Forced to Accelerate..    Name ___________________
Date _____________

Period ___________
Purpose: How is the acceleration of a car related to the force that is pulling it?
Hypothesis: If a force is increased to pull the car, the car will accelerate in a 

(linear) or (non-linear/exponential) relationship _______________ .
Background: Newton’s second law of motion states that:

 Force = Mass x Acceleration.
The force is measured in kg m/s2 or newtons. 
	· Rolling car – or some other rolling object

· String
· Masking Tape
· Several large weights
· Meter Stick

· Masking Tape

· Stopwatch
· Spring Scale




Materials: 
Procedure:
1. Attach a loop of string to the car. Place the weights on the car - Optional.
2. Using masking tape, mark off a 1 meter distance on a level floor. Label one end “start”, and the other “finish”.

3. Attach a spring scale to the loop of string. Pull it so that you maintain a force of .5 N. Be sure to pull with the scale straight out in front. Practice applying a steady force to the car as it moves.
4. Find the smallest force needed to pull the car at a slow, constant speed. Do not accelerate the car. Record this force here. __________ N
5. Add .5 N to the force in the step 4. This will be enough to accelerate the car. Record this force in the table.
6. Hold the front edge of the car at the starting line. Then pull on the spring scale with the force you found in step 5.

7. When you release the car, maintain a constant force until the car reaches the finish line. Another partner should time how long it takes the car to go from start to finish. Record the time in column labeled Trial 1.

8. Repeat the last two steps twice more for Trial 2, and Trial 3.

9. Now repeat steps 6 through 8 using a force 1 N greater than the force you  found in step 4.
10.  Repeat 6 through 8 twice more. Use forces that are 1.5 N and 2 N greater than the force in step 4.

11.  For each force you used, find the average of the three times that you measured. Record the average in your data table.
12.  Find the average speed of the car for each force. Use this formula: Average speed = 1 m / Avg time. Record this value for each force.

13.  To obtain the final speed of the car, multiply each average speed by 2. Record the result in your data table.

14.  To obtain the acceleration, divide each final speed you found by the average time. Record the acceleration in your data table.

15.  Make a line graph. Show the acceleration on the y-axis and the force on the x-axis. The y-axis scale should go from zero to about 1 m/s2. The x-axis should go from about zero to 3 Newtons.
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4 Part Conclusion:
1. Include purpose and Hypothesis: Listed above!

2. Background information: Listed above!
3. Important observations: Make a graph of acceleration vs force. What does your graph show about the relationship between the acceleration of the car, and the pulling force?
4. Source of Errors/Suggest similar lab: Think about the Mass the on car!
