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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) Simplify m?*x m*

m3+q - m?
2
...................... m.
(b) Simplify (5np?)’
Sn'P-‘ X 5n',:3 x Sn'Ps
125n* p 3
__________ 125n°p"
(c) Simplify 32q:r4 L/
4q°r
32-4y=¢
. 23 . o
%ﬂ -9 = % 8 6.3
weptizge 8 gfr>

(Total for Question 1 is 5 marks)
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2 (a) Find the lowest common multiple (LCM) of 40 and 56
4o 80 120 6o 200 20 [AFQ) 320..
s6 nh2 16g 224 |280]

.................. 280 ...
A=2>%x3x%x5 B=22x3x5?
(b) Write down the highest common factor (HCF) of 4 and B.
A = 2x2%x2x23 x5
B = 2x2 x3 x§ x5
HCF = 2x2x 3 x5
60

= 60

(Total for Question 2 is 3 marks)

3

T



3 The line L is shown on the grid.

-1 0 3 4 5>
-7
Find an equation for L.
yom e mechonge w3 3 g
t Sy-wbercap charge »n x
sm-ifu\i
¢ = -¢C

ys 3x -6

(Total for Question 3 is 3 marks)
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4 Raya buys a van for £8500 plus VAT at 20%

Raya pays a deposit for the van.
She then pays the rest of the cost in 12 equal payments of £531.25 each month.

Find the ratio of the deposit Raya pays to the total of the 12 equal payments.
Give your answer in its simplest form.

100/ = #£8500
19.0°/. = £10,200
12 x £531.25 = £637S5

qu:'a - £10,200 - £6375 = 43825

De,Pos't.t: 12 poyments

3
3825 @ 6375 3825 + 6375= 5

3: 56
3.5

(Total for Question 4 is 5 marks)
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5 (a) Complete the table of values for y=x>—-x -6

b -3 -2 -1 0 1 2 3

vl 6 0 -4 6 -6 -4 O
/.12 -
P R LA W
(-2)*-( . (1):-0)-¢
-1 (-1)-b (2)%-(2) - b

(b) On the grid, draw the graph of y =x?—x — 6 for values of x from -3 to 3

(-3,6) (-2,0) (-1,-4) (0,-6) (1,-€) (2,-4) (2.0)

7
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(¢) Use your graph to find estimates of the solutions to the equation x> —x — 6 =-2
Y= 2o -6
~2=Xxt-2 -6

y=-2 xc-1-5 and 2.6

(Total for Question 5 is 6 marks)

6 A force of 70 newtons acts on an area of 20 cm?

force
.. ressure =
The force 1s increased by 10 newtons. P area

The area is increased by 10 cm?

Helen says,
“The pressure decreases by less than 20%”

Is Helen correct?
You must show how you get your answer.

F F=70N
P = A Az 20cem?
P= —-’—D—N— = 3.8 N /em?
20cm?

F= 708N + ION = 80N
A=z 20om® & \Oum® = 30em?

[ gonN s 9...5 N/('.mz
20cm?
hanae - 2.8 .
Chang Py 35-2.6 x 160 = 23.87
t'n'xsiml 3.5

22.8°)- > 20/ Helen s wnng.

(Total for Question 6 is 3 marks)
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Enlarge shape A by scale factor % centre (0, 1)

Lo 3 {imer tmeller

(Total for Question 7 is 2 marks)
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8 60 people were asked if they prefer to go on holiday in Britain or in Spain or in Italy. \/

38 of the people were male.

11 of the 32 people who said Britain were female.V/
8 males said Italy. v
12 people said Spain. v/

One of the females is chosen at random.

What is the probability that this female said Spain?

Male Fomale Total
Britain 21 " 22
Spat'n Q 3 12
baly 3 S 16
Total 38 22 b0
3 3
22 22

(Total for Question 8 is 4 marks)

P 4 8 5 2 8 A 0 9 2 4
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Jean invests £12 000 in an account paying compound interest for 2 years.

In the first year the rate of interest is x%
At the end of the first year the value of Jean’s investment is £12336

. X
In the second year the rate of interest is — %

What is the value of Jean’s investment at the end of 2 years?

Fial smount = Uweabmeat x mulbplier

1
|oo+ar.)

12336 = 12000 x( —

<12000 =12000

1.028 = 060 +X

160
x 0D X100
102.¢ = 100+ X%
-100 "tbo
2.8 = 2.8/ (fust yeor)
=2 ( . )-‘:2
.y = —
2
(l00+ \-\i)'
Frat amount = 12336 x ( —55—
= 12508. 7o't
=-12508- 70

10
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10 The vector a and the vector b are shown on the grid.

VA
6
b
o (1) /
~(:;. )x~24
.. [~2 -da
aa-(_q) 2
0 2 4 6 g %

(a) On the grid, draw and label vector —2a

(b) Work out a +2b as a column vector.

“‘(') (ls)

(Total for Question 10 is 3 marks)

11
I
RO 0 0 Turn over
P 4 8 5 2 8 A 0 1 1 2 4



11 fand g are functions such that

(a) Find f(-5)

[-5) 2 _ 2
-85 )= - —
f (-5)? 28 2
_______________________ 2S
(b) Find fe(1)
q01) = 401) = 4
Zz . _2_ 1
Hoz 7 T T e
|
8

(Total for Question 11 is 3 marks)
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DONOTWRITEINTHIS/AREA DO NOT WRITE IN THIS AREA

DONOTWRITE IN THIS AREA

12

y y
Graph A Graph B
0 ¢ 0 %
y Y
Graph C Graph D
0 :c 0 ;

The graphs of y against x represent four different types of proportionality.

Match each type of proportionality in the table to the correct graph.

Prol;lzrl:?o(l)lfality | _Gl‘aph letter
(0,0) lUneor . ! g
(0,0) quadratie yoex | D
(0,0) Cwrve yoedx A
N c

(Total for Question 12 is 2 marks)

13
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13

A, B, C and D are points on the circumference of a circle, centre O.
FDE is a tangent to the circle.

(a) Show that y—x=90
You must give a reason for each stage of your working.

4"31& 0BD = X Base orgls 0 an woscles O u‘u.a.l

Ahou Bcp = 180-y Oppo:'uu. argles wnoa gdic qun.drﬂauml
tum v 180

Argle BOD = 260-2y Angle st the cenbre u double v
angle af de  trumperence

X + X+ 350'2:, = |80 Ahﬁlu " o hio.nall. fum 1o 180°

+ 360-2y = 180 -
lx-wo J " 120 3C+‘l0;§j—?s
?.:)c-l-l%D—'La:o. X+40=y — q0:=y-Xx

Dylan \-x/?s asked to give S(;f-l’i% possible values for x and y.

He said,
“y could be 200 and x could be 110, because 200 — 110 = 90”

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

....... Y N . > 2

(Total for Question 13 is 4 marks)
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14 The distance-time graph shows information about part of a car journey.

A

160
140
120

100

Distance travelled
80
(metres)

60

40 %o

20 3

0

»
»

o 1 2 3 4% 5 6 7% 8
4.y

, . 1.4
Time (seconds)
Use the graph to estimate the speed of the car at time 5 seconds.
D D chonge n Yy
Sz T = m =
S T T d\n.nan. n X
= 4o
3
< 13.3

(Total for Question 14 is 3 marks)
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15 A darts team is going to play a match on Saturday and on Sunday.
The probability that the team will win on Saturday is 0.45

If they win on Saturday, the probability that they will win on Sunday is 0.67
If they do not win on Saturday, the probability that they will win on Sunday is 0.35

(a) Complete the probability tree diagram.

Saturday Sunday OSwteorne g
win ww

win

not win w W’
win w 'w
not win
P
not win W W

(b) Find the probability that the team will win exactly one of the two matches.

wWw' = 0.45 x 0.33 = 0.14¢5
w'w = 0.55x 0.353 0.192S

0.14€5 + 0.1949 = 0.3%]

(Total for Question 15 is 5 marks)

P 4 8 5 2 8 A 0 1 6 2 4
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16 (a) On the grid, draw the graph of x* + y?=12.25 tentve (0, °) redivs = J 12.25

< 3.5
YA
-6 6 x
(b) Hence find estimates for the solutions of the simultaneous equations
x2+y?=12.25
29“"5:' —é\t’:mx"c 2x+y=1
-lx  -1lx
ys-ax +1
x|o 1 2 Xz-1-1 y=3.2 x=22 y=-3

yli -t -3

(Total for Question 16 is 5 marks)
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17 The histogram shows information about the times taken by some students to finish a puzzle.

Frequency
density

E
FD (W

10 20

30 40

Time taken (¢# minutes)

(a) Complete the frequency table for this information.

Time taken (# minutes)

Frequency

0<r<5

AN

5<t< 15

15 <t<25

25 <t <30

30 <t <50

Yy
6
S
i

Total

23

A 4

60

0.4 %10
0.6 x 10
| xS

0.2 % 0
)

18
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(b) Find an estimate for the lower quartile of the times taken to finish the puzzle.

23 + 1\
m

= 6

DO NOT WRITE IN THIS AREA

AAAAAAAAAAAAAAAAA ,o minutes

(Total for Question 17 is 4 marks)
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18 ABCDEFGH is a cuboid.

E.lem

AB=7.3cm
CH=28.1cm
Angle BCA = 48°

Find the size of the angle between AH and the plane ABCD.
Give your answer correct to 1 decimal place.

3 A _0
swh= yy 8Ty ton@= 7
ue’
T A l
13
r . sin (48) = ¢
A 7.%(.‘."\ . 7.3 - 4.823...cm
sn(ug)
H
y p ton b = _A-
S.lem ¢.1\
tan(x) = a.813
= l_-C | )
A ( g.
'823n0c”‘ 5 | —
g A Xz tan Qg3

t?
w
o
7N
0

(Total for Question 18 is 4 marks)

20
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19 Shape S is one quarter of a solid sphere, centre O.

4
Volume of sphere = gmﬁ a
Surface area of sphere = 477 '

Shape S

The volume of S is 5767 cm?

Find the surface area of S.
Give your answer correct to 3 significant figures.
You must show your working.

L -3
| 4 )y - —ar
VOlumq‘ifS‘rWl-'-(g"')'# 3
576" - 'E,‘nyg
~M =1
876 = 13
x3 x 3
1728 = r°
v
12 = v (VMI:OS = |2em)
S.A. o "tLl' sphere = (4nret) 24 = mr?
2 . TIr?® _",'3'
= Tr ¢4 — ¢ 2
2
= 2nrt
- 211('2)1
= Z'Rgﬂ .
- 90Y4:778... sz ....................... qo ....................... cm?

’
& s cmz (Total for Question 19 is 5 marks)

21
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20 Martin did this question.

14

2+\/§

Here is how he answered the question.

Rationalise the denominator of

14 14x2-+3)

243 2+3)2-B3) 4 (2 +€)<(:J§)
_ 28-143V ~——_"
4+243-2363) y-2¥z +24z -3

_28-143
7

=4-23

Martin’s answer is wrong.

(a) Find Martin’s mistake.

Sian did this question.

5

Rationalise the denominator of ——
J12

Here is how she answered the question.

5 52
Jizo iz x 2 I

_5GD)

{4 {2
243

12 x

X

12
52
4

Sian’s answer is wrong.

(b) Find Sian’s mistake.

(Total for Question 20 is 2 marks)
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21 Jackson is trying to find the density, in g/cm?, of a block of wood. m
The block of wood is in the shape of a cuboid. b v D

<'i3

He measures
the length as 13.2 cm, correct to the nearest mm
the width as 16.0 cm, correct to the nearest mm } V= Ulxwaxh
the height as 21.7 cm, correct to the nearest mm

He measures the mass as 1970 g, correct to the nearest 5 g.

By considering bounds, work out the density of the wood.
Give your answer to a suitable degree of accuracy.

You must show all your working and give a reason for your final answer.

Mmass
L2 uR

Volume = L xw xh

L&naﬂl W ld th o
L8 (1] -3 L2 ve “——23-:-3 ‘ vE
l3rl 305 (3.2 1825 3.3 15.9'595 16.0 oS L\ gy o268 T RTS g g

M [ - ] [ Iy 2

2.26 x 16.05 x 21.715

Volume o = Lug x Wug * Hug = | .

= 4625. 404... tm

Vo\u\mr.l_g = Lg * Weg x Hp = 13.15%15.95 xzz\.cs
= }540.92S... &m

m Mua . .
D=  Duyg: . 1ans 0.43H3E.. = 0.4l

Vie 45U .92S-- (2dp)

M  1967.9

Dwe * =
Vue 4§025.U09%--

= 0.42:83¢ = o0.u2
' (2dp)

chlkj = 0.43 3'%3 t 2 detimal ploces
Bothn Dug ond DO pund to 0.43 o 2 decwmst places

(Total for Question 21 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS
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