Toy Car Motion Lab

PURPOSE:  To observe the motion of a toy car and create position-time, velocity-time and acceleration-time graphs of this motion.

HYPOTHESIS:  You need to write what you think will happen in terms of the motion of the car going down the ramp in the classroom.  Describe the ramp in this as well.

MATERIALS:     Ticker tape


Ticker Timer



  Metre stick


Toy car



  Long straight ramp

Masking tape

PROCEDURE:  

1. Set up a runway that starts at the top of a ramp and eventually ends up going on a horizontal runway.  Make sure the car has enough space to stop.  Check with teacher before doing any experiment!!!

2. Attach a long length of ticker tape to the back of a toy car using the masking tape.  Make sure it is long enough!  
3. Set up the ticker timer by plugging it in.
4. Thread the ticker tape through the ticker, on top of the pad of carbon paper (carbon facing up).  Make sure there are no tangles, etc that may prevent the car from running smoothly.
5. Position the car close to the ticker, pointed straight down the “runway”.

6. Start the ticker.  Then release the toy car.

7. When the toy car has stopped, stop the ticker.
8. That was your trial run.  Now repeat for the actual experimental run.
9. Collect the data from your ticker tape.

RESULTS:

1. Create a data table with the headings:  Time (s) and Position (cm)

2. On your length of ticker tape, count and mark off every 6th dot.
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The ticker timer makes 60 dots per second.  Therefore, the time recorded in the data table should be tenths of a second (0.0s = dot #1, 0.1s = dot #6, 0.2s = dot #12, etc)
	Time (s)
	Position (cm)

	0.00
	0.00

	0.10
	2.54

	0.20
	6.73

	0.30
	10.28

	…
	…


4. Using a meter stick, measure the length from the first dot to the 6th dot.  Record the length in the data table.  

5. Then measure the length from the first dot to the 12th dot.  Record.  Repeat the process for every 6th dot, always measuring from the first dot.

6. Create a position-time graph from the data table.

7. From the position-time graph, create a velocity-time graph.  Use instantaneous velocities.  Make sure you show these tangents (use different colours to make it clear)!  Remember to show sample calculations for this.

8. From the velocity-time graph, create an acceleration-time graph using the same method as in 7.

Make sure all graphs are clearly labeled, show appropriate scales on the axes, and have titles.  Connect the points with an appropriate line of best fit (straight or curved).
ANALYSIS:  


POSITION-TIME GRAPH:

1. Are there any parts of the graph where the car was traveling with uniform or constant velocity?  How can you tell?

2. Are there parts of the graph that indicate that the car was accelerating?  How can you tell?

3. What is the relationship between the steepness of the slope of the graph and the velocity of the movement?  Where was the car’s velocity the greatest?

4. What is the average velocity of the car for the entire journey?

VELOCITY-TIME GRAPH:

5. According to the velocity-time graph, are there any segments when the car was undergoing uniform acceleration?  How can you tell?

6. Calculate the average acceleration for any segments that appear to be uniform.

7. Calculate the total displacement by the car.

CONCLUSION:

Describe the observed motion of the car.  Compare how this observed motion relates to shapes of the curves and the calculated velocities and accelerations on the graphs.  Why are position-time graphs and velocity-time graphs useful for the study of motion?  What are their limitations?

Explain any problems encountered during the experiment that could account for errors in the data.  Describe any changes you would make to this lab in the future.
