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Instructions

Use black ink or ball-point pen.

Fill in the boxes at the top of this page with your name,
centre number and candidate number.

Answer all questions.

Answer the questions in the spaces provided

- there may be more space than you need.

¥ou must show all your working.

Diagrams are NOT accurately drawn, unless otherwise indicated.

Calculators may be used.

If your calculator does not have a r button, take the value of 7 to be 3.142

unless the question instructs otherwise.

Information

The total mark for this paper is 80
The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.
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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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Answer ALL questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 100 adults were asked how they keep fit.
Each adult goes to the gym or runs or cycles.

45 of these adults are female.
30 of the 52 adults who go to the gym are female.
35 adults run.

9 males cycle.

How many females run?

i G0 5

$2-30 S5-31 160 - 45

Moade 22 24 T 18
mL 52 35 15 B0

(Total for Question 1 is 3 marks)
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| 3 In the space below, use ruler and compasses to construct the perpendicular bisector of

2 On a school trip the ratio of the number of teachers to the number of students is 1:15
The ratio of the number of male students to the number of female students is 7:5

Work out what percentage of all the people on the trip are female students.
Give your answer correct to the nearest whole number.
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(Total for Question 3 is 2 marks)
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4 Here is the graph of y=x* - 2x - 4

.

(a) Write down estimates for the roots of x* - 2x -4 =10

(b) Write down the coordinates of the turning point of v =x"—2x— 4

(Total for Question 4 is 3 marks)
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5 The diagram shows a cycle track.

: :ETm
‘D; 5[”7\_ % A0m

C:-oxD=mxdk
The track has two straight sides each of length 40m.
Each end of the track 1s a semicirele of radius 27 m. = Swm i

The diameter of each wheel of [an’s bike 1s 590 mm.
lan is going to ride his bike around the track once.

Calculate how many complete revolutions each wheel of his bike will make.

"okl dutance = LWO+LO + Sk

g0+Stam

L

sqoﬂum = Trx C)SC{

o5

Eﬂ:.MW: BOLSLT

o-5ar

= 13- 656---

(Total for Question 5 is 5 marks)
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6 The front elevation and plan of a solid are shown on the grid.

On the grid, draw the side elevation from the direction of the arrow.

front elevation

plan

(Total for Question 6 is 2 marks)
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7  The distance from the Earth to the Sun 15 1.496 » 10" metres.

The speed of light is 3 x 10* metres per second. y¢ ébﬁso = f&\ﬂ IOx|0x 'O?rﬁrfal

{(a) Show that, correct to 3 significant figures, light will take 0.139 hours to travel from
the Sun to the Earth. \L,

1-08 x 10%

DO NOTWRITE INTHIS AREA

SE T = “uabx10’
|-08 x I0*

= O'\3851

o-13%a {o 338-%3

H

I googol is 1 x 10'™
Danesh says,

“When [ multiply 1.496 x 10" by 6.68 = 10" 1 get nearly 1 googol because
1.496 x 10" x 6.68 x 10° =9.99 x 10"~

(b) Is Danesh correct?
Give a reason for your answer.

Viillg . IB" % bi6Bvi0”
Q.q9a x (0%
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(Total for Question 7 is 4 marks)
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8 Find an equation of the straight line with gradient 3 that passes through point A.

B | | |3Se=se

/ 3 ; 5=222+C

=TT L

(Total for Question 8 is 2 marks)
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9 Natalia pays £13995 for a car.
Lauren pays £14495 for a car.

Assume that
the rate of depreciation for Natalia’s car is 12% per annum O & &
and the rate of depreciation for Lauren’s car is 13% per annum. ¢w . 83

(a) Work out whose car will have the greater value at the end of 3 years.
You must show all your working.

Nadedie hairen

= Q5%3-20 = 5.5-00

qsys-60 7 45833-20
voluo

(4)
The rate of depreciation assumed for Natalia’s car was too low.

(b) How does this affect the value of her car at the end of 3 years?

(Total for Question 9 is 5 marks)
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10 The scatter graph shows imformation about 10 adult snakes of the same type.

It shows the length and weight of each snake.
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An adult snake of this type has a weight of 740 g.
(a) Use the scatter graph to estimate the length of this snake.
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Steven wants to estimate the weight of an adult snake of length 110cm.
He says he will draw a line of best fit and read off the weight at 110cm.

(b) Explain what is wrong with his method.

___________________ cubs wla Hfu.ra/gi cb Haﬂ 34#% B

(Total for Question 10 is 3 marks)

11 Write the number 47 805 000 in standard form.

(Total for Question 11 is 1 mark)

12 Factorise x*—121

(e HL)C;\:—H) .....

(Total for Question 12 is 1 mark)
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Minimum

Lower Quartile

Median

13 The table shows some information about the weights, in kg, of some boxes.

Upper Quartile ‘ Range

12

20

32

40 ‘ 55

Yusuf uses this information to draw the box plot below.

2 +55 =67

4 e e A s I L] 4

20

. 39. .
Weight (kg)

Write down two things wrong with this box plot.

(Total for Question 13 is 2 marks)
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14 Solve the simultaneous equations

(

4x+6y=35
Tx + 5y =-10.5

- x S
£ K.-E,

20x + 30y = 25 ‘@)'S
uﬂxtéﬁjr-53 ~LE

®-®

Q) = - B8

x = -4

sub wio (D)
Lx~4 + E:(ljzs

6&:5

+ 16

ba =21

y-3

S

(Total for Question 14 is 4 marks)
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15 Prove algebraically that the difference between the squares of any two consecutive
integers is always an odd number.

Mnbtb\lakwj nel ot Uua be the dnd
LD - il

Cn-tl)l : E’HUL-’IH) =n? +2n4 1

%ﬂu:) et |~ n?

*:) an+l
Qnm&houdsum amlmoﬂnwzjsedd.

(Total for Question 15 is 3 marks)
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17 The diagram shows Helen’s fish tank.
The fish tank 1s in the shape of a cuboid.

All the dimensions are correct to the nearest centimetre.

'm = T0em
1000 M AS
/- Vll S 40 em /"’ ti-ﬁs
IZDCm\.—‘ qu .5 \)aqs

Helen is going to use a bucket to fill the fish tank completely with water.
There are 14 litres, correct to the nearest litre, of water in a full bucket. | i Ludreo

Will 25 full buckets of water definitely fill the fish tank? =1 L"wo C
Justify your answer.

Volume. Vg - 1215 x 3052 405
- . 346912 878 emD

VL.B, - 11":1-52 QQSxéq*S

Boex et 1 lbreo f 3
a— 218 13-5 Lhes 13500
cn

FCpckaks A U8 LSOO x25 = 362.500cm}

2
L = 12500x 25 = 3350007

o2 25 Jouchats H,Lﬂmmu?

Yes, |F loraeﬁt budwt wdheamalloattant.
362500 7 3280571

NG - smallit bocduodl-losgeat tank .
223506 L 346213 [

(Total for Question 17 is 4 marks) Jl
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18 Tis inversely proportional to the cube of u. R
When u = 5, 7= 0.0096 T ot _Ls T- -t

Find the value of u when T=0.15 Us L 2

wheav: S T= 060AL 0009 _5%.

..... e 0o

(Total for Question 18 is 3 marks)

19 By completing the square. find the coordinates of the turming point of the curve with
equation y=x"+ 10x + 18
You must show all your working.

J - el 2 10x ¢ 19
( +5) -25+18

(lj -2.@1:#5)1-':3

(Total for Question 19 is 3 marks)
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20

A, B, C and D are points on a circle.
EDF 15 the tangent to the circle at D.

Angle ADE = 54° v
Angle ABC = 114° /

Work out the size of angle C4D.
You must give a reason for each stage of your working,.

ADC = 130 -11¢ = bLb OPPGBIJLL

HC'D = 54“

o :
oTo (s B0

Mmh%jnuntﬂnm&n

CAD - 180 - (5u+6L) m@mtmfmﬁulﬁ

= 606

(Total for Question 20 is 4 marks)
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21 fand g are functions such that

f(x)=3x" and

& x=2
Find gf(4).

Giive your answer as a fraction.

3 F(x) =
5430-»)

E[-— ::

e
46

(Total for Question 21 is 2 marks)

2
22 (a - -...IE ) can be written in the form ¢ + a'\E , where a, ¢ and 4 are integers.

Find, in terms of a, an expression for ¢ and an expression for 4.

Ca+ﬁ)(mi-5) =G,?‘+CL g +OLJ—-*'3
- z 4 2&\‘?*8
—G,Lwr 2&5—;(18
=G.2'+ k&Ei’S

C.w(.d Ca*dﬁ &,Q‘i-ﬁ - L{.D.r e Q,Li-B

(Total for Question 22 is 3 marks)
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(Total for Question 23 is 6 marks)
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23 (a) Show that the equation 2x* + 4x =3 has a solution between 0 and 1

P[/(x,,)-r. dx> vhoc = B ™
flo) = -9
£0) - 2¢L-3 =3

sna Uree wo o m&ﬁnmm
mb.blm 6 ( 2)

(b) Show that 2x’ +4x =3 can be rearranged to give x =

]_kg;: 2)"2913

E
2

| b

-
k-3 20

L W
2 =3 %3

LA i

L 2-' (1)
v 3
(c) Starting with x, = 0, use the iteration formula x = a4 ? three times to find an

estimate for the solution to 2x' +4x =3

M 0300 0 O Tiomer
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24

The area of triangle ABC is 42 cm?

Find the length of 4B,
Give your answer correct to 3 significant figures.

I acxdxsnn IO = 2

2
I = H,'lx?:_ = 12-11613327
20

(ljl= 12233 + 3% - 2x1233xx 0510
= 1506-9719 3044

(tj:,h&&ﬂ.. = 1228552885

( Y- -3

(Total for Question 24 is 5 marks)
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25 There are some red counters and some white counters in a bag.

b

At the start, 7 of the counters are red, the rest of the counters are white.

Alfie takes at random a counter from the bag. m = m £ -:l'

He does not put the counter back in the bag.

Alfie then takes at random another counter from the bag. &t LeOmao L+t é

The probability that the first counter Alfie takes is white and the second counter Alfie

21
takes 18 red 15 E_

Work out the number of white counters in the bag at the start.

E iis
ez

w o~ x=e

&%—?\"‘)L

'Jc -q‘i = E-._l.-
o+ b -3
e 7

2 ¢120et U2 S6H o = 212t + Dt

O: 212c? - 251 £+ %82

C: - (-267) L) (-257)% - 4 20x882

)
x-9 ot a2k Ct ________________________
— X

(Total for Question 25 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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