
 
What is 6102 2016
We have

6102 2000 4102

and 4102 16 4086
Which of the Following Fractions is closest to 1

A 718 B 817 C 940 D E 11 10

FfffYqf
8l7 oi

1 8 1 7 1110 111 1110
For the Fraction to be as close to 1 as

possible we want to minimise If 11
The smallest value occurs when f

How many of these Five expressions give answers
which are not prime numbers
I't 2 22 32 32 42 42 52 5 t G
We have

1 t 2 It 4 5 prime
it 3 41 9 13 prime
3 t 42 9 t 16 25 not prime
42 52 16 25 41 prime
5 6 25 36 61 prime

so the answer is 1
Amrita is baking a cake today a Thursday She
bakes a cake every fifth day How many dayswill it be before she next bakes a cake on a
Thursday



y
we are looking for the lowest common multiple
of 5 and 7 which is 35
When travelling From London to Edinburgh by train
you pass a sign saying Edinburgh Zoo miles Then
31 miles later you pass another sign saying
Halfway between London and Edinburgh How many
miles is it between them
Let x be the total distance

O X 200 Iz X
p B B B
L 1st 2 d E

sign sign
we have

Gc 200 3.5 Ez
2x 400 t 7 x

x 400 7 393 miles

One third of the animals in Jacob's flock are

goats and the rest are sheep There are twelve
more sheep than goats How many animals are
there altogether
Suppose there are 3N animals altogether
There are in goats and 2n sheep so

ht 12 2n

h 12

3h 36



Find a

a

b
I

Let a b c d be as shown in the diagram
By angle sum of a triangle

Atb 180 75 105
Ctd 180 X

By angle sun of a quadrilateral
360 at 27 t b 1 26 t c 23 t d 24

260 at b t c t d

105 t 180 K

x 285 260 25

What is 2.017 2016 10.16 x 201.7
We have

2 017 x 2016 10.16 x 201.7



9 70 2016 1,0 x 201710

2017 2016 1016
1000

2017
1000

1000

2017
The world's fastest tortoise is a Leopard tortoise
called Bertie He sprinted a 5 Sm track in 19.6
seconds What was his approximate average speed
in km hr
We have

5 Sm 5 S x 1 km
1000

19.6 see 19.6 x L x L hr
60 Go

so his approximate average speed was

5 5 x I 5.5 x fo1 km hr
19.6 x I 19.6 x I

3600 36

5.5
3619.610
198
196

I 1 km hr



The angles of a quadrilateral taken in order are

x Sx 2x 4x Which is it

A kite B parallelogram C rhombus D arrowhead

E trapezium
The shape has no equal angles so it cannot be
A B C or D
To prove it is a trapezium we must show that
two sides are parallel

Cx
x 4M

Note that xt Sx t 4kt Zac 360 so we notice
two pairs of interior angles Hence the top and
base are parallel and the answer is E
The net shown consists of squares and equilateral
triangles The net is folded to form the shape shown
When the Face marked P is placed Face down on the
table which Face will be Facing up

There are 8 squares in the band around the middle
so when P is face down the side that is facing up
should be 4 Squares away
Hence the answer is D



The sum of two numbers a and b is 7 and the
difference is 2 What is ab
We have

at b 7
a b 2

za 71 2 9
a 4.5

b 2.5
so ab 92.52 45,2 114

The diagram shows a heptagon with a line of 3 circles
on each side Each circle is to contain exactly one

number The numbers 8 to 14 are distributed as shown
and the numbers 1 to 7 are to be distributed to
the remaining circles The total of the numbers in each
of the lines of three circles is to be the same
What is this total

Label the numbers in the remaining circles a to 9
as shown below



We have at 8th b t 9 t c
d a Ctl

c c by comparing two edges
Similarly b dt1

et l
f b

d f I
e gtl

g a

since g is adjacent to the 13 and 14 we assign
g l the lowest available value

then e 2 c 3 a _4

Now we assign f the next lowest available value
f 5 So then d 6 b 7
The total of a single line is therefore

91 14 t a It 141 4 19

Tegwen has the same number of brothers as she
has sisters Each one of her brothers has 507 more
sisters than brothers How many children are in Tey en's
Family
The Family has n boys and ntt girls since there
are equal numbers of both when not counting
Tegwen

Consider one of the brothers He has ntt sisters
and n l brothers
So

Ntl 1.5 n l

1.5N I 5
0.5in 2.5



n 5
Hence the total number of children is

5 1 Stl 11

The circle has radius 1cm Two vertices of the
square tie on the circle One edge of the square
goes through the centre of the circle What is
the area of the square

Suppose the square has side
length x and construct radii

k as shownI 1
By Pythagoras the green length
is

So

ZTE a

411 si x

4 4 2 K2
5 2 4

x Is is the area of the square



How many of the following positive integers are

divisible by 24
22 5 52 7 22 32 53 72
22 33 547 23 32 52 7

We have 24 23 3 so only 1 the last of
the numbers is divisible by it
The circles have radii 2cm and 14cm The dashed
circle divides the area of the annulus into two equal
areas what is its radius

Let x be the length
indicated in the diagram
so that the dashed
circle has radius 21 2

The area of the annulus
is

Z K 12 7C IT 14h 22
1921T

The area of the dashed
circle is Tcu 121

So That212 41T 961T Kt 212 96 4 100



and hence the radius of the dashed circle is

742 10cm
The sum of the areas of the squares on the
sides of a right angled isosceles triangle is 72cm
What is the area of the triangle

We have 2b't c 72
b C By Pythagoras CZ 2b so
7 462 72b

b 18
So the area of the triangle is b 9cm
A list of positive integers has a median of 8
a mode of 9 and a mean of 10 What is the
smallest possible number of integers in the list
Since the mode is 9 there must be at least two
copies of it on the list
Since the median is 8 there must be at least
two numbers below 9 on the list one number isn't
enough since the median of just those three numbers
would be 9 and adding numbers above 9 to the
list would increase the median
since the mean is 10 there must be at least one
number above 10 on the list
So there must be at least Five numbers on the
list If there are exactly five then the median
will be 9



It is possible to Find a list of size 6 satisfying
the conditions

I 2 7 9 9 32
So the answer is 6
Two semicircles are drawn in a rectangle as shown
What is the width of the overlap of the two
semicircles

Situate the diagram on the coordinate grid

C5,8 S8
018

3,4 3,41

C5,0 010 Sco

The lower circle has radius 5 and centre o.o so its
equation is



It y 25

The upper circle has radius 5 and centre 0,8 so its
equation is

x y 85 25

At the points of intersection of the two circles we

have

t YZ x't y 8
2

y y 16g t 64

16g 64

y 4

So XZ 25 16 9 x 1 3
Hence the points of intersection are f 3,4 and 3,4
The width of the overlap is the distance between
these points which is 6
The diagram shows a regular octagon what is the ratio
of the area of the shaded trapezium to the area of
the whole octagon



Let y be as shown in the diagram
9 Then the side length of the Octagonr

y is yr2 by Pythagoras
The area of the trapezium is

y't ylyr2 t y

yrz y't y R2 y Itf

Y b The area of the octagon is twice
r n
y s the area of the trapezium plus the

yr area of the rectangleZytyrz
2511th t lyre 2g tyre

2g t 2f2y t 2kg2 t 25
45 4525 4y2 I try

so the ratio of their areas is

511th
Ftr IT

In a particular group of people some always tell the
truth and the rest always lie There are 2016 in the
group One day the group is sitting in a circle Each
person in a group says Both the person on my left
and the person on my right are liars What is the
difference between the largest and smallest number of
people who could be lying
To minimise the number of liars we maximise the number
of truth tellers Since each truth teller needs a liar on



both sides this is done by alternating the two types
eg the liars are in seats 1,3 5,7 and the truth
tellers are in scats 2,4 6,8
So the minimum number of liars is 2016 2 1008

0000 example red liar
O 0 green truth teller
00

To maximise the number of liars each liar should be
adjacent to one liar and one truth teller
1st person liar 002nd person truth teller 0
3rd person liar 0 0
4th person liar 0
Hit Iattener ooo

2014th person liar
2015th person truth teller
2016th person liar
so 2 out of every group of 3 people are liars and
therefore the total number is 23 2016 1344

Hence the answer is 1344 1008 336
A Saxon silver penny From the reign of Ethelbert 2
in the 8th century was sold in 2014 For 78000
A design on the coin depicts a circle surrounded by
four equal arcs each a quarter of a circle as shown
The width of the design is 2cm what is the
radius of the small circle



C

Y let A and C be the
R R centres of the quarteri circle arcsB 2 D

Let 0 be the centre of
R the smaller circle

Let B and D be theIr points shownr
A 0 Let r and R be the

smaller and larger radii
respectively
Note that LBCD 9o
as arc BD is a

quarter of a circle

By Pythagoras in ABCD R't R 2

2R 4 R 2 R R

Now consider SAOC By symmetry LAOC 90 so
we can apply Pythagoras

Rtr t Rtr ZR

2 Rtr 4 2 8
Rtr 4
Rtr 2
r 2 R2



Every day Aimee goes up an escalator on her journey to
work If she stands still it takes her 60 seconds to

travel From the bottom to the top One day the escalator was
broken so she had to walk up it This took her 90 seconds

How many seconds would it take her to travel up the
escalator if she walked at the same speed as before while
it was working
Suppose that the distance travelled is d metres
The speed of the escalator is 4160 m s
Her walking speed is 1190 m s

so when she walks on the moving escalator her speed is

fo t ft dffgo 436
Hence the time taken is

distance 36 seconds
speed

d
436

The tiling pattern shown uses two types of tile regularhexagons and equilateral triangles with the length ofeach side of the equilateral triangles equal to half the
length of each side of the hexagons A large numberof tiles is used to cover a Floor Which of the
Following is closest to the Fraction of the Floor which
is shaded black
A 18 B ko C 42

D 4 E 116
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The area of one triangle is z x x Bz k 3

The area of the hexagon is the area of 6
triangles with side length 2n which is

6 12 2x 2x Ez 6nF

So the hexagon has 24 times the area of a

single small triangle
Hence the Fraction of the floor which is
shaded black is

2 6 43


