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Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.
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In a village

the number of houses and the number of flats are in the ratio 7 : 4
the number of flats and the number of bungalows are in the ratio 8 : 5

There are 50 bungalows in the village.

How many houses are there in the village?

pah :kMﬁﬂaMws

\(IDCES 5 DMO

0 50

houses & flats

g EAR LI‘ Dx&ﬂ
|40

140 hou ses

(Total for Question 2 is 3 marks)
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3 Renee buys 5kg of sweets to sell.
She pays £10 for the sweets.

Renee puts all the sweets into bags.
She puts 250 g of sweets into each bag.
She sells each bag of sweets for 65p.

Renee sells all the bags of sweets.

Work out her percentage profit.
5000 =450 = Q0 bags of SWks
ap x 063 = £13 gom g all bags of Swerts
Renee's profit = 1310 = 3

- ) PIUSU: .
orntade profk = GMOUAt & 1007,
P ﬂ & Lmount Spint x 100

= 3x10074 < 30°
IOxUU 307,

(Total for Question 3 is 4 marks)

P 4 8 8 6 1 A 0 4 2 0
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A cycle race across America is 3069.25 miles in length.

Juan knows his average speed for his previous races is 15.12 miles per hour.
For the next race across America he will cycle for 8 hours per day.

(a) Estimate how many days Juan will take to complete the race.

pstimadte = found 10 1ar )

306125 ~ 3000 mies SigFCANE gigures

512 /> 15 miles perhour
a0mph i 158
[}’Iﬂ‘ﬂspﬂrdﬂkj = gx15 = 140

a5
ﬂumhgrupko.ﬁs: 300}2{ % Il}zf = 15 |3|?_0‘6

approxiazely A3 doys

..................... R

Juan trains for the race.
The average speed he can cycle at increases.
It is now 16.27 miles per hour.

(b) How does this affect your answer to part (a)?

less days . Speed - dissana  I¢ speed mcreass but distana thys tha samg,
timeé .
the tme taken decreases. Juan will cyde man mies

perday S0 the raq will tRL fess dlays.

(Total for Question 4 is 4 marks)
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5 Here is a solid square-based pyramid, VABCD.

Front view

The base of the pyramid is a square of side 6 cm. { §ale : |JqUML = ICm)
The height of the pyramid is 4 cm.
M is the midpoint of BC and VM = 5cm.

(a) Draw an accurate front elevation of the pyramid from the direction of the arrow.

6rm

2

P 4 8 8 6 1 A 0 6 2 0

V3uy SIHL NI 3LIHM 1ON Od

Z’Za:/a %
G2
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(b) Work out the total surface area of the pyramid.

arec. f bRSE -gxg =3Gem”
qrea. 0f tn'rkhrjultujam: 3 rbh =ix bx 3 =13cm

htriﬂnﬂulur fods = bxi5 = 60 cm®

tm‘odsuqm argd = 96 m”

ABm

(Total for Question 5 is 6 marks)
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6 A pattern is made from four identical squares.

The sides of the squares are parallel to the axes.

VA
B (38, 36)
(3“113) I L\_ _8 _8
:L CM) e
(12,20)
A (6, 7). 59
0 >

Point 4 has coordinates (6, 7)
Point B has coordinates (38, 36)
Point C is marked on the diagram.
Work out the coordinates of C.
> dstance iy x-dinecion
X,-X, 7 38 -4 7 3R WS

327 b x length of sidt of Square 8

' = 32 ) ) 8

|ﬂﬂ[ﬂ+ﬂﬂj ong side 2 - Bunifs
Y-wordifate = 3% -(A*8) = 12
y- pafdindtt = 36 -(2x8) = 0

C: (42,20)

| cdx A0

(Total for Question 6 is 5 marks)
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DO NOT WRITE IN THIS AREA

[
\Jl
|
(o)

Shape T is reflected in the line x = —1 to give shape R.
Shape R is reflected in the line y = —2 to give shape S.

Describe the single transformation that will map shape T to shape S.

(Total for Question 7 is 2 marks)
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8 The perimeter of a right-angled triangle is 72 cm.
The lengths of its sides are in the ratio 3 : 4 : 5

Work out the area of the triangle.

3 455 Sum 0f pm}s: I+h+5 =)L
721k =6 length of SiheS: 3x& = IBem

Ly6 = dhom
Fxg = 30m
13 & Pythogoras: a+b* =
Lm z :
altemn, 18404 =300 a5 3t 4 =5
i
(e = sbh =4 xdkx g =13 x| = b ch’ x 18
lb l o
+ 140
L6

________________ A6

(Total for Question 8 is 4 marks)
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9 (a) Write down the value of 36% L[M“S []E Indj[gg
L
- 1 = Ja
AL - LR
I
S A o
Y
e & o
(b) Write down the value of 23° r_{n
& ()

3 -

2
(c) Work out the value of 27 °

.2 1

O RO

(Total for Question 9 is 4 marks)
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10 The table gives some information about the heights of 80 girls.

Least height 133cm
Greatest height 170 cm
Lower quartile 145cm
Upper quartile 157 cm
Median 151 cm

(a) Draw a box plot to represent this information.

|owest lower  median  Wpper highest
V/ALISS r1uc1rhb; quartuy yale
120 130 140 150 160 170 180
height (cm)

(b) Work out an estimate for the number of these girls with a height between 133 cm and
157 cm.

ELy) Of the data is less than Lpper OIuar’rLbL{lﬁ?(m)
§0 %} =60 jirls

________________ 60

(Total for Question 10 is 5 marks)
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A and B are points on a circle, centre O.

BC is a tangent to the circle.
AOC is a straight line.
Angle ABO = x°.

Find the size of angle ACB, in terms of x.
Give your answer in its simplest form.
Give reasons for each stage of your working.

angle OBt =90° (mdm: ’rhmuﬂh g perpqhditumr ta tanﬂm ak B)
briangi¢ ABO s totalts as A0 <80 < rmdws of drele

angle BR = oagje ABD = (‘base anghes in o feles friangie e equel )

tn‘anglt ABC: x+x+90"+ ACB = 130" (sm o Internol anqles O athangle
5 10°)
A(R - o-0-a -x=90-2

and{ ACR =90 -dx

(Total for Question 11 is 5 marks)
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12 Prove that the square of an odd number is always 1 more than a multiple of 4

Odd AUMbEry Jn+1  (where 11 Bey Lateger)

[&nﬂ)l = [AneD)an4) = dn"edn +dn 4|
= 4%« U |
= #{n%n) +|
L{n"+n) itk multiple of L
H{n"n)+ 1 iS Lmote than o mubkiple of 4

(Total for Question 12 is 4 marks)

13 5 (\/g ++/18 ) can be written in the form a/10 where a is an integer.

Fing e v ot & x J5 = Jib |
(53 +J1%) = (I8 «/5) + (Ve »J5)
= m -|-J_£]F

M =JF xJio = 2J10
130 J9 xJTo = 3/T0

Juo /%0 = g +3/10 = 5 |
15 - O

(Total for Question 13 is 3 marks)
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14 y is inversely proportional to d >
Whend =10,y =4

d is directly proportional to x*
Whenx=2,d=24

Find a formula for y in terms of x.
Give your answer in its simplest form.

n(—llﬂ = R
4% 37

Y=t d=10 Subshtite (n yalues

TR 3 R=4x]00 = 400
10" 10D

y = 40
d?.

G (2
docx™ — d - kx o
T cunstant of proportanalty

x-a, d=34
A4 - K(R)" =tk R=db=t+=46
d=6x’ Cangy cimman $ACEONS
\0a &
H:LI’DO :@:ﬁélf:m_o
()" 362t 786t 9yt
= 100
Tt

(Total for Question 14 is 5 marks)
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15 (a) Factorise a® — b?

(a+b)(n-b)  dlserene of do Suats

(b) Hence, or otherwise, simplify fully (x* + 4)> — (x* — 2)?
2 2

L — b
(X+4)* - (-2)

:(““Wht‘—a]){(vm-(Iz_aq]

= (aut+2)x b colject Lke terms

S G(Ax+R) take ouk

a(ce) Ay

(Total for Question 15 is 4 marks)

16 There are only red counters, blue counters and purple counters in a bag.
The ratio of the number of red counters to the number of blue counters is 3 : 17

Sam takes at random a counter from the bag.
The probability that the counter is purple is 0.2

Work out the probability that Sam takes a red counter.

red: bue  Plpurple) =02~ £
3 IF . —
p[natpurplej =g 72
pinot purpled = plred or blw) = &
5
STIF=do
pld specific red or blue (ounter Js feleched ) - %%goa‘i = 004

0¢
plrd) = 3x0:D% = (-1a |
_____________ (012 14 W

(Total for Question 16 is 3 marks)
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3x2 —8x -3

2x° — 6x

17 Simplify fully

w _ (3033 _ Boc+!

AXx’- 6 A x-3Y 1

. tancel compaan
factorise [ACEO Y

3x - §x-3

_..3X3 = —‘I
“q9xl="9
- q"'l :-g \/ SllliH‘Enn

. in migdle
Ix-9% +x-73 %
(qu_ “]:x:) +{x-3)
33 (x-3) +(x-3) = (Fx+1)(2-3)

(Total for Question 17 is 3 marks)
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18 Here is the graph of y =sinx° for —180 < x < 180

y V' N
4
2

18 90 ) 9 180 X
~ 2 — ~ us . T
] - — ]
- e

~ A

—4

On the grid, sketch the graph of y =sinx° -2 for —180 < x < 180

translation/p % DS s

(Total for Question 18 is 2 marks)

18
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19 The point P has coordinates (3, 4)
The point Q has coordinates (a, b)

A line perpendicular to PQ is given by the equation 3x + 2y =7

Find an expression for b in terms of a.

3mdltn’c 0 PQ = Y73 - L

‘11 L a_.g
Lne feptndicudar to pR: 3x + Ry =7
y=-3x47
— H .x-r 7
_1
H: MJ F C, m="7

Tadiem of perpendivdar Luus

Mg X M = —I
X _—g :_]
neg *
Mpy= =
b-4 2
-3 3
Cross mulkiply
b-br_ a2 3(b-4) = a@-3)
a-3* 3 3h-12 =20 - & [ATangE 10 meke. b the
3p - A +6 Swhyeet
|3=%a.+:1

(Total for Question 19 is 5 marks)
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6n

n+5

20 n is an integer such that 3n +2 < 14 and > 1

Find all the possible values of n.

on
— > |
N+ K

bn > (h1+'§) *’1{\
n*-6nt5< \ / N
h 4
(-5 <O S%Fi{gh
|<n<H

=23,

a3

(Total for Question 20 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS

P 4 8 8 6 1 A 0 2 0 2 0
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