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Answer ALL questions. s
Write your answers in the spaces provided. s

You must write down all the stages in your working. S

1 Write 17% as a fraction. e
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(etivar %
...................... 100 ... &
SRS
4

L
0%
e

(Total for Question 1 is 1 mark)
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2 Write 140 minutes in hours and minutes.
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There are 60 minutes in an hour. 2 lots of 60 minutes is 120 minutes so 2 hours go into
the 140 minutes with 20 minutes left over. Alternatively, entering 0°140° as a sexagesimal B
into the calculator gives 2°20'0", which can be read as 2 hours and 20 minutes SRS
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(Total for Question 2 is 1 mark) 20O

3 Write these numbers in order of size. sl
. X
Start with the smallest number. e

0570 0507 0500 0.050 ‘e

|Adding Os to write all the decimals to the same number of decimal places makes them easier to compare s

0.05. 0.5, 0.507, 0.57 B

(Total for Question 3 is 1 mark) B
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4 Write down the mathematical name of this polygon.

[A 2D shape with 6 straight sides|

Hexagon

(Total for Question 4 is 1 mark)
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~ | 5 Find the number that is exactly halfway between -2 and 8

SR8 -2+ 8> Working out the mean of -2 and 8 works out that 3 is halfway between them. Mean can
o ) be worked out by adding them together then dividing by 2 (as there are 2 numbers)

:giqo:o:o (Total for Question 5 is 1 mark)

2 | 6 Jouses beads to make bracelets.
baSy = .
SO For each bracelet she uses 5 red beads and 7 white beads.

Q% Jo has 52 red beads and 80 white beads.

s Work out the greatest number of bracelets Jo can make.
You must show all your working.

Dividing the 52 red beads by the 5 red beads needed for each
bracelet works out that there are enough red beads for 10 bracelets

S8s0%e!

2505

oaTesaeseses
CRXLXES

<
<

XK
RES
S
RS
SRS
CHKS

52 +5 =104 <«

X
355
<
pte%e

%

0
<
55

%
%

Ee¥
0’0‘0
55
<

55
X5
Sest00e%s

Dividing the 80 white beads by the 5 white beads needed for each
bracelet works out that there are enough white beads for 11 bracelets
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S o There are not enough red beads for 11 bracelets so 10
R is the greatest number of bracelets which can be made
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(Total for Question 6 is 3 marks)
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7 Here are the ages, in years, of 8 children.
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(a) Work out the mean age. Adding all the ages works out that the SO

— : total age of all the children is 96 years S
Dividing the total age by the 8 children STE

works out that the mean age is 12 years ST
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(b) Work out the range of the ages.
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15 - 9 «{Range = largest - smallest|

. . it
One of the children is chosen at random. SR
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(c) On the probability scale below, mark with a cross (X) the probability that this child :og;;i‘fi
has an age of 15 i
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[2 out of the 8 children has an age of 15|

1)

(Total for Question 7 is 5 marks)
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- | 8 Junaid says that 20 is a square number because 10° = 20

e (a) Is Junaid correct?
e Give a reason for your answer.

9,005
© | No, 10° = 100

SKoa 2 as a power means to square the number, which means to multiply it by itself. 10 x 10 = 100,
o not 20. No whole number can be squared to give 20 so 20 is not a square number

o= Chloe says,

RS “When you divide an even number by an even number the answer is always
St an even number.”
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(b) Write down an example to show that Chloe is wrong.
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2 is an even number as it is divisible by 2. Dividing 2 by 2 gives 1,
which is not an even number. Even numbers end in O, 2, 4, 6, 8
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SRR (Total for Question 8 is 2 marks)

=19 There are 90 red counters and 150 yellow counters in a bag.
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S Write down the ratio of the number of red counters to the number of yellow counters.
o Give your ratio in its simplest form.

¢§§§§§:§ 90 «|Fractions simplify in a similar way to ratios. Putting the fraction 90/150 into
150 [the calculator simplifies it to 3/5, so the ratio 90 : 150 must simplify to 3: 5
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(Total for Question 9 is 2 marks)
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10 Here is a square.

The square has a perimeter of 40 cm.

Five of these squares are used to make the shape below.

12 2

Work out the perimeter of this shape.

40 + 4 «—

Perimeter is the total of all the outside sides. There are 4 equal sides on
the square so dividing its perimeter by 4 works out that each side is 10 cm

10 x 12 «—

Multiplying the length of each side by the 12 outside
sides of the shape works out that its perimeter is 120 cm

(Total for Question 10 is 3 marks)
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4 )
11 (a) Simplify 2x x 3y
|Mu|tip|ication can be done inany order. 2 x 3 =6and x x y = xy. Then 6 x xy = 6><y|
o exy
M
(b) Simplify 3d—4e+2d+e
|Collecting like terms. 3d + 2d = 5d and -4e + e = -3¢
.................. 5d-3e
(2)
(Total for Question 11 is 3 marks)
12 180 tickets are sold for a concert.
60% of the tickets are child tickets.
The rest of the tickets are adult tickets.
The total cost of the 180 tickets is £1944
Each child ticket costs £8
Work out the cost of each adult ticket.
60 « 180 = 108 « Putting the 60% over 100 converts it to a fraction, which finds that
100 B 60% of 180 is 108 when multiplied. So there are 108 child tickets
3 Subtracting the 108 child tickets from the 180
180 -108 =72 tickets works out that there are 72 adult tickets
Multiplying the 108 child tickets by the £8 cost of each child
108 x 8 tickets works out that the total cost of the child tickets is £864
1944 - 864 Subtracting the £864 total cost of the child tickets from the £1944 total cost
of all the tickets works out that the total cost of the adult tickets is £1080
) Dividing the £1080 total cost of the adult tickets by the
1080 = 72 72 adult tickets works out that each adult ticket costs £15
........................ 15
(Total for Question 12 is 4 marks)
. J
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13 4BC is a triangle. 5
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Show that triangle ABC is isosceles.
Give a reason for each stage of your working.

BAC = 360° - 310°
BCA = 180° - 115° = 65°, as there are 180° around a point on a straight line

o_c£no _ fco _ o o . Subtracting angles BAC and
ABC = 180° - 50° - 65° = 65°, as the are 180° in a triangle “BCA from 180° finds angle ABC

50°, as there are 360° around a point

Two angles are equal so it is an isosceles triangle «—Angles BCA and ABC are both 65°]
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(Total for Question 13 is 4 marks)
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- | 14 Amy walked from her home to the skate park.

S The travel graph of Amy’s walk to the skate park is shown below.
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Sl On the way to the skate park Amy stopped at her friend’s house.

L (a) How far is it from her friend’s house to the skate park?

S Her friend's house is 3 km from home. The skate park is 5 km from home.
An additional 2 km was travelled from her friend's house to the skate park| - S

Amy stayed at the skate park for 2 hours.
Then she walked home at a steady speed.
She took 1 hour 30 minutes to walk home. <430 minutes is half an hour|
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(b) Complete the travel graph.
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§§“" = (Total for Question 14 is 3 marks)
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15 A map has a scale of 1:25000
On the map, a road has a length of 14cm.

Work out the real length of the road.
Give your answer in kilometres.

From the scale, the 25000 is 25000 times greater than the 1 so the actual distance
is 25000 times the distance on the map. So the actual distance is 350000 cm

350000 + 100 «{There are 100 cm in 1 m. So dividing the 350000 cm by 100 converts it into 3500 m|
3500 = 1000 <—|There are 1000 m in 1 km. So dividing the 3500 m by 1000 converts it into 3.5 km|

14 x 25000 «—

35 kilometres

(Total for Question 15 is 3 marks)

16 Aisha has two boxes of sweets, box A and box B.

In box A, there are only 10 red sweets and 30 green sweets.
In box B, there are only 7 red sweets and 18 green sweets.

Aisha is going to take at random a sweet from box A and a sweet from box B.

Which box gives Aisha the greater probability of taking a red sweet, box A or box B?
You must show how you get your answer.

Adding the 10 red sweets and 30 green sweets in box

10 + 30 T |A works out that there are 40 sweets in total in box A

10 out of the 40 sweets in box A are red. Expressing this as a fraction
10 L .
— x 100 = 25 «{then multiplying by 100 to convert it to a percentage (as percentages
40 are easy to compare) finds that 25% of the sweets in box A are red

Adding the 7 red sweets and 18 green sweets in box

+ — . .
7 +18 B works out that there are 25 sweets in total in box B

7 7 out of the 25 sweets in box B are red. Expressing this as a fraction
— x 100 = 28 «{then multiplying by 100 to convert it to a percentage (as percentages
25 are easy to compare) finds that 28% of the sweets in box B are red

Box B «——————{28% is more than 25%)|

(Total for Question 16 is 3 marks)
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- | 17 Last year Emma’s car insurance cost £285
<R . .
et This year her car insurance costs 7% less.

poe% N .
Sl (a) Work out the cost of Emma’s car insurance this year.
RIS

O S 7

< 985« Putting the 7% over 100 converts it into a fraction. Multiplying
=z 1100 the £285 by this fraction finds that 7% of £285 is £19.95

3::??}:::: 285 -1995 <—|Decreasing the £285 by the value of 7% (£19.95) works out that the cost reduces to £265.05|

i Peter sells bikes.

o3t o Each month he is paid £1700 plus a bonus.
S The bonus is 5% of the total value of the bikes he sells that month.

8 i Last month Peter was paid £2100

:E:I;i;zg:: (b) Work out the total value of the bikes he sold last month.
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“Z | 2100 - 1700 «+{Subtracting the £1700 from the £2100 works out that the bonus was £400 last month|

= | 400=5 The £400 is 5% of the total value of the bikes. So dividing the
j&‘:"‘: ’ £400 by 5 works out that 1% of the total value of the bikes is £80

Multiplying the the value of 1% by 100 works
out that 100% of the value of the bikes is £8000
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s (Total for Question 17 is 6 marks)
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/1
//_2

Describe fully the single transformation that maps triangle A onto triangle B.

Enlargement, scale factor 2, centre (0, 0)

It is an enlargement as it has changed size. The scale factor is 2 as all the sides

have been multiplied by 2 from A to B. Drawing straight lines through the corners|--

of both shapes and seeing where they cross finds that the centre is (0, 0)

(Total for Question 18 is 2 marks)
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19 (a) Factorise fully 15w — 5w

5w is the highest common factor of 15w’ and 5w. Bringing 5w out as
a factor, dividing both terms by 5w and leaving the result in a bracket

(b) On the number line below, show the set of values of x for which -2 <x < 4

|The shaded in circle means that it can be equal. The empty circle means that it cannot be equa||

2

(Total for Question 19 is 4 marks)

20 Use your calculator to work out the value of

2083157
= 5.694 + 1.8
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(Total for Question 20 is 2 marks)
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21 The scatter graph shows information about some ships.
It shows the length and the width of each ship.

A
35

30

25

Width (m)

This scale goes up 5 20 X
over 10 small boxes.
5+10=05s0each | _~»
small box is worth 0.5
and 2 small boxes is 15
worth 1

10

This scale goes up 20 over 10 small boxes. Length (m)
20 + 10 = 2 so each small box is worth 2

(a) What type of correlation does this scatter graph show?

(b) Draw a line of best fit on the scatter graph.

A different ship has a length of 194 metres.

(c) Use your line of best fit to find an estimate for the width of this ship.

|Reading up from 194 metres to the line of best fit then acrossl

(Total for Question

\ 4

120 140 f 160 180 200 220 240

21 is 3 marks)
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22
Choci bar Choci bar
200g 360g
£3.50 7.20 Swiss francs
London Zurich
In London, a 200 g Choci bar costs £3.50
In Zurich, a 360 g Choci bar costs 7.20 Swiss francs.
The exchange rate is £1 = 1.25 Swiss francs.
In which city is the Choci bar the better value for money, in London or in Zurich?
You must show how you get your answer.
) 3 £3.50 is 350p. Dividing the 350p by the 200 g
350 =200 = 1.75 “works out that it costs 1.75p per gram in London
) Dividing the 7.20 Swiss francs by 1.25 uses the
720 +1.25 exchange rate to convert it to £5.76, which is 576p
576 = 360 = 1.6 «—{Dividing the 576p by the 320 g works out that it costs 1.6p per gram in Zurich|
Zurich « I1.6p per gram is less than 1.75p per gram. So it is cheaper per gram in Zurich|
(Total for Question 22 is 3 marks)
L J
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Tom was asked to draw a Venn diagram for this information.
Here is his answer.

KA

X XA A A
e
K SO T

X X X X2
e g
QSRR

botoles
3
be0ses
500%

(00
020500es
odelolel
Sasotese
%555

SR

0:0
%
$%%

255
858

5
08!

oS
0%

00’
o
o2

055
5555

o0

XK
02
XX

0K

=
=.
o
[oN
o
=
=
o
=
=.
=
[4)}
7]
g
3
w2
=
o
[
=
[oN
ol
o
—
o
3
=3
o
=
=.
w2
[
=
w2
=
o
=
g
o
o
=
o
o
o
K
SOSSSEE

0
K
’:’0,0

2 Include 1 R

CX il
SRS
SETKS

(Total for Question 23 is 2 marks)
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24 (a) Complete the table of values for y =x"—2x—3

|Use table mode on the calculator. Define f(x) = x* - 2x - 3. For the table range, start: -2, end: 4, step: 1
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(2)
(b) On the grid, draw the graph of y =x’—2x —3 for values of x from —2 to 4
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|P|otting the points then joining up with a curve| (2)

(Total for Question 24 is 4 marks)
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25 The cost of a first class stamp increased from 76p to 85p. 88
The cost of a second class stamp increased from 65p to 66p. S5

Filip says, O

“The percentage increase in the cost of a first class stamp is more than 7 times R
the percentage increase in the cost of a second class stamp.” s

Is Filip correct? S
You must show all your working. e

ST
X X N DeSo v 208
Subtracting the 76p from the 85p expresses the increase in the cost of a 5
0

85-76 x 100 = 11.8... «Hfirst class stamp. Putting this over the original 76p expresses the increase S
76 as a fraction. Multiplying this by 100 converts it to a percentage increase
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66 - 65 Subtracting the 65p from the 66p expresses the increase in the cost of a
=~ = x 100 = 1.5.. «—second class stamp. Putting this over the original 65p expresses the increase
65 as a fraction. Multiplying this by 100 converts it to a percentage increase
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This works out that 7 times the percentage R
increase of a second class stamp is 10.7..% B3

Yes < I11.8...% is more than 10.7..96, which is 7 times the 1.5...%| SRS
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(Total for Question 25 is 4 marks)
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| 26 The diagram shows triangle 4BC.

S 2x+ 11 Ay 4

=== | |Drawing the height of the triangle
~k= | |here forms a right-angled triangle

X

%ﬁg%% A B
-

o 2x+5

S In the diagram, all measurements are in centimetres.

% tozg AC=BC
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The perimeter of the triangle is 72 cm.
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Work out the area of the triangle.
2X+ 11 = 4x- 4
el 1 11 =2X-4 <—|Subtracting 2x from both sides gets all the x on the same sidel
| 15 = 2X «——Adding 4 to both sides gets the x term on its own|
B 75=X «—Dividing both sides by 2 gets x on its own and finds that x is 7.5|
“& | 2(7.5) + 5 = 20 «{Substituting 7.5 for x in 2x + 5 finds that the base of the triangle AB is 20 cm|
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CeE The height drawn on the triangle is a line of symmetry. So dividing the 20 cm
e = = —
3:§;:3§§ 20+2=10 by 2 works out that the base of the green right-angled triangle is 10 cm
o 2(7.5) + 11 «——{Substituting 7.5 for x in 2x + 11 finds that AC is 26 cm|

Using Pythagoras' Theorem in the green right-angled triangle to
| 10% + h? = 267 «—find the height. Let h be the height. a> + b’ = ¢, where c is the
longest side. So substituting 10 cm for a, h for b and 26 cm for ¢

h? = 576 «—{Subtracting 10? from both sides gets h’ on its own|

Square rooting both sides gets h on its own and
finds that the height of the triangle is 24 cm
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X

X
o
2%’

oY%
%
%
<

0
9
%
oo
$%e%

¥

9 %
K
<

%
%%

A
%

%
R

3=
.

%
%%
ey
S

(Total for Question 26 is 5 marks)
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27 1.25x 10" =kx (4x107)

Work out the value of £.
Give your answer in standard form.

1.25 x 10"
4 x 107

= k «—Dividing both sides by 4 x 10 gets k on its own|

[31250000 is converted to standard form|

N
k= 3125 x 10

(Total for Question 27 is 2 marks)

28 The diagram shows a solid cylinder with base radius 3 cm and height 10cm.

10cm

The cylinder is made from steel.
It has a mass of 2250 g.

Work out the density of the steel.
Give your answer correct to 3 significant figures.

Volume of a cylinder is the same formula as the volume of a prism.
Volume of prism = area of cross section x length. The circle is the cross
section as this is the 2D shape that repeats throughout the cylinder.
Area of circle = m x radius’. Then multiplying this by the length of 10 cm

mx 32 x 10 +—

2250 + 90m «{g/cm’ means to divide the mass in g by the volume in cm’

|7.957... is given to 3 significant ﬂguresl

(Total for Question 28 is 3 marks)

TOTAL FOR PAPER IS 80 MARKS
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