
Linear Acceleration       Name ____________________
Equipment: air-track, car & flag, computer data logging setup for (1) photogate, books   


Objectives: measure velocity, calculate acceleration, observe speed varying with square-root of distance traveled, make & interpret motion diagrams.
Introduction: The acceleration of a frictionless car on an inclined plane is always the same. You will measure velocity and make motion diagrams for this type of motion.

Instructions and Grading:

· Record all data carefully on a separate sheet for later writing on this paper. Neatness and legibility on this page will count.

· Repeat all measurements to verify – accuracy will count.

· Write equations, show work, box answers and units.

Procedure:

1) Connect the photogate to the “DigSonic” 1  slot in the Logger Pro data logger. Plug in the data logger and connect it to a USB port on the computer. 

2) Start the computer and then open the Vernier Logger Pro program. Click “open” folder and follow the path to open: Probes & Sensors/Photogates/One Gate Timing.    

3) Prop up one end of the air track an inch or two above the table with one thick book or a few thin ones. Measure the height of the prop in cm.

4) Set up the photogate at the 50cm mark so that only the flag blocks it when the car passes through. Start the program & verify that the computer records the velocity of the car. 
5) Set Air-Flow to maximum. 

6) Place your car so that the center of the car is at 20cm. Release the car from rest from this location. Repeat this experiment until you have three speeds which are nearly the same. Record the middle value in Table 1. 
7) Move the photogate to the 80cm mark and adjust its height if needed.

8) Release the car from 20cm just as you did in step 5 above. Repeat this measurement as before.
9) Continue this procedure for the car traveling from 20cm to 110cm, 20cm to 140cm, and 20cm to 170cm.
10) Approximately double the height of the prop by adding more books. Measure the new height of the prop in cm. Repeat steps 4 through 8. Record values in Table 2. 
11) On scratch paper – use the v-squared equation to calculate the acceleration for each row of Table 1 & 2.

	Table 1. Prop Height = _________cm
	Table 2. Prop Height = _________cm

	photogate

position
	distance

traveled

(m)
	final

speed

(m/s)
	calc.

accel.

(m/s)
	photogate

position
	distance

traveled

(m)
	final

speed

(m/s)
	calc.

accel.

(m/s)

	50cm
	0.30m
	
	
	50cm
	0.30m
	
	

	80cm
	0.60m
	
	
	80cm
	0.60m
	
	

	140cm
	1.20m
	
	
	140cm
	1.20m
	
	

	170cm
	1.50m
	
	
	170cm
	1.50m
	
	


Use Table 2 values to fill in the blanks to calculate the ratio of the speeds for the following distances traveled:

speed ratio (0.60m)/(0.30m)   = ___________ / ___________ = _____________
speed ratio (1.20m)/(0.60m) = ___________ / ___________ = _____________
speed ratio (1.20m)/(0.30m) = ___________ / ___________ = _____________
Calculate the ratio of the prop-heights (Table 2 height)/(Table 1 height)

= (h2_________) /(h1__________)  = __________

Use the 1.50m data to calculate the acceleration ratio (Table 2 calculation)/(Table 1 calculation) 
= (a2_________) /(a1 _________) = __________
Summing Up:    Uniform Accelerations from Rest

1. When the car is allowed to accelerate twice as much distance the speed of the car increases by about:     a. 0%
       b. 20%
c.  40%
      d. 100%

2. When the car is allowed to accelerate four times as much distance the speed of the car: 
     a. doubles         b. triples           c. quadruples
3. As a pretty good approximation, when the height of the table prop used is doubled, the acceleration of the car

a. does not change at all.

b. also doubles.

c. increases by about a factor of 4.

4. A car starts from rest and accelerates uniformly such that it is moving at a speed of 5m/s after traveling a distance of 1.0m. Calculate the acceleration of the car in m/s/s.

5. A car starts from rest and accelerates uniformly such that it is moving at a speed of 10m/s after traveling a distance of 4.0m. Calculate the acceleration of the car in m/s/s.

CYP Labs 

Page 1 of 2

