Name_________________________Box#____
Date_______________________per________

AP Physics B – Motion in a straight line

Purpose: To describe motion in terms of displacement, velocity and acceleration for a motorized cart and a cart on an inclined plane.

Materials: Motorized cart, lab cart, ramp, spark recording timer, spark paper tape and metric ruler.
	Time
	Displacement

	 0 s
	0 m

	 0.10s
	

	0.20 s
	

	0.30 s
	

	0.40 s
	

	0.50 s
	

	0.60 s
	

	0.70 s
	

	0.80 s
	

	0.90 s
	

	1.00 s
	

	1.10 s
	


1) Mount the spark timer horizontally.

2) Thread the spark tape through the device and tape it to a motorized toy car. The car should basically be allowed to pull the tape through the timer.

3) Make sure the timer is OFF and set to 10 Hz or 1/10th of a sec. The timer will basically make 10 marks every second.
4) Turn the spark timer on, but do not turn on the car.

5) Verify that you have threaded the correct side of the tape through the device as you should see a rather large black spot.

6) Once you realize you are using the correct side, turn the car on and allow the car to pull the entire tape through the device.

7) Turn the device off.

8) Choose a spot a few clicks away from the initial black spot. This will be your initial position of ZERO. 

9) Measure a record the displacement between successive marks on the tape. 

Plot your data on the graph below (time on the x-axis because it is the independent variable) using a reasonable scale for each axis. Be sure to LABEL each axis with the appropriate quantity and units. 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Plot a line of best fit for your data and find the slope of the line of best fit. 

SLOPE = ___________
Explain any NON-HUMAN factors which may have introduced error into this experiment. 
Part II – Repeat the entire procedure, except this time attach the spark tape to a cart that is allowed to move down an inclined plane. Each mark is 1/10th of a second.
	Time
	Displacement
	Average Velocity
	Final Velocity

(A.V. * 2)

	 0 s
	0 m
	
	

	0.1
	
	
	

	0.20 s
	
	
	

	0.30 s
	
	
	

	0.40 s
	
	
	

	0.50 s
	
	
	

	0.60 s
	
	
	

	0.70 s
	
	
	

	0.80 s
	
	
	

	0.90 s
	
	
	

	1.0 s
	
	
	

	1.1 s
	
	
	


Plot 2 graphs below: Displacement vs. time and Final Velocity vs. Time. Use a reasonable scale for each axis. Be sure to LABEL each axis with the appropriate quantity and units. 

Displacement vs. Time

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Final Velocity vs. Time

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Plot a line of best fit for your data and find the slope of the line of best fit. 

SLOPE = ____________
Describe the motion of the toy car as evidenced by your graph in part I
Explain the significance of each graph in part II.

