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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 Ali and Beth divide £280 in the ratio 2 : 5 2 = 7 ,S"v\/c ¢

Work out how much each person gets.

£280 =7 = £40
ISAA/‘— - £4—0

Al 2y 440 = £Bo

Cetrn S x 440 = £200

Ali £ 80

Beth £ 200

(Total for Question 1 is 2 marks)
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ABC and DEF are parallel straight lines.
ABE is an isosceles triangle with 4B = BE.
Angle CBE = 142°

Work out the size of angle x.
Give a reason for each stage in your working.

Z BAE = x (altermte L5 are “b“")
sher = x (Loe 25 of isesa egul)

- = s - Jt/u()
RE = %0 —141 = 3% (4 leyd on s e &
e K to (80° )

= - S o 28° = 180 (4 :o-\o—éa)

2x + 1% = W0
Zx = 190 - 32

2~ = 1472
ld 2

g ™

x 71°

1

(Total for Question 2 is 5 marks)
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3 The perimeter of a square has the same length as the perimeter of this triangle.

o

2843 =

Sx 3
All measurements are in centimetres.

Find an expression, in terms of x, for the length of a side of the square.
Give your answer in its simplest form.

Perimeter of & = 22434 Cx-24 243
= l2ag +4
T Permeder oﬂl S?ukl{

Sde o Squave = .\_}f_fi

4

s 3:(4-'

Jx + |

(Total for Question 3 is 3 marks)
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lOm/ 1
# <
T I ! : 3m
Im A =3
b b (1®
< 10m > / v
The diagram shows a swimming pool.
The swimming pool is in the shape of a prism.
The swimming pool is filled with water at a rate of 5 litres per second.
Jeremy has 10 hours to fill the swimming pool.
1 m?® = 1000 litres.
Will he completely fill the swimming pool in 10 hours?
You must show all your working. .
Aree of rtckﬂjl( A = 1ox) =low
Ad’v\, o'( én(;<2-uh—\ 8 o fi‘("f‘?)xf s 15 ML
Arec of crosc—sethon = 10+10 = 20m* .
Volome = 20x10 = 200 m’ (A'Iu of ‘;M;::s‘(—: )“"‘
12 = Jooo Liteey
o 200 x 1000 = 200000 s reguied
§ )ibtes pe Seww SO 2.1»\9,(000 - 40,000 Second
& 4__——2000 . "’f\;nu{'&ﬁ = 6 ‘ 6 ? iy ’l"‘f i:oog' !
V'O hoo4 = GOD M'un\l‘{"-{j Loo 4‘66%
Sd (,dlnno"‘ '(n“ Paol ) - |D houve
(Total for Question 4 is 5 marks) ]
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5 It takes 12 men 5 days to complete a job.

(a) Work out how many days it would take 3 men to complete the same job.

‘1 hy 2 -~ g AQ‘J!
) wman  $x12 = Lo days
S men 632 z 20 AM!! 2.0

(2)

(b) (i) State one assumption you made in working out your answer.

Al men work gt Same vute
(1)

(ii) How will your answer be affected if your assumption is not correct?

_Cov\(l LQ .SL&I('(I "'( 't’a\ 3 e yaJL( .é;"_¢/‘
(oA Lea lons—./ ié He 3 nen worke §lower

(1)

(Total for Question 5 is 4 marks)

VIYY SIHL NI ILINM LION OQ

6 O 0 R
S 5§ 3 6 03 A0 6 20

. VEUY SIHINIILMMIONOG

| yaMYSHLMIANEMIONOD

. DONOTWRITEINTHIS AREA DO NOT WRITE IN THIS AREA

 DONOTWRITEINTHISAREA =



WUV SIHL NI 3LIMM LON OQ V3NV SIHLNI ILIMM LON OQ

© ySNYSHLNIALMMIONOG

DO NOTWRITE IN THIS AREA

 DONOTWRITEINTHISAREA

/. DO NOT WRITE IN THIS AREA

7

~
6 Graham has a fair red 6-sided dice and a fair blue 8-sided dice.
The red dice can landon 1,2, 3,4, 50r 6
The blue dice canlandon 1,2, 3,4, 5,6, 7 or 8
Graham is going to roll both dice.
(a) Complete the probability tree diagram.
Red dice Blue dice
/L land ona 6
landona 6
7
‘?" does not
land on a 6
) land on a 6
T
does not
landon a6
7
—_— does not
g landon a 6
(2)
(b) Work out the probability that neither dice will land on a 6
7
& 48
35
em—
4 &
(2)
(Total for Question 6 is 4 marks)
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7 Here are the first 7 terms of a quadratic sequence. g
n+ ALl 3.5 = 4 I 13
3 6 11 18 27 38 51
ZNIA Jp’(l (u—d“ul *4' 2 Sa r\\ N -f.lmu[c\_
(a) Find an expression, in terms of n, for the nth term of this sequence.
3 6 n % 271 3g S
n> | 4 4 b 27 3 44
2 2 2 2 2 2 2 S
g !
h + 2
(2)
(b) Find the 50th term of this sequence.
i 8
Co A 2
=~ 200472
s 2502
2502
(1)
(Total for Question 7 is 3 marks)
8 Work out 2% ><3%
4
U,
4 <
I
- 44
——
$
&
- ¥7
g 4
(Total for Question 8 is 2 marks)
e i
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9 1 litre of a liquid P has a mass of p grams.
1 litre of a liquid Q has a mass of g grams.
A liquid R is made by mixing a volume of liquid P with a volume of liquid Q in the ratio 3 : 7
Find an expression, in terms of p and ¢, for the mass of 50 litres of liquid R. y
o
|0 | 44 woy | A haue 3§ Mo o P wrfle " LibAsia
Mess 3 P + 7ﬁ/
§O it ree (3p v 74 ) x S
= 5 P + 35 9,
1S pt 35 9
grams
(Total for Question 9 is 3 marks)
10 Here are three rectangles.
A B <
The area of rectangle B is 10% greater than the area of rectangle A.
The area of rectangle C is 10% greater than the area of rectangle B.
By what percentage is the area of rectangle C greater than the area of rectangle A?
| . | Y i | =Y. 24
o
Arec C 21 /o 3(6&(’4} Han ArckA
A
(Total for Question 10 is 3 marks)
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11 The cumulative frequency table gives information about the time, in minutes, Jane took
to go from her home to school each day last term.

Time taken ( minutes) = Cumulative frequency
0<t<10 0
0<t<20 7
0<r<30 20
0<t<40 64
0<t<50 74
0<t<60 80

(a) On the grid opposite, draw a cumulative frequency graph for this information.
(2)

Jane expects that it should take her x minutes to go from her home to school each day.
On 25% of the days last term, Jane took longer than x minutes to go from her home to school.

(b) Use your cumulative frequency graph to find an estimate for the value of x.

VIYY SIHL NI 3LIYM LON.OQ.

) AR 0 00 00 0 0 6
S 5§ 36038 A01T 020

VAUV SIHLNIIUEMION GG

YISV SIHLNFILNM TON DD

/DO NOT WRITE IN THIS AREA

DO NOTWRITE IN THIS AREA-

DONOTWRITEINTHISARER



YIYY SIHL NI 3LIH¥M 1ON 04
2
I
Arf'-
T
?
W

I

60 o : ;'

i [
1 = = RN (S T NS
1 | i ]
1 | 1 il |
| Il 1 1 11
! 1 | | i [ i
1 $ | {
i 1

Cumulative 40 b B R amamasHaE H

frequency T i i ;_ i & EuaEimaEasas
i 1 1 LVII,,A I’ %

30 : maam, . EAE ENRNE AR : 1

] i [ |
L E . - bt !
i |
! { { 1 1
| 1 Y T
1 1 I 1 I
B b B A L N
20 | e b T
! ! 1 1 ! 1
: I I 1
) H- I aE R
T T I~ I Ll ] !
1 { 1 11 |
1 | i 1 |
1 . - O -
10 | SEa rEmEm
1 { 'R
1 »] T
1 1 i 3K = et ; ;‘y
1 i Nl% Ll ! 1 =
o 4 SRS - + - -
‘ : HH el
T } i i = B S A
0 ! i1 i =R

0 10 20 30 40 50 60
Time taken (1 minutes)

(Total for Question 11 is 5 marks)
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12 Mark has 18 bags of counters and 12 boxes of counters.
The mean number of counters in all 30 bags and boxes is 14
The mean number of counters in the 18 bags is 10
Mark says,
“The mean number of counters per box is 4"
Is Mark right?
You must show how you get your answer.
‘rb’hJ countess 30 X 14 = 420
-"0(’1' ¢pux"€4 l.h 5‘65 IXK'D : ’ 80 =i
T‘,L,J toubess 1n honey 2 4’ O
= (o} ,
r\fkn P‘ef BQK 24 = 24 50 Mk/k ;{ . YOm
7 &
Prlfc/nd—wc Meét A Tod~| Coonbers Z0xla = 4206
Todn!l coontwt i 5«53 18 x10 = 80
1€ mean 13 4P—u$ox o NN l’Z-L‘—'—'(—-S tm hoxet
Q,A- 190 + 48 = 22% not &4 20 o Markc 1¢ urom)

(Total for Question 12 is 3 marks)

" 13
13 Prove that the recurring decimal 0.43 has the value —

30
Lek ® =T O0:4TITT .- ...
@ 'ox : 4- 3‘&3 v =
) 60 =43-333 -~
@-D G0 = 39
on = _?_i - 3
90 o
(Total for Question 13 is 2 marks)
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14 Jan has some metal that she is going to make &
into solid metal spheres. Volume of sphere = 3 zr
Each sphere will have a radius of 2.15¢cm.

Jan has 1490 cm’ of metal. a
(a) Work out an estimate for the number of spheres that Jan can make. -
p 3
Volume Eshmete &9 4, 72,.2
< 3 2
= 4.x&8 = F32cm
~ 00
N uw v = L& = SO
30
so
(3)
(b) If you calculate the number of spheres accurately, how do you think your answer to
part (a) will change?
Give a reason for your answer.
L—QSS gccuul.c. \/olruv-x( o_’“ acl\‘ gf\dc
woold he wote ag M ¥3
2.1 7 2
: o
(Total for Question 14 is 4 marks)
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J

T 0 0 0 0 0 Himover »
S 5 3 6 03 A01 3 20

13



I

15 (a) Find the value of 427 x 3 x 10¢ = f‘/34‘x le

)
Ly
.
]
.
P

(2)

(Total for Question 15 is 4 marks)

Gorref)t

|
= 3 xl10"
So00
2 (’)b
: (ﬁ)'% = ) 600 /3
(b) Find the value of 1000 e —_—ZI

2(z +3)

16 Make 7 the subject of the formula & = 3

k(k-3) = 2(£+3)
kbt -3k = 2646
ik =9k = L4IK

é(k,'?_) = 6+ 7k

L = €43, 3(2+4%)
K-z k-2

(Total for Question 16 is 4 marks)
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17 (a) Factorise 3(x —y)* —2(x — )

= 3(9(-—‘1)6(—3) - Z(x——‘}>
z (-’(-—33(3(5(-1)—2)
= (:(—3)(31-33—2.)
(b) Show that o +lx—15 #* T simplifies to o where a, b and ¢ are integers.
R ) , ?:(-3'(
a T 4.6-’—;
(2% -)(x43) * 3x(x+1) " T
_ | B 2 L™ d-ln =52 = 1§
& X
(Zu’f)(})?) | & Zx(x—#'i)"r(x*])
< (Z* - )(x+3)
- 3%
23 —§
(Total for Question 17 is 5 marks)
-

15

R0 100 00O R e
S5 3 8 @ 3 A0 1 5 20



- ~
18 Show that 14 can be written as \/?:
-
s & . Al Azl =~ B
| + 3 A - Z ==
I A

(Total for Question 18 is 3 marks)

19 Prove that the sum of the squares of any three consecutive odd numbers is always
11 more than a multiple of 12

L(E Con fe v\ od ﬂvm&q; IQ.Q

2n+') ?.n+3 endtS where rm an l;+¢7¢f

o%S;:m CZ A l)+ @n* '3>4~<z,.,,¢-5‘>
S QW At A HFI DA+ 4nlr20nt20
= 2R +3n +13C
= IZh" 4+ W + L4 + |
- |2(n1+3h +2) + 1l
whith 1S 11 mace Elan 4 mulbple € 12

(Total for Question 19 is 3 marks)
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A C
5- ﬁ M
2 7
(0] _/J_ B h D
OACD is a trapezium and OACB is a parallelogram. -
B is the midpoint of OD.
M is the midpoint of CD.
OA=aand OB = b
Given that BM = k x OC where k is a scalar, '
use a vector method to find the value of . - e B =
4 thed to find | - €D
oz e ch - ¢B +
= b 4 4 . 8 +3
) im T A
2 3(-2+4)
= ¥ =-g4
- = =
B = B¢ +¢hM
T G+gb-58
- 24+ ’zL _é
= L)
= ._é- ZZ
-
.
(Total for Question 20 is 3 marks) J
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21 The length of a rectangle is the same as the length of each side of a square.

The length of the rectangle is 4 cm more than 3 times the width of the rectangle.

The area of the square is 66 cm* more than the area of the rectangle.
Find the length and the width of the rectangle.
You must show all your working. f e E widn oAL rects hSL(
IxXA4 Sx+ 4 = A
[~ } ] L
o .... L¢—ss‘t‘\ - 31 +4

A'(U* o"t 51%'* = A’ICA ot rc(f-c'«?\( ~+ éé

(3:(*4)(3=<+4) on <3x+4)>( + L4

Gt 4+ 12+ 12x Al = Ix"+d4x AL
Gyt 4+ 24x 4/ = IxT Fdx bl
C(xl——Zu‘ A+ 24x —aa 416 =L =0

Lyt + 20x -S5O =°

‘S‘JL\_ A4 10x — 2§ =0 gt;;r
3x* 4/§x—S§x -2 =0 HIF e

I <°<+5> -S(x4g) = O
('3:(—5) (xAl) = &
&5 Ju=fEe ;,yé not relewent
w25 L o
x =2
Widt s T Sn La\jtk Qem WALK {(b\
Lewh 3xag =3(Sn)+a =9 (Total for Question 21 is 6 marks)
.
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22 The diagram shows a quadrilateral XBYA.

The diagonals 4B and XY intersect at the point M.

Given that the area of triangle AXB is equal to the area of triangle AYB.
prove that XY is bisected by AB.

As AXG and A16 have common bute AR
| Arewn C’»«' then Ag.sLh ‘\ »wd* Alle ‘)c c,w.,‘

LPRY = 2 XM& (vest o &.S)

AS PMY «-d QUX  4re cohsmuf(/’rﬁci)

~

= M4 = X So6 X Liseeted ‘:j AG

(Total for Question 22 is 4 marks)
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