Newton’s Third Law Quiz Answer Key
1. Fill in the blanks:
[bookmark: _GoBack]For every action there is an equal and opposite reaction.
2. Which of the following is NOT an example of Newton’s Third Law?
a) I pushed my brother, and then my brother pushes me back with an equal force
b) I punch the wall, and my fist gets the same force back
c) A ball hits the ground and the ground pushes up on it with the same force
d) A gun puts a force on a bullet, and the bullet makes the gun recoil backwards with equal force
3. If you punch a wall with a force of 30 N, what force will you feel on your fist?
30 N
4. A rocket ship launches straight upwards by exploding fuel down towards the launch pad.  What is providing the force to push the rocket upwards?
The launch pad
5. Draw and label the equal and opposite forces on this free-body diagram.

[image: ]Force of rocket fuel onto air
Force of air onto rocket

Figure 1: A rocket is flying through space, jettisoning fuel behind it.
6. Jake and Amir are both standing on identical skateboards. Jake is taller and more massive than Amir. Jake pushes Amir away from him with 10 N of force.
a) What force does Amir feel, and in what direction?
	10 N backwards away from Jake
b) What force does Jake feel, and in what direction?
	10N backwards away from Amir
c) Who will travel farther?
	Amir will because he has a lower mass
d) If Jake had pushed with 20 N of force, what force would he feel backwards away from Amir?
	20 N
7. If you are on a bathroom scale to check your height, and you jump upwards, what will happen to the number on the scale just as you are jumping, and why?
The number will go up just before your feet leave the scale because you have pushed down on the scale to move upwards into the air.
8. A dog is stranded on a boat that is floating on a perfectly calm lagoon.  Which way should he paddle to get the boat to move towards the shore?
The dog should be pushing the water backwards away from the shore to make the boat move forward.
9. Explain why this is NOT an example of Newton’s Third Law.
[image: ]The downward force is the weight of the box, or the force of gravity pulling the box downwards.  The Normal force is the table pushing the box upwards.  These are not equal and opposite because they are acting on the SAME object.  Newton’s Third Law says the action is equal and opposite because the forces act on two different things.

10. A farmer told his donkey to carry his wagon into town. The donkey protests, saying “According to Newton’s 3rd law, if I pull the wagon with a force of 1000N, it will just pull back on me with 1000N, and the forces will cancel out (equal and opposite).  So we won’t get anywhere.”  Explain how the farmer should convince the donkey that he is wrong.
The two forces the donkey is talking about are not acting on the same object. The donkey pushes on the ground, the ground pulls on the donkey, AND wagon pulls on donkey.  The ground is pushing back on him to help push the wagon – this is the equal and opposite force.
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