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Instructions

® Use black ink or ball-point pen.
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® 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 not be used.
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® The total mark for this paper is 80
® The marks for each question are shown in brackets
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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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You must write down all the stages in your working.

Answer ALL questions.

Write your answers in the spaces provided.

1 The scatter graph shows the maximum temperature and the number of hours of sunshine
in fourteen British towns on one day.
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One of the points is an outlier.

(a) Write down the coordinates of this point.

(b) For all the other points write down the type of correlation.
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On the same day, in another British town, the maximum temperature was 16.4°C.

(c) Estimate the number of hours of sunshine in this town on this day.

A weatherman says,
“Temperatures are higher on days when there is more sunshine.”

(d) Does the scatter graph support what the weatherman says?
Give a reason for your answer.

_________ 7¢S,£-huzuafarub.~l.wwdn£w

(Total for Question 1 is 5 marks)

2 Express 56 as the product of its prime factors.

5¢

A\
/ \ 2%x2x 2% 7T

t @

@/ }i) _____ Ix2x2x7

(Total for Question 2 is 2 marks)
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3 Workout 54.6x43

lx\o 1 X\0

S4c x U3

x {3

"I 6 3 8

i 21 %40
27 3 4 7@ =5 323418

(Total for Question 3 is 3 marks)
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4 3 cm X cm B AB:x.‘_g

3cm
ADz 43

X cm

D C

The area of square ABCD is 10 cm?”.

Show that x>+ 6x =1

Az lxw
= AB x AD

= (x43)(x+3)

x|x | +3 x4+ 2z = 6x

2
X | X | 43 x2+6x+q =10
+2 '8t 49 T -9

axt+rbox =1

(Total for Question 4 is 3 marks)
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5 This rectangular frame is made from 5 straight pieces of metal.

12m

Sm \‘51“ 5m

12 m

The weight of the metal is 1.5 kg per metre.

Work out the total weight of the metal in the frame.

12m

Ity £25 = ¢
V164 = C
13 =¢C

Total hmaﬂn : 1241245485 +1% = 4Tm

&
~

<0  (Total for Question 5 is 5 marks)
T 05 —705
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6 The equation of the line L, is y=3x-2
The equation of the line L, is 3y —9x+5=0

Show that these two lines are parallel.

L Some %«rad.c}m\'s

L, y=wmxsc l, 3y-9x+S=0
L +9x +9x
afdm 3y+5=9x

3:31-‘2. -5 -S
- = Qx-S
m:=3 _:_333 =9
- 9x _S
J° 177
c 3x -3

3 %tﬁ 3 mz=3
3:mau-c.

(Total for Question 6 is 2 marks)
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7 There are 10 boys and 20 girls in a class. total monNy
The class has a test.

. Mean = . g Shdents
The mean mark for all the class is 60
The mean mark for the girls is 54
Work out the mean mark for the boys.
All class Boﬂs
C bted wmesks Total way = 1<00 - 1080
0° T30 : 720
X 30 x 30 720
Mean = ——
1g60 = bitodl monu 10
t 72
Gers
- hind mosks
oY% = 20
x 10 X 20
1080 = bl mosis 72

(Total for Question 7 is 3 marks)

8 (a) Write 7.97 x 10°¢ as an ordinary number.

0-0,0,00,0.7%1 0.00000797

(b) Work out the value of (2.52 x 10%) ~ (4 x 1073)
Give your answer in standard form.

2.62 = 4 105 = 10
0.63
4|22 10

0.63

-3

S==% _ 1ot

g
0. 52 X 10 7
o 0 c3xi0’

6.3x107
(Total for Question 8 is 3 marks)
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9 Jules buys a washing machine.

20% VAT is added to the price of the washing machine.
Jules then has to pay a total of £600

What is the price of the washing machine with no VAT added?
100/. + 207 = 1207 (wih VAT)

120°/. = £600
212 ( \)-’-lz
10/. = £60

x10 ) x10
(no vAT) Y1007/ = £500

(Total for Question 9 is 2 marks)

10 Show that (x + 1)(x +2)(x + 3) can be written in the form ax® + bx* + cx +d
where a, b, ¢ and d are positive integers.

~ | x* tx X243+

+2 | +2x +2

X x% | #3 | +2

x | @ |+#3x*| +2x = oxtebatellxsb

+3 | +3xt | +9x | +6

(Total for Question 10 is 3 marks)
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11 The graph of y = f(x) is drawn on the grid.

Y A

1$5=0.2

(a) Write down the coordinates of the turning point of the graph.

(b) Write down estimates for the roots of f(x) =0
L ensses x -axis

(c) Use the graph to find an estimate for f(1.5)

(Total for Question 11 is 3 marks)
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12 (a) Find the value of 81 2

\ Va .
3!:'“ = F X 2 \r;
T S N S 5 !
gl 2 = g2 le" - m Q9 - I
(b) Find the value of (%)3
LS
xb = (J; 16
2 2 16 25
ﬁ__) i ( Qf_) _ (.i) N _E_ _______________________________________________________
28 / ~ 12S S

(Total for Question 12 is 4 marks)

13 The table shows a set of values for x and y.

x 1 2 3 4
1 9

9 2~ 1 ~

Y 4 16

y is inversely proportional to the square of x.

(a) Find an equation for ,y in terms of x.

Y & 2
K hl
g = 4= =
L3
L% ]
K - —
e ysz=x2
x| o)
(b) Find the positive value of x when y = 16
L x2s
\'I- P2 T e
9 - ¥
16 = ¥t . & 3
xxt  xac? X= V78 Y
lex? = = 2
<16 )b "

(Total for Question 13 is 4 marks)

11

R O A Turn over
P 4 8 1 4 7 A 01 1 2 0



14 White shapes and black shapes are used in a game.

Some of the shapes are circles.
All the other shapes are squares.

The ratio of the number of white shapes to the number of black shapes is 3:7
The ratio of the number of white circles to the number of white squares is 4:5

The ratio of the number of black circles to the number of black squares is 2:5

Work out what fraction of all the shapes are circles.

W : B

3 7
3 T <4 =1y
S A0, 70
\ _ 2. ._l_-*g
\/ \ / I
c : $C* % .2, 3
Y . 5§ 2 S 1S (S
y S X 5 = 5
- 9 T 7 IS <5
- |
White cireles Black cireles I
3 .4 _ 12 7 2. 1%
T 990 °0 7770 !

10 q

(Total for Question 14 is 4 marks)
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15 A cone has a volume of 98 cm’.
The radius of the cone 1s 5.13 cm.

(a) Work out an estimate for the height of the cone.

Volume of cone = %nrzh i

98 em”™ & IDOCM\3
—
§i1%3em = Sem

Mme=3w. =3

100 = "j'x (2) x (S)ill

100 = 29h
=95 =28 4 ............... cm
4 = h
John uses a calculator to work out the height of the cone to 2 decimal places.
(b) Will your estimate be more than John’s answer or less than John’s answer?
Give reasons for your answer.
_________ The tidmate  will be move, as T _and v rurded down .
,,,,,,,, fo. wa  bawe diided by a tmoller humber.
(Total for Question 15 is 4 marks)
16 n is an integer greater than 1
Prove algebraically that n> —2 —(n — 2)? is always an even number.
n*-2 - ((n-2)(n-2)) _|n]-2
- N nz -2“
y_z (p’—un‘fl‘f) -2 _in-\-tl'
-6 + 4n
2(-3+2n)
(Total for Question 16 is 4 marks)
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17 There are 9 counters in a bag.

7 of the counters are green.
2 of the counters are blue.

Ria takes at random two counters from the bag.

Work out the probability that Ria takes one counter of each colour.
You must show your working.

Countar 1 Cownter 2 Dwteomes

] ? GG
£}

GR

BG

GB = 1—)(&':li
1 8 M e 4 2
12 72 72
e . T l:ld
6= 9*%¢ " T

(Total for Question 17 is 4 marks)
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18 ’ (sm)

B
3 c -'ix +6
D C
(0] X
ABCD is a rhombus.
The coordinates of 4 are (5,11)
The equation of the diagonal DB is y = Ex + 6
Find an equation of the diagonal AC.
DB y= yXxX+6 AC mz= -2 (5,W)
T =mx+C *
y= mx + ¢ J=
T - -9ls)+e
qrackiont = -2ls)
\ fl=-10 +C
m=a +10 +10
U =¢C
3 = =% +l
_______ yz-dx+ 2l

(Total for Question 18 is 4 marks)
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19

0
OABC is a parallelogram.
— —>
O4A =a and OC =c¢

X is the midpoint of the line 4AC.

OCD is a straight line so that OC: CD =k : 1

) 1
Given that)ﬁ)) = 3¢ — 5 a

find the value of k.
- -
c +C

ol
n
>
v

>
~J
"
>
o)
+
o
0

T -q +C
-
XC = lﬂ_(-—cuc)
s -lar—c¢
T2 2

eV

(Total for Question 19 is 4 marks)
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20 Solve algebraically the simultaneous equations

x?+y?=25

y=3x=13 —> y= 3x+\3
+3% +3x
x? ¢ (Zuu\B):L < 25 X 1 qx | 13
2 + (3% +13)(3x+13) =25 2 |9x? | 429
24 Gx?+ 8% +169 = 25 +12 1429x! +169
10x? + 78x+ 169= 25
-25 =29
Sx72 = 360 x 360
|?12+7.§x;.(|-.l-|4 '-'-(1 7—3_6-0— + 39
<2 =2 -2 T2 9 180
Sxl & 39 + 72 =0 3 120
‘ g 10
Sl 4 \Sx s 24> +72 =0 S 712
: 6 60
5x( +3) +24(x+3) ¢ 4S
9 40
(5 +24y)(x+3) =0 0 36
30
Sx+24 =0 X+3z0 12 _
-2y -14 -3 -3 +39
ox = -4 ac=-3
S S
= -1
S
Y= 3(:%)4—13 y= 3(-3)+13
= -q+13
= -.12.’. + 13 = 4
S
= =12, 6S
S S - 2% _1
_ 9 ®=s ,Yy="§,2=-3,
= P

(Total for Question 20 is 5 marks)
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21 ABCD is a quadrilateral.

Bé— —

AB = CD.
Angle ABC = angle BCD.

Prove that AC = BD.

AB : CD  (side)
A'nﬂlc ABL = hmgle BCD (a.vsalc.)
BC is tommon t biongle ABC and tnangle ECD (side)

Triorgle  ABL  ond torgle BCD ore conqruant - SAS

AC = BD

(Total for Question 21 is 4 marks)
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22 The diagram shows a hexagon ABCDEF.

B
x /= X
logw/ 1 \10em
Al C
|
|
P /E\ 0
F D

ABEF and CBED are congruent parallelograms where 4B = BC = x cm.
P is the point on AF and Q is the point on CD such that BP = BO = 10 cm.

Given that angle ABC = 30°,

2-3) ,

prove that cos PBQO = 1_2—00x 8 _A—t:
& alcb2sct-2bc A
b ¢ b c al = o+ x?-2(x)x) ws(20)
4 % 0o et 0 30 YS €0 _16
Sm /0Ol 2 3 Y
A c Co¢
a p a k321 0
20~ 9x* V3 _
P& = AL 2 2
PBQ cos(30)= IE
A beel-a
R = ke s 2xt-2x? '\E

tos PBGL = (\0) +(\o\ - (2xt- 1::."'5

2(,03(,0) /' = |- 2> -r'x.
_ 260 - (zx 33 (z r)

- _|_

(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS

19
AR RO 0 A —
P 4 8 1 4 7 A 01 9 2 0



L
DO NOT WRITE IN-THIS AREA

XX

K,

KK

K,

w_\/ X XXX X, >
RS m /\x” KK

KK

KK

KK

LR

KK

9%

K,

9058

02202622
X

>>

R R R R R R IR

%% /X\ /X\ /X\ /X\ /

M%é o

>/ \\/

XXX

XXX

IS

BLANK PAGE

4 7 A0 2 0 2 O

1

P 4 8

20



