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Instructions 

 

• Calculators are NOT allowed 

 

• This paper consists of 8 questions 

o You are not expected to have time to answer all of the questions 

o You can attempt the questions in any order 

o Focus on completing some questions in full rather than rushed or incomplete 

answers to every question 

 

• Full working is required, not just answers 

o Your working should clearly demonstrate how you have arrived at your answer, 

and should be presented in a clear, mathematical way 

o There may be more space provided than required 

 

 

 



Question 1 

 

Before decimalisation, there were 12 pence in a shilling, and 20 shillings in a pound. The 

symbols for pence and shilling were “d” and “s” respectively, while the symbol for pounds 

is unchanged, “£”. For example, 1 pound, 8 shillings and 5 pence would be written £1 8s 5d. 

 

Calculate: 

a) the cost in shillings of 12 doughnuts costing 4d each 

 

 

 

 

 

 

 

b) the cost in shillings and pence of 5 eclairs costing 1s 4d each 

 

 

 

 

 

 

 

c) the cost in pounds of 20 chickens costing 17s each 

 

 

 

 

 

 

 

d) the cost in pounds and shillings of 15 model aeroplanes costing 9s each 

 

 

 

 

 

 

 

 

e) the cost in pounds, shillings and pence of 8 pairs of shoes costing £1 9s 11d per pair. 

 

 

 

 

 

 



Question 2 

 

60𝑘𝑔 of alloy A are mixed with 100𝑘𝑔 of alloy B to form a new alloy. If alloy A has lead and 

tin in the ratio 3: 2, and alloy B has tin and copper in the ratio 1: 4, find the ratio of 

lead:tin:copper in the new alloy. Give your answer in its simplest form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 3 

 

Find the value of the following, leaving your answer as a fully simplified fraction. The first 

one has been done for you: 

a) 
1

2 −
1
2

 

 

 

 
 

b) 
1
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c) 
1
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1
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1
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1
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e) 
1
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Question 3 continued 

 

These are called continued fractions and e) would be called the 5th continued fraction. 

i) Write down an expression for the value of the 𝑛𝑡ℎ continued fraction 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii) What is the least value of 𝑛 needed for the 𝑛𝑡ℎ continued fraction to be greater 

than 0.9999? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 4 

 

A spy decided to set down some calculations in code. She invented a symbol for each of the 

digits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9: for instance, for 5 she wrote 𝜆. 

 

The symbols for arithmetic operations ( +, ×, = ) are unchanged; adjacent symbols represent 

a number with more than one digit, ie. 𝜆𝜆 would mean 55. 

 

Here are some of her calculations: 

 

ʘ +  ʘ =  ■ ‡  +  ‡  =  ▲ ■ ʘ  +   ‡   =  ▲ ┴ ʘ ʘ  +  ‡‡   =  ▲ ʘ ┴ 

ʘ ×  ʘ = ▲↑ ‡  ×  ‡  =  ■ ▲ ʘ ×  ‡   =  ┴ ↑ 

 

Calculate ʘ ʘ ×  ‡ ‡ , giving your answer using the spy’s code. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 5 

 

Using the consecutive prime numbers 5, 7, 11, … , 23 once each, fill the circles in the diagram 

so that the sum of the three primes in the top row, bottom row, or either diagonal is the 

same prime number. 

 
  



Question 6 

 

In each of the diagrams below, circular holes are cut from a square of card of side 10cm so 

that they touch the sides of the square and each other. 

 

a) In each case find the area of the card remaining after the circles have been cut out. 

Leave your answers in terms of 𝜋 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) If the same process is used with a card of side 𝑎 𝑐𝑚 and 𝑛2 holes are cut out, find an 

expression for the area of the card that is left. 

 

 

 

 

 

 



Question 6 continued 

 

c) The diagram below shows a square containing a circle with radius 𝑟, which contains 

another square. By considering the areas of all three shapes, show that 2 < 𝜋 < 4. 

 

 
 

  

𝑟 



Question 7 

 

A cube measures 3m along each edge. Three square holes are drilled through it: each hole 

has a cross section which is a square of side 1m and runs from the centre of one face to the 

centre of the opposite face (as shown in the diagram below). 

 

 
a) Calculate the volume and total surface area of the object. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 7 continued 

 

It is required to place three identical circular rods through the holes – one through each of 

the three square holes, at the same time. 

 

b) What is the largest radius of rod possible? 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) Using 𝜋 ≈
22

7
, calculate the fraction of the holes that is filled by the rods. Give your 

answer in its simplest form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 8 

 

The number 21 has the property that it’s value is equal to 7 times the sum of its own digits. 

 

 ie. 21 = 7 × (2 + 1) 

 

a) Explain why it is not possible to have a 4-digit (or higher) number which has this 

property. 

 

 

 

 

 

 

 

b) Find all of the two-digit numbers which have the same property. 

[HINT: a two digit number can be written as 10𝑎 + 𝑏] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) Is it possible to find a three-digit number with the same property? You should 

explain your reasoning clearly. 


