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[ You must have: Ruler graduated in centimetres and millimetres, Total Marks
protractor, pair of compasses, pen, HB pencil, eraser, calculator.
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. J
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.
® 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 z 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.
Advice
® 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 (a) Expand and simplify (x + 5)(x — 9)

F O Lebs (SXX =" Qxy5y o

YN N 2
ot ) Inside :x-tl'x-l_}s

@

362—“3;—'—»8 ............

(b) Factorise fully 9x* + 6x
2
(12: +6x =3 (3c+2)

vy
Bx(3242)

(Total for Question 1 is 4 marks)

29° — 4,
2 (a) Use your calculator to work out 2 6
V35-1.9°

Write down all the figures on your calculator display.

_______ 1S7.66825S

(b) Write your answer to part (a) correct to 4 significant figures.
e round. up
|S"7.GIGZQSSSM7/S |S77 @

= IS#.F (4sg)

(Total for Question 2 is 3 marks)
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S r 1
3 The scatter graph shows information about the marks a group of students got in a Science
test and in a Maths test.
A
60 y
/
1)
"] X
{ /
\ =
50 A
/
40 ’
N/
/
Maths test mark

30 y

20 1N 74
s 1
'z
o
K 0 >
SR 0 10 20 30 40 50 60
’: 4 Science test mark
SR8 Jamie got a mark of 34 in the Science test.
Using the scatter graph, find an estimate for Jamie’s mark in the Maths test.
o

AN J

3
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4 The table gives information about the times taken, in seconds, by 18 students to run a race.

S5+41\0 Time (¢ seconds)

1S
2 ~ 5<1<10

10 << 15

15 <t<20
20 <1< 25

Work out an estimate for the mean time.
Give your answer correct to 3 significant figures.

totad
Mo = N N(WMMJ ‘ehaﬁs‘thmwe)

- 33S
Mean Tg " 36lIl..<18.6(35)

Mot ~ é?
Frequency ’X— 5(‘eq'u¢/lOJ’ XX
I 7.5 [1x3s:75
2 1.5 |2x12.5:-2S
7 |2S |7x13.5=1125
8 22.5 |8x2s:180
Tobod =
1.5425+122.s
+180:-333

@

_______________________ 18-6 seconds

(Total for Question 4 is 3 marks)
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5  Write 37cm?® in mm?®

lem = 10 mm | cm3= 1000 MM

3 3 3 Mxy( x37
I'om” = 10 37an®= 39000 mm3

| an®=1000 mm® 0

(Total for Question S is 1 mark)

6 Nimer was driving to a hotel.
He looked at his Sat Nav at 1330

Time 1330

Distance to destination | 65 miles

Nimer arrived at the hotel at 1448

Work out the average speed of the car from 1330 to 1448 -3 L8-3O

You must show all your working. & @ S
Bebtween 13:30 k8 there s 1 hour I8 manutes

Convert evergthug to Inours d
| howr (8 minukes — | \muf*c—ghoutsﬂ If%g ows = 1.3 s

____________________________ s0 7

......... mph

(Total for Question 6 is 4 marks)
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7 (a) Write 32460000 in standard form.

2066000000

31460000000
3.246x10° @

3.246x107

(b) Write 4.96 x 107 as an ordinary number.

4.G6x10™?

O0004: 1600000
0.00496 @
0.004496

Asma was asked to compare the following two numbers.

A=6212x10* and B=4.73x10°

She says,

“6.212 is bigger than 4.73 so A4 is bigger than B.”

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

G is comeck bocause 0% s svalles than 107

(Total for Question 7 is 3 marks)
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8 The diagram shows a regular pentagon and a parallelogram.

um O(f wtsor
- =(N-2)x180
Work out the size of the angle marked x. 3 \ Numbes 90 Sidkes
You must show all your working. N (5-Dx180
0 Aaﬁles 0pPOSUte parqumamm e ¢quod =3 %180 -S40’

@ sum ¢f intero” ongles v poruilelogrem is 360°

/

H?HI:Hv y=360 /@ um gomfewaﬁgles v G penbagon
Bt | ssho
2 -12¢ . ONe (U’BLC 222. 108 @
Fil )
9:63 ) X1637198
X =u4s .

(Total for Question 8 is 4 marks)

P 5 8 8 7 6 R A 0 7 2 4
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Enlarge triangle A by scale factor 2.5 with centre (0, 1)

(Total for Question 9 is 2 marks)
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9+ x

10 (a) Solve - =11-x

=

+X=33-
q+49c +§:@
Q+3x- 337
-q -q
Bx-68

3 5

X=8.s
850

. Ay +3y
(b) Simplify
(v +3)’

3
HyD My e )
(Y 3)? 147330943y — 7 Y3

(Total for Question 10 is 4 marks)
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11 The probability tree diagram shows the probabilities that Bismah will be late for work on
two days next week.

Monday Tuesday
late
0.02
late
0.07
0.98
not late
late
0.11
0.93
not late
0.89
not late

Calculate the probability that Bismah will be late on exactly one of the two days.

Acs{:d';s X (0.07x0.98) + (0.q3xo.n)@
= 0.1709 ¢

01709

(Total for Question 11 is 3 marks)

10
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12 The stem and leaf diagram shows information about the heights, in cm, of 23 sunflowers.

17 3 4 9
18 6 8 8
19 0 0 1 4 6 7 8 Key: 17|3 represents 173 cm
20 1 4 7 7 9 9 ‘
20 |4 8 8 9 lowest = 1F3um  UQ <18%
@H“ﬁ""s" 29w ) q-7209
On the grid, draw a box plot for this information. MW < lq 7 o
~—a position
2225212 i dola
‘ L lQ ok posikion
‘ ;i= 6 n dota
@) VQ ot position
NS

170

180 190 200 210
Height (cm)

220 V24 6= | 8 n dala

(Total for Question 12 is 3 marks)

P 5 8 8 7 6 R A 01 1 2 4
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13 Liquid A and liquid B are mixed together in the ratio 2:13 by volume to make liquid C.

Liquid A has density 1.21 g/cm?
Liquid B has density 1.02 g/cm?

A cylindrical container is filled completely with liquid C.
The cylinder has radius 3 cm and height 25 cm.

Work out the mass of the liquid in the container.
Give your answer correct to 3 significant figures.
You must show all your working.

Qht
obume. Gylinder” = T7c*h /"

\mdms
Volume caw)dusms)’Zs =257 am®

Split vato
2+\3: IS ratio 2:13

257 _ IST

S~

2XIS77 : |3x (ST
307 : 19ST

>y Wit Cdlmder we have
30mum® of liguid A @
lds7em® of liguick B
1. Mass o
dmseb e < 0SS = clensy x volume
In the CAJW)dU-)WZMdA‘ \Aqw{\B
yc ——

Mass= |.71x307 MasSS = 1.02x 1957
= 36377'3 = ‘q8~q773

Therefore M05s of container (1)

(Total for Question 13 is 4 marks)

P 5 8 8 7 6 R A 0 1 2 2 4
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14 A group of people went to a restaurant.
Each person chose one starter and one main course.

starter main course
soup lasagne
prawns curry

the number of people who chose soup : the number of people who chose prawns =2 : 3

Of those who chose soup,
the number of people who chose lasagne : the number of people who chose curry =5 : 3

Of those who chose prawns,
the number of people who chose lasagne : the number of people who chose curry=1:5

What fraction of the people chose curry?
You must show how you get your answer.

2 ey

S s

.\ N
Frockion

1+S=(¢

Soap Y|
} saghe: 1y

losaane.:;wrbs*3- @ ’G: ¢ S fochon who chsse
P11 TV Gt pows G0y

B fudiondo  OhGR PIOMIMS

Chese SOWP then losagne

People, who had ¢

then lwaﬁm p¢ MS

(Soupondcwa)or(pmumand ounb)
2.3

‘o ue + (ng) (3 S .3 '3@

6 ) 20 ™ 2

@ _________________________ 20

(Total for Question 14 is 4 marks)

S
8
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«t
15 Prove algebraically that the sum of the squares of any two consecutive even numbers is
always a multiple of 4

DN b, oen Maer € (ohen 1 s any Lohole iumbes
In+2 6 text’ even umbeS v

(20)+ (202) = (2'8%) + (2002 (242)

= (2%07) (10 s s )
=(2'n)+ (lml+8n + ) @
= 4nt+ Yni Sn+y

- 8n48ns

= k(2% 24 1) 0

(Total for Question 15 is 3 marks)

16 y is inversely proportional to the square of x.

y=8 whenx=2.5 KZZ

8
Find the negative value of x when y = 5

)
Mo so
- 2= _8
___lz@ we wank fo 3 z\Sub:jq
J ot work aul \alue 8 SO0
g’kSOSubM ’q—:;z
81732 iqfo 3@/\ questcm .
.S 2
X x=2 -89
k-8x2.5° , 3qg ¢
h:go@ LGy Ts
x -56.2S
X =£)\56.28
-+ ' b
X ?’S\—S%%Wew%lue

(Total for Question 16 is 3 marks)

P 5 8 8 7 6 R A 0 1 4 2 4
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17 Here is the graph of y=x?-3

Use the graph to find estimates for the solutions to the equation x> —2x—2 =10

You must show how you get your solutions. To plot let us s let 3: o
ind tuko pon
YA Ox _ 3 szx'l A
XS 0 Y - TN el § @0

- -2x -7 X3
Gives the Lne kt X0\

O+2x -1 we neea fo 3:2(0)-. (0,|)
pot ’

| d!
Yo X coordinates
lfmgg e td cwve 7 X=27 Z=-0.7 @ ,,,,,,,,,
WWLpt

(Total for Question 17 is 4 marks)
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18 The diagram shows triangle ABC.

AB=34cm AC=62cm BC=6.1cm

D is the point on BC such that

2
size of angle DAC = = X size of angle BCA

Calculate the length DC.
Give your answer correct to 3 significant figures.
You must show all your working. [~

(%
(l’l= bz-f Cz_?bC COS{A> bc
N osne ule A b

C? = 4G -20G UB(C)
| 2
34 = 6.2% 6.1 2(6.006.D[ws )] it 0Mle DAC = = x 32080.

|.66 = 75.65-75-64ws(C) =12.8321376s°
S 6LUS(C) T304 ES(E) | Sig0 angle ADC < 180-32.080.--17.83 .
11.S56 + 7S.64 WS(C) = 35 .65 2135.0816432°

564 wS(C)= gy 0q

Sin(DAC)  SN(ADC)

IS6lL Is ¢y R spe wle @
Ws(C)=6k-09 0C 6.2
7S.6k S0 (12.832-°) i (135.081.) 0
C - Cos"( GM-O‘%) C.2 1.95
7S.6u @ Dc=> x SN (12.832.7) / (3s§)
. 32 . OSOL'. 6q ‘3° @ SM(135-087~~) .................................................... cm

DC < 195035.. = Lasm 3g)

P 5 8 8 7 6 R A 0 1 6 2 4
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19 The graph shows information about part of a cyclist’s journey.

A

20

15 -

Distance travelled
(metres) 10

Time (seconds)

Work out an estimate of the speed, in m/s, of the cyclist at time 6 seconds.

for o olistance bime raph#:esmolstmgmd;mk
deéowonkmtﬁradimbwb{fébamvﬁafwsw
Graciek ¢ e (my- 92~ 9" 3.5-3 0

@workJ)gotk 8!’00“%6 3.33 s

(Total for Question 19 is 3 marks)

17
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20 Here are the first five terms of a sequence.

-1 0 3 8 15

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

N 2 3 L S
n | L q 16 A

Sequence : -\ o) K3 3 'S
— 0 ——— ~— @

! 3 S
N —— {-.wo layers WN’)(@
2 2 2 “ o q:ﬁadmgc Sequence
r\z_Se(iu_ng; 2 __ 4 6 3 |o(mcw«d%n)
A I 2 Rz K
- 4o 43 §-8 s-IS
WkMAMSeunQdeern and 2n 2 @
. N W e n'Zn _____________________________

(Total for Question 20 is 2 marks)

21 When a biased coin is thrown 4 times, the probability of getting 4 heads is 5

Work out the probability of getting 4 tails when the coin is thrown 4 times.

Probabi.w:(\)(g 8@&.{91 head wien the con is thown 1 tive

uxbeprobab% f%@&ﬁheads l)
&pobou%cgaqum&qmalscs N Xxxxx = 18
x“:f J 8|
Poaloikby of lails s =
1- peoabiithy f heads e p({b@bdﬁ‘éjﬁ)mdé
-1-__-_‘_ Pm biibey of bauls Xz ¢
3 03 ‘

Q‘Ombd.«ﬁa <X L|. { L L7 .

ails when com thown 4 tmes
l_ ___ 3. (Total for Question 21 is”Z marks)
3 3 3 3 8|

" R R0
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22 Show that —; Tx—14 + 3x 6 simplifies to ax where a is an integer.
x"+4x-12 x —36x
2 .c_a d
b " d

P
Fx -1y x*36x @
b2 X g Y 36xex 36
- F(x- 23@! 96(9&6)(1-4)"\: xfbué)(x-e)]
(x-2)(+6) X6 = 2 (X +6)(X-6)
H2) x (1A (x46)
| (oc:—z)(x/C)(x/g)

1]

(Total for Question 22 is 4 marks)

19
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23 The diagram shows a sector OACB of a circle with centre O.

The point C is the midpoint of the arc 4B. Volume of cone = 1 2h
3

The diagram also shows a hollow cone with vertex O.

The cone is formed by joining OA4 and OB. Curved surface area of cone = zr/

<294 un

& ¢

The cone has volume 56.8 cm?® and height 3.6 cm.

Calculate the size of angle 4OB of sector OACB.
Give your answer correct to 3 significant figures.
You must show all your working.

Vo | @4REC Curved SA Gone

=Tirl
5¢.8= —3'-77r %(3.6) S.G& Curvec SA
0) cone

56.8<V27r? 3.882

7+t . = T7x3.882x5. 794
\:TZ’SC.S 3.882243,G =c? = 20.5S1T (3dp)

568 2
"7’7)5"‘#3;"; C°=28.030 mpz/ﬁquwe
C =382 | c=S29u (Bp) Y root

®

20
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%Cw Ama = g X 77(*2
360

© 2
O.SSITr=2_ i

20.551 % 360 = Ox (5.20432

O = 20.SS1%360
(S-2a94)*

= 263948 (34p) =164 (3sf)

________________________ 764 -

(Total for Question 23 is S marks)

21
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24 OXYZ is a parallelogram.

YA ) Y
-
zZ¥-¢a 4
Since. Shape
W 0 @
paroltelogam 3.
\
O N X
— ) | '\ - >
OX =a —xQ 2
- 3 - z*2
OY =b

P is the point on OX such that OP:PX=1:2 142=3
R is the point on OY such that OR:RY=1:3 | +3 =4

Work out, in its simplest form, the ratio ZP: ZR
You must show all your working.

‘?jﬁ: Q- b+(§'xg)

—

- 3
3. pia.g
3 3 =

L

_—-b:

2 .b:a

— k

(Total for Question 24 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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