VEHICLE Acceleration Lab.

Name ____________________








Section ___________________

As we now know, objects do not always travel at the same velocities.  They sometimes speed up and sometimes slow down.  Calculating the average speed of an object is simple.  We just take the total distance traveled / by the total time it takes for the object to travel that distance.  OR   Velocity = total distance / total time  (plus direction).    But calculating acceleration of an object (slowing down and speeding up) is a bit more complex.  Let’s see how it is done in this lab.  READ CAREFULLY!

PROCEDURES:  

Setting up the lab…

1.
 Use the ramp with TWO dictionaries to produce the incline.

3.
To measure your distances, first, place the cart at the very top of the ramp   and measure the ramp from the front wheels of the cart to the tabletop.  Enter this measurement in centimeters on Table I as distance #1, 2 & 3.

4.
Next, measure the distance from the ramp to the end of the tabletop.

Enter this measurement in centimeters on Table II as distance # 1, 2 & 3.
Performing the Experiment…

1. 
Now you are ready to gather time data for 3 trials.

Place the cart at the top of the ramp and let it go.  Do not push it.

2.
As the vehicle starts moving, start the timer by pushing the yellow button.   Next, push the green lap button when the front wheels hit the tabletop. It will look like the timer has stopped, but it has not.
3.
Allow the cart to roll to the end of the table and push the yellow stop 
button. Record the time on the timer on data Table I.
4.
Press the green lap button to reveal the total time that the cart traveled. 

           Record this time on Table II in the last column on the left.

5.
Use the total time on Table II in the last column on the left and subtract the 

time that was recorded in Table I (ramp time) to determine the table time 

and record you answer on Table II in the last column on the right.  
6.
Repeat steps two through six, two more times for a total of three 

trials.

7.
Calculate the average times for each table.  You will use these averages 
soon.

ANSWERING SOME QUESTIONS:

A. From your observations, (without calculations) do you predict that the vehicle will move faster on the ramp or on the tabletop?  Explain your prediction:

B.
      Why is it especially important to have accurate measurements for both

       parts of this experiment?

Table I  - top of ramp to table (A to B)

	Trial
	Distance (cm)
	Time (sec)

                Ramp time                   

	1
	
	

	2
	
	

	3
	
	

	AVERAGE TIME…………………….
	


Table II - bottom of ramp to end of lab table (B to C)

	Trial
	Distance (cm)
	Time (sec)

        Total time                   Table time

	1
	
	
	

	2
	
	
	

	3
	
	
	

	AVERAGE TIME…………………….
	
	


Completing the Acceleration calculations…

1.
Using the data in table I, calculate the velocity.  Use the average of the

 times in your velocity formula for accuracy.  (Show work and units)

2.
Is the velocity you just calculated the Initial or Final velocity?

3.
Using the data in table II, calculate the velocity.  Use the average of the 
times in your velocity formula for accuracy. (Show work and units)

4.
Is the velocity you just calculated the Initial or Final velocity?

5.       Calculate the acceleration of the cart on the ramp and on the table.  The 

formula is on the board. (Show work and units)
Ramp acceleration (A to B)


Table acceleration (B to C)

Use average time from Table I 



 Use average time from Table II
Follow up questions:

1. What is acceleration?

2.  Did the vehicle accelerate faster on the ramp or on the table top? Why?

3.  Would your answer to #2 change if the ramp had more books underneath it?

4.  Why is it especially important to have accurate measurements for both parts of the experiment?

5.  What are some factors that might introduce error into this experiment?

6. Many times, we can see this with car advertisements that say, “This car can go from 0-60 in 4.2 seconds!” The Final velocity is 60, the starting velocity is 0, and the time is 4.2 seconds.

7. What would the average acceleration be for a car at a stoplight that speeds up to 20 m/s in 10 seconds (in m/s 2 )? 

8. Imagine that a car traveling at 100 m/s must slam on the brakes to avoid hitting a racoon. If it takes 4 seconds for the car to slow down to a stop, what is its acceleration (in m/s 2 )?

