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Sudden Stops Hurt - Newton's 1st Law (Law of Inertia)  SPS8. B. 

Background  

Newton’s first law describes the motion and acceleration of objects. There are two parts to the 

law. The first part says that an object at rest will stay at rest. The second part says that an 

object in motion will stay in motion. Both parts of the law have an addition that say “unless 

acted upon by an unbalanced force.” Tying together what we have learned so far about velocity 

and acceleration.  Another way of looking at this law is to say that objects will not accelerate 

unless they are acted on by unbalanced forces. 

 Pre-Lab Questions  
1. Can an object in motion have an acceleration of zero? If so, how?  
 
2. In a car crash, there are two collisions. The first one is when the car runs into the other car. What do 
you think the "second collision" is? (Hint: It's the one that hurts)  
 
3. Refer to the picture to the below. The car is about to run into the wall. Make a prediction about what 
will happen to the car, and what will happen to the person  

in the car. PREDICTION: The car will _______________________, and the person in the car will 
_________________________.  
 

 

 

 

Setup: Setup a ramp and wall as shown  

 

 

 
 Procedure: 1. Place a penny on the top of a toy car, and place the car's front wheels directly 

behind the 10 cm line.                                   

2. Let the car go. Record the distance the penny flies from the car. (If the penny is hitting the 

book “wall”, adjust the height of the wall so that the penny can fly freely from the car). Repeat 

two more times from 10 cm.                                        

3. Repeat steps 1-2 from 20 cm, 30cm, and 40cm, and calculate averages for these four 

distances. Graph your findings.                                 

4. Using your data table, make a prediction about how far the penny will fly if the car is released 

from 55cm. Record in the table below.                                      

5. Release the car from 55 cm and record the actual distance in the table below. 
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Lab Follow up Questions: 

Define Inertia             

Define Unbalanced force           

Who is Isaac Newton?           

1. Was your prediction about the car in the cartoon verified (proven true) by your experiments? 

Explain.  

 

2. This lab involves the part of Newton’s First Law that says an object in motion will stay in 

motion unless acted upon by an unbalanced force. Two objects are in motion in this lab. What 

are they?  

 

3. What is the unbalanced force acting in this lab?  

 

4. What object stays in motion, though the other object has been stopped by the unbalanced 

force?  

 

5. When the penny is on the car, it travels in the same direction as the cart. When the penny is 

thrown from the car, in what direction does it go? Why does the penny go in that direction?  

 

6. Explain how seat belts work in terms of Newton’s first law and use the words “inertia” and 

“unbalanced force” in your answer. 

 

7.  How does this lab demonstrate Newton's 1st Law of Motion (Inertia)? 

Distance up 
Ramp 
(centimeters) 

Distance Penny is Thrown (cm) Average distance 
Penny is thrown 
(cm) 

Qualitative Observations 

 Trial 1 Trial 2 Trial 3   

10 cm      

20 cm      

30 cm      

40 cm      

55* cm Distance Prediction from data table (cm):                       Actual Distance from Trial (cm):  
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