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What is Motion? Distance vs. Time Graphs
Background 

Motion is an integral part of our daily activities. We rise from bed, take an early morning jog around the block, drive to school, walk to class, and visit the library. All of these activities involve various kinds of motion. Pictures and graphs are useful ways to represent motion. You will learn how to make and interpret distance/time graphs of different motions.
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Purpose 

· To investigate motion (uniform motion and acceleration). 
· To make distance/time graphs for different motions. 
· To interpret distance/time graphs for different motions.
Materials

· Wooden ramp

· Steel marble

· Chalk

· Meter stick

· Metronome

Procedure 
Day #1

1. Choose 1-2 lab partners. Begin by setting the ramp down the length of the table so that a steel marble will roll down the entire length with a gentle push. The ramp should be as horizontal as possible, but due to possible warping, the ramp may need some folded paper under one end. Practice pushing the steel marble to produce the most uniform motion you can. Discuss in your group what is meant by uniform motion. Write your group’s definition below.

2. Predict what the Distance/Time graph would look like: Straight, horizontal, vertical, curved, slanted, up, down, what?

3. Give the marble a gentle push down the track. Follow the marble down and make a mark with chalk on the table next to the ball whenever the metronome ticks.

4. Measure the distance (centimeters) between the first chalk mark and each mark thereafter. (Always measure from the first chalk mark) and record in the table on the back.

5. Repeat this process two more times but this time pushing the marble a little harder each time.

6. Make a Distance/Time graph for all three trials. Your graph will have three lines.

Data - Day #1              Distance From Chalk Marks for Three Speeds of Uniform Motion
	Slow
	Medium
	Fast

	Time 

(Chalk Mark)
	Distance (cm)
	Time 

(Chalk Mark)
	Distance (cm)
	Time 

(Chalk Mark)
	Distance (cm)

	0
	0
	0
	0
	0
	0

	1
	
	1
	
	1
	

	2
	
	2
	
	2
	

	3
	
	3
	
	3
	

	4
	
	4
	
	4
	

	5
	
	5
	
	5
	

	6
	
	6
	
	6
	


Distance vs. Time of Slow, Medium, and Fast Marbles
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Day #2
7. Choose 1-2 lab partners. Discuss in your group what is meant by acceleration. Write your group’s definition below.

8. Predict what the Distance/Time graph would look like: Straight, horizontal, vertical, curved, slanted, up, down, what?

9. Give the marble a gentle push down the track. Follow the marble down and make a mark with chalk on the table next to the ball whenever the metronome ticks.

10. Measure the distance (centimeters) between the first chalk mark and each mark thereafter. (Always measure from the first chalk mark) and record in the table on the back.

11. Repeat this process two more times but this time prop the ramp up higher each time.

12. Make a Distance/Time graph for all three trials. Your graph will have three lines.

Data - Day #2              Distance From Chalk Marks for Three Slopes
	Low Slope
	Medium Slope
	High Slope

	Time 

(Chalk Mark)
	Distance (cm)
	Time 

(Chalk Mark)
	Distance (cm)
	Time 

(Chalk Mark)
	Distance (cm)

	0
	0
	0
	0
	0
	0

	1
	
	1
	
	1
	

	2
	
	2
	
	2
	

	3
	
	3
	
	3
	

	4
	
	4
	
	4
	

	5
	
	5
	
	5
	

	6
	
	6
	
	6
	


Distance vs. Time of Low, Medium, and High Sloped Moving Marbles
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Analysis

1. Did your graphs look as you predicted they would? 
2. What should a distance vs. time graph of uniform motion look like? 
3. What should a distance vs. time graph of acceleration look like? 
4. Describe what you did to produce a steel marble rolling on the track with uniform motion (constant speed). 
5. Discuss the meaning of the slope of your distance vs. time graph. Give your interpretation of why your graph is a straight line (if it is). 
6. Give your interpretation of any parts of your graph that deviate from a straight line. Make suggestions for the causes for such deviations from a straight line. 
7. How do Distance/Time graphs differ between constant speed and acceleration motion?

Interpret these Distance/Time graphs.
Choose from the following answers: Constant Speed, Standing Still, Constant Acceleration, and Deceleration
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