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Read each question carefully before you start to answer it.
Keep an eye on the time.

Try to answer every question.

Check your answers if you have time at the end.
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Please note that these worked solutions have neither been
provided nor approved by Pearson Education and may not
necessarily constitute the only possible solutions. Please
refer to the original mark schemes for full guidance.

Any writing in blue indicates what must be written in order to
answer the questions and get the marks. The worked
solutions have been designed to show the smallest amount of
work which needs to be done to answer the question.

Anything written in green in a cloud doesn't have to be

written in the exam.

Anything written in orange in a rectangle doesn't have to be
written in the exam and is there to show what should be put
into a calculator or measured using a ruler or protractor.

If you find any mistakes or have any requests or suggestions,
please send an email to curtis@cgmaths.co.uk
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Answer ALL questions.

Write your answers in the spaces provided. 8
You must write down all the stages in your working. §
g
1 (a) Simplify m*xm* 5
::i'ﬂ;:
=
7
M :\:;:‘:
______________________________________________________ .
) =
(b) Simplify  (5np?)?
@)y =a”
Everything in the bracket is
raised to the power of 3 ,
Lo desee
(2)
. ) 2q9r4
(c) Simplify ——=—
ris basically r'
§ .3
................... g9°r
(2)

S

(Total for Question 1 is 5 marks)
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( )
2 (a) Find the lowest common multiple (LCM) of 40 and 56

40,80, 120,160,200,240,2 30
$6,112, 168,224,280

Use table mode (press Menu then 3) with f(x) = 40x
and g(x) = 56x. Start: 1. End: 30. Step: 1. This lists
out the multiples of both numbers

A=2*x3x%x5 B=22%x3x5?

. (b) Write down the highest common factor (HCF) of 4 and B.

2°%3X%xS

Multiply all the prime factors which
are common to both A and B

(Total for Question 2 is 3 marks)

GO
iy
Doy

SEEsis
SRR

e

R R
SRR
SRR
ol r 21 = e !
GRS

5
ool
e
2

\. J
3

oCG MathS. Turn over »




The line L is shown on the grid.

I
— [\
=~

Find an equation for L.

_ 6 _
MVZ«B

Gradient = change in y/change in x
Change iny from -6 to O is 6.
Change in x from O to 2 is 2

y = mx + c is the general equation of
a straight line, where m is the
gradient and c is the y-intercept

(Total for Question 3 is 3 marks)
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( )

4 Raya buys a van for £8500 plus VAT at 20%

Raya pays a deposit for the van.
She then pays the rest of the cost in 12 equal payments of £531.25 each month.

Find the ratio of the deposit Raya pays to the total of the 12 equal payments.
Give your answer in its simplest form.

2SO0 X 1.2 =10200

Increasing the £8500 by 20%
to work out the total cost

Working out the total of

53].25¥% (2— - 6375 the 12 equal payments

10200-6375=3825

322 S 6 '5 75 < The ratio of the deposit to the

total of the 12 equal payments
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Ratios simplify in a similar way to
fractions. Putting 3835/6375 into
the calculator simplifies to 3/5

(Total for Question 4 is 5 marks)
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a) Complete the table of values for y=x>—x—6
(@) p y

X -3 -2 -1 0 1 2 3

v 6 |04 s |-6/-4] 0

Using table mode (press Menu then 3) with
the f(x) = x* - x - 6. Start: -3. End: 3. Step: 1

(b) On the grid, draw the graph of y =x?—x— 6 for values of x from -3 to 3

ylk
7
| |
|
i
6
\ [
|
\ i
5
\ H
i
\ 4
[
|
i
3
\
21( X XY
| :&For part (c):y = -2 A
1'___ at these points <
\ T A AN AN/
\ \
-3 —XL\ -1 0 1 2 A
\ | \
\ -1
| |1
|
T \
-2
111
|
\ |
-3
111
|
\ | /
-4 )
\\ 111
\. |
\ 1 ;
/
\\_|5| /
NG /
\NE| /
\_II'
|
mmi
-7

2

2

.CG Maths.

o B
O
QO
3
o
m.
&
=t
s
B
3

ndCrdrcrdicrdnenings
e R R e
s e T ETIR
R Ry

53
%
%0.0

O
B
5

&

%
St
R
SRS

o
et
<

£,

0}::0
SRS

S

%

5
55

'&

%
%
o

%05

S
S

]

b
Ko



(¢) Use your graph to find estimates of the solutions to the equation x> —x — 6 =-2

(Total for Question 5 is 6 marks)

6 A force of 70 newtons acts on an area of 20 cm?
orce

. ressure =
The force is increased by 10 newtons. P

area
The area is increased by 10cm?

Helen says,
“The pressure decreases by less than 20%”

Is Helen correct?
You must show how you get your answer.

70, 0= 28
20
30

NO ) The new pressure is less than the original when decreased

by 20% so the decrease must be more than 20%
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(Total for Question 6 is 3 marks)
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Enlarge shape A by scale factor % centre (0, 1)

(Total for Question 7 is 2 marks)

First consider the point closest to the centre of enlargement. It is 3 jumps
diagonally upward to the right. Multiplying this by 1/3 gives 1 jump

diagonally upward to the right. Once we work out where the first point
goes, multiply the lengths of the other sides by 1/3 to work out the new
lengths and plot the corners. Then join up the corners with a ruler

.CG Maths.
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( )

8 60 people were asked if they prefer to go on holiday in Britain or in Spain or in Italy.

38 of the people were male.

11 of the 32 people who said Britain were female.
8 males said Italy.

12 people said Spain.

One of the females is chosen at random.

What is the probability that this female said Spain?

B | S| |

First fill in the information given then work out the
missing numbers until we find the number of females
who said Spain and the total number of females

32112116 160

3 out of the 22
females said Spain

(Total for Question 8 is 4 marks)
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9 Jean invests £12 000 in an account paying compound interest for 2 years.

In the first year the rate of interest is x%
At the end of the first year the value of Jean’s investment is £12336

. X
In the second year the rate of interest is > %

What is the value of Jean’s investment at the end of 2 years?

To express the percentage increase as a multiplier,
add x% to 100% then divide by 100. Multiplying

(OO +25C _
, 2000 x == = 12336 £12000 by the multiplier gives £12336

100

= 233 100100 =2
[2000 00 '

’ % 336 X M « 2.8/2 = 1.4. Expressing the

[0O percentage increase as a multiplier

Round the answer of 12508.704
to the nearest penny

¢ 12508 70

(Total for Question 9 is 4 marks)
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( )

10 The vector a and the vector b are shown on the grid.

VA
6
\b
‘a

4 \L

_,Zo\
2

>
(0] 2 4 6 8 X
(a) On the grid, draw and label vector —2a Twice as large and in
the opposite direction e))

(b) Work out a +2b as a column vector.

The top number is the x component and the
bottom is the y component. a goes 1 in the x
direction and 2 in the y direction. b goes 1 in
the x direction and -3 in the y direction
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xx1+2(1)=3
v 2 +2(3) = -4

SEEsis
SRR

0}.:‘
5

s

:

S
0%
X
i

(Total for Question 10 is 3 marks)
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( )

11 fand g are functions such that

f(x) = 2 and  g(x) =4x*

xZ
(a) Find f(-5)
2—
) 2
““““““““““““““““ 25
1)

(b) Find fg(1)

2

(L"(’f)z Then substitute x for 1

o B
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Substitute x for 4x° in f(x).

(Total for Question 11 is 3 marks)
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y y

Graph A Graph B
0 ¢ 0 %
y y

Graph C Graph D

The graphs of y against x represent four different types of proportionality.

Match each type of proportionality in the table to the correct graph.

Type of
proportionality

yax B
y o x? D

yoe A
yOC; C

Graph letter

SRR
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(Total for Question 12 is 2 marks)
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Use table mode with f(x) = x, f(x) = x*, f(x) = root x and f(x) = 1/x
to visualise what they look like. Start: O. End: 5. Step: 0.2
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13

A, B, C and D are points on the circumference of a circle, centre O.
FDE is a tangent to the circle.

(a) Show that y—x=90
You must give a reason for each stage of your working.

Angle ODE is 90° as the angle between a radius and tangent is 90°
Angle BDE is 90 + x

Angle BAD is 90 + x due to the alternate segment theorem
Thereforey = 90 + x

y-x=90

3)
Dylan was asked to give some possible values for x and y.

He said,
“y could be 200 and x could be 110, because 200 — 110 = 90”

(b) Is Dylan correct?
You must give a reason for your answer.

No, y has to be less than 180° as it is in a triangle

(Total for Question 13 is 4 marks)
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14 The distance-time graph shows information about part of a car journey.

A

160

—~—

140

120

100

Distance travelled

80

(metres)

60

\

40

N

20

Use the graph to estimate the speed of the car at time 5 seconds.

70 On a distance-time graph, the gradient is the

1 2 3 4 5 6 7 8

Time (seconds)

speed. Gradient = change in y/change in x

(Total for Question 14 is 3 marks)
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15 A darts team is going to play a match on Saturday and on Sunday.
The probability that the team will win on Saturday is 0.45

If they win on Saturday, the probability that they will win on Sunday is 0.67
If they do not win on Saturday, the probability that they will win on Sunday is 0.35

(a) Complete the probability tree diagram.

Saturday Sunday
win
win
not win
win
not win
not win

2)

(b) Find the probability that the team will win exactly one of the two matches.

0.45¥0.33 + 0.55X0.35

Win on Saturday and Not win on Saturday
not win on Sunday and win on Sunday

(Total for Question 15 is 5 marks)
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r D

It is a circle centred on the origin.
radius’® = 12.25

16 (a) On the grid, draw the graph of x? + y*=12.25

radius = 3.5
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(b) Hence find estimates for the solutions of the simultaneous equations
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Rearrange the second
equation to make y the subject

y=)-2=

x*+y?=12.25
2x+y=1

&

<
Teles

KR R
3

Plot two coordinates on the liney = 1 - 2x then —_ - _ x=- -
draw a straight line through both points. The x’ AAAAAAA 2/3«29 AAAAAAAAAAAAAAAAAAAAAA ‘Z'y—-gg

solutions are where the line and the circle meet A3)

(Total for Question 16 is 5 marks)
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17 The histogram shows information about the times taken by some students to finish a puzzle.

VIVSIHLNIZLEMIONOG

Frequency
density

\ 4

0 10 20 30 40 50

[N
(e

Time taken (¢ minutes)

(a) Complete the frequency table for this information.

SRR

Time taken (¢ minutes) Frequency
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(b) Find an estimate for the lower quartile of the times taken to finish the puzzle.

—_—— = « %The 6th value is the lower quartile )

ITHISAREA
N
W
+

The 6th value is halfway through
the 5 to 15 category. Halfway
between 5 and 15 is 10

............. ’O minutes

(Total for Question 17 is 4 marks)

K
o4
G
S

2555
%

5

5%

SRR

rytets
5
Totoress
2

Saeate

L
o
5
%%

a0
S
5%

%

%
TR

A

RS
&

*,
5%

!
3

%
o
KE

J

oCG MathS. Turn 0\1/:r >




( R

18 ABCDEFGH is a cuboid. =
F < o
' ::Q::
. H SO
E ! 3
| -
j o
| o
i o
: Z
i =
! o
P | B .
A<ss=t-----_---------- ‘\\\ :\:;:‘:
Tl g
D C S
AB=7.3cm
CH=38.1cm
Angle BCA = 48°
Find the size of the angle between AH and the plane ABCD.
Give your answer correct to 1 decimal place.
L4 /X —I—O ABCis ari [
ght angled triangle so SOH CAH 23
SOH CAH TOA ' 5 H TOA can be used to find the missing side AC. A ) B
C _ 73 AB is the opposite and AC is the hypotenuse.
A — Sint |: 9823118926' So SOH can be used. From the formula triangle, <
N hypotenuse = opposite/sin of the angle
v~
3
% 7/ // O ACH is a right angled triangle so SOH CAH H o )@\
SOH CAH TOA T | A TOA can be used to find the missing angle o3
8 l HAC. HC is the opposite and AC is the adjacent. &\ i
-1 - _ 49231 So TOA can be used. From the formula triangle, ‘,@5:’*
an 39.5084923 B
AC tan of the angle = opposite/adjacent A998 C Y

e
%0.0

Rearranging gives angle = tan”(opp/adj)

1
T
s

ts
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s
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el

s :: 05525

The answer is rounded
to 1 decimal place
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(Total for Question 18 is 4 marks)
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19 Shape S is one quarter of a solid sphere, centre O.

4
Volume of sphere = 5W3 a
’ Surface area of sphere = 477> '

Shape S

The volume of S is 576x cm?®

Find the surface area of S.
Give your answer correct to 3 significant figures.
You must show your working.

S 4 . 3
S g‘“r
S Y+

3
= w =12 Rearranging to find the radius, r
=S

%lezzxz + X I2°
L’_

Dividing the expression of the volume of a
sphere by 4 as it is one quarter of a solid sphere

= 5761

Part C of Shape S is a quarter
of the surface area of a sphere

Part A and B of Shape S are semicircles.
Area of circle = mir’

A semicircle is half of the area of a circle

so multiplying it by 1/2. There are 2

semicircles so multiplying it by 2
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2881 rounds to 905
to 3 significant figures

(Total for Question 19 is 5 marks)
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20 Martin did this question.

14

2+\/§

Here is how he answered the question.

Rationalise the denominator of

14 14x2-+3)

243 2+V3)2-3)

28 — 1443

T4+ 203203 +3

_28-1443
7

=4-23

Martin’s answer is wrong.

He has incorrectly
expanded the brackets

VIVSIHLNIZLEMIONOG

(a) Find Martin’s mistake.

Sian did this question.

5

Rationalise the denominator of ﬁ

—
UL SIEKL]
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Here is how she answered the question.

5 512
Jiz 12 x 12
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Sian’s answer is wrong.

(b) Find Sian’s mistake.

(=213

(Total for Question 20 is 2 marks)
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21 Jackson is trying to find the density, in g/cm?, of a block of wood.
The block of wood is in the shape of a cuboid.

He measures

the length as 13.2 cm, correct to the nearest mm
the width as 16.0 cm, correct to the nearest mm
the height as 21.7 cm, correct to the nearest mm

He measures the mass as 1970 g, correct to the nearest 5 g.

By considering bounds, work out the density of the wood.
Give your answer to a suitable degree of accuracy.

You must show all your working and give a reason for your final answer.

d flv\v « From the formula triangle, density = mass/volume
- My < U is for upper bound and L is for lower bound
v \/L

. 19725
[3.15X15.95X2165

Q4343828506

_ M
d, =7

- 19676
[325X 1605 X2I.75

= Q.42536775%6

To work out the upper and lower bounds, add and subtract
half of the resolution. e.g. 21.7cm is to the nearest 1mm so
subtracting half of 1mm (which is 0.5mm) gives 21.65cm.
Volume of cuboid = length x width x height
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0.43 as both the upper and lower bound round to this to 2 decimal places
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(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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