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Instructions

Use black ink or ball-point pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).

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.
You must show all your working.

Diagrams are NOT accurately drawn, unless otherwise indicated.

Calculators may be used.

If your calculator does not have a 7 button, take the value of z 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.

Advice
® Read each question carefully before you start to answer it.

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.

93 -8.1
34+7.7

1 (a) (i) Work out the value of

Write down all the figures on your calculator display.

416974635

(b) Work out the value of the reciprocal of 1.25

E—

Z
15 E

(Total for Question 1 is 4 marks)
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2 Two numbers are in the ratio 5:3

The difference between the two numbers is 18

(a) Find the two numbers.
5-7%
2 e
1

y -

- X

x5

Three numbers are in the ratio 4:7:2
The largest number is 210

(b) Find the sum of these three numbers.

1

O]

210

...........................................................

(Total for Question 2 is 5 marks)
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3 (a) Complete the table of values for y =x" —2x — 1

(b) On the grid, draw the graph of y =x” — 2x — 1 for values of x from —2 to 4

VA
10

9

8

y:%

—— s | — ]

(o 4

) 1 g 1 /2/ 3 4
_1 \ﬂ(—/

(c) Use your graph to find estimates for the solutions of x* —2x — 1 =3

AT =7 S TSR B R L

(Total for Question 3 is 6 marks)
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4 (a)

8.4 x10*
32x10°

Calculate the value of

Give your answer in standard form.

-5
(¢4 232 ) x |0

— |
2625 x |0

(Total for Question 4 is 4 marks)

v =0.83 correct to 2 decimal places.
(b) Complete the error interval for y.
0:%2 L% 0-5 Y
( (
l L
0-520 < Y < 0835
0525
. N T 0
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5 Eric buys a car for £19950
Every year the car loses 5% of the value it had at the start of the year.

Eric works out the value of his car 4 years after he bought it.

Here is Eric’s working.

4 % 5% =20%
0.2 x 19950 =3990
19950 — 3990 = 15960

Eric’s method is wrong.
(a) Explain why.

...... \I“WG‘J«/J@W%S@LS/ of new Jodue mdﬂjw«/

(b) Work out the difference between Eric’s answer of £15960 and the real value of the
car 4 years after he bought it.

w0ol, -5 = 95% =04s
19150 « 0-9S5"  _ L4[949.40

102494 - ' 5960 = £a%9.4D

(Total for Question 5 is 5 marks)
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6 On the number line below, show the inequality m < 1

(Total for Question 6 is 1 mark)

7 In the diagram, AB and CD are quarter circles of radius 8 cm.
AD is a straight line.

BC=20cm
«— 20cm—mMm8M >
B C
i 8cm i
p 0 a 5
Kewn B 20 wA F % CcwA

Work out the perimeter of shape ABCD.
Give your answer correct to 3 significant figures.

AZ = FD = ¥ew

EF = 20cwm = 6C

@ = LT rK —.c_/[; -_q.fcuv\
qL

Pvimetow = 20+ 20+ 6+€ + &R +4 7 :(Sé +°6ﬂ C i

(Total for Question 7 is 3 marks)
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8 In the diagram, OR is parallel to PS.

0 50cm R

39cm I

pt——-=

15cm S

Work out the size of angle ORS.
Give your answer correct to 1 decimal place.

Q% :J?ﬁ"—-[gl = 2Ccw

Tan tﬂ’\RS - i@
1Y

cQa% = 'L’O\A/\~( (/E%%>

QRS % 35154

(Total for Question 8 is 4 marks)
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9 The students in class X and the students in class Y did the same science test.

Here are the marks of the students in class X. n
M ediom

WM % N W (2] v ow o ow ow w @)
A A R <

(a) Complete the table below to show information about the marks of the students
in class X.

Median 48

Range 29 (9- 30

Interquartile range 1 4 Lowe-t ]
1 8¢ -42

Here is some information about the marks of the students in class Y.

Median 45
Range 41
Interquartile range 16

Tanya says that the information in the tables shows that class X did better in the test
than class Y.

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

_______________ 1 c%‘HAeMecl‘w%cha%X:ngﬂw%w‘@o‘f Cless Y

Amar says that the information in the tables shows that the marks of class X vary more
than the marks of class Y.

(c) Is Amar correct?
You must give a reason for your answer.

No the (amae 'F-ov Closs X SS lose ‘I:L\w/\ %zo\/ ClCLSS \/

(Total for Question 9 is 5 marks)
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10 Here are five graphs.

VA VA VA
Y / 5 19) 5 19) 5
A B C
ya VA

&)
"
)

D E

The equation of each of these graphs is given in the table.

Equation Graph

-
Qec‘kf’wcak | y:i C
gtgf’iﬁ]j 1= -3+l e E
(Leweon) rf:? :1:: 1214 y=-x 5
S e A

I;;:\i,{:(cal, x=3 O

Match the letter of each graph to its equation.

(Total for Question 10 is 3 marks)
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11

P

Shape P can be transformed to shape Q by an enlargement with scale factor s and
centre (a, b)

Find the value of s, the value of a and the value of b.

Scole Pactov = -4 Ty
Pk

2 i A T
(2,1) )

b=

(Total for Question 11 is 2 marks)
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12 (a) Prove that, for any integer m, where m > 0
(5m +2)* — (5m —2)* is a multiple of 20
25M’L+20M+’+ _[:-15"‘47'—100\/\4'!{,]

15m* +20m +¢ —29m  + dom - &

4 Owm
J.O[QM:J

A = [
W ence W here Mm>0 (5m+9.) - (Sm-2) NN MlF]L "&.20—

Ali says,
“80 is a factor of (5m + 2)* — (5m — 2)* for any integer m, where m > 0”

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

,,,,, L m=t a0 =90 ond B0 ls ot =~ fockor d 40 5o MG adt Gorrect

(Total for Question 12 is 4 marks)
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13 A4, B and C are three points on a circle.

CD and AD are tangents to the circle.

Find the size of angle ABC.
You must give a reason for each stage of your working.

cDY = AD

_l'c'”\j-cwks ,FVOW\ oA C’)l/‘vaI/\GL fo}mﬁ owe GCIIMG-L l\m l.-c,uaﬂ_,..

AACD 1S o SoSceles wcoﬂu.

A A [y
ACD = CAD :i(l?wwﬁ = 70

A -
kG C =70 ( A\ Ternde Se\ﬁwu.vf %CDVCM)

O]

(Total for Question 13 is 4 marks)
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14 w=3x—-y

x =8.71 correct to 3 significant figures.
v =24.3 correct to 3 significant figures.

Work out the lower bound for the value of w.

You must show all your working.

Nata T 3L T Y

M
MmaqC

-0 ¢ ¥ Co% 0

(

%-105 ¢ oc ¢ %159

d
>

<
Min

W, = 3(¥705) - 2y-35

M

lI\’) \ = .4.'7@25

M

A4 - 24-%2 1 294

1425 €Y 4 225

was L

(Total for Question 14 is 3 marks)
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15 There are only blue counters and red counters in a box.
There are 5 times as many blue counters as red counters.

Ashley takes at random one counter from the box.
He records the colour of the counter, then puts the counter back in the box.
Ashley does this 3 times.

(a) Find the probability that Ashley takes a counter of the same colour all 3 times.
Red =r  Blue = Sv Total = Gv

E( som Colew) = PCRAAY + P(B66)

Sv 5v 5~
:F_L£XC)+(fo,—x/—
v

v (v (3
RT3
215 210
126
FLS&\M{; Cﬁ\ﬂw\/) = :l’—
216

The number of blue counters in the box is doubled.
The number of red counters in the box is doubled.

Ashley takes 3 counters in the same way as in part (a).

Ashley thinks that the probability that he takes a counter of the same colour all 3 times
is the same as the answer in part (a).

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

_______ sh 15 Co cvedd beCowse

(Total for Question 15 is 4 marks)
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16 (a) Show that the equation 2x’ + x — 8 = 0 has a solution between x = 1 and x =2

At 20—
1[()3+(l)~i{: -5
Av 2¢ =2

zc;nz’Jr (2)-% = 40

C ‘/\OWHL 51, %}%V\ ‘Vlﬁufv{-ew— %'Dl/\/lt_"‘o\" 'S et loeen

20 = ‘ Dwx'& o = X

8—x
2

(b) Show that the equation 2x° + x —8 = 0 can be written in the form x = 3

Qacg +x =&

2303 = § -

3 - % —at
2

C

g

L = 3%”95
.

. : L [8—x .
(c) Starting with x, = 1.5 use the iteration formula x,,, =2 5 L three times to find

an estimate for a solution of 2x° + x —8 = 0 correct to 3 decimal places.

X, = I'5
X, = JJ ¥7I'S o L e¥I24%07¢
x
Lz €228 o 1484671043
2
X, 2L - 14825653195

(Total for Question 16 is 5 marks)
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17 Given that

y:x’=6:1 and x+y=1

find the possible values of x and y.

O]

b x+y =4

1

Goc *

>C + (7901': 4_
(7907'4- D(,—i =0
(33 -1)(2sc 1) =0

, 1
. W = < JC =

2 -2
1 e
y-603)  y=b3)
. D
kd:%é 3" '3
>t = 2 3,% pld \Z 4= 7

(Total for Question 17 is S marks)
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18 Imran asks 100 people if they speak French or German or Spanish.
He draws a Venn diagram to give information about his results.

Here is Imran’s diagram.

& = {all 100 people}

F = {people who speak French}
G = {people who speak German}
S = {people who speak Spanish}

Tetal =9Y
The diagram is not fully correct.

(a) Explain why the diagram cannot be fully correct.

Totek in e dloguam s gy bat 't Shodd by dop
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Jodie asks 200 people which of the social network sites, P, Q and R they use.

The Venn diagram gives information about her results.

&= {all 200 people}

P = {people who use site P}
QO = {people who use site Q}
R = {people who use site R}

Given that a person selected at random from the 200 people uses site Q,

(b) find the probability that this person also uses site P.

P (rPaa €+ 56
Plelay = TLEAD L S
PC@) g+sS6+1 1

(Total for Question 18 is 3 marks)
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19 In the diagram, ABG and ACF are equilateral triangles.
GBDE is a square of side xcm.

A

36‘705

C o
%) 6o
F x E oC D x C
G 3

Find
area ABG :area ACF

Give your answer in the form a:b + c\/g where a, b, ¢ and d are integers.
You must show all your working.

ARV
tom 1O = 2 tom bo = 22
At FE
0-51¢C — >C
K = == FE = —
A ‘\’MMZU “"O“"“éo
2
0-5sc FeE= £ =-cD
.o e e
A B ﬁ/ 3
$ \
Fz —X
A - g3 Arewd A KCF = 5
> | 1(2-1-5—13
o of ANCF :,[
Ave «g‘ 5 =

\
Avcm+ AA’%G\ - W K '\)C_«Y:‘l’,_ X '}:

2

2 T
AVWﬂrhACF: Lo (2+43)

oot (4 + 807 &)
¢ Larrdtvs)

Prem 48 K8 = e 3 6 3
G
MGG ¢ D ACE Arwu} AACF - 5
DLZE N Z(q Lris -
T == (14 4472)
s P(rwt”}AkU';
R R v {3
20
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(Total for Question 19 is S marks)

Turn over for Question 20
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20 The functions f and g are such that

2x*
f(x)=3x-6 gx)=—
x +1

(a) Find £'(9)

(b) Find fg(x)
Give your answer as a single fraction in its simplest form.

(Total for Question 20 is S marks)

TOTAL FOR PAPER IS 80 MARKS
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