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1 Archie is cycling to a summer camp 
The camp is 45 miles from his home 
He cycled for 2 hours at 7.5 mph 
He then cycled at 𝑥𝑥 mph for the rest of the journey 
After 4.5 hours, he was at the camp. 
What is the value of 𝑥𝑥? 

Solution 
The distance covered in 2 hours is 2 × 7.5 = 15   [1mark] 
The remaining distance is 45 − 15 = 30 miles        [1mark] 
Therefore, he covered 30 miles in 2.5 hours 
Speed = distance ÷ time 
= 30 ÷ 2.5  
= 12  
Hence, 𝑥𝑥 = 12                [1mark] 

2 Two drivers, Aman and Noah leave point P at the same time 
in opposite directions. 
Aman is driving at 20 mph 
Noah is driving at 30 mph 
How long will it take before they are 60 miles apart? Give 
your answer in minutes 

Solution 
Speed = distance ÷ time 
Let the time they have been travelling be t 
Then for Aman: Distance = 20𝑡𝑡 
For Noah: Distance = 30𝑡𝑡 
Their combined distance after 𝑡𝑡 hours is 60 miles 
Therefore, 20𝑡𝑡 + 30𝑡𝑡 = 60     [1mark] 
50𝑡𝑡 = 60   [1mark] 
𝑡𝑡 = 1.2 hours 
1.2 × 60 = 72 minutes       [1mark] 
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3 Ruby drove at a constant speed of 90 mph from Aberdeen 
to Keith. She then drove back to Aberdeen at a constant 
speed of 120 mph.  
Her return trip took 16 minutes less.  
How far is Keith from Aberdeen? 

Solution 
16 minutes = 4

15
 hours 

Let the time taken to drive to Keith be t 
Then, the distance covered is 90𝑡𝑡 
The time take on the return trip is 𝑡𝑡 − 4

15
    [1mark] 

Therefore, the distance covered is 120 �𝑡𝑡 − 4
15
�    [1mark] 

Therefore, 120 �𝑡𝑡 − 4
15
� = 90𝑡𝑡          [1mark] 

120𝑡𝑡 − 32 = 90𝑡𝑡  
30𝑡𝑡 = 32  
𝑡𝑡 = 16

15
 hours               [1mark] 

Hence, the distance is 90 × 16
15

= 96 miles          [1mark] 
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4 A train sets of from Sunderland towards London  
At the same time, another train sets of from London 
towards Sunderland. 
The train from London is 8

7
 times fast than the train from 

Sunderland.  
After 2 hours the two trains meet at Peek district. 
Given that London and Sunderland are 450 miles apart, 
how fast was the train from Sunderland? 

Solution 
Let the speed of the train from Sunderland be 𝑥𝑥 
Then, the speed of the train from London is 8

7
𝑥𝑥   [1mark] 

Distance after 2 hours 
The train from Sunderland: 2𝑥𝑥   [1mark] 
The train from London: 2 × 8

7
𝑥𝑥 = 16𝑥𝑥

7
          [1mark] 

Therefore, 16𝑥𝑥
7

+ 2𝑥𝑥 = 450 
16𝑥𝑥 + 14𝑥𝑥 = 3150         [1mark] 
30𝑥𝑥 = 3150  
𝑥𝑥 = 105 mph              [1mark] 
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5 Mr. Martins is driving from Buckie to Inverness 
The distance between the two towns is 55 miles.  
When the road surface is good, he drives at 50 mph  
When the road surface is not so good, he drives at 40 mph  
The entire journey took 1 1

4
 hours. 

How many miles of good road surface is between Buckie 
and Inverness? 

Solution 
Let the time spent travelling at 50 mph be 𝑡𝑡 
Then the time spent travelling at 40 mph is 1.25 –  𝑡𝑡 
Speed = Distance

Time
  

Therefore  
The distance covered at 50mph= 50𝑡𝑡  
The distance covered at 40mph = 40(1.25 − 𝑡𝑡)   [1mark] 
The total distance travelled is 55 miles  
Therefore, 50𝑡𝑡 + 40(1.25 − 𝑡𝑡) = 55    [1mark]                                                                     
50𝑡𝑡 + 50 − 40𝑡𝑡 = 55  
10𝑡𝑡 = 5  
𝑡𝑡 = 0.5            [1mark]                                                                                                    
So, he drove at 50mph for 30 mins 
Therefore, the distance covered at 50 mph will be  
50 × 0.5 = 25 miles               [1mark] 
 
Hence, 25 miles of the road surface between Inverness and 
Buckie is good 
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6 Towns A and B are 𝑥𝑥 miles apart  
Two riders set off from B towards A  
One of them was travelling at 80mph and the other at 
60mph. The faster rider reaches A half an hour before the 
slower rider. Calculate the distance 𝑥𝑥. 

Solution 
Let 𝑡𝑡 be the time taken by the faster rider to reach A 
Then the slower rider will take (t + 0.5) hours  
Distance = Speed × Time  
For the faster rider  
𝑥𝑥 = 80𝑡𝑡----------Equation 1     [1mark]                                                          
For the slower rider  
 𝑥𝑥 = 60(𝑡𝑡 + 0.5)     
𝑥𝑥 = 60𝑡𝑡 + 30--------------Equation 2  [1mark]                                                                                                             
Therefore, 80𝑡𝑡 = 60𝑡𝑡 + 30  
20𝑡𝑡 = 30  
𝑡𝑡 = 30

20
= 3

2
= 1.5hrs     [1mark]                                                                                                                                    

Therefore, 𝑥𝑥 = 80 × 1.5 = 120 mile   [1mark]                                                                                                          
Hence, A and B are 120 miles apart.            
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7 A particle moves along a straight line. It accelerates 
uniformly from rest to a speed of 10 ms-1 in T seconds. The 
particle then travels at a constant speed for 7.5T seconds 
before decelerating to a stop in 50 seconds. 

a) Illustrate the journey of the particle on a speed-time 
graph.   

b) The particle travelled a total distance of 750m.  
Find the value of T. 

Solution 
a)  

 
[2marks] 
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b) We should calculate the total distance in terms of T 

and make this equal to 750m. We can then solve 
the resulting equation to find T. 

In a speed-time graph, the total distance is given by the area 
under the graph. 
The graph is in the shape of a trapezium. 
Area of a trapezium = �𝑎𝑎+𝑏𝑏

2
� ℎ 

Therefore, �𝑇𝑇+7.5𝑇𝑇+7.5𝑇𝑇+50
2

� × 10 = 750                     [1mark] 

�16𝑇𝑇+50
2

� × 10 = 750  {Divide both sides by 10}  [1mark] 

�16𝑇𝑇+50
2

� = 75          {Multiply both sides by 2} 
(16𝑇𝑇 + 50) = 150   [1mark] 
16𝑇𝑇 = 100  
𝑇𝑇 = 100

16
= 25

4
= 6.25s                                    [1mark] 

 


