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Date_________________Per________

Honors Physics -Newton's 2nd Law: How much does a car weigh?
Materials: 3 bathroom scales, 3 pillows, measuring tape, stopwatch, car, roadwork cones 
Prelab: . 
1) If we push a car at a constant speed with a force of 45 N, how could we calculate the force of friction? Explain in detail.


2) If a car has no acceleration, what can we say about the NET FORCE? 

3) What is the slope of a velocity vs. time graph? 


Part I : Measuring Friction

1. Have 1 person in the driver's seat to steer, 1 in the back with a stopwatch calling out the time every 2 seconds, and 1 in the back dropping an orange cone on the road every 2 seconds. 

2. Have 3 more people behind the car with pillows and scales to push. 

3. When the timer says "GO", the 3 people behind the car will try to push the car at a CONSTANT SPEED. 

4. The cone dropper will drop a cone every 2 seconds until there are more than 10 cones on the road. **Car pushers- Make sure you note the weight on the scales as you are pushing the car, THIS IS FRICTION!!! 

5. Have one person measure the distance between the cones to VERIFY that the vehicle was moving at a constant speed. Record this information in the data section. 

Data – Scale readings
	
	
	


Friction = ______________ pounds = ________________ N (1 pound = 4.448 N)
Part II – Measuring the mass of the car

1. In this part, we are going to do the same procedure as above except for a few changes. This time the pushers will push at a constant weight of 50 lbs. 

2. When the timer says "Go" the pushers will push the cars and the cone dropper will place a cone on the road every two seconds. 

3. After several seconds you should see cones that have increasing distances between them. 

4. Measure and record the distance from the first cone to each consecutive cone in the data table.

5. Measure and record the actual mass of the car from the sticker in the inside door jam

6. Measure and record the mass of the people INSIDE the car. Be sure to add this value to the mass of the car. 

Mass of Car from sticker (1 pound = 4.448 N =0.454 kg)
	


Mass of people

	
	
	


Find the AVERAGE Velocity over each time Interval
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	ACTUAL TIME
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The idea here is to understand that the AVERAGE VELOCITY actually occurred at a TIME that is HALFWAY during the interval. So if you calculated an average speed at t = 6 seconds. That was the ACTUAL SPEED at 3 seconds. 

Using Graphical Analysis, make a VELOCITY (y-axis) vs. TIME (x-axis) graph and find the slope.
SLOPE = ACCELERATION = ______________

In the space below: Draw a free body diagram for the car in part II.

	


What is the equation of motion for the car?

Remember that in part II each person pushed at 50 pounds each!


Using your equation of motion, solve for the MASS of the car.

Calculate a % error between the calculated mass and the actual mass of (car/people)
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