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Describe and compare  
these two motions. 
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1. What is the difference between  
 velocity and speed? 
 
 
2. What is the difference between  
 speed and acceleration? 
 
 
3. Which picture represents an 
 acceleration? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.  A car increases its speed from 
 10m/s to 18m/s in 5 s. How great 
 is the acceleration of the car? 
 
 
5. On which of these hills does the  
 ball roll down with increasing  

speed and decreasing accele- 
ration. 
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Describe these motions. 
Calculate acceleration and 
displacement. 
 
 
Motion 1        Motion 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
Motion 3        Motion 4 
 
 
 
 
 
 
 
 
 
 
 
 
 
Motion 5        Motion 6 
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Motion and force 
 
Forces are balanced 
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Forces are not balanced 
 
 
 
 
 
 
 
 
 
�Speed changes 
 
Force of hand accelerates the brick 
 
 
 
 
Twice as much force produces 
twice as much acceleration 
 
 
 
 
 
 a ~ F
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Force of hand accelerates the brick 
 
 
 
 
 
The same force accelerates 2 
bricks 1/2 as much. 
 
 
 
 
 
 
The same force accelerates 3 
bricks 1/3 as much. 
 
 
 
 
 
 
 
 

 a ~ 1/m   a ~ F/m 
 
 
   a = F/m 
 
Newton’s II law 
 

    F = m·a 
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Exercises 
 
1. Fill in the missing 
 values in the table. 
 

F [N] m [kg] a [m/s2] 

 2 4 

16  8 

32 4  

 
 

2. If the net force acting on a sliding 
 block is somehow tripled, by how  
 much does the acceleration  
 increase? 
 
3.  If the mass of a sliding block is  
 tripled while a constant net force  
 is applied, by how much does  
 the acceleration decrease? 
 
4. It takes 1N to push horizontally  
 on your book to make it slide at  
 a constant speed. How much  
 force of friction acts on the book?  
 
5. A 200kg bear grasping a tree  
 slides down at constant velocity.  
 What is the friction force acting  
 on the bear? 
 
6.  What is the acceleration of a  
 40kg block of cement when  
 pulled sideways with a net force  
 of 200N? 
 
7. What is the acceleration of a 40kg  
 block of cement that is pulled up- 
 wards with a force of 300N? 
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Newton’s III law 
Whenever one object exerts a  
force on a second object, the  
second object exerts an equal  
and opposite force on the first. 

 
When you lean against a wall, 
you exert a force on the wall. The 
wall exerts an equal and opposite  
force on you. 
 

 
Action and reaction forces 
 

 
Action:     tire pushes on the road 
Reaction: road pushes on tire 
 

 
Action:     man pulls on spring 
Reaction:  spring pulls on man 
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Exercises 
 
 

 
Fist hits wall. 
 
 
 

 
 
Head bumps ball. 
 
 
 
 

 
 
Windshield hits bug. 
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Rockets 
 
Introduction using the example of a gun: 

 
The force exerted against the 
recoiling rifle is just as great as 
the force that drives the bullet. 
 
Mass gun:   5kg 
Mass bullet:   10g 
Force:   1’200N 
Acceleration time  0.005s 
 
What is the bullet’s speed? 
 
What is the speed of the gun? 
 
 

�	�������+���������6�����>	����@�����,�� �
�	������	�/���/���	��.��������
����A��
��
��$��
�
�	������6I�������������5kg 

��	�/����6I�������������10g 
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The machine gun recoils from the 
bullets it fires and climbs upward. 
 
The rocket recoils from the  
“molecular” bullets it fires and 
climbs upward. 
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