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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 Make a the subject of the formula p=3a—-9
p=%e-19
19 | +9

(Total for Question 1 is 2 marks)

2 Rob has been asked to divide 120 in the ratio 3:5

Here is his working.
120 +3=40 120+5=24

Rob’s working is not correct.

Describe what Rob has done wrong.

(Total for Question 2 is 1 mark)
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3 200 students chose one language to study.
Each student chose one language from French or Spanish or German.
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Of the 200 students,

@90 are boys and the rest of the students are girls
70 chose Spanish

@) 60 of the 104 students who chose French are boys

(©) 18 girls chose German.

Work out how many boys chose Spanish.
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(Total for Question 3 is 3 marks)
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4 Karina has 4 tanks on her tractor. K
Each tank is a cylinder with diameter 80cm and height 160 cm. 55
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The 4 tanks are to be filled completely with a mixture of fertiliser and water. §§§ 4
RIS

- . . : . LK

The fertiliser has to be mixed with water in the ratio 1:100 by volume. K
- - ags CRAERKA
Karina has 32 litres of fertiliser. K
1 litre = 1000cm? 888
Has Karina enough fertiliser for the 4 tanks? s
CRAERKA

KA

You must show how you get your answer.
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5 Triangle ABC and triangle DEF are similar.
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(a) Work out the length of EF.
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(b) Work out the length of AB.
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( ™)
6 One weekend the Keddie family is going to do a sports quiz and a music quiz.
The probability that the family will win the sports quiz is 0.3
The probability that the family will win the music quiz is 0.35
(@) Complete the probability tree diagram.
Sports quiz Music quiz

win

0.65 do not win

do not win

Provanlkisn

addh ko . 0.65 do not win

(2)

(b) Work out the probability that the Keddie family will win both the sports quiz and the
music quiz.

MO\/\«3 b\wm‘eovxw l:\'\f%hg\& lorenciney
= Milkply  proboinldzes

0)
winloth = §.4% 0.95 = O0-105

(Total for Question 6 is 4 marks)
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7 (a) Change 8000cm?to m®
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(b) Change a speed of 180 km per hour to metres per second.

130km = [¥0,000m ©
Line = 60 x40 = %400
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(Total for Question 7 is 4 marks)
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8 There are 30 women and 20 men at a gym.

The mean height of all 50 people is 167.6cm
The mean height of the 20 men is 182cm

Work out the mean height of the 30 women.
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9 (a) Write 6.75x 10 as an ordinary number.

(O_t1 S mave dgawmal plae Y plaws to thwe [eFE

0.0006:#5

2.56 x10° x 4.12x1073

1.6 1072
Give your answer in standard form.

(b) Work out

consider 2.5¢ XlOL x 412 x ‘0’3

mulhplg fronk nowoess, add\ powes of 10
(2-sexu-12) x 10"
10-5472 x 16° ©

Aow consder  10.9547F2 Xl(S,3

1.6 x |02

dwde Frong nombers, subkrock powes of (0

0-SYz2. 2-(-2) 2
ll—j X (0 - 6.592x10

6.75X6 = 0.000LFS

1)

Q)

O

£.5972 %10

(Total for Question 9 is 3 marks)
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Here is his working -(-2x) =+ 2

(X + 3x + 5) —@x —4)
-(4) =z +y
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Explain what is wrong with Peter’s working.
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(Total for Question 10 is 1 mark)

11 x andy are integers such that

3<x<8 :-515('(15-/614 ®

4<y<10 39=z5,4,2,%
and x +y=14 g et i® T

Find all the possible values of x.

Metad : 90 wmﬂ\/\ oAl pessio Lo FOfDC_I and cans\der
whether e 8 o possiple Y such thok x+y=1Yy

Aok 14 ranag of
Fx=Y, y=14-1= (0 X< \,qu,gﬁg

fx=s, g=l4-5=9

Y- (=R
px=b, g=l1-6=8 o %< S5,6,%F work 0
£ xet, 9= -3=3 Sk

(Total for Question 11 is 2 marks)
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12 Martin used his calculator to work out the value of a number P.
He wrote down the first two digits of the answer on his calculator.

LE<
Jo%e & 2 e8!
Jose el
SEAESSXKL

He wrote down 1.2

Complete the error interval for P.

Y numipe- Legunming (.2 el Q 0
tuncake ko (.2 ¢.9.1.25, (2099... L2 <p< [3

(Total for Question 12 is 2 marks)
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13 Chen has this information about the time that it took an operator at a call centre to
answer each of 90 calls.
Time (t seconds) | Cumulative frequency
0<t<10 4
0<t<20 25

.

0<t 0 70

N

0<t

N

3
40 88
0<t<50 90

Chen draws this cumulative frequency graph for the information in the table.

A
100

80

60

Cumulative
frequency

40

20

0 10 20 30 40 50

Write down two different things that are wrong with this graph.

(Total for Question 13 is 2 marks)
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14 (a) Simplify fully (3x5y%)*
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(b) Expand and simplify (x + 2)(x — 3)(x + 4)
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(c-3)(xty)
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15 A pet shop has K
7 guppy fish 6

13 tetra fish §§$:.g

5 angel fish. i

David is going to choose one of the following combinations of fish KX
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a guppy fish and an angel fish
or a tetra fish and an angel fish
or a guppy fish, a tetra fish and an angel fish.
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Show that there are 555 different ways for David to choose his fish.
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16

ABDE is a cyclic quadrilateral.
ABC and EDC are straight lines.
Angle DBC = 60°

Given that

work out the size of angle BCD.
You must show all your working.

let <8CD=x
Pean ZEAB=2x O

Crom D ACE,

¢ AEc= 180 -(2x+ )
Z130-3x ()
(anglenin o &5 addl
up to (f0)

size of angle EAB:size of angle BCD = 2:1

ZABD= 180 -{0=110

( angles on e Skral\gWk Liag add
to 1]0)

Slice T ABDE s cyclie,
CABD+cAcC = 1300 O
120 +1R6-3x = (30"

(20 -%2= 0O
2x=[90

x=120 =3
=40 ©

(Total for Question 16 is 4 marks)
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17 There are four boxes on a shelf, A, B, C and D.

@ The total weight of A and B is 3 times the total weight of C and D.

@ The weight of A is % of the weight of B.
@ The weight of C is 75% of the weight of D.

Find the ratio

weight of A : weight of B : weight of C : weight of D

Q(A+B8)=3(Cc+D) ©

@ A-

D % uC=3D

©

z
3
2.
G

®c=

subin A= —23—8 aand C= (%—D
inco (A+B8)=3(c+P)’

Z - -%—
£B<8=3( D +p
EB = 2L
xlz( 3 qD
208 = 63D
8:D
632170

x|

3
B S 3A=28 >

O

AR
xn (23
4 (3

<

3.4

X2 xS £15_ 90 xS

(Total for Question 17 is 4 marks)
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18 Shape A is reflected in the line with equation x =2 to give shape B.
Shape B is reflected in the line with equation x =6 to give shape C.
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Describe fully the single transformation that maps shape A onto shape C.

the pont (2,4) 1S Eransformed to (20-%,9) wnder reflection
Wt e x=a.

$8.(x,9) g 7 (4-%,9) ——— (xx¥, 9)
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(Total for Question 18 is 2 marks)

19 There are only blue counters, red counters and green counters in a box.

The probability that a counter taken at random from the box will be blue is 0.4
The ratio of the number of red counters to the number of green counters is 7:8

Sameena takes at random a counter from the box. 2+¥=15
She records its colour and puts the counter back in the box.
Sameena does this a total of 50 times.
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Work out an estimate for the number of times she takes a green counter.
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Numbye, of greams Peked = 6-32x50=16

©
.................... [

(Total for Question 19 is 3 marks)
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20 The diagram shows a triangle ADE.
A B C D

s ADE is
¢~ 1socde E
AE = DE
AB:BC:CD=1:2:1

Prove that triangle ACE is congruent to triangle DBE.
< CAE =4 BDE  (loosk \socalen angles ave equan) ()

AE=De (4wen)

AC = 8D

S0 AACE = ADBE by SAS O

(Total for Question 20 is 3 marks)
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21 The equation of a curve is y = 4x% — 56x
The curve has one turning point.

By completing the square, show that the coordinates of the turning point are (7, —196)
You must show all your working.
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(Total for Question 21 is 3 marks)
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2x+3 x—4 ) ) +b _
22 + —3 can be written in the form ———— where a and b are integers.
X=5 X+5 x* =25

Work out the value of a and the value of b.
You must show all your working.

1Ix+3 . x -4 e

x-S A+5 gtw€m&\mm
Same denoewmnoaxoes

(1xa3)245) Y (x-y)x—s)

3(xts )% -s)

= S T
o+ ) (- — A Q)
(x+5)%=5)  (x+5X%-S) | prreyaoe
(D 3)0ers) + (x-t)x-5) - 3(a+sYx -5)
(x4t - 5) CoOmID\NL 0Vko
OV Crackon
- ZDC’L{. X {-\0;’( +IS +4 x’( "(1'1 _.-551 +ZO _ gx(z"--:l_s
xt-75 X P Oad\ AL
brockets
= Hx t(l0 Q\Mph(:*j
2275
) 0
b= LA
L (Total for Question 22 is 3 marks) >
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23 The graph of y = f(x) is shown on the grid below.
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On this grid, graph A has been reflected to give graph B.
The equation of graph A 'is y = g(x)

(b) Write down an equation of graph B.
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24 CDEF is a quadrilateral.

—> —> —>
FE =a ED=b CD=2a
The point P is such that CEP is a straight line and that CE = EP P

Use a vector method to prove that CF is parallel to DP.
— —_— —— — ——
(F= CD+-DE+EF DP=DE+EP
=l -b -ga
— 21.-‘ L
= a-00

—_—

ce=CD+DE .
=20 -k () .

£ 67202 -b 0 " Brey e pouollod

Methad:. find Cf o\ I—,)?
onok SWow Ewnak one s o
mulbiple af Eag otirer

(Total for Question 24 is 4 marks)
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25 The pyramid P is formed from two parts made of different materials.
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The top part of P has a mass of 92.8 g and is made from material with a density of 2.9 g/cm®
The bottom part of P has a mass 0of 972.8 ¢
The average density of P is 4.7 g/cm?®

Calculate the volume of the top part of P as a percentage of the total volume of P.
Give your answer correct to 1 decimal place.
You must show all your working.
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26 ABCDEFG is a regular heptagon.

A A
so AG= AB G 2 B

\\

30

The area of triangle ABG is 30cm?

Calculate the length of GB.
Give your answer correct to 3 significant figures.
You must show all your working.
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(Total for Question 26 is 5 marks)
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