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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 .?"-??:S
— there may be more space than you need. .ﬁ%
® 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.

v v A\
1 (a) Expand and simplify (x + 5)(x —9)

—
xt-qx ¢t 5x -4S§

a? - yx -4
xt-Yx-us
(b) Factorise fully 9x* + 6x
3x (3% +2)
3x (300. +2.)

(Total for Question 1 is 4 marks)

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

Write down all the figures on your calculator display.

1§7. 668 255

(b) Write your answer to part (a) correct to 4 significant figures.

1.
1S7.646825S 157.7

(Total for Question 2 is 3 marks)
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\
The scatter graph shows information about the marks a group of students got in a Science
test and in a Maths test.
A
60 =
H %
X
50
X
40 === '
Maths test mark
30
20 X
10
0 >
0 10 20 30 40 50 60
Science test mark
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.
03
(Total for Question 3 is 2 marks)
J
3
R0 O A Y R Turn over »
P 5 8 8 7 6 R A 0 3 2 4



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

Time (¢ seconds) Frequency m-dpéml-s ':“‘ ‘.:'W
5<t<10 1 1.5 7.5
10 <7< 15 2 12.5 25
15 < <20 7 17.8 122.5
20 < 1< 25 8 22.5 120
Work out an estimate for the mean time. 2 3 5

Give your answer correct to 3 significant figures.

33S
Men = g
= |8.6i

~ 18.6

8. 6 seconds

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

IDmm 3'7%3 x 1000 = 37,000
lem e e
IOmm
lem

— jomm
cCm
=1x)xl < 10 x10 X0
v veloxtox® 37,000 mm?
= lemd %1000 - = 1000mm?
S~—— (Total for Question 5 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
You must show all your working.

D - b D = 65 muss
S T T T = lh 18 mws = L3h
—_—
=60
< 0.3h
g = 65
1.3
= SO

________________________________ 30 mph

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

2
3.246 x 10
3.246 x10"
(b) Write 4.96 x 107 as an ordinary number.
.0 0 4,96
0 M
0.00416

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.

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

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

n7 + 7= 234
360 - 234 = 126

R
]
o
(]
°
)
o~
w
[

= 4s°
126° = 2 ¢ 63°
, 3¢0°
Exterwor ongle = —g—
z 72°
Interior anslc = 180 - 72
: log° 4s

(Total for Question 8 is 4 marks)
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-1 |0

Enlarge triangle A by scale factor 2.5 with centre (0, 1)

(Total for Question 9 is 2 marks)
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10@)%N69;X=H—x
X7 %7

Qe = 7(N-2)
q+x = 77-Tx
+7x *Tx

Q+8x =77
-q -9
%x = €8
<3 -
X = _‘_8 = ¢.9 x=8°s ........................................

8
4(y + 3)’

b) Simplif
(b) Simplify (+3)

= L(y+3)
(4+3) (y23) = 4(y+3)

(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  Owbcomas
late LL
0.02
late
0.07
0.98 ’
not late L L
late L’L
0.93 0.11
not late
0.89

’
not late L ! L

Calculate the probability that Bismah will be late on exactly one of the two days.
' !
LL- + L'L

(0.07 x 0.98) + (0.92 x o.11)
0.0686 +  0.1022 = 0.1704

(Total for Question 11 is 3 marks)
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12 The stem and leaf diagram shows information about the heights, in cm, of 23 sunflowers.

17 M X X
s X [#]™ metior
19 }( X )( X X m X Key: 17|3 represents 173 cm
20 Y x X X Ej X Smallest : 173cm
21 KX X x ue est : 219Cm
Medion : 1970m
On the grid, draw a box plot for this information. LA : 188em

ud : 2090

| -

170 180 190 200 210 220
Height (cm)

(Total for Question 12 is 3 marks)
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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? 20

Liquid B has density 1.02 g/cm?

A cylindrical container is filled completely with liquid C. 26cm
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.

Vol. od\\vdu = mrh
= “(3)1(25)

215w c.m3

A:B
2: 13 T 1S poris

22810 <15 = IS™W

Vol. A = 2x15a = 30w em>
3
Vol. @ = 13%X\Sn = 19S® cm
A B
3_5_’},, '_‘Eﬂ" ‘—'51‘-’11 = 738. 902592
i 10 ° <~ 1344

D .21 .02

' 0T 195« PYEY

mszDXV
1.21 x30mw .02 *(4S ¢ 739

(Total for Question 13 is 4 marks)
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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.

SOU.P : Pmm:
3

2
S
lasagne - Curry
1 : 9
1
¢

S, 2 2
3 . 6
9' X é. ~ -L_. é xi:‘Ls"
S 8 4o S § ©

6,15 . 13

yo 30 20
13
(Total for Question 14 is 4 marks)
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15 Prove algebraically that the sum of the squares of any two consecutive even numbers is
always a multiple of 4

Even = 2n 2n+ 2

2
(2n)* + (2n+2)
Unt + (zmmﬁ)
N—ra
Unt + UnT 4 Un +Un + U
Ent +8&n + 4

4 (202 & 20 ¥1) . maepe o U

(Total for Question 15 is 3 marks)

16 y is inversely proportional to the square of x.

y=8 whenx =2.5

8
Find the negative value of x when y = 5

Yy &< x?
k S0
§:igm ——— I° =
_k_ g _ S°
§ = (250 a3 - x?
K 8
- — 2 . -
- Y x* = S0 % 3
K:SXG?-S x:':?_-Z.E
= SO Y
v '
x:'_'."i':)‘ _1s
2

(Total for Question 16 is 3 marks)
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17 Here is the graph of y=x?-3

e ol o e R B sl B i el B

Use the graph to find estimates for the solutions to the equation x*—2x—-2=0,
You must show how you get your solutions.

r
A°-3 = 22 —|
(Total for Question 17 is 4 marks)
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18 The diagram shows triangle ABC.

2.8

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

D is the point on BC such that

Calculate

2
size of angle DAC = 3 X size of angle BCA
the length DC.

Give your answer correct to 3 significant figures.

You must show all your working.
AOLC:
Angle BCA: Anﬂl:
blac2-al 180° - (12.83-. + 32.08..)
cos A = dbe - = 135.0873%32°
2 2 2 )
cos A = (e« (6.2) -(3.4) pe -
2(6.1)(6.2) e __b
Swn A s B
= 0.%§Y473030142
DC
A= c.o&"( T) ) _') - b-2 )
° Sin(12.83~)  sn(13s.08-
BCA = 32.080u 6913 -
)
Angle DAC: oc = s (1283 % i3s.8d)
ngy g
25:'" 32.0804641S z 1.45034318Y
< 12.832187¢s° ~ .05 em
_______________________________ "qs cm
(Total for Question 18 is 5 marks)
16
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19 The graph shows information about part of a cyclist’s journey.

A

20 1
15 1
Distance travelled
(metres) 10 4 10.S
5
3.4
0 T T T T >
0 2 4 6 8

Time (seconds)

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

distance _ 10.6

- ———

Speud =
tume 2.4

€ 3.08.‘,8 235294
: 3.0q a.oq

(Total for Question 19 is 3 marks)
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20 Here are the first five terms of a sequence.

-1 8 15
< ,\-1-3,. 4S ‘1

Find an expression, in terms of nWh W@ce

+2 +2 +2
ant+bn+e
az 2 —-2:=1
nt il 4% 9 6 2§
2 )xl
on | 4 9 13 25

-2n ¢+ 0 b=2 ¢= Ql‘otal for Question 20 is 2 marks)

21 When a biased coin is thrown 4 times, the probability of getting 4 heads is ;—61

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

4 |1e
p(1 head) = £)

2

-
L —

3

2
p(1 tail) = - 7

-
-

2
3

() )

p (4 tols)

1
g1

(Total for Question 21 is 2 marks)
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-14 - o . .
22 Show that —; Ix + 3x 6 simplifies to ax where a is an integer.
x +4x-12 x —36x

Toe -1 —» 7 (e-2)
wleya -12 — (246 ¥(x-2)
‘x.z-36'x. —_> ac(ac'”-zc) > :r(x-r‘)(oc—ﬂ

K c F
7 (x-2) . x-6
(:c -}6)(&"1) . 1(14.5)(&-6)
7 (e-2) x (2t + 0 (- €)

%

(2 +6)(x-2) x-6

7:5(3&‘{)%%
(34€) (e=2) (2<C)

T=

(Total for Question 22 is 4 marks)
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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.

The diagram also shows a hollow cone with vertex O.

The cone is formed by joining OA4 and OB.

X

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

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

|
Vol. tone = Z Mr’h
96.% = ‘—l-nrz(?a-‘)

3
- %n(z.e) = —;a(z.c)

rtz15.0666679S
il \l
r = 3.838'S%0599em

1
Volume of cone = 5 zr’h

Curved surface area of cone = zr/

a?' + b2 - Cz
(.6)t+ (3.88)* = oct
V3.6t+ 3.8 = ocC

S.2494021906 = OC

Curvad S.A. = nrl
mn (2.28)(5.29)
¢%.5S 113006 cm?

"
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)
- X T0r
360

Aree op Ceddwr = 2

64%.55 = x w(s.29)"

360

= w(s.29)* = w(5.29)°

__2__- = 0.733200706!

360

x 360 x 360

T

g - 262.9522842

O = 24" (3¢)

P 5 8 8 7 6 R A 0 2 1 2 4

(Total for Question 23 is 5 marks)
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24 OXYZ is a parallelogram.
Z

N N
4 X

7
To

0

%
OX =a
%
OY =b

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

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

— -
YX = YO +0X

T ~b tAQ
= —
20 = ¥YXx
2'8 c-b+0
Y - -
ﬂ:2_3+6_3 ZR = 20 +OR
1
=-bta t g0 = -b+a +b
- 3
- a-="0
=%A-b Y
2(Xa-b)
—> 3-—7 yts3
2R = = 2P
Y
-—
ZP : 28R 4:3
w3 T

(Total for Question 24 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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