
 

      

Chapter 2: 
Describing  

Motion 
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2.1 Measuring Speed 
 1. To calculate speed, we need to first measure  

a. Distance travelled between 2 points 
b. Time taken to travel between these 2 points   

 2. Definition: 

 
Speed  
Average Speed  
  

The distance travelled by an object per unit time 
The speed calculated from total distance travelled divided by 
total time taken  

 

3. Formula for speed (can be used to derive another formulas): 

 

 

  
 

4. SI Unit for speed  

Quantity  
Distance  
Time 
Speed   

SI Unit  
Metre, m  
Second, s 
Metre per second, m/s 

Other units  
Kilometre, km 
Hour, h  
Kilometre per hour, km/h 

 
  
Worked Example 1:  
A runner finished a 1200-meter segment of a race in 30 seconds. What was his average 
speed? 

  
  
  
  
  
 

 
Worked Example 2: 
A submarine is traveling at a constant speed of 20 km/h. How long will it take to cover a 
distance of 300 km? 

  
  
 
 
 
 
 
 

 
  

𝑑 𝑖 𝑠 𝑡 𝑎 𝑛 𝑐 𝑒
𝑡 𝑖 𝑚 𝑒𝑠 𝑝 𝑒 𝑒 𝑑  =
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*Speed = Gradient of the distance time graph 

 •
•
• When the slope is horizontal, it means the slope is zero. 

Worked Example 3: 
A train covers a distance of 600 km in 9000 seconds. What is the speed of the train in 
km/h and m/s? 

  
  
 
 
 
 
  
  
 
 
 
  Distance-time	graph	

 
How does it look like? 

 
 
 
 
 
 
 
 
 
 
  Calculating	speed	from	a	distance-time	graph		

Quick tips: The gradient of the graph indicates the object's speed. 
The steeper the gradient, the faster the movement. 
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Worked Example 4 
 

The figure above shows the distance-time graph for a train. 
 
Answer the following questions: 

  
  
  
  
  
  
  
  
  
  
  
  
  
 

1. How far did the marathoner run? 

2. What was the Marathoner’s  average speed in km/h? 

3. Have the marathoner ever stopped?  

4. When was the marathoner highest speed? 
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2.2 Measuring Acceleration 
  Discuss: What does it mean (in regards to acceleration) when a car company says that 
their car can goes from “0 – 100km/h in 2s”?     
Answer:       

Difference between speed and velocity: 

 

 

  
 

 
3. Important symbols 

u  
v  

Initial Speed 
Final Speed 

4. Unit for acceleration 
 
m/s2 
 

 
 

 
Acceleration 
   1. Acceleration is the rate of change of an object’s velocity (speed).  

Calculating acceleration 

1. To calculate acceleration, we need  
• 
• 

Change in velocity  
Time taken  

 
2. Formula of acceleration  

 
  

• 

• 

• 

Both velocity and speed quantify how fast an object is moving, but velocity also
requires specifying the direction.
For example, an aircraft may have a speed of 300 m/s and a velocity of 300 m/s
heading north.
Speed is a scalar quantity, whereas velocity is a vector quantity. 

𝑣 − 𝑢
𝑡

𝑎 =
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Worked Example 8 
A car accelerates from 20 m/s to 80 m/s in 10 seconds. What is its acceleration? 

  
  
  
  
  
 

 

 2.2.1	Speed-time	graph	
A speed-time graph shows how the object’s speed changes as it moves. 

Distance-time graph  
 
 
 
 
 
 

Speed-time graph 
 
 
 
 
 
 
 

*Always check the graph labels  
 
 Analysing a SPEED-TIME	GRAPH	
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Worked Example 5: 
 

Formula to calculate distance from a speed time graph 

  Distance = 
     
Area of a rectangle =   

     
Area of a triangle =    
 

Name the sections that represent: 
a.
b.
c. 

Steady speed 
Speeding up 
Being stationary 

d. Slowing down  
 2.2.2	Using	a	speed-time	graph	to	deduce	distance	travelled	
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Worked Example 6 
Using the speed-time graph, calculate the distance travelled by the object. 
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 2.2.4	Calculating	acceleration	from	a	speed-time	graph	
We can find the acceleration of an object by calculating the gradient of its speed-time  
graph. 
 
Worked Example 9 - Calculating acceleration from a speed-time graph 
A roller coaster starts at rest and gradually accelerates up a steep incline. It then 
reaches its maximum speed at the peak before descending rapidly. The table below 
shows its speed changes. Draw a speed-time graph to represent this data. 
 

Time / s
  0  
5  
10  
15  
20  
25  
30  

Speed / m/s 
0.0  
5.0  
5.0  
0.0  
5.0  
15.0  
35.0 

 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

  
 
Calculating acceleration from a curve speed-time graph 

• Draw a tangent at the time which acceleration needs to be found 
Calculate the gradient of the tangent • 
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Past	Year	Questions		
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