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FIRST YEAR ENTRANCE EXAMINATION  

MATHEMATICS 

 

50 minutes 

 

PLEASE READ THESE INSTRUCTIONS VERY CAREFULLY 

 
Use a pencil.  No calculators, protractors or rulers are allowed. 
 
There are two sections. You should spend 20 minutes on Section A. 
The invigilator will tell you when you should begin Section B. 
 
Show all your workings and write your answers on the lines provided.   
 
Please do not rub out your workings. 
 
If you cannot do a question, leave it and go on to the next one. Try again later.  
 
You cannot ask a teacher for explanations.   
 
If you finish before the end of 50 minutes go back and check your answers.  
Try to complete any questions you have left out.  
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Section A 
 

1) There are a number of coins on a table. 
One quarter of the coins show heads. 
 
If I turn over two coins, then one third show heads. How many coins are there altogether? 

 

 

 

 

 

 

Answer ………………………coins 
2) If 5 mugs cost £3.50 and 8 pens cost £6.80 how much change do I get from £10 if I buy 7 

mugs and 5 pens? You MUST show your working. 

 

 

 

 

 

 

 

 

 

Answer £…………………………… 
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3) There are twenty gifts stacked up into four piles. 
The first pile has 3 less than the second pile. 
The second pile has two more than the third pile. 
The fourth pile has twice as many as the second pile. 
 
How many gifts are in each pile? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer ……, ……, …… and ……gifts 
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4) In Mathsland currency is arranged in alphas, betas and gammas where  
 

1 Alpha=20 Betas and 1 Beta=5 Gammas. 

 

a) How many Gammas in 5 Alphas, 6 Betas and 3 Gammas? 

 

 

 

 

 

 

 

Answer  ………gammas  
b) Using as many alphas as you can, and then betas, then gammas, how would you pay 

for something that costs 789 Gammas? 
 

 

 

 

 

 

 

 

 

 

Answer  ………alphas  ………betas ………gammas  
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5) If the following statements are true, how many Σ s are there in a ⊕ ? 

•  Ψ=Σ+Σ  
•  Θ=Σ+Ψ+Ψ  
•  ⊕=Ψ+Θ  
 

 

 

 

 

 

 

Answer ………………………… Σ 
 

6) A box of biscuits contains 36 biscuits. 20 biscuits have foil wrappers. 15 are chocolate 
biscuits with foil wrappers. If 9 are not chocolate and do not have a foil wrapper, then 
how many chocolate biscuits are there? 

 

 

 

 

 

 

 

 

 

 

Answer …………………………… 
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7)  

 

All the long edges of the shape above have the same length and each long edge is twice as long as 
each short edge. All angles are 90° or 270°. The area of the figure is 200cm2.  

What is the perimeter?  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer ……………………………cm 
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8) Using the fact that these shapes are all rectangular, work out the missing length. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer ………………………………cm 
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9) In this number tower the value in each block is the sum of the two below it. What is 
the value of block T?  

 

 

   188  
 

  

    T   

 43  

 34   25  

20   13 12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer ……………………………… 
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10) Jenny passes 40 electricity poles along the straight road from school to her home.  

The distance between every 2 poles is 30 metres.  

If her school is exactly half way between 2 poles and her home is also exactly halfway between 2 
poles, then 

 

(a) Find the distance from her school to her home in 𝑘𝑘𝑚𝑚. 

 

 

 

 

 

 

Answer ………..………………km 

 

(b) If she walks at an average speed of 8 𝑘𝑘𝑚𝑚/ℎ, how long does it take her to get to school from 
home? 

 

 

 

 

 

 

 

 

Answer ………………………… 

 

END OF SECTION A.  YOU SHOULD CHECK YOUR ANSWERS. 
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Section B 

1. 

a. Mila adds odd numbers together and writes down her results as follows: 

1 = 1 = 12 

1 + 3 = 4 = 22 

1 + 3 + 5 = 9 = 32 

i. Write down the next three lines of this pattern: 

Answer ……………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

ii. Using this pattern, write down the line which contains 169 at the centre. 
 

………………………………………………………………… = 169 = ………………………………… 
 

b. Mila then adds different odd numbers and puts her results in a table again: 

1 = 1 = 13 

3 + 5 = 8 = 23 

7 + 9 + 11 = 27 = 33 

 

i. Write down the next three lines of this pattern: 

Answer ……………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 
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ii. Using this pattern, how many numbers do you need to add together in the line with: 

 

… = 1000 =  … 

 

 

 

Answer ………………………… 
c. Using your answers from parts a. and b. find three numbers 𝐴𝐴, 𝐵𝐵 and 𝐶𝐶 such that  

 

𝐴𝐴 − 𝐵𝐵 = 𝐶𝐶 
and 

𝐴𝐴2 − 𝐵𝐵2 = 𝐶𝐶3 

 

 

 

 

 

 

 

 

 

 

 

 

Answer: 𝑨𝑨 = ………………………𝑩𝑩 =…………………………𝑪𝑪 =…………………… 
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2. The symbol ϕ represents a mathematical operation. 

The rule for ϕ is “add the two numbers and then multiply their sum by the second number”.  

For example, 2 ϕ 3 =  (2 + 3) × 3 =  5 × 3 =  15 

 

Work out: 

a. 2 ϕ 6 = 

 

 

Answer ………………………… 

b. 1
2

 ϕ 3 = 

 

 

 

 

 

Answer ………………………… 

c. 
1

4
 ϕ

1

2
= 

 
 
 
 
 
 
 

 

Answer ………………………… 
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d. If 6 ϕ 𝑚𝑚 = 91, what positive number must 𝑚𝑚 be? Show all your working. 

 

 

 

 

 

Answer ………………………… 

e. If 𝑝𝑝 ϕ 𝑝𝑝 = 72, what number must 𝑝𝑝 be? Show all your working. 

 

 

 

 

Answer ………………………… 

f. Explain why x ϕ y is not the same as y ϕ x. 

 

Answer…………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………… 
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3. The diagram below shows a road network connecting the villages A to H. The numbers between 
the letters show how far apart the villages are in miles. A route connects two villages by travelling 
along the straight lines. 

An example of a route from E to D is EF – FC – CD. 

 

a) What is the shortest route between A and E, and how long is it? 

 

 

 

 

 

 

 

Answer: route……………………………………………………………………………………  

 

………………………miles… 
 

 

b) What is the shortest route between H and C, and how long is it? 

Diagram 
not to 
scale 
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Answer: route…………………………………………………………………………………… 

………………………miles… 
 

c) What is the shortest route between A and H, and how long is it? 

 

 

 

 

 

 

 

 

 

 

 

Answer: route…………………………………………………………………………………… 

………………………miles… 

END OF SECTION B.  YOU SHOULD CHECK YOUR ANSWERS. 
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