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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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2 Work out 1= +2—
(a) Work ou 5 1

E+2
5 &

U -
2.0 10

b) Sh tht2%*6—i
(b) Show tha 37079

Give your answer as a mixed number.
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(Total for Question 2 is 4 marks)
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3 Simplify (25 x 2%)°

Give your answer as a power of 2

(Total for Question 3 is 2 marks)

4 Work out 0.004 x 0.32

20
X %

\ 2 8

0-0011L3
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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

Lokal g0

The factory is going to make 40000 cars next year.

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

B s 15
20
5 < 40,000

A
Se we Nece <D

1 of 40,000 = 40,000 —%%8 = 40060—X = So0
4%

s ot 40,000 = 1SxS0o0D = 71500

<©

(Total for Question 5 is 2 marks)
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(b) Find m:p

(a) (1) Find a:b:c

gg_,ib = \:2
=2:6

w

6 Rizwan writes down three numbers a, b and ¢

a:b=1:
b:c=6:

3
5
make b match on bo¥h ratios

bic 26:S

Now Y s ¥he sawme for both, commbine raktos a:bic

=) 65

(i1) Express a as a fraction of the total of the three numbers a, b and ¢

Emma writes down three numbers m, n and p

n=2m
p=>5n

p= S X Im
p= iDm

g m=|,p=tb so sao m:p v lit

(Total for Question 6 is 6 marks)

J

R R T 0 et
P 6 8 7 2 1 A 0 6 2 8

el
EN

e

o
e
§

o
s,
e
S

s
OF
4

o
< 2

¥
\l

I\
S
35

o
e

o
o

A

¥
AR

<

el
ot

N

P
pfr
LT

<
‘.
¥

o

o

s

&

e

o

N7

NGO
ooy


Lewis Wilding
Pencil


x| 4

g force
-4 pressure =

arca

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

Y Work out the pressure on the ground due to the tank.
; T
e Areco = 2 ¥ ¢ = Em

e
{/ Fovce = 16,000 N

ovee
pressvre = —F—/
Rveon

- lo,o00
<

= S000

y

= 1250 N )m'

................................. 12.5 ¢ 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 n.

mu\‘l'\P‘QSC"@ s: 5,“’-13.10,15.30 35,“’0"

N\VU('PL‘S a‘{’l. 1;“{-,1,(,‘\/9.®Ll’1"'

35 (5 & mulkiple of S ond has o facter T S0 Say m=3S

~n LS a\v\j even mulkple a-#’l

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

(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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10 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 |foral:zgo
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.
vobabi] ethng oo S s 0 - 0
4 ty o gy o T
. 1ol )
Frobgb,],;-j ot 341L-hrxj oo S beth Yimes s o X 7S5,
1
AAAAAAAAAAAAAAAAAAAAAAAAA e
(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
b 3 s _
reba b, ¢tHingl 18 2 — 2 =_12 - 1S,
P ihiy ot 9 9 To T 2o ™ s
e 12 %
(2)
(Total for Question 10 is 4 marks)
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Describe fully the single transformation that maps shape P onto shape Q.

)
..4...4.E.m.la_rﬁzm.e,m:t...s..(..e\.].( ..... ﬁas‘c.&-.e.c ..... Do.Centve ( O L) e

2

4 6 8 10 12 14 16 x

(Total for Question 11 is 2 marks)
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12 Solve the simultaneous equations

sx+2y=11 — 1)
4x+3y=6 — (2)

CLy * 3 guves 1S x +by=3% T 3)

() X1 9uves gx +tby = (T — (&)

(2) — (4) gives Tx =2
r =3

Svbstirvie vnho (1) Sx 32 ‘\’?_:j:l\

S + 23: i

(Total for Question 12 is 4 marks)
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13 p is inversely proportional to r —— 3° P = ¢

Complete the table of values.

t 100 25

S0

3
we know P=1 when t=100 S0 | = 7%»
g = (62
So
o _
ewWhenb=2s, F=— =%
« when bt =2, p= }_OTL‘?_ - so
\00
Y \LDV\‘Z-“ P = SS ' E; = ’f;:’
Lz lo
(Total for Question 13 is 3 marks)
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14 The table shows information about the weights, in grams, of some potatoes.

5

class | € veqy s
Weight (w grams) Number of potatoes wldbW | Aensiky

NN
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On the grid, draw a histogram for this information. B
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(Total for Question 14 is 3 marks) '
\ ) %00

14

— RO T T
| [
P 6 8 7 2 1 A 0 1 4 2 8



Lewis Wilding
Pencil

Lewis Wilding
Pencil

Lewis Wilding
Pencil

Lewis Wilding
Rectangle

Lewis Wilding
Rectangle

Lewis Wilding
Rectangle

Lewis Wilding
Rectangle


2!
i

o
%

o

N
AR
fpliistel e

"
<
-
3

15 The diagram shows a sector of a circle of radius 18 cm.
LT e

18cm

18 cm

The length of the arc is 4zcm.

Work out the value of x.

=S AAr< lgx2 = ¢

Lo
%6%7'—%ﬁ’

260 )

V- S
== T4

260

x= G

(Total for Question 15 is 3 marks)
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16 (a) Prove that
Cm+1Y?=C2n-1¢2=4m+n)(m—n+1)
(2my \)1 — (2n- ‘)L = (2w D(Lme) — (2n=t)(2n-1)
= (y ™ Fmr2m+1) — (Len™—2n- Ln+1)
(et F Ll Y —(an"—4n+r)
- l\.mx-l-q.m—\-l —4n" F4n -
T4 mT —gaT 4 e En
= L\.(((V\"‘ - V\q')“‘(m + "))
= L-P(( M+ n\(m—V\\ x (et "))
= & (Lt n) Lo D)
= (m+n)(m-n+t)
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.
......... Yes. = Lor  on .4.lnksjsf.é..4m.4.‘.’&!'.‘.é.4..’.4\..,4...4.Q.M..7'.’..4\...4...‘?&!.\..4.-..4...2.-.!\..47.4!..4.!.'!\..\4.&*.4..}2%...40.(1.2*4...4.\/.\4-1.(...'4.\’..QH...
‘‘‘‘‘‘ 3&&@%0.Atm.més.x\é{;.x.sAn.gg.;re,kk,zps,n,“Sq;umsgu,4-“54“,“q,(m&n)ﬁm‘:n:t‘!),uglm(_lmmus%cm!ae
........ o N TN - S0 S
(1)
(Total for Question 16 is 4 marks)
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17 Work out the value of (
Uz
(/3 >”>
- K<Iﬂ
_ Y
= i 3
(3 27

= (2

\b

- —_—

<!

4
8 )3
27

4

16

.................... N

(Total for Question 17 is 2 marks)
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18
D
A
B
C
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.
'Anﬁ\i SBC = "\O‘ as a redips IS f?cvloe.nahc Vor £ @ 'Ez-njen%
Anglc ogn = 180 2T as Lriangle oA ¢ Sosceles andanglegin trianzje add
2 H Lgot
%0 - % )
Vv —
-Ar\s\( ARC = 40 — ( 2
K 2
e — lgo +7¢
- e 7 %0 T &
2
_ <
2
otal for Question 18 is 3 marks
(Total for Question 18 is 3 ks)
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19 Solve — — =4

x+1 a

Give your answer in the form a + b~J2 where a and b are fractions.

p—

X x +\

,_}-_—Lr

x4+l - o
A X+ x (3+1)

< (Total for Question 19 is S 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. (no teplaceme nt)

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

vl be | — P (both cards the same ccﬂou«')

L
p(both bIv) = 2 xZ2 = T

Ll 10

- 1 6 = .L\-}_
P (Lokh ‘3'“”) = o o

e 4

So ¢ (botn Aigtecent colours) = | — ( uo 1o
- - &2
Lo

o o
- b2
Ilo

(Total for Question 20 is 3 marks)
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21

(S lgoe o 160 4! S4o < 10 x

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.

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

30°

10.7cm

4 6.5cm

Work out the value of sin ABC

Give your answer in the form — where m and » are integers.

n
U.SH\S Sine ka, Sin ABC _ sSn 36
- 10 -7
Sun ABC - o-5
S R
Q.S 10-1
SiInAke = 9°S y¢.g
-1
- 3-25
= 8 4°

0-1

21s
o1 o

(A5

e

0y

&S
Y L S

(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

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

200

\O

—

ConmmMoen raktlo =
s

yooJs *_2

B

next kewn =

n

Uoo %10

4000

The 4th term of a different geometric sequence is 4

52

The 6th term of this sequence is 5

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.

rakio bedween Uth and b berms s % —

[l
So commsn vatio betweean CO'\SC‘-V%"“k"ms s T

e

\
Se {,\«sl— Yeern s - s & &

_ st \

—
-— e

400/5

V2 7 1 1

—

o
-

—_—
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24 Here is a solid sphere and a solid cone.
A
h
v
4
Volume of sphere = 3 Tl Volume of cone = 3 zr’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.
i " v’h = L 7"}) \’\
P V-4
G4 - h
hen vzl wzg s v tho T by
.......... S
(2)
. J
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Here is a different solid sphere and a different solid cone.
/
Surface area of sphere = 477? Curved area of cone = znr/
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.
Sv rpoce orca £ sphee < botal sovface avea o cone
G v = ArL AT
4 - L+
2r = l
U5|n?) Pk\j‘ﬂxa«.aormS, (= It
sobskitubing w, 3r =Wt 2 square bodh sides
qr® = W 4t
grz = '
IQ (:\) 37‘\"-:\/\1-
SR
NN
s ¢zl R
4)
(Total for Question 24 is 6 marks)
TOTAL FOR PAPER IS 80 MARKS
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