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Exploring Acceleration
Equipment Needed

Dell Laptop Computer

AC Adapter, Dell Laptop

Air Supply, Pasco SF-9216
Air Track, Pasco SF-9214
Air Accessory Track Kit Pasco SF-9295
Glider, for Air Track Pasco SF-6306
Jack, Table Blue

Jack, Table Silver ‘Jiffy Jack’
LabQuest Mini, Vernier LQ-MINI
Ringstand, Miniature

Stopwatch, Mychron #261
Introduction

Acceleration is the rate at which an object’s velocity changes.  Acceleration can be expressed as meters per second per second ([image: image2.png]


 or [image: image4.png]M/ 2



).  Forces such as gravity, air resistance, and friction can cause an object to accelerate (increase velocity over time) or decelerate (decrease velocity over time).  If an object does not encounter these forces and travels at a constant velocity, then it is not changing velocity and there is no acceleration or deceleration.
Acceleration is given by the equation:
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For all runs we will use [image: image16.png]


.  That’s because we use the same start point each time.
Figure 1
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Set Up

1. Set up the experiment to look like Figure 1.  In the photo, the wiring and computer have been left out.
2. Place the silver jack under the single leg of the air track.  For our setup today the jack should be most of the way down.

3. Place the blue jack alongside the air track.  This will make it possible to raise and lower the photogate at the upper end of the air track where the mini ring stand may not be tall enough.

4. Glider—use the 10cm flag.  That is the default size in the file we will use.

5. Open LoggerPro 3.x.

6. Under ‘File’ click ‘Open’.

7. The address of the file you need is

\Probes & Sensors\Photogates\One Gate Timer.cmbl
Procedure

1. You will make five runs down the air track with the glider to collect all of the data you will need.
2. Every run will start from the 20cm mark near the upper end of the air track.  Line up the center pin of glider on the 20cm mark for the release.

3. For the first run, the photogate will be placed at the 40cm mark.

4. Hit the green ‘Collect’ button.  When you release the glider, one member of the group will time the glider from the release to the photogate.

5. Repeat the run moving the photogate down the track 20cm for each new run.

6. Record your data and complete your calculation for acceleration in Table 1.

Table 1
	Run #

Gate @
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	#1

40cm
	
	
	

	#2

60cm
	
	
	

	#3

80cm
	
	
	

	#4

100cm
	
	
	

	#5

120cm
	
	
	


Questions

1. Compare the calculated acceleration values (a).  What conclusion can you make from these values?  Explain.

2. Find the acceleration from Point #3 to Point #5.  How does it compare to the other accelerations in the table?  Does your conclusion made in Question #1 still apply?
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