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3.1 Forces and Motion 

 

- Force is push or pull 

- Measured in Newton 

- The force diagram is represented by arrows  

- The forces act on any objects may be: 

 

 Balanced force Unbalanced force 

Description  Equal in size – opposite in direction  Not equal in size and/or not in the 
opposite direction 

Cause  
 

No change in movement  Change in movement  

Signs or types 
of change 

1- The object is not moving  
2- The object is moving at a 

constant speed in a straight line  

1- Change speed (faster or 
slower) 

2- Change direction (moving in 
a curved or circular path) 

Examples  
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Other examples: 

 

Why is the Earth not pulled by the Sun or floating in space? 

 

 

To keep orbiting around the Sun, two forces have to 

be balanced: 

1- Gravitational force of the Sun 

2- The centrifugal force that is created due to 

the spinning of the Earth on its axis 
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3.2 Speed 

Speed is the distance that was covered during a certain time.  

 

The unit of speed is m/s (Metres per second means metres for each second) 

 

Note: the term average speed is sometimes used because the speed of an object during a 
journey is not always constant.  
 

Use the triangle to calculate any of them: 
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3.3 Describing movement (Distance-Time Graph) 

Why do we use graphs? 

Graphs are more useful than words for describing movement because: 
• it is easier to see trends and patterns 
• you can read any value of distance or time during the journey, 
from the graph 
• other values, such as speed, can be calculated from a graph 
• information about the whole journey can be seen easily. 

 

Types of graphs: 

 

 

 

 

 

 

Note: 

To describe the movement of an object (or its speed), you have to figure out how the distance 

changes with time.  

 

Direct proportional 

relation  

When a factor 

increases, the other 

increases 

Inversely proportional 

relation  

When a factor 

increases, the other 

decreases 

Zero Slope  

When a factor 

increases, the other 

is the same  

Curve  

When a factor 

increases, the other 

increases then 

decreases 
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Distance-Time Graph: 

 

This is a distance-time graph. It shows the journey of a car from a starting position A to a 
destination, C. The car then returns to its starting position. 
 
Area 1: (From A-B) 

- The distance increases with time.  
- The car was moving at a constant speed, so the graph has an upward slope. 

 
Area 2: 

- The distance is constant while the time is passing. 
- The car is at rest or stationery, so the speed is zero and the graph is leaner. 

 
Area3: 

- The distance is increasing with time but faster than (A-B). 
- The car travels a greater distance each second. So, the distance-time graph shows this as 

a steeper straight, upward-sloping line. 
 

Area 4: (C-A) 
- The distance decreases with time.  
- The car travels at a constant speed back to the starting position, A.  The distance-time 

graph shows this as a straight, downward-sloping line. 
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3.4 Turning forces 

 One of the effects of the force is changing the direction of an object. 

The object that turns is called a lever. 
The point around which the lever turns is called the pivot. 

The moment is the turning effect of a force. 

The moment of a force depends on the following: 
• The size of the force (the bigger the force, the bigger the moment) 
• The distance between the position where the force acts and the pivot 
(the greater the distance, the greater the moment). 
 
You can calculate a moment from this equation: 
 

 
 

The unit of force is the Newton and the unit of distance is the metre. 
Therefore, the unit of moment is Newton × metre, which is written as Newton metre or N m. 
*Remember to use an upper-case N and a lower-case m when writing N m. 
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Balancing 
A seesaw is a type of lever that people sit on either side of the pivot of a seesaw. 
A seesaw will be balanced when the moments on both sides of the pivot are equal and 
opposite. 
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3.5 Pressure between solids 
 

Pressure shows how the force is concentrated on a certain area. 
 
Pressure is affected by 2 factors: 

1- Force  
2- Surface area  

 
- Force is directly proportional to the pressure (increasing the force, increases the 

pressure). 
- Surface area is inversely proportional to the pressure (increasing the surface area, 

decreases the pressure) 
 
How to calculate pressure? 
 

 
 

- Pressure is force divided by area. The unit of force is the Newton and the unit of area is 
the metre squared. That means the unit of pressure is Newtons per metre squared or 
N/m2. 
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Recapping Diffusion 
 
Diffusion is the movement of particles from an area of high concentration to an area of low 
concentration.  
 
- Diffission happens in liquids and gases  

 

 
 

 
 
Factors that affect the speed of diffusion: 
1- Temperature: 

The higher the temperature, the faster the diffusion.  
(Higher temperature makes particles move faster (collide more), so the particles can 
spread out faster). 
 

2- The difference in concentration:  
The bigger the difference in the concentrations of the particles, the faster the 
diffusion.  
 

Diffusion between 

liquids 

Diffusion between 

gases 


