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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+9q= 2a

P9 — o

ES

(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.

AAAAAAAAAA H<nceishdlv;o(gli’obggYa*"f\crk\/\avxg

(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.
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.
F J S Gr To tal
guels G4 / 42 1¥ Vo
boys 6o / @ < 90
Lobel | 104 ( “lo 2Lb 200
A
(Total for Question 3 is 3 marks)
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4 Karina has 4 tanks on her tractor.

Each tank is a cylinder with diameter 80 cm and height 160 cm.

<+ 80cm—»

N

N

160cm

N
The 4 tanks are to be filled completely with a mixture of fertiliser and water.
The fertiliser has to be mixed with water in the ratio 1:100 by volume.
Karina has 32 litres of fertiliser.
1 litre = 1000 cm?
Has Karina enough fertiliser for the 4 tanks?
You must show how you get your answer.

volume af €ach tank = T X %Dl X\bo = 256,000 T
T g0%w2yN -9y end
3
o1 parks = €O 4247 TNAL cm
) —\o\
3
2
So needs TIAL L YR .. oM
=796 Lkres of fectiliser pev tounk
Fov Y kanks Nnewks “1-962... ¥ L'- = 2) -gSl \ikved
Yes, 3L likves ~tll be e_vxoujbx
(Total for Question 4 is 4 marks)
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5 Triangle ABC and triangle DEF are similar.

22cm 20cm

B Aem C E F

(a) Work out the length of EF.

20
X  —
& S

T4 XYt
R

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA cm
(2)
(b) Work out the length of 4B.
21+ 2
s
-1 T Y
= 5-5S
............................... S-S ..em
(2)
(Total for Question 5 is 4 marks)
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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
(a) Complete the probability tree diagram.
Sports quiz Music quiz
0.35 win
win
0:65 do not win
0.35 win
do not win
0:6S. do not win
(2)
(b) Work out the probability that the Keddie family will win both the sports quiz and the
music quiz.
O-"3x0-235s - o -lo0S
......... o-los .
(2)
(Total for Question 6 is 4 marks)
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7 (a) Change 8000cm® to m? @W‘" _ o-olm
3 Ve
\emn Z0-01¥0-6lx0 0l ™M e oot 2707
- 0-000601m
....................................... 50f m’

3
006 (Mg - X060 XK o'oozsoolms -0 606 m

(b) Change a speed of 180km per hour to metres per second.
(%6 km = Igo x (066 = I¥0,000 W

[heovr = | X box b6 = 20D Se(oaAS

180 Ikm /W = l¥0,000=3L00 Mm/S

- So N\/g

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA metres per second

3)

(Total for Question 7 is 4 marks)

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.

Total l/\(ljh’\r o everyone put ‘\'bﬁeWcr 1S SOX 6T .6 — T380 cm
Total \/\(Iﬂh’\’ t men \$ 20 X\E2 = 2640 cm

So +okal heignt of women musy be €380 — 364 = LTHoCm

Mean kelgvd' o wemen \$ 4740 —— 36 T IS¢ cm

(Total for Question 8 is 3 marks)
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9 (a) Write 6.75 x 10* as an ordinary number.

~NV TV
O.Oooé’js

2.56 x10° x 4.12x1073

b) Work out
(b) Work ou 1.6 x10°

Give your answer in standard form.

2
— 6-Sy12 % 16

-1
-6 %16

S
- 6-51x IO

2 .56 x G4-lZTle-547L

-3 b+-3 3
wé x16" = 10 = 1o

6-S411T — 16> 6-592

3--2 Y
()

. -2
0>=16"" = - lo

S
..... 6-S42. . %X\0

2

(Total for Question 9 is 3 marks)
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10 Peter has to subtract (x> —2x —4) from (x*>+ 3x + 5)
Here is his working
> +3x+5)—(x*—2x—4)
=x?+3x+5—x*-2x—4
=x+1
Explain what is wrong with Peter’s working.
Second line shov)d be 2" 43x+S - @@
(Total for Question 10 is 1 mark)
11 x and y are integers such that
3ox<8 %cov\dbf o 3,6 ,7
4<y<10 —Y covld be S,6,1,%,9
and x + y=14
Find all the possible values of x.
g L= 4, we need y=10 h adds 1y X can't have y=lo
x=S ,yT9 S I L
- S 1 all wor
X6 , \j g * 1eof
> =1 , j = /
AAAAAAAAA -
(Total for Question 11 is 2 marks)
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.
He wrote down 1.2
Complete the error interval for P.
AAAAAAAAAAAAA lr2 <p<. 1'%
(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 (¢ seconds) | Cumulative frequency
0<t<10 4
0<r<20 25
0<t<30 70
0<t<40 88
0<t<50 90
Chen draws this cumulative frequency graph for the information in the table.
100 t
80
60
Cumulative
frequency
40
20
0 -
0 10 20 30 40 50
Write down two different things that are wrong with this graph.
N =S O= T P - P 2 VX A T T 2 S DO~ N S
2. Fletked. vardpmnts. . inskead. of. fop.end.af ol anberyal i
(Total for Question 13 is 2 marks)
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(b) Expand and simplify (x + 2)(x — 3)(x + 4)
(ot 2)(x' - 3% +42%—11)
(> +2) (x* + = —12)
A o t— Lk FLXT AL T2 Y

~* + 2x” —lox - 2y

(Total for Question 14 is 5 marks)
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15 A pet shop has
7 guppy fish
13 tetra fish
5 angel fish.
David is going to choose one of the following combinations of fish
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.
Show that there are 555 different ways for David to choose his fish.
7 xI13xS =455
(Total for Question 15 is 2 marks)
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( )
16
ABDE is a cyclic quadrilateral.
ABC and EDC are straight lines.
Angle DBC = 60°
Given that oy BCD = .
/‘
size of angle EAB :size of angle BCD = 2:1 so EAB =727
work out the size of angle BCD.
You must show all your working.
6
Angle BDE = 180- 2% A spposite angles 1 o cyclic quadrlateral add boigo
Areglc BDC = 1% — () -2x)
= 2% &8 ang\ey on @ straight ine add f» 180
x4 +s0 = 180° «3 m\S\eA M a '\“"""‘j le add 1o (%0
23X+ 60 =180
3x = |20
X = 40
So angle BLD = 4o°
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 4o °
(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 Cand D. A+ % ¢+

2
The weight of A is 3 of the weight of B. A 1 % = %

) =2:3

The weight of C is 75% of the weight of D. ¢ . , - 2 .| = 2:4
q

Find the ratio

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

Se i B= b3, D= 20

- 2 _
we k"\DW A‘réB)so l-{;%‘ég, A':gxé%-l-l»?_

- 2 - -2 = 1S
me know €7 £ D50y DI, €T 510

So rathe A!BIC LD s 42 :63:15:20

D =%:\

A B c:D A+B 1 C+D
2:5 3:L} 5:,
0
v 2 5o A+8=3(C4D)
S0 A':-;;’E» Soc_frp
~ /7
z - 2p+p
Subskikuking ¥rese mio Yhrd vakio gives Terb s s(S7+?)
s - 7
S - 2l
=B - =D
)(\’L( > 4 ‘))(I'L
205:6317

(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.

Describe fully the single transformation that maps shape A onto shape C.

x b

<

1

2

(Total for Question 18 is 2 marks)
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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

7s s

Sameena takes at random a counter from the box.
She records its colour and puts the counter back in the box.
Sameena does this a total of 50 times.

Work out an estimate for the number of times she takes a green counter.

| -0y
0 b

A

o

'

o,éxéKSo:‘ 6

Se number of hmes she picks green IS <

(Total for Question 19 is 3 marks)
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20 The diagram shows a triangle ADE.
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AE = DE :=°\
AB:BC:CD=1:2:1 ’»

Prove that triangle ACE is congruent to triangle DBE. '\',‘}.:

As AE - D, ’cv(a\v\f)\( ADE Iy 1sescel\es S

Angle EAC = argl€ EDR af loate angles of @ (sesceles va’lddﬁ\c ave equnal S

R
lenghn AB+ Be = B +CD froms given vatio, 5o AC T 8 N\
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(Total for Question 20 is 3 marks) 558
X ) &

16

— RO AR TR
| [
P 6 8 7 2 5 A 0 1 6 2 4



Lewis Wilding
Pencil

Lewis Wilding
Pencil

Lewis Wilding
Pencil

Lewis Wilding
Pencil


e
s
A

.
o‘{,

AN,

0’\\
Nk
AN KN
oty

e
r’;‘.

SARI

r

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.

= L(-:cL—Sb:c

G (x*— 14x)

Y
Y
y %k(x—’ﬂl—%‘ﬁ

‘1

Yy = g (x-2) — 11

Mmin when xX-17-0
K -0

whenw x -7, Y= y (o) - 146
y=-116

SO Mminimvwv at (—1; -\Blb)

(Total for Question 21 is 3 marks)
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2x+3 -4 +b
22 al + X — 3 can be written in the form “ar2 where a and b are integers.
x—-5 x+5 x* =25
Work out the value of @ and the value of 4.
You must show all your working.
(L +2)(x+5) 4 (x=w(x-s5) _ 2(x+sHx-7)
(x-s)(x +5) (x +s)x—T%) (x4+s)(x-5)
— (2 + D (=) 4 (x-4)(=x-3) —3(x+S) (= -%)
(=2 +5)
S pax4bx IS XS4 -SHH20 - 3(% +5% -5~ 15)
T +Sx - Sk -2S
= Qe 3k 4107 S FPgA-S 420 = 228 5L + 5% 47S
<" =25
xt—-15
So A =4 b =no
A= o
b=
(Total for Question 22 is 3 marks)
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23 The graph of y = f(x) is shown on the grid below.

-5 4 7‘3 -
[
/
|

(a) On the grid above, sketch the graph of y = f(x +2) shigred ¢ b2

VA
|
|
|

graph A VA

Ny

N

graph B

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.

(Total for Question

(1)

23 is 2 marks)
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24 CDEF is a quadrilateral.
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FE =a ED=b CD =2a

P Poucs
The point P is such that CEP is a straight line and that CE = EP f/ '

Use a vector method to prove that CF is parallel to DP. //}’

—_

ce= e -k %

—

Ep = 22 —b  (sine CE=EF) 58

I

% — .
DP =—b +EP s
2 5
—-b+1la-b e

T2 —-12b S

&

o
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i

. oy
e

%
CF = =
- a-k

—

ret-o
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— —
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25 The pyramid P is formed from two parts made of different materials. / W‘\
b Vv
top
bottom
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 of 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.
Mass 2 -8 _
Volvme of top = —— = = 52
deny H—':Q 2-9
T tal waass ot P Q2.9 + N2 -% = loesS -6
ss W06S ‘b _ LB
Tolal volume f P e - e =k +
dens \'9 4+
22
Xloo
. s
volume of bop oas /o ot bokal volume 226 -1234%
= Y- | o/s ( |dP)
= R %
(Total for Question 25 is 5 marks)
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26 ABCDEFG is a regular heptagon.

The area of triangle ABG is 30 cm?

Calculate the length of GB.
Give your answer correct to 3 significant figures.
You must show all your working.
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2

X x?. - 30
s/ W)
n( 2

z _ 60

) qoo)
Stn ( 7

X = N 9060
Sin(122)
X =¥+ JLO0S5...am
...................... \S°%  m
(Total for Question 26 is S marks)
L TOTAL FOR PAPER IS 80 MARKS J
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