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Speeding Up
(Sensor Cart)
You may have noticed that an object rolling down a hill starts out slowly and then speeds up. In this activity, you will measure the maximum speed of a cart as it rolls down a track from different starting positions. You will use Graphical Analysis to measure the speed of a Sensor Cart.
OBJECTIVES
· Measure speed.
· Record data.
· Graph results.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
Go Direct Sensor Cart
Vernier Dynamics Track
ruler
books, bricks, or box to support track
large book
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Figure 1   
PROCEDURE
1. Connect to the Sensor Cart and set up the data-collection settings. 
a. Launch Graphical Analysis. 
b. Connect the Sensor Cart to your Chromebook, computer, or mobile device. 
c. Click or tap Done.
d. Click or tap Mode to open Data Collection Settings. Change End Collection to 3 s. Click or tap Done. 
2. Set up the ramp.
a. Set up the ramp as shown in Figure 1. The high end of the ramp should be no more than 30 cm from the floor. 
b. Place a large book on the floor about 50 cm from the bottom end of ramp. This book will stop your car after it comes off the ramp.
c. If necessary, use tape or chalk to mark a line at 40 cm from the bottom of the ramp, 
60 cm from the bottom of the ramp, and 80 cm from the bottom of the ramp.
3. Position the Sensor Cart at the top and center of the track as shown in Figure 1 with the 
+x arrow pointing towards the bottom of the track.
4. Collect data.
a. Place your cart on the ramp so the front edge of the cart is at the 40 cm line.
b. Click or tap Collect to start data collection, then release the cart.
c. Examine the graphs. Are the graphs smooth, with no abrupt changes? If not, make adjustments and repeat data collection until you have smooth graphs.
5. Click or tap Graph Tools, [image: ], for the velocity vs. time graph, and choose View Statistics. Record the maximum speed in your data table.
6. Repeat Steps 4–5 two more times.
7. Repeat Steps 4–6 with the front of the car at the 60 cm position and again with the front of the car at the 80 cm position.
DATA
	Table 1:  Maximum Speed (m/s)

	Trial
	40 cm
	60 cm
	80 cm

	1
	 
	 
	 

	2
	 
	 
	 

	3
	 
	 
	 



	Table 2

	Release position 
(cm)
	Average maximum speed 
(m/s)

	40
	 

	60
	 

	80
	 


PROCESSING THE DATA
1. Calculate the average maximum speed for each release position. Show your work, and write the average values in Table 2.
2. Graph the results
a. Disconnect the Sensor Cart. 
b. Click or tap File, [image: ], and choose New Experiment. Click or tap Manual Entry.
c. Enter the Release Position values in the first (x) column and enter the Average Maximum Speed in the second (y) column. 
d. Change the column headings to Release Position (cm) and Average Maximum Speed (m/s).
e. Describe the shape of the graph.
3. What happened to the maximum speed as you released the cart from higher points?
4. Explain two ways to make the cart's maximum speed greater, and explain why you think they would be successful.
EXTENSIONS
1. Convert the speeds to km/h and mi/h.
2. Redo the experiment with different amounts of mass on the cart. Summarize your results in a few sentences.
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