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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  Write 500 as a product of powers of its prime factors.
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(Total for Question 1 is 3 marks)
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Give your answer as a mixed number.
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(Total for Question 2 is 4 marks)
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3 Simplify (27 x 28)?

Give your answer as a power of 2
-5 2\
( 2 "x¢ ) b ¢ by
=0

G X Q
(2‘54-?)‘2 5
Gy
7 \) C&«b)c: Opbc
2 5 AN

(Total for Question 3 is 2 marks)
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4 Work out 0.004 x 0.32
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(Total for Question 4 is 2 marks)
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5 A car factory is going to make four different car models A, B, C and D.
80 people are asked which of the four models they would be most likely to buy.

The table shows information about the results.

Car model Number of people
A 23
B 15
C 30
D 12

The factory is going to make 40000 cars next year.

Work out how many model B cars the factory should make next year.

loro'aarb'wn of P2 ple who chose B

ST
30 16
2 % 40,000 @ (6 ]Z;%gc;
16 {
- ?)(2500
= #500 (0

(Total for Question 5 is 2 marks)
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6 Rizwan writes down three numbers a, b and ¢ {.0 Gmlgiae al’\(g E(JuO
A ok0s, Miuke £g
a:b=1:
:0-1:3 common. ewkry ( fike bo)
Hae samein. botia
(a) (i) Find a:b:c tOR0S
alp 1 C sl o 1s the same
1.3, &5 Porbabl, cOXOS, ©
x1 Jx2 con Lo Comioinad.
260
6 arb:c
2:6:S @
.......... 1635
(2)
(i1) Express a as a fraction of the total of the three numbers a, b and ¢
woeunk oL _ VA 0 B 2 ®
otloc Zti+s 13
2.
.................. B
(2)
Emma writes down three numbers m, n and p
n=2m
p=>5n
(b) Find m:p
n= Lo
= >z L
P=Bn 2 n= =
slace n=2m ook n= g ) cow equake:
- £
T = < ©
(Om=¢ P15 tenBimes mm,
_ 30 P 15 longoer.
i frREeemEs L£0._
1:10 @ )




force

pressure =
area

A storage tank exerts a force of 10000 newtons on the ground.
The base of the tank in contact with the ground is a 4m by 2m rectangle.

Work out the pressure on the ground due to the tank.

Ourea = UX )= 8m? “y
0’
pressure = force - lLOOO - 5% = (250@
Oreac R 2

....................... l Q,SO newtons/m?

(Total for Question 7 is 2 marks)
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8 Two numbers m and n are such that
m is a multiple of 5
n is an even number
the highest common factor (HCF) of m and n is 7

Write down a possible value for m and a possible value for 7.

HCF of m ondl v 18 7, S0 losk M andl
howve o fackor F

M\samulk\pLa of S 0 Lok M= 7X%X9S
Ll even so leE = Fx 2

4s 0 B
V\,:Il'f® n=lL‘f ...............................................

(Total for Question 8 is 2 marks)
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9 (a) Complete the table of values for y = 6x — x°

-y =0 x=l 3
xX=-7: e 3 y=((0)-0° y-6C1)-(V
- /- = ((0)-0
Y “—éC—Z)—(—Z)g ‘d‘_éf ()-(-1) ‘3:0 5=(>—1
-2 +Q =-¢ t) J =
-y -5
X -3 -2 -1 0 1 2 3
y 9 -4 | -5 @) 5 4 -9 @
(2)
(b) On the grid, draw the graph of y = 6x —x* for values of x from —3 to 3
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(Total for Question 9 is 4 marks)
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gstimasked ffo'owoluk,«j of

Lina spins a biased 5-sided spinner 40 times.

Here are her results.

Score 1 2 3 4 5
Frequency 6 8 9 7 10

Lina is now going to spin the spinner another two times.

(a) Work out an estimate for the probability that she gets a score of 5 both times.

getfing S lpdh, bimes

%&t&\/\gascomoﬁg :L%Y%:%@
0 o 0 ,
L+¥+ A+ 2410 “Ww ¢ 1t
(2)

Derek is going to spin the spinner a large number of times.
(b) Work out an estimate for the percentage of times Derek can expect to get a score of 1

] Xs X M2ONS Ok
esbimoted pf\@\oa@ll\@ of £ 370 s of (00
Pag o L o 2 @ P70

. —F A
T2 XS
. tg

4o 1S ..

(:\'Y*‘%?HO Q)

(Total for Question 10 is 4 marks)
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Describe fully the single transformation that maps shape P onto shape Q.
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12 Solve the simultaneous equations

Sa+y=l 0]
4 +39= 4@

talou\k'o e,hmw\odee(j lo\j W\OK\I\&

Y coeAcients theSaMy,
Sulobf‘&ek—\l\g :

Ox3: 152 +4y =33
@x1t ¥x +by =1Z
?DC +O:j=ZI ®

“x=7|

x=2) -
T 730

Subshtuke 223 o ()
5(?)-{-23:” ®

=l-15
J=-20

Sx+2y=11
4x+3y=06

32
12

[
21

(Total for Question 12 is 4 marks)
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13 p is inversely proportional to ¢

Complete the table of values.

t 100 25 20 2

P 1 Y 5 50

p s wwergely preportional. bo €

-
c lsvb p=, £=100
to find. K
K

-

100 E=2: /:: (0?0 = SA
k=100

(Total for Question 13 is 3 marks)
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14 The table shows information about the weights, in grams, of some potatoes.

C(QSS ufd(:{«. Weight (w grams) Number of potatoes Fﬁ%&%m

0 50 < w < 70 20 ISEYIVES!
10 70 < w < 80 50 50-10=5s
to 80 < w < 90 60 Lo=16=46
26 90 < w < 110 30 306520=1.5

On the grid, draw a histogram for this information.

A

Y -
Frequency
density

3~.

40 50 60 70 & 90 100 110 120

Weight (w grams)

(Total for Question 14 is 3 marks)
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15 The diagram shows a sector of a circle of radius 18 cm.

18cm

} 18cm

The length of the arc is 4zcm.

Work out the value of x.

eVgd (%93/\, {:\OI‘W\\J\Q,: S%o x 2Tt x

we hove r
G=a
r=1%
Z
Z xZxtwx|f = 0]
30 3=
x'rr___
[0 ) .
B—- lx\o
x=40 () = 40

(Total for Question 15 is 3 marks)
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16 (a) Prove that
Cm+1yY—Q2n-1yY=4m+n)(m—n+1)

LuS: (Zm+)*-(2n-~1)?
(Zm+1)"-( ) )d(MﬂCQOFmosqoqreo

= (2mel + [oe-1])(Zm e ~[2n-17) @

factor ouk 2
From o Ha B rewckakts

= (2m+2n ) Zm - 20 +Z)®\)

= Z(min) X 2(m-n+t)
=4 (man)(m-n+()

“Rus ©

3)

Sophia says that the result in part (a) shows that the difference of the squares of any two
odd numbers must be a multiple of 4

(b) Is Sophia correct?
You must give reasons for your answer.

...... Neo., because,.. Lmtl and -1 are tookl odd,

......... numbe s ondk . Bae  Clghk- hond sie s dwvisiole

(Total for Question 16 is 4 marks)
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17 Work out the value of E)

tg 4 4
(Z'-z"3) (ZJ ] —Sl_’lg

(Total for Question 17 is 2 marks)
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A and B are points on a circle, centre O.
DBC is the tangent to the circle at B.
Angle AOB = x°

1
Show that angle ABC = 5 x°

You must give a reason for each stage of your working.

LOW[) = %E} an,komaemt to o clrele 15 pependicutos

s B radlws
_ @0~ | ga_ !
A QAR s Sacoles SO bose anglen = % - 10~ 17
0
DBC 1s A straugWwk (14 S0 angles add wko 30°
0+ ‘TO-%OLJ— LABC=-130
-z - XK HLABC= O
< A8c

[ ©
Z = __
AbC X

(Total for Question 18 is 3 marks)
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-1 19 Solve — — =4
X x+1

|

—
— D

{
x T+|

—

24\ ~ aC
7% (1) 2 (xX-+1)

-
-

L+ -9
X (%¢4()

|

2¢ (1)

[= Qo (xt1)
[ Qo+ Y9

U S+ U -1= 00

=4 ©

L{

Give your answer in the form a + b~/2 where a and b are fractions.

YneZ plx ~1= O
Guad.rakic Formule:

Y E£YIE-YxYy x-1

2=
2y
R PN (22 =J2xii
R A2 xVig
:qﬁ
X = "({tu\@ @
3
=~ | l
A =2 i:z\/i Q

x=-=t1\2

Ay Js

(Total for Question 19 is 5 marks)
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20 Alfie has 11 cards.

He has
3 blue cards
7 green cards
and 1 white card.

Alfie takes at random 2 of these cards.

Work out the probability that he takes cards of different colours.

Alfie con etne~ bake canls of diffeent colows or fake cords
0f the Same colow.

Hence P(takes diferent colows) = 1L- P (tokesr samg colow)
S praocdonldun add ko 4 .

p(ﬁa/ﬂ%hnObIUﬁcwds)': %x—g‘o— = 6

(
f( kokes bwo grean carols) = (—l;"'—x(i = 42

0
P (fadeer 4no whie cards) - l_‘l__X',Q . ®
0

(@

Add tegethor:
P(kokeo same colour)= I—l%+ = 4+0= — ()

P(Eakas diFerent colowrs)z | — 4E = 62 @

20 O S
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The diagram shows a sketch of part of the curve with equation y = cosx®
P is a minimum point on the curve.

Write down the coordinates of P.

The first minmomw pok v
Y=cosx 1S (|90,-().

(Total for Question 21 is 2 marks)
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22 Here is a triangle ABC.

B
10.7cm
30°
A 6.5cm ¢
Work out the value of sin ABC
Give your answer in the form % where m and n are integers.
USIA9 Slng rule _ 0F
3 10.F= 1o W\ulhplb\nﬂ by
sSnABC 530 o (e 12 retiproeal
6.5 0% Z !
' s\nAB(C ~x 2 L
- 174N = =
SWARC= 27 G'S(D ¢mz
- - 1
10.% T EX 3%
as 51130= "L @ - 45
Z 21y
€S
....................... 214 ...

(Total for Question 22 is 4 marks)
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23 Here are the first five terms of a geometric sequence.

J5 10 20+/5 200 400+/5

(a) Work out the next term of the sequence.

fiadeng the Common. rakio: 56 naxk ermts
0 Sy 2J/S
s Jg: (*\@:LO\G:Z\EQ) S(UNS
S~ (s¢s S =Y00x2xS
2400 x10
240000
AAAAAAAAAAAAAA 4000
(2)
The 4th term of a different geometric sequence is %
52

The 6th term of this sequence is 3

IF Qrkerm s @,
Gerterm s Ar3

S0 W can oo
(Morm = 3 Vo gtk oL

Given that the terms of this sequence are all positive,

(b) work out the first term of this sequence.
You must show all your working.

lek Eug common. rakis be

- first &
réz — sk & s
?F,__\rzxrxr: 5U2 2 43
? | SyZ ._[_(@
rz t — u | Yz
2. 92 . SUZ 2 !
I \ = SUz
= —XZ,\Q
sz, 4 | R “
Y. \31/\0!&(:-(}2 =10,
r =1 Q@ “
5 QS oM e s -SQ) 5
mPQS‘HVC AAAAAAAAAAAAAAAAAAAAAAAAAAAA (3) AAAAAAAAAAAAAAAAAAAAA

e e e e et e i i e i e e P



7

24 Here is a solid sphere and a solid cone.

4
Volume of sphere = 3 Tr? Volume of cone = 3 mr*h

All measurements are in cm.
The volume of the sphere is equal to the volume of the cone.

(a) Find r:h
Give your answer in its simplest form.

volywmeyy €9Lal:

)
Yy *= e
vt
Urz=h
. s four Himen ©
r so I\ s Iovage

24




Here is a different solid sphere and a different solid cone.

Surface area of sphere = 47r? Curved area of cone = zr!/

All measurements are in cm.
The surface area of the sphere is equal to the total surface area of the cone.
(b) Find r:h

Give your answer in the form 1: Jn where n is an integer.

surface ovea=SA from. oWk ovglaok trange

SA of sphare = Un/t :
SA of cone = TUrl + T W
r
Yrer®= Tl + et ©
= Lt-

b =4~
Ur= (& r ot (=2 C

Sy
L=17, (3A)%.2 ©

™\
PRSI0

(Total for Question 24 is 6 marks)

TOTAL FOR PAPER IS 80 MARKS
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