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

You must write down all the stages in your working.

£=1{V2,3,4,6,6,7,8,9}
A=1{ 86,858
B: {Z) 6) g}

(a) Complete the Venn diagram to represent this information.

(3)
A number is chosen at random from the universal set &
(b) Find the probability that the number is in the set 4 N B
3
....................... < [
(2)
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2 Katy invests £200000 in a savings account for 4 years.
The account pays compound interest at a rate of 1.5% per annum.

Calculate the total amount of interest Katy will get at the end of 4 years.

1I00% + .Y = 101.9%

= {.0\S

200000 X \.O\Sl" £ 249 22T

{ DONOTWRITEINTHIS AREA.

212 2172-T\ = 200000 = 2L 27277}

(Total for Question 2 is 3 marks)
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3 The table shows information about the heights of 80 plants.

(a) Find the class interval that contains the median.

Height (/# ¢cm) Frequency
10 < h <20 7
— a
20 < h £ 30 13
— —— 20
30 < h <40 14
— —{ 3%
40 < h < 50 12
N . S— TN Y
50 < h <60 16
: - le2
60 < h <70 18
= 30

X

VY SIHLNL UM IONO

s MG & OO i
(1)
(b) On the grid, draw a frequency polygon for the information in the table.
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Height (4 cm)
(2)
(Total for Question 3 is 3 marks)
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fun park.
of visitors
(thousands)

Number

4 Sean has drawn a time series graph to show the numbers, in thousands, of visitors to a

2018

2017

2016

Year

Write down two things that are wrong or could be misleading with this graph.

4
m
m
o
:

2 Tmmmswmjm@mm&wﬁv\tkm

(Total for Question 4 is 2 marks)
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5 The diagram shows a hexagon.
The hexagon has one line of symmetry.

VIRV SIHLNIZHEMIONOG

FA = BC
EF =CD
Angle ABC = 117°

Angle BCD = 2 X angle CDE

R R O SR I IR
M ILHMION 0T < 0

Work out the size of angle AFE.
You must show all your working.

o

\ = 720
A,\Sw;r,qhexcxamudd o W&Xx180 2!

T +\W T + ¢+ X+ 2x+2x = 120
234 + 6ac = 120
_23q.:[ &x = 436

=67 x=8l"

cmsle AFE = 2x®\| = 1622°

| ~5 A

(Total for Question 5 is 4 marks) [
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6 Jeremy has to cover 3 tanks completely with paint. 4—1l.6m—>»

Each tank is in the shape of a cylinder with a top and a bottom. i =

é\ The tank has a diameter of 1.6m and a height of 1.8 m.

£

p) Jeremy has 7 tins of paint.

G Y : PEk 1.8m
Each tin of paint covers 5m

-5

Py Has Jeremy got enough paint to cover completely the 3 tanks?

E You must show how you get your answer. pem T .

v o I &

T

8 Surfoce area = 2x7wx0B2%2 4+ 1.8x7TTXR\-6 |
l = IO4-TT

25

= 13.07Tv* (on{a)

3 tonks : 13.07T x 3= 3921 »n2 ('ngp)

TS =2 35mwm*

b
He doeo e ‘rowe er\ovna\f\.checdoto conve, D2V m

2
bm:o«kd\fmer@%“PMmmssm'

(Total for Question 6 is 5 marks)
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2.5 x sin43°
8.2% —50.5

7  Work out
Give your answer correct to 3 significant figures.

0. 3141985 = 0.319 (3s.f.)

VIHY SIHENIIHEMION oG

SRR © KCUC 1 U (SR,

SSCESE SN

et et s

(Total for Question 7 is 2 marks)
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8 ABC is a right-angled triangle.

%

d

o
PRI
m\

A

3k
3

ORI,

8cm

Here is Sarah’s method to find the length of BC.
BC?*=AB*+ AC?
= 62 + 82
=100
BC=10

(a) What mistake has Sarah made in her method?

e B 2 A BB
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‘DONOTWRITE INTHISAREA.
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1
Roy is going to enlarge triangle POR with centre C and scale factor 1 5
He draws triangle XYZ.

(b) Explain why Roy’s diagram is not correct.
Hetrmenj.axae,d ..... e Qﬁ.\odqscm.:&qc.mrnpl'!{_m&.od .............

(Total for Question 8 is 2 marks)
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9 A company has to make a large number of boxes.

The company has 6 machines.
All the machines work at the same rate.

When all the machines are working, they can make all the boxes in 9 days.

The table gives the number of machines working each day.

day 1

Number of machines working 3

day 2 | day 3

all other days

< 5

6

Work out the total number of days taken to make all the boxes.

A9 = O% mocrire ch:uds needed.

A4+ 4+5=12 nochunme 60-53

42 nore needed.

42 -6 =17 cLodS
3+7T =10 do;.ds

(Total for Question 9 is 3 marks)
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NOT WRITE IN THIS AREA. < <
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10 Marie invests £8000 in an account for one year.
At the end of the year, interest is added to her account.

Marie pays tax on this interest at a rate of 20%
She pays £28.80 tax.

Work out the percentage interest rate for the account.

y
00

0
o

(Total for Question 10 is 3 marks)
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11 In May 2019, the distance between Earth and Mars was 3.9 x 107 km.

j In May 2019, a signal was sent from Earth to Mars.
Assuming that the signal sent from Earth to Mars travelled at a speed of 3 x 10° km per second,

(a) how long did the signal take to get to Mars?

dustance
S\Deﬂd

e =

3.9 x To}
r.F R

= 130

............ o V3O . seconds
(2)

The speed of the signal sent from Earth to Mars in May 2019 was actually less than
3 x 10° km per second.

(b) How will this affect your answer to part (a)?

Ve N 1 (@ B T o e = O e

(Total for Question 11 is 3 marks)

12 Patrick has to work out the exact value of 644

Patrick says,
I
“% of 64 is 16 s0 644 = 16"

Explain what is wrong with what Patrick says.

.............. Hchmwwk.cdmt@;%x-::@:q‘*=q' oY = 4J2 .o
S ) o (Total for Question 12 is 1 mark)

P 5 5 6 0 2 A 0 1 2 2 4
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13 The density of ethanol is 1.09 g/cm’
The density of propylene is 0.97 g/cm?

60 litres of ethanol are mixed with 128 litres of propylene to make 188 litres of antifreeze.

Work out the density of the antifreeze.

Give your answer correct to 2 decimal places.
MaSs OF edord = 60000 x1.09 DV

= 65400 9

Mmass o propylene = 128000 x o0 97

< DONOTWRITE INTHIS AREA =

= !9_‘%‘!603

Mmass of ankifreeze = 65400+ 124160 = ISQ%QS

d ' ontfrecze = 182560 = .0l 3
cnsttj of TrTr alcm (20p)

(Total for Question 13 is 4 marks)

»
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14 The diagram shows a rectangle, ABDE, and two congruent triangles, AFE and BCD.

A o B
30° 30°
24¢m 24 cm
3
F 8.
£ D

area of rectangle ABDE = area of triangle AFE + area of triangle BCD
AB:AE=1:3
Work out the length of AF.
- -‘-2 %24 X 3¢ xS0

Asen; B \cP\FE,:P\VQQ‘U{.DJ"S‘e.&:D-

= 18

Areo of rectounrgle AEOE =

R35c A X = 6

3x* = 36
—.'*3:1‘_3 = 1L
AE = 1243 = 36

............................... 3. .. cm

(Total for Question 14 is 4 marks)
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15 The graph of the curve C with equation y = f(x) is transformed to give the graph of
the curve S with equation y = f(—x) — 3

The point on C with coordinates (7, 2) is mapped to the point O on S. |

Find the coordinates of Q.

‘DONOTWRITE INTHIS AREA

e S ~. S )
o (Total for Question 15 is 2 marks)
we T - - - - -

16 Here are the first six terms of a quadratic sequence.

WX

=] 5 15 29 47 69

Find an expression, in terms of 2, for the nth term of this sequence.

-\ s 'S 29 4 9
% N e S N N e Mg -
¢ \O 1y '3 21
\*/J f ORI S~ - \‘—__'/‘
L L Y4 "
2. 8 12 22 50 T2
) -3
=} 5 'S 29 41 ©9

(Total for Question 16 is 3 marks)

7

15



|

17 Here are four graphs.

Graph A Graph B
fx) & flx) 4
" 19) : 0 _:
Graph C Graph D
f(x) 4 fx) &

The graphs represent four different types of function f.

Match each description of the function in the table to the letter of its graph.

Description of fﬁnction Graph
%) 1s irnversel? l-ni'oporti(;nal tox : 3777
%;s a_t;g_onometrical f-uncti(:n: 7777#; a
f(x) is an exponential function |
f(x) is Eiire_ctll proportionil] to ‘/{? )

_(Total for Question 17 is 2 marks)
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18 (a) Show that (2x + 1)(x + 3)(3x + 7) can be written in the form ax® + bx* + cx + d
where a, b, ¢ and d are integers. E

(2e+ V(e +23) (3 +T1) = (Zx? + ¢+ 65c+ 3) 3 +7T)
= (22?2 4+ T+ 3N (B +71)
T e i+ U +4Ax + A +

= 6x% 4+ 352 4 SBoc 4+ 2\

KRR NPENBITE INFIORBEIC QK

(3)
9
b) Sol 1-x) <=
(b) Solve (1-x) x
-3 _ B
5 LA k- R 3
- - B - C=g
S
e B
i o 3 =
| s w2 ¥ 5
s A 3
= X< =
BERN N
3)
(Total for Question 18 is 6 marks)
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a
2615
u = 26.2 correct to 3 significant figures —~ a8

a = 4.3 correct to 2 significant figures = % 2.5
N 4.35
(a) Calculate the upper bound for the value of D.
Give your answer correct to 6 significant figures.
You must show all your working.

26,.25*

bourd =
L ad 2x4.29

NWIUYSIHLNLILIMM IONOG

= 81.066\16 - -

= 81.06672 (6s.f)

00

L PR

LON

U - 3 11 @1 Y = S,
(3)

S

The lower bound for the value of D is 78.6003 correct to 6 significant figures.

XIRIR

RS

bt

(b) By considering bounds, write down the value of D to a suitable degree of accuracy.
You must give a reason for your answer.

pie

SO

T18.6003 < D € BV Q6L

SOSISEELK
N

;«:
g
5
;

%

e B0 CoreOk. 0.\ 81 miafycounk. Ramre.. ok the,é ey . Ao nek.. OOTe
“.3 . B 2
ko 2 s'\ar\i{-‘im.n&: f\au.rc::
(Total for Question 19 is 5 marks)
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20 Solve algebraically the simultaneous equations

X—-42=9 ®
Ix+4y=7 @

SN

Subsbboute inkto @ (1-43)1 = q,d'l =9
3

-ty eyt = 9
q

5 DN WRITE I TR BRER XS

/ =] (T-ty)?* = 36y™ = B

4Q - Sby ¥ 16y*-36y" = 81
204* +Sby + 3220

4] Sy* + 14y + 8=0

(Sy+ 4 Ny+ 2)=0

- - b =-2
S="% = 4
| _ T
Suwlostituke wre @ xX = 3 - 5
= ex=2
or X = h. . e D

3

= N &

(Total for Question 20 is 5 marks)
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21 The histogram gives information about the distribution of the weights of some onions
grown by a farmer.

3 8
10 | I g
e 8
9 g
8 &
- <
THT = T x
+ 5
6 A == [ .:.%
Frequency (|| + B
density ini
___ I ‘. ."\"
el + K
3 ’ oty | (’
N %
e JiE .

0 30 60 90 120 150 180 210
Weight (grams)
Onions less than 60 grams in weight are used for pickling.

Onions greater than 120 grams in weight are sold at the market.
The rest of the onions are sent to a food processing factory.

P 5 5 6 0 2 A0 2 0 2 4
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A pie chart is drawn using the informatioépposite to show what the farmer does with

the onions he grows.

used for
pickling

sold
at the
market

sent to
the food
processing
factory

The angle of the sector for the onions sent to the food processing factory is x°.

Work out the value of x.

0-60O:
0 -90:
Qo - 120
120-135:
135 - 180 ¢

OX2 =120

30xS = \50}
420
IR = 270

IS xG =90
4S5 x 2 = A0
120

420

7120

x360 = 210°

(Total for Question 21 is 4 marks)

|
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22 The diagram shows a circle, centre O.

30° X

P (3p, p)
B (16, 0)
! |

AB is the tangent to the circle at the point A.
Angle OBA = 30°

Point B has coordinates (16, 0)
Point P has coordinates (3p, p)

Find the value of p.
Give your answer correct to 1 decimal place.
You must show all your working,.

o O=3xH
(e}
6 H SIH\ oA =z simd0x 16 = 8
o
Al L) A JLoraduaus = 8
X
B
equassion of civole W X *"tj?' = 8
P(p, p) C3p-) + p* = 64
UAp* + p* = G4
I0p* = G4
P" =6y
P=2529..
= 2.5 (\dp)
(Total for Question 22 is 4 marks)
22
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Barston is 8 km from Acton on a bearing of 037°
Chorlton is 9km from Barston on a bearing of 150°

Find the bearing of Chorlton from Acton.
Give your answer correct to | decimal place.
You must show all your working.

AC? = 8*+Q* - 2x8x9 cos ©1°

= 88134 ...

AC = 942k (3s§.)

S\ 2L ~ S'W‘\G_‘Q
q a.42

Asin6T = o.87q9u..-
A2

S\t =

X = SN O8I )= 6167 (ldp)

3T+61-6 = A8.6° Udp)

................. 0R:6....

le]

(Total for Question 23 is 5 marks)
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