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PRE   READING   ACTIVITY  

1)If an object is at rest, any forces must be in equilibrium (Zero resultant)(if 
true give eg) 

Based on your previous knowledge Answer the following 
questions as true or false and explain the case 

________________________________________________________________ 

2)A change of velocity (speed and /or direction) requires the action of a force 

________________________________________________________________ 

3)What happens to an object if no forces act after it is set in motion 

________________________________________________________________ 

4)What happens to spacecraft in deep space, if their motors are switched off. 

________________________________________________________________ 

5)If an object is moving at constant velocity, then there must be no resultant 
force acting. 

________________________________________________________________ 

6) 4. If the forces acting upon an object are balanced, then the object 

a. must not be moving.  
b. must be moving with a constant velocity. 

c. must not be accelerating.  

________________________________________________________________ 

 
  

Safe at any Speed! 
Physics Gr11F 

Name:____________________ 

Class:____________________ 

Date:____________________ 
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Many of us have been to a race track or watched NASCAR (National Association 
of Stock Car Auto Racing) races on 
television. Some of us are enthralled by 
these sleek, high-

Reading  Text -12        Safe at any speed 

speed cars hurtling along 
at velocities

Surprisingly, physics is the key to this 
safety. Understanding the powerful forces that operate during a race allows 
scientists and engineers to create protective technologies. 

 where any mistake could be 
dangerous. Yet deaths in this sport are 
relatively rare due to the fact that officials 
are implementing new technologies daily to 
make cars and racetracks even safer.  

One of the forces NASCAR has to work around is the same force a pilot feels 
when doing loops or turns in their plane. This force is explained by Newton’s 
first and second laws. Newton's first law states that an object at rest tends to 
stay at rest and an object in motion tends to stay in motion with the same 
direction and speed, unless acted upon by an outside force. Newton's second 
law states that when there is an unbalanced force, the object will accelerate in 
the direction of that unbalanced force at a rate that is directly proportional to 
the unbalanced force and inversely proportional to the object's mass

Therefore, you would be subjected to these forces in your own car when you 

.  

speed up quickly and your inertia

inertia

, or resistance to a change in your state of 
motion, keeps you pinned against your seat as it accelerates forward; or if your 
car were to stop suddenly your  wants you to keep moving forward and 
you are restrained by your seatbelt as you are thrown forward towards your 
dashboard. When your car speeds up or changes direction, your body wants to 
remain moving in its original direction at its original speed. This is called 
inertia. There is a  fictitious  force that seems to be pushing you in the opposite 
direction .When drivers accelerate or turn corners, they experience a push in 
the direction opposite to the one they are accelerating. During a crash, the car 
and driver may be subjected to very large forces. 
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Another force that is important in racing is down 
force. As air passes over the car at high rates of 
speed, the aerodynamics of the car cause the air to 
push the car down closer to the ground. This down 
force gives the car more traction and allows it to 
maintain its high speed throughout turns. When a 
car is involved in a wreck, though, it sometimes 
loses its down force and can act more like a wing. 
This is what causes a car to flip and hurtle through 
the air, picking up height and speed, making the 
final impact even more dangerous for the drivers and spectators.  

Using physics, engineers have come up with a partial solution to this problem. 
When a car is in a wreck and starts to spin, losing much of its down force, flaps 
on the top of the car are sucked open. These roof flaps disrupt air flow over 
the top of the car and typically the car will spin only once. Even if the car spins 
numerous times, the roof flaps keep the car close 
to the ground as it spins. Keeping a car on the 
ground while it is spinning is important because the 
friction between the tires and the racetrack 
reduces the speed of the car. By slowing the car 
down, the roof flaps either let the driver regain 
control of the car or decrease the force of the 
impact the car makes with any objects in its path.  

As dangerous as the sport of race car driving may 
be, there are many more devices that protect the driver from these dangerous 
forces. First the very design of the car is shielding. The driver is surrounded by 
a steel roll cage that prevents him from being squished. The car’s fuel cell is 
specially designed too. It has four braces to keep it attached to the car. In 
addition, it is filled with foam so that if it does ignite ,the foam will absorb the 
energy of the explosion. Finally, the engine has check valves that will cut off 
the flow of fuel to the engine if it is separated from the car. 

Even the tires are designed for safety. They are double lined so that if the 
outer tire explodes the inner tire remains intact and the driver can drive to 
safety. Plus, air is removed from the tire and replaced with nitrogen. When the 
tires become super heated the moisture in the air vaporizes and expands 
making a noticeable difference in the cars handling. Nitrogen is less likely to 
expand the air and gives the driver more control of the car. 
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ACTIVITY-1 

 
1. Complete the sentences 

a)A _____________  is needed to change the motion of an object. 
 
Forces  can  ______________or decelerate  an object, to change the object’s   
 
________(ie speed or direction). 
 
 
U2.Choose the correct answer  
1-What is Newton's first law of motion? 

  

             a.   Every action produces an equal and opposite reaction.   
  b.   An object remains in motion or at rest unless acted on by a force.   

  c.   As mass increases, inertia also increases.   
    d.   The force on an object equals mass times acceleration.   

  

 
2- What is inertia?   

       a.   As an object's mass increases, its inertia decreases.   
            b.   Mass and inertia are not related.   

 
.  c.  As an object's mass increases, its inertia increases 

d.   Mass and inertia are the same thing. 
  

4-How are velocity and inertia related ? 
a.  As an object's velocity increases, its inertia decreases. 

b. velocity and inertia are not related. 
      c.  As an object's velocity increases, its inertia increases 
      d.   velocity and inertia are the same thing. 
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5-The velocities and masses of four objects are shown. Which one of the 
following objects has the greatest inertia? 

   

a. 5 kg object moving at 3 m/s  
b. 5 kg object moving at 1 m/s  
c. 5 kg object moving at 5 m/s  
d. 5 kg object which is not moving (v = 0 m/s) 

 
 
 
                 a.3 kg object which is moving at 5m/s  
                 b.10 kg object which is moving at 5m/s  
                  c. 2kg object which is moving at 5m/s  
                  d.10 kg object which is moving at 5m/s  
 
6-What is a common example of a force? 

  

        a.   acceleration 
 

 
b.   a push or pull   

  c.   mass    
  d.   inertia  

 
7-If the forces acting upon an object are balanced, then the object 

     a. must not be moving.  
     b. must be moving with a constant velocity.  
     c. must not be accelerating.  
     d. none of these  

8.How many kinds of motion did Newton recognize? 
a.  One  
b. Two 
c. Three 
d. Four 
e. none of the above 

9.One way that you can recognize that a force is acting on an object  
a. is to measure the instantaneous velocity of a moving object. 
b. is to determine its mass at different locations. 
c. is to note any change in the objects state of motion. 
d. a and c 
e. all of the above 

5 Kg  5 Kg  5 Kg  5 Kg  (i) 

3 Kg  

Vc= 5 m / s   V= 5 m / s   V= 5 m / s  V= 5 m/sec / s 

(ii) 
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B. What does Newton’s first law of motion tell you about the forces on an 
object that is   a) stationary             b)moving at constant velocity 
________________________________________________________________
________________________________________________________________
________________________________________________________________ 

Define the following
 

. 1 

Newton’s First Law: 
________________________________________________________________
________________________________________________________________
________________________________________________________________ 
Inertia: 
________________________________________________________________
________________________________________________________________
________________________________________________________________ 

 
Unbalanced Force :  
________________________________________________________________
________________________________________________________________
Balanced Force : 
________________________________________________________________
________________________________________________________________
2.Can you think of examples of forces?  
 Balanced Forces 

___________________________________________________________ 
 

 
 Unbalanced Forces 

         ____________________________________________________________ 
 

 Law UPUst
UPUxamples of Newton’s 1UE 

     
1-
________________________________________________________ 

 
2_______________________________________________________ 
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Q1. Write true if the statement is true. If the statement is false, 
change the underlined term to make the statement true. Write your 
answers in the spaces provided. 

ACTIVITY-2 

 __________________  1. Inertia

__________________ 2. 

 is the tendency of an object to stay at rest or in motion. 

Balanced

__________________ 3. A chair 

 forces are needed to move a pencil across a desk. 

will

__________________ 4 In a car accident, a passenger not wearing a seat belt may crash 

through a windshield because of his or her 

 move by itself because of its inertia. 

inertia

Q2.  

. 

a. In which diagram are the forces balanced? ________________________ 
b.What will happen to the object in each diagram? Why?  

 

 

1.Inertia   A. An action that can causes motion. ____________ 
3-Match the definition with the quantity 

2. Mass   B. Force pulling all object toward each other______ 
3. Gravity   C. The amount of matter in an object______ 
4. Net force   D. Total of all of the forces on an object._______ 
5. Force   E. Ability of an object to resist change of motion____ 
 

 
ACTIVITY-3 

Mark each of the following situations as an example of Newton’s 
First Law or Newton’s Second Law 
Also explain how the situaton is an exaaple oo that paattulaa law 
1.A magician pulls a tablecloth out from under dishes and glasses on a table 
without disturbing them. 
Explain Your Answer: 
 
________________________________________________________________
_______________________________________________________________ 
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2.A person’s body is thrown outward as a car rounds a curve on a highway. 
Explain Your Answer: 
 
________________________________________________________________
________________________________________________________________ 
 
3.A picture is hanging on a wall and does not move. 
Explain Your Answer: 
 
________________________________________________________________
________________________________________________________________ 
 
4.A person not wearing a seatbelt flies through a car window when someone 
slams on the breaks 
Explain Your Answer: 
________________________________________________________________
________________________________________________________________ 
 
5.Pushing a child on a swing is easier than pushing an adult on the same swing,  
Explain Your Answer: 
________________________________________________________________
________________________________________________________________ 
 
6.A soccer ball accelerates more than a bowling ball when thrown with the 
same force. 
Explain Your Answer: 
 
________________________________________________________________
________________________________________________________________ 
 
7.A student leaves a pencil on a desk and the pencil stays in the same spot until 
another student picks 
Explain Your Answer: 
________________________________________________________________
________________________________________________________________ 
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POST   READING   ACTIVITY  

1. 

Directions: Match the terms in column two to the hints in column 
one. 

  Tendency for an object to resist changes in motion.___ A.   Sir Isaac Newton 
   

2.   Also known as Law of Inertia_____ B.   Inertia 
   

3.   Push or Pull_____ C.   Force 
   

4.   Law based on the equation F = m x a ____ D.   Newton’s 1st

   
 Law 

5.   Unit of Force______ E.   Newton’s 2nd

   
 Law 

6.   Object Changing Position  ____ F.    Motion 
   

7.   The greater the force on an object, the greater the _____ 
of an object. 

G.   Newton 

   
8.   Scientist that formulated 3 Laws of Motion____ H.   F = m x a 

 
    

   
10.   Equation showing relationship between force, mass and 

acceleration.    ____________ 
J.   Acceleration 

   
11.   The greater the ____ of an object, the smaller the 

acceleration if a similar   force is applied. 
K.   Mass 

 


