
AQA Core Maths Paper 1 – Preliminary material questions 2019 
 

NOTE: Please take suggested marks as a somewhat loose guide. 
 

1a) How wide is one side of a 3 lane motorway, including the hard shoulder?  

(1 mark) 

1b) By what percentage does the width of a motorway change if it is increased to 6 lanes? 

 

(2 marks) 

 

2)  The highways agency operates and maintains motorways and major roads. 

In 2012, they published the cost to repair one lane for one mile as £43 000. 

The M25 motorway is 117 miles long. 

Approximately half of the M25 has 4 lanes of traffic with the majority of the rest having 3 lanes. 

Estimate the cost of repairing all of the lanes for the entire M25. 

(4 marks) 

  

https://www.gov.uk/government/publications/cost-of-maintaining-the-highways-agency-s-motorway-and-a-road-network-per-lane-mile


3) When driving, it is commonly recommended to keep a 2 second gap between your vehicle and 

the one in front.  

The speed limit on a motorway is 70 mph and at this speed, 2 seconds is equivalent to a 31.3 metre gap. 

a) How many cars could fit travelling in one direction on 1km of motorway? 

State any assumptions you’ve made. 

(5 marks) 

 

 

 

 

 

 

 

 

 

 

b) Estimate what percentage of a single lane of a motorway is in use at one time. 

(3 marks) 

 

 

 

  



Government statistics tell us the following information about road lengths in Great Britain: 

Year Motorway length (km) All roads length (km 

1987 2 975 352 695 

2017 3 688 397 039 

  

4a) What was the percentage increase in motorway length from 1987 to 2017? 

(1 mark) 

4b) Using the information in the preliminary material, calculate the surface area of 1km of 

motorway. Assume it has 4 standard lanes and a hard shoulder. Give your answer in square metres. 

 

 

 

 

(3 marks) 

The Asphalt Industry Alliance (AIA) published their annual report in 2017 and estimated that a one-time 

cost to repair all the roads in England and Wales would be £12.6 billion. 

4c) Using this information, estimate the cost of repairing one square metre of motorway. 

 You must show your working and state any assumptions you’ve made. 

(8 marks) 

 

https://www.gov.uk/government/statistics/road-lengths-in-great-britain-2017
http://www.asphaltuk.org/wp-content/uploads/ALARM-2017.pdf

