
Spaced repetition 

Revision: Speed and Acceleration 

Study page 1. 
Do some questions from a past paper (page 2) and check your answers (page 6). 
Have a break. 
Try and fill as much of page 3 as you can – from memory. 
Use page 1 to check what you wrote – correct any errors – fill in any gaps.  The idea is to make you brain work to remember. 
DO NOT LOOK AT THE NEXT PAGES YET! 

Next study session spend just 5 minutes looking at page 1. 
Do some questions from a past paper (page 4) and check your answers (page 6). 
Now try and fill in as much of pages 5 as you can – from memory, and again use page 1 to check what you wrote – correct any errors – 
fill in any gaps.  The idea is to make you brain work to remember. 
DO NOT LOOK AT THE NEXT PAGES YET! 

A few days later take a blank piece of paper.  Write down all you can remember. 
It doesn’t need to be ‘in the same places’ as page 1 but it might be how you remember it. 

A week later - spend just 3 minutes looking at page 1.  You will be amazed how much you remember! 



What the parts of a distance-time graph 
represent 

Formulas that involve speed, v 

v = ∆d/∆t 
a = ∆v/∆t  

Effect of net forces on an object 
 

unbalanced forces cause acceleration or 
deceleration 

 
balanced forces: object remains at rest 

or travelling at constant speed 

 acceleration  
 constant speed 
 deceleration 
 at rest / 
stationary 
 

 
 

Units of speed 

ms-1  
 

Units of acceleration 

ms-2 
deceleration - 
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What the parts of a speed-time graph 
represent 

 constant 
acceleration  
 constant speed 
 constant 
deceleration 

 
How to calculate average acceleration 
from a distance-time graph (harder!) 

calculate av. speed, v, in 2 straight line 
sections.  
acceleration is the ∆v/t between 2 
straight line sections 
Speed of a falling object (just before it hits 

the ground) 
assume all Ep is converted to Ek; use 

mgh = 1
2
 mv2 to calculate v  

or memorise v= �2gh 
Why speedy things aren’t actually as 
speedy as you calculated them to be! 

energy loss to surroundings (mostly) as 
HEAT due to friction/drag/air 

resistance & some as sound energy 
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2019: Question 1:   
 
A boat travels across a lake to the start of a walking track. The graph below shows the boat’s journey.  

 
(a) Describe the motion of the boat during each section of the journey.  

Section A:  
Section B:  
Section C:  

 
(b)  Calculate the acceleration of the boat in the first 400 seconds.  
 
 
(c) Explain the acceleration and motion of the boat shown in Section B of the graph by discussing the horizontal forces acting on the 

boat. 
 
(d) Show that the total distance travelled by the boat is 1650 m. 

 
 
 

Check answers at end of this document.  
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2016: Question 1 / 2:   
The graph below shows the motion of a horse and rider as they travel along a beach.   The other speed-time graph shows the journey of 
the harvester cutting a crop in a paddock 
.  

                                  
(a) Describe the motion of the horse and rider in each section of the graph. (No calculations are required.)  

Section A:  
Section B:  
Section C:  
Section D:  
 

(b) Calculate the speed of the horse and rider in Section B of the graph. 
 
(c) Calculate the distance the harvester travelled in the first 200 seconds. 
 
(d) Explain how the forces acting on the harvester result in the motion shown in the graph (no calculations are needed). Include 

reference to the net force. 
Section A: 
Section B: 

Check answers at end of this document.  
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Answers: 
 
2019:1 
(a) In Section A, the boat speeds up / accelerates for 400 s. In Section B it has a constant speed of 3 m s–1 for 300 s. In Section C it slows down / decelerating 

for 100 s. 
(b) a = Δv/Δt = 3.0/400 = 7.5×10−3 ms−2 OR 0.0075 ms−2 
(c) Thrust and friction / drag are equal and opposite. The boat is moving with a constant speed, meaning that the acceleration is zero. If acceleration is zero, 

the net force must also be zero. This means that all the forces acting are balanced. Forces are balanced and thus Fnet = 0 and therefore there is no 
acceleration (in Section B) 

(d) Distance travelled = area under the graph.   
d = (0 − 400 s) = 1/2 × 400 × 3 = 600 m    
d = (400 − 700 s) = 300 × 3 = 900 m   
d = (700 − 800 s) = 1/2 ×100 × 3 = 150 m   
Total distance = 600 + 900 + 150 = 1650 m 

 
 
 
 
 
2016:1/2 
(a) A: acceleration /increasing speed B: constant speed C: deceleration / decreasing speed D: stationary / constant speed / stopped 
(b) v = d/t = (500 −100)/(60 – 30) = 400/30 = 13.3ms −1 = 13ms −1 (2sf) (Correct significant figures not required.) 
(c) Area under the graph = b × h = 200 × 7 = 1400 m 
(d) Section A: Harvester has a constant speed (7 ms–1); this means that there is no acceleration. This occurs when the thrust force is equal to friction forces / 

no overall net force.  
Section B: Harvester decelerates. (This occurs when the frictional forces are greater than thrust force). This is because there is an overall net force acting 
backwards / opposite to the direction of motion. 
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