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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 E=\YL3. 4210
A= Y XZF 7
B={Z#£2

SN

3 4 7

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

A number is chosen at random from the universal set &,

(b) Find the probability that the number is in the set 4 N B

2

———

q

(Total for Question 1 is 5 marks)

P 5 5 6 0 2 A 0 2 2 4

YIUY SIHLNEILIIM LONOA VIUY SIHL NI 31IYM LON Od

VISV SIHLNEILIIM TONOd



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.
7 au.r:

FM omouwd = Wwesbrent X m«d»ﬁphﬁu"

= (00
Mutigler = 1007/ + 1.5/, = 101.87/ ——> l.0IS

200,000 x 1.015 % =£212,272.71

£212,272.7) - £260,000 = £12,272.71

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

Height (2 cm) Frequency

10 < h < 20 7
20 < h < 30 13 210

30 < h < 40 14 35

40 < h < 50 12 4t <
50 < h < 60 16

60 < h < 70 18

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

80 =2 = 4Ot

(b) On the grid, draw a frequency polygon for the information in the table.

A
20
15
Frequency
10
5
0 >
0 10 20 30 40 50 60 70

Height (A cm)

(Total for Question 3 is 3 marks)
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4 Sean has drawn a time series graph to show the numbers, in thousands, of visitors to a
fun park.

a

Number K
of visitors 8

(thousands)
7.5

N
3

(@)
v

2016 2017 2018
Year

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

1 The ,)omts ............. thowld ... chouud ........... wolh .rh'mau ____________ bnay

> The verheal oans o ol lmear 6s. 9.5 .
_______________ m.ssmﬁ

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

A4 = BC
EF =CD
Angle ABC = 117°

Angle BCD = 2 X angle CDE

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

ho. o sides
(n-2) x 180°

Sum o} wterer u\slu

(¢-2) x 180°
4y x (26

720

7%+ 1N7° 4+ c+20 +X +X = 720
234° ¢+ 6o = 720

- 23y° - 23y° ATE = dx : itle)
bx = ugék .
- o 162
x = 31°

(Total for Question 5 is 4 marks)
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0.8m

6 Jeremy has to cover 3 tanks completely with paint. <+« 1.6m—»

Each tank is in the shape of a cylinder with a top and a bottom. ~
The tank has a diameter of 1.6 m and a height of 1.8 m.

Jeremy has 7 tins of paint.

g . 1.8m
Each tin of paint covers 5m?
Has Jeremy got enough paint to cover completely the 3 tanks?
You must show how you get your answer. LemTTTTTTTT S <
~— I

S.A. of lemdcr - 2nel 3 2mrl r0.8 L:=18&
= 2n (0.8)"# 2.1'(0-‘)("8)

= 104

25 "
3 tanks = 3 x 0% . - 312,
as 2s
z 39.20707.- me
Paint = 7 x Sm?
2

3Sm

39.201707... mt > 35m? No.

(Total for Question 6 is 5 marks)
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2.5 X sin43°
8.22 —50.5

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

= 0.319]1%1985S

~ 6.319

(Total for Question 7 is 2 marks)

8 ABC'is aright-angled triangle.

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?
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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.
c L
AAAAAAAAAA Roy hos wsed a ceale goche g 2% wt 12
1)

(Total for Question 8 is 2 marks)

J
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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 | day2 | day 3 | all other days
Number of machines working 3 4 5 @

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

b x 9 = S4 machune daud‘ needed
3 +4+5 s 12 mackine days uedd
S§ -12 = Y42 move dayé

41é6=7d~5x

3daye + 7 doygs = 10 dosp

(Total for Question 9 is 3 marks)
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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.

207. fa28.80

xS{ )xS

100°/. £144 interest

£8000 + f£i1uuy = £814%

g14Y = 8000 » mwkiplae'

i1ty = 8600 = 1.018

l.otg = 100 + X

100
x 100 X100
101.8 = 160+
~-100 - 100 1.8 o,
1.8 = X

(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.

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?
D = 3.9 x10’
s T g s 3 x10°

2
T = 2. 2 3.9 x10

S 3 % 10°%

= 130
130 seconds

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)?

....... ltwultmh-\ow

(Total for Question 11 is 3 marks)

12 Patrick has to work out the exact value of 644

Patrick says,
1
«l of 64 is 16 so 644 =167

Explain what is wrong with what Patrick says.

__________ ¥ = Yo <2

(Total for Question 12 is 1 mark)
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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.

Ethono! Propylene Anfiperze
m £5.%4 124.1b9 184.569
_ 189.64
D 109 glem’  097glem’  1.oop297.. ¢ €8
g/em3
V 6oL 128L 18 1L
m m=D0DxV D~ %\—
D Vv
|0| .................. g/cm?

(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 x B
30° 30°
24 cm 24 cm
3
F C
E D

area of rectangle ABDE = area of triangle AFE + area of triangle BCD
AB:AE=1:3

)
Work out the length of AE. x3
|
Avea ABDE = | xw Area AFE = FebSinC
: o x 3N s i—xqusxxcinlso)
= 3x? 1
2 3bx x g
c \8x

Area BED = 8%
3x? = 3x

- Qxz0 or X-12:0
-36x " 36x h
3&1' 3‘1 -0 / aa=0 F=1\2
3x(x-l1)=0 AE = 3x = 3(12) =36

(Total for Question 14 is 4 marks)

14
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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 Q on S.

Find the coordinates of Q.
C y= §)
x=) ) -3

s y= pla)-3

(7,2) ¥
e Q (-7, =)

y=1 -3

(Total for Question 15 is 2 marks)

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

-1 5 15 29 47 69
b +10, &M, 4L, "'B’

Find an expression, in terms of 7, WW of this sequence.

Y +Y
:n‘a&bn $#C n ' 2 3 4 & &
and difprenee <2 n? | 4 q 16 25 3¢
=211
-2 Zgn? 2 3 18 32 SO 72
az2
Seq -1 S 1S 24 471 649

Seg ~an®3 3 3 3 3 3 3

LA
+0 d On +3

b= ¢6=3

(Total for Question 16 is 3 marks)

15
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17 Here are four graphs.

Graph A Graph B
fx) 4 fx) 4
0 > 0 >
Graph C Graph D
fx) 4 f(x) 4
0 > § 0 >

The graphs represent four different types of function f.

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

IDescription of function Graph
! f(x) is inversely proportional to x B
rf(x) is a trigonometrical function A
f(x) is an exponential function D

f(x) is directly proportional to v/x | C

(Total for Question 17 is 2 marks)

16
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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.

(Za:-n)(:l‘.-l-i%)

X Ix + |

x | 2xt | +x

£33 | +tx | #3

(222 + 72 +23) (32 7)

= 2%?e¢Txt3

x | 20 | #7Tx | #3
Ix | €3 | +202| #9x
£2

+7 Il-ll-}:l:." +49x

(b) Solve 1

9
(I/xﬁl\ﬁf-) < %

| =& - 'x.+:l: <,.s
q

|-2m+ac < 25

x?-2%+¢l < 39

-9 -4

2—5 28
1b

. _— L
2% ').'.:4-25 0

x2S X2S
26x2-s0x +16 € 0

26 x\6 = 4060
-10 =40

= b+ 35%24 S8+ 2)

252 - 102~ 40 + 16

Soc(Sx-2) -g(5%-2)
(Sx-2)(Sx-2) =0

5x-2:=0

+r§ +8 +2 +2
Sxc2
-5 XS <5
s X

S

(Total for Question 18 is 6 marks)

17
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2
19 p="
2a

u = 26.2 correct to 3 significant figures
a = 4.3 correct to 2 significant figures

(a) Calculate the upper bound for the value of D.

Give your answer correct to 6 significant figures.
You must show all your working.

2
u L8 ue D - ul‘@
—t } — ue %
g -1 262 26-25 3¢ 2 18
= (26.28)*
“© u ue 2 (4.25)
t } + — :
by ¥ w3 Iy = 81.06617447
~ 81.0662

81.0662

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

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

_______ ]

....... &owuawwmw\hsowed1ewcm
{d«usrl.-

(Total for Question 19 is 5 marks)

18
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20 Solve algebraically the simultaneous equations

XX=-4?=9
3x+4y=7 —3 3z T-4y
-ty -4y  :3 %3

(52 -wtea =
(57N (5) - wy e o

o\ y

(7-44) (7-%y) _ yyt = 9

44 - 28y - 28y +1by?

~442-9
q J

- 2
4q - Séy + ley —431-‘-‘ q

q
x4 xq X9

b} - 2 =
lby? - Sty tt;:l 36y _s;ll
-204? - Sty -32:0
,.;_q <-4

Sy? + 14y +8 =0 S x% = 40
Sy + Hyislog+ 8 =0
y(Sy+4) +2(Sy+u) 2
(Sy+u)(ye2) =0
Sy+4 =0 y+a:=0

-4 -y -2 -2 3 3
Sy=-4 y=-2 x z \7 x= S

(Total for Question 20 is 5 marks)

19
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21 The histogram gives information about the distribution of the weights of some onions

grown by a farmer.

y

10
9

8

Frequency
density

A

120

/

30 x9
=170
s5xb
/ '-:qa
HSx2
¥ Tz

0
0

Weight (grams)

30 60 90 120 150 180 210

Onions less than 60 grams in weight are used for pickling. = 120
Onions greater than 120 grams in weight are sold at the market. = Q0 +9606 = 180
The rest of the onions are sent to a food processing factory. « IS0+ 170 = 490

F
FD Cw

20
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A pie chart is drawn using the information opposite to show what the farmer does with
the onions he grows.

used for
pickling

sent to

sold the food
at the processing
market factory

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

Work out the value of x. -1
-~ N
420 0
720 360
~—"
=2

(Total for Question 21 is 4 marks)

21
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22 The diagram shows a circle, centre O.

VA
P (3p, p)
(0,0) B(16,0)
>
0 30° X
g
A
AB is the tangent to the circle at the point 4.
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. _D_
0 sinb: H
b 4
6, sun (30) = g
% x1b x1b
1 3P 16 x sm(20) = X
A A B 8 - x
Rodivs = @
x4yt = v (3p, p)
) x
2
(3p)*+ (p)’ = (8)
lop = 6%
P" = 6.9 pP= 15 ....................................

P: \lGl} s 2.529822:128 (Total for Question 22 is 4 marks)
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23 The diagram shows the positions of three towns, Acton (4), Barston (B) and Chorlton (C).

9.419... km
Barston is 8§ km from Acton on a bearing of 037° <
Chorlton is 9 km from Barston on a bearing of 150°
Find the bearing of Chorlton from Acton.
Give your answer correct to 1 decimal place.
You must show all your working.
180° - 37° = 142°
143°4 150" = 293°
360° - 293 = 67°
AC
z b*+cl- 2be s A
Act = (8)+ (a)* - 2(8)(9) cos (67)
= 8¢.7347175
Il i«
AC = 2.41921067S em
o ) 9 sm(67) = 9.1 Swn(x)
- a
— Ny, _ 37+61.6
sl snd sin(x)= Ysn(en) : 98.¢°
— Q. 419 .
s'm(‘l-)xs'm(t?) Sun(x) = 0-8794715735
2z s () 098.6 i

= 6|.S7% - - (Total for Question 23 is 5 marks)

[
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