Laws of Motion Unit Review Answer Key
1.
Write the term next to its definition.  Choose from these terms: 
action    distance    force    inertia    mass    reaction    velocity    displacement
a) inertia - resistance to change in motion
b) distance - measurement from one point to another

c) force - push or pull

d) mass - measurement of the amount of matter

e) action - a force exerted on an object
f) velocity - speed in a particular direction

g) displacement - direction and distance from starting to ending point
2.
In your own words, summarize each of Newton’s Laws, AND give one example.
a.  1st Law – An object at rest will stay at rest, and an object in motion will stay in motion unless acted upon by an unbalanced force. For example, a soccer ball will stay at rest until someone kicks it.
b.  2nd Law – Force = mass x acceleration. For example, the heavier a shopping cart, the slower it will accelerate. The harder the shopping cart is pushed, the faster it will accelerate.
c.  3rd Law – For every action there is an equal and opposite reaction. For example, wheels on a car grip the road while the road pushes the wheels forward.
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3.   Consider Newton’s Laws as you answer these questions.
a.    A 3000 kg hippo is in a circus wagon for a parade.  It’s going down the street at 5 mph.  If a second hippo was added to the wagon, what would happen to the wagon’s acceleration if the amount of force stayed the same? The wagon’s acceleration would decrease because the mass increased. 

Use Newton’s 2nd law to explain why you say this.  The acceleration of an object will decrease if its mass increases.

After adding the 2nd hippo, if the driver wanted to keep the wagon going at 5 mph, what must he do to the force? The driver must increase the force if he wants to increase the acceleration of the wagon.
b.   Which wagon has greater inertia—the wagon with one hippo or the wagon with two hippos?  The wagon with 2 hippos.  
Explain why you say this: Newton’s 1st Law of Motion states that the greater the mass the greater the inertia. Two hippos are more massive than one hippo.
c.  Suppose the wagon had to slam on its breaks.  What would happen to the hippo?  The hippo would continue moving forward until it bumped into something.

Use Newton’s 1st law to explain why you say this.  An object in motion (the hippo) will stay in motion unless acted upon by an unbalanced force (bumping into something).

4.
A mother cheetah ran 100 meters north to catch her prey.  She then dragged it 30 meters farther north to her hungry cub.  
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a.  What was her displacement?  (Draw a diagram to show this.) 
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Her displacement was 130 meters north
                                              100 m

b.  Calculate the velocity of the mother cheetah if the entire trip took her 6 minutes.  (Use the velocity formula and show your work as modeled in class.)


velocity = displacement + direction
velocity = 130 m
                    time                                                                  6 min














velocity = 21.7 m/min north
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5.   Examine the following Position-Time graph.  Identify which sections of the graph match each of the following.  

a) 8-10 No motion for 2 sec.




b) 6-8 Walking back toward the starting point



c) 0-3 Walking away from the starting point



d) 3-6 No motion for 3 sec.

6.  If two golf balls are rolled towards each other at the same speed, what will happen when they meet?  The two golf balls will hit each other and then move in the opposite direction.


Use Newton’s 3rd law to explain why you say this. For every action (the golf balls hitting each other) there is an equal and opposite reaction (the balls moving away from each other).
7.  Using Newton’s 1st Law, explain why it would be a really bad idea to use a bowling ball to play soccer.  Use the terms inertia, mass, and force in your answer. A bowling ball is far more massive than a soccer ball. Because it has more mass than a soccer ball, that means it has more inertia than a soccer ball. That means that it will require a greater force to move a bowling ball than it would to move a soccer ball. That would really hurt your foot!
8.
A skater throws a ball out in front of her.  
Draw and label arrows to show the action 

and reaction forces.
Position (cm)









