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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 The first five terms of an arithmetic sequence are

'rj) r3  t3 +3 —)35\!\
1 4—27 210 —13

Write down an expression, in terms of #, for the nth term of this sequence.

n x 3 G S
Tecnn I U S TN
n 2 &6 9 1 Is
femn | -2 L -l LT 9 -2x 0 o dn-
........ In-2 Vi
(Total for Question 1 is 2 marks)
3.3
2 Show that 23><34—84

chove
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= &t3
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(Total for Question 2 is 3 marks)
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3 The diagram shows four graphs.

>
X
Graph A
VA
3
y= <
0 ¢
Graph C

=V

Graph D

Each of the equations in the table is the equation of one of the graphs.

Complete the table.

7%
+

%V

Equation Letter of graph
y=-x B
y=x C
y=x D
1
y-1 A

(Total for Question 3 is 2 marks)
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s

4 The diagram shows four triangles.

Bo-Ls -S8= Qo O
8y
N

1
10cm 8cm
Triangle A Triangle B
8cm 10cm
- -380Q =5§
L0em 18- LS -8
Triangle C Triangle D

Two of these triangles are congruent. —) Sawvne

Write down the letters of these two triangles.

___________________________ ﬂandD\/ s

(Total for Question 4 is 1 mark)

5 Sean pays £10 for 24 chocolate bars.

He sells all 24 chocolate bars for 50p each.

Work out Sean’s percentage profit.

e vWrodke) - AUx $OFQ - S o

Re\}flﬂue C\/\mj (VSR
o . - CsC
% Profir = Revewwe- €€ (o S12-8510 (o
cose Lo
— L
- —‘};~ x QO = O2ALXI0O
o
£ = A%
........................ AO %
(Total for Question 5 is 3 marks)
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6 ADC is a triangle.

A
ﬂs/\@\es TN Moﬂg\ﬁ Sown fo 5\ fﬁf\ “‘('J EAR
AN AN A
o> % EAB + ALl +ABSL = 1°
A
EAB { 63°y 31°= 1€0°
E B AN . )
148° £V‘“?J4qj = 18O
SAR < g -95°
= 8S°
63°
D C

AED and ABC are straight lines.
EB is parallel to DC.

Angle EBC = 148°
Angle ADC = 63°

Work out the size of angle EAB.
You must give a reason for each stage of your working.

N
1) jmch&\j vaxt‘.]\e_ Acn
ﬁE\B and A{J\C vt CQNYlPQV‘QU"‘J a"\a\Cg CAE s on Ine hep andk

£B avd. DO O paredan)
N AN N
D ALR = Adbe - Agh -6z

&) anckir\a l/—)ms\e_ Hl?/s\&

; ' Jine Sum ko 1€Q°
Cine ABC 1y oo sheaight e, and angley ona &

<
AN A
)l}ek& r €BC = |90°
0 (Hez r148° - 1800

ub (Ve
2 HI/B\Q - |eoe. 1ug”
- 32° '/L
/.L [~ ]
Eﬁ‘b - & \/5

(Total for Question 6 is 5 marks)
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7 The table shows information about the heights, in cm, of a group of Year 9 girls.

least height 150cm

Rdv\(a@_ = [FQwA - [§Q s wn
median 165 cm - 200w \/t
greatest height 170cm

This stem and leaf diagram shows information about the heights, in cm, of a group
of 15 Year 9 boys.

Meduan posiien = 1Y - g - peclian < l&Eum

15 8909 =
16 45778
17 | 03447

18 1 02

Key: 15 | 8 represents 158 cm

fd'ﬂg@ = \8%cwn, - 1S€onn - ZL(CM

Compare the distribution of the heights of the girls with the distribution of the heights of
the boys.

MCCL!CLU\.\M@lLtchﬁ;vls;siissjikmwmedumhetrjub(jwbods AAAAAAAAAA
......................................................................... CUBS CIRE) o

(Total for Question 7 is 3 marks)

S
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8 The diagram shows a prism placed on a horizontal floor.

force
pressure =
area
3m
The prism has height 3m
The volume of the prism is 18 m?
The pressure on the floor due to the prism is 75 newtons/m?
Work out the force exerted by the prism on the floor.
0reSs for(e
e =
Cross -secronmn hrea
3m
Nl 7 ross - Seion e
WO OAK Cross- SROAONM Arta - ()
_ youme o 8 _ ;
0SS - wea = I — = bm ®
C Sechono e heighe 3
WO oW fovee - e L(—SO ................... newtons

for(e (Total for Question 8 is 3 marks)

Cross -sechono rea

Pressure =

35 - —‘3“:“ 0,

: Foree = 35 ¥ 6 = 450N
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9 Write these numbers in order of size.  Slandarcl Jom/\; A x| o C (LA O)
Start with the smallest number. B

6.72 x 10° 67.2x 10" 672 x 10* 0.000672

N
€3 67O X0 6.9 2xIog x4 \)6-?1)((0'0\
6.?1;:10’3 G.F2x1Q° )
() ()
0.00A&F L. &raawalt &30° 672 x1o4 VA

(Total for Question 9 is 2 marks)
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10 Gi thta 2 db 3
—=—anq — = —
iven tha P 5a Pl

finda:b:c

A:b = 2S5 b'_c_

'

3y A
AltbiC 5 his common
b = lena (5,3) - 15
A b

P 314
%3 vy oS
(é N 6:5 P20 >\z/‘i

(Total for Question 10 is 3 marks)
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11 (a) Find the value of /81 x 10° e = Sax b ﬂ\E\ ) o

W e x Yot

&/
- 3 xlOL‘ )ﬁ___)_
L Y w
= 3)(\0
= 3% 100 = 2300 %

........... 300
(2)
1
(b) Find the value of 64 2 b \ ‘A
a - O Na
(A.h
W
6L -
] \ -1 A
el ’* > 74
_ \ y
Jourt 7 S
(2)
(c) Write 7 as a power of 3
9 X -9 _ a”* ( :r.)"] :&3\0
st
n-\ n LN n
" -9 L@ 3" 6 _a.b oo
T 2= -a’"
_a, <
A I L R
qn \ 324/51 l 51"’\
-N 2
- 3 x3
XN
S Y N
................ S
(2)
(Total for Question 11 is 6 marks)
. J
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12 The table gives information about the weekly wages of 80 people.

Wage (£w) Frequency 8 :
200 < w < 250 5 é |
250 < w < 300 10 § ﬁ
300 < w < 350 20 "3 ‘
350 <w < 400 20 E
400 < w < 450 15 g ‘
450 < w < 500 10 >
(a) Complete the cumulative frequency table. :
oty | gt
200 < w < 250 5 U/
200 < w < 300 S
200 < w < 350 s
200 < w < 400 cs§ g
200 < w < 450 70
200 < w < 500 40
(1)
(b) On the grid opposite, draw a cumulative frequency graph for your completed table.
(S ‘104' giouped dovs | plor end poner of 2)

Juan says group

“60% of this group of people have a weekly wage of £360 or less.”

(c) Is Juan correct?
You must show how you get your answer.

Q% o 8‘000—- &% of €O people J’rom B‘UP"\: 6% MoV
= &o g&&ok/f 3380 D £3bo
—= x & pgp! y
'S CNo, e s NIngYs
= _M X8 -:L(g[-‘lp"‘/l
Ya'u!

3)
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13 Liquid A and liquid B ixed t ke liquid C.
iquid A and liquid B are mixed to make liqui Aem\\a _ oSy
Liquid A has a density of 70kg/m? \lg\ume-
Liquid A has a mass of 1400kg 196

g Q

—

‘1

[\

Liquid B has a density of 280kg/m?
Liquid B has a volume of 30 m’

Work out the density of liquid C.

S opyagk

\Jo\ - Uq’u[c}\ A - \o\ = NOL$S _ lLQQky — QOm?
dem‘.\a }Qkﬂm'

moss . Liguid B < moes = densiyx Vol = 340 Kam'3x Jom™d = 31400113

Moy . Liquid ¢ — luoo\cy 8LOQky = 4¢00kY
Vol - Lligud ¢ = 3om? r 20md - SOwm?

density - Liqui - f"ﬂ L . 46 kg e
i 1964

(Total for Question 13 is 3 marks)
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14 Sally plays two games against Martin.
In each game, Sally could win, draw or lose.
In each game they play,
the probability that Sally will win against Martin is 0.3 Pce) = Q.6
the probability that Sally will draw against Martin is 0.1
Work out the probability that Sally will win exactly one of the two games against Martin.
PCw) +P(A) v+ (L) = |
O 2 + o + pcd) = L)to-L =
@) P -, (X \l - 0.4
o P(-L\ - 0.6
St W
\ "zu,d 0.3 Plexaty 1) = 0.2 x0.L + O 3xQ.6 A
a.l
L< t+ 0.1x0-3 + 6.6x03
d o P 0.3 0. 18 = O.032% fo.lg’rQ.OBfQ.IS‘/L
TN o
2 a6 OO = 0O.uL
X 0.6 W 2. _1: 0.1 8
. TR
ki o6 = Ok V2
(Total for Question 14 is 3 marks)
15 The straight line L, has equation y = 3x — 4
The straight line L, is perpendicular to L, and passes through the point (9, 5)
Find an equation of line L,
- \
1 L_ - =1 - - =% t <
M x ML 8 3
5 b4 ML'L = -
ML\.-_—L\/! ak DK"_al, = g .
A 8 S -3rcC \ 3
v 2 ( gt
5:-Lyq+c [V =8
3
S=-3tc¢C
(5 = - Lxx g‘/h
3
(Total for Question 15 is 3 marks)
. J
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16 Shirley wants to find an estimate for the number of bees in her hive.

On Monday she catches 90 of the bees.

=)
She puts a mark on each bee and returns them to her hive. M - Yok o
=

On Tuesday she catches 120 of the bees. T= folal Cought %
She finds that 20 of these bees have been marked. 35
(a) Work out an estimate for the total number of bees in her hive. m
2
M. T m: T T
20 a0 Q0. I s
=)
m
>

- - qOXILO
.:_LE = 0]_0_/ ) 0N 6 D’__?_D

I o0 N = 900
Y 200 _ g P22

e N = qox6= SLOVA

Shirley assumes that none of the marks had rubbed off between Monday and Tuesday.

(b) If Shirley’s assumption is wrong, explain what effect this would have on your answer
to part (a).

..4A..fcs_m.(..4A..m.cu.heck.‘A..ba:;r..“fﬂﬂis...“.mgmm‘A..J&L\LmAa.\ﬂswgr.‘A..‘m\u‘A..“\aau..“.@\Jer.“:cmm&w

(Total for Question 16 is 4 marks)
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s

3-0)
-4 LoE-)

(- Dd = 0e0) 1

- Lk = 3. 3¢
1-0\*3-@ :UC‘L*SKA-

AxS) Tty = Lkt h ) ga)
B0y wan
At L

17 Make f'the subject of the formula d =

(9

(Total for Question 17 is 4 marks)

18 x is proportional to \/; where y > 0 - X = K)’g /
yisincreased by 44% Yo = Yxl.LYy

Work out the percentage increase in x.

L Xan = wah\&‘/l &;- —_—SC_AKS-\;
J(»A-_—er‘iju
.lV\—_K%x V.

Xwn = xxLL 5 A0% mc{ecnet/s

.................... A e %

(Total for Question 18 is 3 marks)

J
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( )

19 fand g are functions such that

12
fx) = ﬁ and g(x)=32x+1)
(a) Find g(5)
G Supeliluke. € (for x i g
9V = 3 2st))
— 20\ =3
_________________ A3
(¢))
(b) Find gf(9)
)E(l)_s _i—r?i 8(1)-: 3(9\1\—1)
3Cfen) Jay - 'z _ 1z Ly oo
Jg 3
JUHD) = gy = 3C o)
= 2%
............... SR
(2)

(c) Find g'(6) 8( x) = 3CAxxn)

@ Fil\d’nl\ﬂ 6"(_1)

16
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( )
J180 — 245 L 5 .
20 Show that ﬁ can be written in the form a + e where a and b are integers.
A oallr)
’ ¢ (oee) Cloted ab = Sarll
\W&g = JIAx 19 b-¢ ¢ \2’1«0 S—
= Jax)ze 6Js —2J8 . UJs
= 2o s - s sls-s ;
_ S ~ _>
=A% Sj_"i_ s (shs g Y
— AxJu xS - - - 2
A _r o = 100 + 205
ot C o T = LS - 2S
- \ (Ao
T = O g8
b & T
- |+ LSE:_ ‘/Q
(Total for Question 20 is 4 marks)
. J
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21 DEF is a triangle.

P is the midpoint of FD.
Q is the midpoint of DE.

—> —
FD=a and FE=Db

Use a vector method to prove that PQ is parallel to FE. - 1 = )
vlp g
\ pA z
- | e
Ly s

1;—0( 9\\36015!5 > be @ofcud-e\, kLej A be Scalor

Mu\iples o) eocWONLS .

o) . 5 2
PQ = S5b and €£ = b |
Pa = ;2 and s P& 4 oo Scolow i lhple o

NI

-
Fe-

5 -
Aerefore, PQ and FE O poralisl, ey P
! (equised. V4

(Total for Question 21 is 4 marks)

18

P 6 2 2 7 7 R A 01 8 2 0

V3ay SIHL NI 3LIRIM ION-Od

aiiimionGa



DO NOT WRITE IN - THIS AREA

DO NOTWRITEIN - THIS AREA

DO NOTWRITEINTHIS AREA:: s

s

22 The diagram shows two shaded shapes, A and B.

Shape A is formed by removing a sector of a circle with radius (3x — 1)cm from a sector
of the circle with radius (5x — 1)cm.
Shape B is a circle of diameter (2 — 2x) cm.

(2 2x)em D (= ‘3_ (2-1%)

V (— |-
(3x — V

Th f shape A i 1 to th: f shape B.
e area of shape A is equal to the area of shape nSt@'- AL

Find the value of x.
You must show all your working.

Arecs o} S\Acupe A = dftes o Seclor - Curaul,

o 2
AU o Sechor = L€ Lk x (gx 1) e
36Q°

- 1l xax(Sx-NOt
3
Carour = WS y xx (23 -
26y
= {ls—x = ( 33 1) - (§_x—|)C5Ja—lj
253t -CX ~SX +(
N <<§-—I-|\L-— C%I-\\LBL/l (3_1 ~) (3 - )

Ax? -3 -3x +|
= Lo (S T-1om
g~ (@\ *) C% 614-\))
= La (l(::cl—ux)/,_ Clox)(i-x)
| =X -X X ?
AT op B = R (1-3)F = ~ (2t 2x11) X xaa -3t JzroG(2)CD)
( ('63 -U.JQ)}( 37(17- ZJ“)Q ¢ -\ LLZ/FL
% T2 " u
1\0—:,. '(33(. - = gafl—fﬁl'l'@ ..(8.11-1(\ ) Y
’Lg} C 83 _,.\11 -5 0O ‘l IN) ...... 'l'l/z- ....... 5 ...................
1xr +2x -L oY) (Total for Question 22 is 5 marks)
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23 There are four types of cards in a game.

Each card has a black circle or a white circle or a black triangle or a white triangle.

=)

o

=

o O A JAN S

-

=

2

number of cards ) number of cards 35 =
with a black shape = with a white shape ’ &
-

number of cards number of cards =
. . : . : 2:7 s
with a circle with a triangle :>u
Im

>

Express the total number of cards with a black shape as a fraction of the total number of
cards with a triangle.
L b-Shape. 34 /2 :
= — - 3
’{ﬂ'cme]e /9 g

3__2’%
7

l/ J‘radn'o\f\ Jc}r b.s\/\ope;—_ _ﬁ_\/l 7‘/31&(\({(};\ 9(){ /fviu-ﬂﬂlc = 94

(Total for Question 23 is 3 marks)

TOTAL FOR PAPER IS 80 MARKS

P 6 2 2 7 7 R A 0 2 0 2 0
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