
18. The diagram shows two squares, with sides of length ,
inclined at an angle  to one another. What is the value of ?
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19. The numbers 2, 3, 4, 5, 6, 7, 8 are to be placed, one per square, in the
diagram shown so that the sum of the four numbers in the horizontal
row equals 21 and the sum of the four numbers in the vertical column
also equals 21. In how many different ways can this be done?

 A 0 B 2 C 36 D 48 E 72

20. In trapezium ,  and  is parallel to .
All four sides of  are tangent to a circle with centre . The
area of the trapezium is 600 . What is the radius of the circle?

PQRS SR= PQ = 25cm SP RQ
PQRS C

2
cm

A 7.5cm B 8cm C 9cm D 10cm E 12cm
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21. Which of the following numbers does not have a square root in the form ,
where  and  are positive integers?

x + y 2
x y

A B C D E17 + 12 2 22 + 12 2 38 + 12 2 54 + 12 2 73 + 12 2

22. A semicircle of radius  is drawn with centre  and
diameter .  The line  is then extended to the
point , such that  and  are of equal length.
An arc of the circle with centre  and radius  is
then drawn so that the line  is a tangent to the

r V
UW UW

X UW WX
X 4r

XY
U V W X

Z
Y

semicircle at , as shown.  What, in terms of , is the area of triangle ?Z r YVW

A B C D E
4r2

9
2r2

3
r2 4r2

3
2r2

23. Tom and Geri have a competition. Initially, each player has one attempt at hitting a
target. If one player hits the target and the other does not then the successful player
wins. If both players hit the target, or if both players miss the target, then each has
another attempt, with the same rules applying.  If the probability of Tom hitting the
target is always  and the probability of Geri hitting the target is always , what is
the probability that Tom wins the competition?

4
5

2
3

A B C D E
4
15

8
15

2
3

4
5

13
15

24. The top diagram on the right shows a shape that tiles the plane, as
shown in the lower diagram. The tile has nine sides, six of which
have length 1.  It may be divided into three congruent
quadrilaterals as shown.  What is the area of the tile?

A B C D E
1 + 2 3

2
4 3

3
6

3 + 4 3
4

3 3
2

1

1

1 1
1

1

25. How many distinct pairs  of real numbers satisfy the equation ?(x, y) (x + y)2 = (x + 4)(y − 4)

A 0 B 1 C 2 D 3 E 4
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1. Which of the following cannot be written as the sum of two prime numbers?

A 5 B 7 C 9 D 10 E 11

2. The diagram shows an equilateral triangle, a square and a regular
pentagon which all share a common vertex. What is the value of ?θ

A 98 B 102 C 106 D 110 E 112

θ°

3. The price of my favourite soft drink has gone up by leaps and bounds over the past
ten years. In four of those years it has leapt up by 5p each year, whilst in the other
six years it has bounded up by 2p each year. The drink cost 70p in 2002. How
much does it cost now?

A £0.77 B £0.90 C £0.92 D £1.02 E £1.05

4. According to one astronomer, there are one hundred thousand million galaxies in
the universe, each containing one hundred thousand million stars. How many stars
is that altogether?

A B C D E1013 1022 10100 10120 10121

5. All six digits of three 2-digit numbers are different. What is the largest possible
sum of three such numbers?

A 237 B 246 C 255 D 264 E 273 

6. What is the sum of the digits of the largest 4-digit palindromic number which is divisible
by 15?  [Palindromic numbers read the same backwards and forwards, e.g. 7227.]

A 18 B 20 C 24 D 30 E 36

7. Given that ,  and , what is the value of ?x + y + z = 1 x + y − z = 2 x − y − z = 3 xyz

A B C 0 D E  2−2 − 12 1
2

8. The diagrams below show four types of tile, each of which is made up of one or
more equilateral triangles.  For how many of these types of tile can we place three
identical copies of the tile together, without gaps or overlaps, to make an equilateral
triangle?

A 0 B 1 C 2 D 3 E 4

9. Pierre said, “Just one of us is telling the truth”. Qadr said, “What Pierre says is not true”.
Ratna said, “What Qadr says is not true”. Sven said, “What Ratna says is not true”.
Tanya said, “What Sven says is not true”.
How many of them were telling the truth?

A 0 B 1 C 2 D 3 E 4

10. Let  be the smallest positive integer whose digits add up to 2012. What is the first
digit of ?

N
N + 1

A 2 B 3 C 4 D 5 E 6

11. Coco is making clown hats from a circular piece of cardboard.
The circumference of the base of each hat equals its slant height,
which in turn is equal to the radius of the piece of cardboard.
What is the maximum number of hats that Coco can make from
the piece of cardboard?

A 3 B 4 C 5 D 6 E 7

12. The number 3 can be expressed as the sum of one or more positive integers in four
different ways:

3;  1 + 2;  2 + 1;  1 + 1 + 1.
In how many ways can the number 5 be so expressed?

A 8 B 10 C 12 D 14 E 16

13. A cube is placed with one face on square 1 in the maze shown,
so that it completely covers the square with no overlap. The
upper face of the cube is covered in wet paint. The cube is then
‘rolled’ around the maze, rotating about an edge each time,
until it reaches square 25. It leaves paint on all of the squares
on which the painted face lands, but on no others. The cube is
removed on reaching the square 25. What is the sum of the
numbers on the squares which are now marked with paint?
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3

2

1

6

19

18

17

16

7

20

25

24

15

8

21

22

23

14

9

10

11

12

13

A 78 B 80 C 82 D 169 E 625

14. Six students who share a house all speak exactly two languages. Helga speaks only
English and German; Ina speaks only German and Spanish; Jean-Pierre speaks only
French and Spanish; Karim speaks only German and French; Lionel speaks only French
and English whilst Mary speaks only Spanish and English. If two of the students are
chosen at random, what is the probability that they speak a common language?

A B C D E1
2

2
3

3
4

4
5

5
6

15. Professor Rosseforp runs to work every day. On Thursday he ran 10% faster than
his usual average speed. As a result, his journey time was reduced by  minutes.
How many minutes did the journey take on Wednesday?

x

A B C D E11x 10x 9x 8x 5x

16. The diagram shows the ellipse whose equation
is . The curve cuts the
-axis at points  and  and cuts the -axis at

points  and .  What is the area of the
inscribed quadrilateral ?

x2 + y2 − xy + x − 4y = 12
y A C x

B D
ABCD

A 28 B 36 C 42 D 48 E 56

A

B

C

D x

y

17. The diagram shows a pattern found on a floor tile in the cathedral
in Spoleto, Umbria. A circle of radius 1 surrounds four quarter
circles, also of radius 1, which enclose a square.  The pattern has
four axes of symmetry.  What is the side length of the square?

A B C D E
1
2

2 − 2
1
3

1
2

2 − 1


