
 
What is It 23 t 4 5
I 1 81 20 29
What is the sum of the first Five non prime positive
integers
It 41 6 8 9 28

Which of the Following has the greatest value
501 of 10 407 of 20 307 of 30

207 of 40 107 of 50

We have 507 of 10 107 of 50 5

407 of 20 20 0 of 40 2 107 of 40
2 4 8

307 of 30 70 30 9

So the answer is 307 of 30
The diagram shows two isosceles triangles in which the
Four angles marked x are equal The two angles marked
y are equal Find an equation relating x and y

By angle sum of a triangle the
blue angles are 180 2x

Ago 2x By vertically opposite angles the

y y green angles are y
80 2

By angle sum of a quadrilateral

2y t 21180 2K 360

2g 360 4K 360



2y 4x y 2x
The square of a positive number is twice as big as
the cube of that number What is the number
Let the number be x We have

of 2 3

I 2x
x 112

What number is half way between and 2
3

If'st 3 I I
2,41 1 1

IS

Es E
IS

L
IS

For touching circles all have radius 1 and their
centres are at the corners of a square What is the
radius of the circle through the points of contact

X Y Z and T
The square with
vertices at the

1 centres of the four
original circles has
side length 2
This is the

l diameter of the
circle through X Y Z and T
So its radius is 1



Joseph's flock has 55 more sheep than goats What
is the ratio of goats to sheep in the flock

Suppose that there are g goats Then there are

1.55g sheep So the ratio of goats to sheep is

g 1.55g 1 1 SS

2 3 I

20 31

Fussy Fiona wants to buy a new house but she
doesn't like house numbers that are divisible by 3 or

by 5 If all the houses numbered between too and 150

inclusive are for sale how many houses can she choose

From
We have 100 En e Iso I E n 99 E 51 So there ar

51 houses available
Divisible by 3 102 3 34

150 3 50

So the number of houses divisible by 3 is
50 34 t I 17
Divisible by S 100 5 20

150 5 30
So the number of houses divisible by 5 is 11
Divisible by 15 105 15 7

150 15 10

so the number of houses divisible by both 3 and
S is 4



Hence the number of houses she can choose
From is

51 17 11 t 4 27

The diagram shows a pattern which repeats every 12
dots What does the piece between 2007 and 2011
look like

We have 2007 12 167 t 3 so the pattern will

look the same as it does at node 3 Hence the

answer is C
The diagram shows a square inside a regular
hexagon What is the size of the marked angle at X

The interior angles of a regular hexagon are 120

The red angle is 120 90 30

Note that the sides of the square and the sides of the
hexagon have the same length So the marked angle at

X and the blue angle are equal



By angle sum of a triangle
2 LX t 30 180

2 x 150
Lx 7 So

r 30

The diagram shows a rectangle with sides of length
5cm and 4cm All the arcs are quarter circles of radius
2cm What is the total shaded area

TO

The regions marked A have area

22 14 7 22 4 IT

The regions marked B have area



3 2 4 IT 14 17 22 6 4 t T T 2

So the total area of the shaded region is

2 4 IT t 2 2 8 21T t 4 12 2T c Z

66
Catherine's computer correctly calculates 6dg What is
the units digit of the answer

Find a pattern in the powers of 6
G'I 6 mod 10

62 6 mod 10

63 6 mod to etc
The units digit is always 6 Since 6666 is a multiple of
4 6666 is even When a number ending in G is halved the
units digit is 3 or 8 Since it is even here the answer is 8

What is the value of 1 if I 3 S
xt2

we have I x Zz
so Kt2 Zz t 1

2

10W many different positive integers n are there for
which n and n 3 are both prime numbers
Since n l n 31 and so n't 334
IF n odd then n odd and so n't 3 is even But an
even number greater than or equal to 4 must be
composite
If n even and prime the only possibility is n 2
Then n't 3 8 3 11 which is prime
So there is 1 Solution
PQR is a triangle and S is a point on QR
QP QR 9cm and PR PS 6cm What is the length
of SR



Suppose that LPRS D Since PS PR LPSR so also
Since PQ RQ LQPR LQRP a

So the triangles SPQR and DPSR are equiangular and
therefore similar Hence

spin Pfa SF Eg

SR 3 4

IF pig are distinct primes less than 7 what is the

largest possible value of the highest common factor of

2p2q and 3pq
Proceed by cases
Casep 2 q3_ 2p2q 2 4 3

3pq2 3 2 9
HCF 2 3 6

fasep 2 2pZq 2 9 2

3pq2 3 3 4
HCF 36

Casep 3 5 2p2q 2 9 5

3pq2 3 3 25
HCF 9 5 45

Case p 5 3 2pig 2 25 9
3pq2 3 5 9
HCF 9 5 45



So the answer is 45
Driving to Birmingham Airport Mary cruised at 55mph
For the first two hours and then flew along at 7Oomph
For the remainder of the journey Her average speed for
the entire journey was Gomph How long did Mary's journey
to Birmingham Airport take
Suppose that the total time taken was t hours
The average speed was

60 total dist
total time

2 55 t t 21 70
T

Got 110 t 7 Ot 140

lot 30
t 3 hours

A square of side 2 units is folded in half to

Form a triangle A second fold is made parallel to
the first so that the apex of this triangle folds
onto a point on its base thereby forming an isosceles
trapezium What is the perimeter of this trapezium
Original square folded in half

2 2

22 252

After final fold



X 2 x The trapezium is the region shaded
yellowY w

x By Pythagoras
b Ly t E 22tw l

52g y t 2 4
2 x

rz Uy 2
c y tr

By similar triangles if 1 w IIR

and Ez II x 2 1

So the perimeter of the trapezium is

2 t t l t l t 2h

Fr t 2 t 252

2 352



there are lots of ways of choosing three dots from
this 4x4 array How many triples of points are there
where all three lie on a straight line not necessarily
equally spaced

Ease all on horizontal line
There are 4 lines to choose and for each line
4cg 4 possibilities so the total number of options
is 4 4 16
Case all on vertical line
similarly there are 16 possibilities
Cade all on long diagonal
There are 2 Main diagonals to choose between and for
each line 4C 4 possibilities So the total number
of options is 2 4 8
Case all on short diagonal

so there are 4 options
Hence the total number of choices is

1Gt 16 t 8 t 4 44
A square is divided into eight congruent triangles as

shown Two of these triangles are selected at random
and shaded black What is the probability that the
resulting figure has at least one axis of symmetry



The total number of ways to choose 2 small triangles
is 8oz 28
The only way to select two smaller triangles so that
there are no lines of symmetry is to choose one inner

triangle and one outer triangle in adjacent squares eg
There are four inner triangles and for
each of those two incompatible outer
triangles making a total of 4 2 8
asymmetrical designs
So the probability of creating a symmetrical
design is
2 1

8

The diagram shows part of a tiling pattern which is made
From two types of individual tiles 8 by 6 rectangular
white tiles and square black tiles IF the pattern is extended
to cover an infinite plane what fraction is coloured black



8 The side length of the black
square is 8 6 2
The pattern is made up of repeating
copies of the highlighted section
including the black square
This consists of two rectangles and
a square giving it total area

2 8 6 t 2 2 96 t 4

100

so the shaded fraction is Toto Is
what is the largest number of the following statements
that can be true at the same time
Ock'Ll set I I ex co

Ock 1 Osx K I

Draw a number line

0 I

0C x'at tax at

K2 I KC 1 or x I

I Cn LO
O Ca c l
OL x ML I

cwoisidneaietheasiaorniaif.AE
p i i i i

onintercepts se 0,1 and maximum at z

x L when y I I I



So Ock x'Ll Ockal
Hence the maximum number of statements which can

be simultaneously true is 3 red yellow orange
One coin among N identical looking coins is a Fake and is
slightly heavier than the others which all have the same weight
To compare two groups of coins you are allowed to use a set
of scales with two pans which balance exactly when the weight
in each pan is the same What is the largest value of N
For which the fake coin can be identified using a maximum of
two such comparisons
A 4 B 6 C 7 D 8 E 9

It can be done For 9 coins
1st weighing

IF one side say the left is heavier
IF one side heavier that's it
IF equal then it's

IF both sides are balanced
IF one side heavier that's itw w

w IF equal then it's


