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The relationship between 
constant speed, distance 
and time

Goal
Produce motion at a constant speed and analyze the relationship between the speed and data collected on the distance travelled and the time interval.

1.
What is the independent variable in this lab?

	


2.
What are the dependent variables in this lab?

	


HypothESIS

	I think that
	

	because
	


MatEriAlS

•
recording stopwatch 
•
recording tape

•
2 C-clamps 
•
adhesive tape

•
bumper
•
ruler

•
cart

	pRoCEDURE
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1.
Attach the recording stopwatch to one end of a table with one C-clamp.


2.
Attach the bumper to the other end of the table with the other C-clamp.


3.
Set the cart at the same end of the table as the stopwatch.


4.
Push the cart forward a few times to practise moving it at a constant speed.


5.
Cut a length of recording tape long enough for the cart to travel the full length of the table.


6.
Slip one end of the tape through the opening for it on the stopwatch.


7.
Attach the other end of the tape to the rear of the cart with adhesive tape. When the cart moves, it will pull the tape, which will record the distance travelled as a series of dots.



	
8.
Plug in the stopwatch.


9.
Set the stopwatch. As soon as the cart begins to move, start the stopwatch; stop it as soon as the recording tape stops moving.


10.
Push the cart forward, giving it a speed that is as constant as possible. Remember to start and stop the stopwatch.


11.
Record the time at which the cart stops moving.


12.
Repeat steps 5 to 11 if a constant speed is not recorded on the tape as a series of equally spaced dots. It is normal for the dots to be closely spaced at the beginning of the tape because the cart was launched from a stationary position.


13.
Unplug the stopwatch. 


14.
Lay the recording tape flat on the table and secure it with adhesive tape.


15.
Draw a line under the first and last dots on the recording tape (starting and stopping points). Next, draw a line under every tenth dot (10, 20, 30, etc.).


16.
Count the number of dots on the tape. Divide the recorded time by the number of dots 
to find the time value per dot. For example, if you have 30 dots and a recorded time 
of 3 seconds, each dot has a value of 3 divided by 30, representing 0.1 second.


17.
Find a series of 8 to 10 dots that are equally spaced.


18.
For each dot in the series, determine the distance travelled (in metres) and the time interval (in seconds), beginning with the dot closest to the starting point. Record the results. (For each dot, measure the distance travelled from the starting point.)

19.
 
Calculate the speed reached at each dot (distance travelled [in m] over time [in s]). 
Record your results.

20.

Put away the materials.


RESULTS

Record your results in the table below. Give your table a title. 

	Title:
	


	Distance travelled (m)
	Time (s)
	Speed (m/s)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


GRAPH
Plot the distance travelled (m) as a function of the time interval (s).


Analysis of the results 

1.
What does the distance-time slope in the above graph represent?

	
	

	
	


2.
What would a 0-value slope in a similar graph represent? 

	
	

	
	


3.
What would a negative-value slope represent in a graph of speed (m/s) as a function of time?

	
	

	
	

	
	


4.
What are the possible sources of error in this lab?

	
	

	
	

	
	


5.
How could you improve the protocol for this lab?

	
	

	
	


Conclusion

1.
Complete the sentence below.


When an object travels at a constant speed, the slope of the graph representing its speed as a function of time will be 


.
2.
What do you conclude from this lab?

	
	

	
	


3.
Was your hypothesis confirmed or not? Explain your answer.

	
	

	
	


APPLICATION

1.
A vehicle travels along a highway, covering a distance of 146 km in 80 minutes. Assuming that the vehicle is moving at a constant speed, what is this speed (in km/h)?

	
	


2. 
The International Space Station orbits at a nearly constant speed of 7700 m/s. Calculate the following:

	a)
its speed in km/h:
	


	b)
the distance it travels in one day (24 hours):
	


	c)
how many times it will fly over the same spot in 24 hours, given that it travels 44 352 km to 

	circle the Earth:
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