observations: __________________________________________________________________________________________________________________________________

Rider # 3 Name___________________  Constant Force Used_________________

	Trials
	Time from 0-5m
	Time from 5-10m
	Time from 10-15m
	Constant Force Used

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	Average Time
	
	
	
	

	Distance
	5m
	10m
	15m
	

	Speed
	
	
	
	



Observations: __________________________________________________________________________________________________________________________________
Graphs:  Create one distance-vs-time graph that shows all three riders.  The x-axis should be time and the y-axis should be distance.  Remember to have a title and a key.

Analysis:   Answer the following questions about your graph once it is made.

1. Is the graph a straight line?  If not, what is it?  ______________________________________________________________________________________________________________________
2. How are the lines the same?  How are they different?
______________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________

Conclusion:  Answer the following questions in complete sentences.  REMEMBER TO SUPPORT YOUR STATEMENTS WITH YOUR DATA.

1. Predict what would happen to the acceleration if the person were twice as massive as the largest rider.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Predict what would happen to the acceleration if the person were half as massive as your smallest rider.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
    
3. How does a constant force to mass affect acceleration? 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. What happened to the acceleration as the force applied increased?  Decreased?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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