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Acceleration Celebration Lab



Mrs. Wolfe

Name ___________________ Period ____ Date ______ Score ______/10

Introduction:  All things that move must accelerate.  Think about it. As you sit in your seat, what’s your velocity?  If you move, you have obviously increased your velocity because it is no longer zero.  This means you have accelerated.  In this lab, you will practice calculating the acceleration of an object.

Pre-lab Questions:

1. Define acceleration.

2. What’s the difference between acceleration and velocity?

3. Write the equation to calculate acceleration.

Materials:

Ramp

Blue car

Textbook

Meter stick

Stopwatch

Procedure:

Part A – Measuring the AVERAGE VELOCITY of a car

1. Place the textbook under one end of the ramp so that the ramp is elevated on one side.  Position the other end of the ramp on the countertop.

2. Place your blue car at the top of the ramp.

3. Allow the car to roll down the ramp.  Observe its motion.

4. Answer post-lab questions 1-3

5. Using the meter stick, measure the distance traveled by the car on the ramp only in meters.  Use the stopwatch to measure the time that it takes for the car to go down the ramp.

6. Complete the data table for Part A in the data section. 

7. Answer post-lab questions 4-7.

Part B – Measuring the FINAL VELOCITY of a car

8. Allow the car to roll down the ramp again.  This time, allow the car to roll across the countertop until it comes to a stop.

9. Answer post-lab question 8-10.

10. Place a meter stick at the bottom of the ramp so that it is measuring one meter out on the countertop from the bottom of the ramp.

11. Allow the car to roll down the ramp again.  Again, allow the car to move across the countertop until it comes to a stop.  (If it rolls past the end of the meter stick, get a second meter stick and lay it down to extend the measured distance.  Repeat step 11 with the two meter sticks).  

12. Repeat step 11, using a stopwatch to measure the time it takes for the car to travel from the bottom of the ramp until it stops.  Check the meter stick to see how far the car traveled from the bottom of the ramp.

13. Complete the data table for Part B in the data section.

14. Answer the remaining post-lab questions.

15. Return your supplies to the front of the room.

Data:

Average Velocity of the Car Down the Ramp

	Part
	Distance (meters)
	Time (seconds)
	Velocity

	A
	
	
	


Final Velocity of the Car at the Bottom of the Ramp

	Part
	Distance (meters)
	Time (seconds)
	Velocity

	B
	
	
	


Post-lab Questions:

Part A

1. What is the initial velocity of the car?  Explain your answer.

2. Did the car accelerate as it rolled down the ramp?  

3. Draw a diagram of the ramp in the space below.  Circle the spot on the ramp where the car has the INITIAL velocity.  Place an X in the spot on the ramp where the car has AVERAGE velocity.  Draw a square over the spot on the ramp where the car would have the FINAL velocity.

4. What type of velocity did you calculate in Part A – average or final velocity?  Hint:  Re-read the heading for Part A.

5. Explain WHY you cannot use this velocity to calculate the ACCELERATION of the car down the ramp.

Part B

6. Did the car continue to speed up once it was on the flat countertop?  

7. If there were NO friction on the flat countertop, would the car slow down?

8. Pretending that there is NO FRICTION on the countertop, and that the countertop is a completely flat surface, describe what would happen to the speed of the car once it leaves the ramp.

9. You just measured the average velocity of the car on the countertop.  According to your answer in number 10, how does this average velocity compare to the final velocity of the car right before it leaves the ramp?  Explain your answer.

10. Redraw the diagram for number four in the space below.  Write in the calculations that you have made for the car on the ramp (the initial velocity, average velocity, and final velocity).  

11.  Fill in the values below from your data tables.  THINK HARD ABOUT WHICH TIME YOU SHOULD USE IN YOUR CALCULATIONS!!  
Initial Velocity =

Final Velocity = 

Time =

12.  Calculate the acceleration of the car down the ramp using the values above.  Show your work!

13. Sue and Johnny decided to take a short-cut during the lab.  Instead of following directions, they measured the distance of the ramp to be 1 meter and the time that the car rolled down the ramp to be 3 seconds.  Their data and calculations are shown below.  HOWEVER, THE FINAL VELOCITY IS WRONG, which makes the acceleration wrong!!!  Explain WHY the final velocity is wrong.

Distance of the ramp only = 1 meter

Time down the ramp only = 3 seconds

Final Velocity = 1/3 = .33 m/s down

Initial Velocity = 0 m/s down

A = vf – vi

           t


A = .33m/s – 0m/s
               3s


A = .11 m/s2 
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Distance down ramp=1 m


Time down ramp = 3 sec
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