Review for Mousetrap Car Unit

Topic One:  Energy, Work and Conservation of Energy

1.  Choose the correct definitions and equations for the following terms from the list below.

Work  (Definition and equation)______________________________________________

________________________________________________________________________

Energy__________________________________________________________________

Kinetic Energy  (Definition and equation) ______________________________________

________________________________________________________________________

Potential Energy______________________________________________

________________________________________________________________________

Gravitational Potential Energy  (Definition and equation) _________________________

________________________________________________________________________

	F*d


	1/2mv2
	mgh

	The ability to do work


	Stored energy due to height
	Stored energy due to position in general

	Energy due to motion
	The product of force times distance in the direction of the force
	


2.  What is the law of conservation of energy?

3.  A pulley is used to lift a book up 5m.  The book has a mass of 2 kg.

a. How much does the book weigh?

b.  How much work is done on the book while lifting it?

c. How much more potential energy does the book have at its new height?

d. If the book is dropped what will be its kinetic energy when it lands?

e. What will the books velocity be when it lands?

4.  A 400 kg car has a speed of 20 m/s?

a. What is the car’s kinetic energy?

b. What form did this energy have before it was the car’s kinetic energy?

c. The brake pads rub inside the wheels to stop the car.  Into what form is the kinetic energy transformed?

d. How much heat energy is produced in stopping the car with the brakes?

e. Instead of braking the car is allowed to coast up a hill to stop.  Into what kind of energy is the kinetic energy transformed now?

f. If all of the energy is transformed into gravitational potential energy, how much gravitational potential energy does the car get and how high up the hill will this take the car?

Topic Two:  Average and Instantaneous Velocities and Distance and Velocity Graphs

1.  What is the equation for calculating average velocity in general?

2.  How can you use this equation to calculate an instantaneous velocity?

3.  What is the equation for calculating acceleration?

4.  What does the slope of a distance graph tell you?

5.  What does the slope of a velocity graph tell you?

6.  What does a negative velocity tell you?

Students in Dr. Despain’s class lined up along 52nd avenue and recorded the times of cars as they drove between Clinton and Division.  

Here is a distance graph for one car.

Here is a velocity graph for the car.

7.  Three data points on the velocity graph are not calculated.  Calculate the instantaneous velocities from the distance graph and draw the velocity graph.  Show your calculations here.

8.  The speed limit in this area is 25 mph, which is about 11.1 m/s.  Was the car ever speeding?  If so when?

9.  From when to when on the graph did the car have constant velocity?

What do these sections look like on the distance graph?

What do they look like on the velocity graph?

10.  From when to when on the graph did the car have negative acceleration?


What do these sections look like on a velocity graph?

11. When did the car have the greatest positive acceleration?  

How can you tell?

During this second what was the car’s acceleration?  Show your work.

Topic Three:  Newton’s Laws and the acceleration due to gravity

1.  What is Newton’s First Law of Motion?

2.  What is Newton’s Second Law of Motion?


What are two other ways that the equation can be written?

What does “net force” mean?

3.  What is another name for the force due to gravity and how do you calculate this value?

4.  At what rate do all falling objects accelerate?

5.  Elias pulls his rusty squeaky wagon for a while as he runs at a fast speed and then stops pulling it.  The wagon keeps going awhile before it stops.  

Use Newton’s Laws to explain what happened when he stopped pulling.  In other words, explain why it kept going but eventually stopped.  Refer to both laws in your explanation.

7.  Tannell says that all objects fall with the same acceleration because the earth’s gravity pulls on all things equally.  Clyde says no, all objects fall at the same rate because the earth’s gravity pulls on heavier objects with more force.  Which one is right?  Use Newton’s Second Law to help defend your answer.

Show calculations for all work.

8.  A  0.5 kg basketball is being thrown upward with a force of 50N.

a. Draw a picture of the basketball and hand and draw all of the forces on the ball.

b. What is the weight of the ball?

c. What is the net force on the ball?

d. What is the acceleration of the ball during the throw?

e. What is the net force on the ball after it leaves the hand?

Baby Gus pulls on the wagon with a force of 8 N.  Elias pulls on the wagon with a force of 16 N.  The wagon has a mass of 4 kg.

a. Draw a vector diagram showing all of the forces on the wagon.

b. What is the net force on the wagon?

c. What is the acceleration of the wagon?

d. How fast will the wagon be moving after 2 seconds, if they each continue to pull with the same forces?

