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Answer ALL TWENTY FIVE questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 Here is a biased spinner.

red

green X yellow

purple

When the spinner is spun once, the probabilities that it lands on red or on yellow or on
green are given in the table.

Colour red yellow purple green

Probability 0.25 0.2 OXNNY 0.2

(a) Work out the probability that the spinner lands on red or on yellow.

PCPeo\ or 3&\\&@\ = O\2H + 6

= O\@S
................. Okb
(1)
Yang is going to spin the spinner 300 times.
(b) Work out an estimate for the number of times the spinner will land on purple.
P(Purp‘\e\ = |- 0925 -—0c2-012
= 64/8
ex ]060‘* e {:’eﬁ/ue.u/\cij = O-2S <300
....................... s
3)

(Total for Question 1 is 4 marks)
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In a warehouse there are two types of shelves, type R and type S.

These two types of shelves are arranged into shelving units that form a sequence of patterns.

Here are the first three terms in the sequence.

Diagram NOT
accurately drawn
R | S R R R S R
<+—> <+“—>
24m 3.5m
R S R S R

The width of each type R shelf is 2.4 m and the width of each type S shelfis 3.5m

(a) Work out the total width of a shelving unit that has 6 type R shelves.

= é%i\\—(“(' 5% H.8
:3\\0[(/\/\_

A shelving unit has n type R shelves.

The total width of this shelving unit is ' metres.

(b) Find an expression for /¥ in terms of n
Give your answer in its simplest form.

W o= nx Ll + =) xS
= Lilkn + D058 — A5
= 59, =353

(Total for Question 2 is 4 marks)
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Here are five cards.

Each card has a number written on it.

The mean of the five numbers is 12
Work out the value of x

5 = 22X 4 Zx=nd
'aN

= 5471+ () 42 X =6

2+ Ay = 68

20 = \11

(Total for Question 3 is 3 marks)

J

R O O A0 0 5
Turn over »
P 6 8 7 8 9 A 0 5 2 8 urn ove




r

4 The language department of a college has 180 students.
Each student studies exactly one of French, German, Italian or Spanish.

15 students study French. s ks
45% of the students study German. k5% = Too = OS5

Express the percentage of students studying Italian or Spanish as a percentage of those
studying French or German.

Cernnon ©  O-uS % B = B\
French or Gervnan = |5 +61
= a6
Walion or Seanieh = 186-aL =04
a5 %o of (Frendh or German) - % ¥ oo =815

(Total for Question 4 is 4 marks)
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5 (a) Expand 3c(c +4) O = =t
= ?)C.L* 2l
(b) (i) Factorise x°+ 8x—9 p+q = 3 pq = —4
+q -
Lo xa\oe-y)
(2)
(ii) Hence, solve x°+8x-9=0
C’JC'\“Cl\(’DLf\\ =0
249 =0 or Aw-l =D
2= -9 ¢ = |
...... —C\)\
1)
(Total for Question 5 is 5 marks)
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Show that 22 +3° = 6—
3774
z 2
173 + 3%

5
12

o) \5
3 vy
N S
~ +
gy ks
& [P
s

\L

5
L5 i/

(Total for Question 6 is 3 marks)
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7 The diagram shows a solid cylinder made from iron.

—
e Diagram NOT
accurately drawn
3.5cm
18 g
cm
r= qCJV\

The cylinder has diameter 18 cm and height 3.5cm
The mass of the cylinder is 7.04 kg

Work out the density of the iron. )
Give your answer in g/cm’ correct to 2 significant figures. 3 [cxnn

\/: ’Wr?'\/\ = VECA i kf[:
— %qb \6({,,, 7—’70%3

M
D‘:./V

= TJo4o
RAD B ..

= 7 Aokl ...

& T q S[OW\} (Q@-ﬁ

(Total for Question 7 is 3 marks)
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8 Jane bought a new car for $18000
The car depreciates in value by 15% each year. oo — 9 = 95 %)y = &%5

Work out the value of the car at the end of 4 years.
Give your answer correct to the nearest $

\R oo % o\ébs“ = 939L. 1\25
darat (necrest $)

R

(Total for Question 8 is 3 marks)

9 Solve the inequality 3 —4x < 11

WY -k

(Total for Question 9 is 2 marks)
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10 Line L is drawn on the grid.
VA
6
L
5
4
; // /'\?) = ?)/2
2 T
1
/ g .
4 3 2 10 /1 2 3 4 5 6x
19
)Cz -\
/ -2
/s
Find an equation for L
Give your answer in the form y = mx + ¢
L\a& — %‘:‘DL _‘\
...... U%O“l
(Total for Question 10 is 3 marks)
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11 The diagram shows a quadrilateral ABCD

D

B 6cm C

In the diagram, ABC and DAC are right-angled triangles.
BC=6cm AC="7.5cm
The area of quadrilateral ABCD is 31.5cm’

Work out the length of AD
7

2 A

Pt\z&—\/\\aﬂwaﬁ . AB + 6 = 1S
2 7 7

A = 1.5 -6

= 2062195

AR = /2o s

- ks

heeo (ARBE) = 5 »bx S
= 19 8cm”

f\reo (AACD) = Afcol(P&raUe\L:.jro\m\ — Preo (DAAE)
= 3.5 - 3.5
= lsem

=) Jix'l\SX AD = 9

—

AD = Zx 13 = b B epn
15

Diagram NOT
accurately drawn
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(Total for Question 11 is 6 marks)
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12 P=3"%x5"x7

0=3x5xT7T

(a) Write down the highest common factor (HCF) of P and QO

p QA
HCF = A% x5
=215
AAAAAAAAAAAAAAAAAA Gl
1)
P=3x5x7
0=3x5xT7T

(b) Work out the value of P’ x Q

Give your answer in the form 3" x 5" x 7° where x, y and z are positive integers.
) 2 2 E * 7
07 wa = (37 x5 x1) x3 x50
2v¢D )
= 9 % 5 x 1

7 2
x ) X5 x
c

\

9 ) 1 1
Y x5 x 1 x3 x5 x
a+2 6+1 D+2

= Y x S x 1

I\

K 5
Yy x5 x7

(r

(Total for Question 12 is 3 marks)
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13 Here is the number of runs scored by a baseball team in each of its 15 games this season.
The number of runs have been arranged in order of size.
@, G
o 1 1[3]s 6 7 (18 9 9 (2] 12 15 16
Qo
Work out the interquartile range of the number of runs.
dﬂf\‘a O\\ffﬂdj A ov'def
1L = -5
......................... Vo
(Total for Question 13 is 2 marks)
J
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14 Solve the simultaneous equations

3x-5y=25 (O
4x+3y=14 (@

Show clear algebraic working.
v D - \lm—lbj:l%@
2@ 0 2« —\-c(:[’—‘-'-\»l ®)

O-® ~2y = 5%

)
Q8
oo\
D5

(Total for Question 14 is 4 marks)
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R
0 Diagram NOT
' S accurately drawn

P
P, O, R and S are points on a circle with centre O
PS is a diameter of the circle.
Angle POR = 136°
Work out the size of angle RPS

/ PRS =90° Omﬁ\e N gemicirele = 90°

/[ PO, = \BO - \96 OYJ)ooo'n-\Fe O(Aﬁ\ef_‘) "A caclie @UQOlf'\\ﬂfl‘efql
add gﬁ \es®
= Ly°
LAPS = 186 - A0 - Lk Ou’ﬁ\es i~ qtq'anﬁ\e add Ao P

“‘Ll-ée

(Total for Question 15 is 3 marks)

J
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16 (a) Expand and simplify ~ (3x — I)(x + 2)(3x + 1)
= ('bocl v bx —oc —2) (’bix —\—\\
= (’bocl + Sx - 1\(6& —H)
= x4 hal f 50" 4 5x — b -2

A’ F B —x — 2

\

Qx
-2
(b) Simplify fully (2"52) AR AK AR XL
81y P X%*Jxa
ot \—’L _ Q;L"
<L‘31 e
= Lk *\* 1 7\t x2
~ | = L= 16 (M) =
o J
= GL«
l
= “’3
A

(Total for Question 16 is 6 marks)

18
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17 Here is a parallelogram PORS, in which angle SPQ is acute.

S R
18 Diagram NOT
-oom accurately drawn
ates
P 6.1cm 0

PO=6.1cm PS=38cm
The area of the parallelogram is 18 cm’ Area ( A 96&\ = )72_ * 13
Work out the length of OS = Aem”

Give your answer correct to 3 significant figures.

M@(AP@&\ = )/i_ K 6\\ Yrb'% X Ofn@— = q
Ax2 _ Ao

f)ry\@: - = ——

‘ Lol w2 hs9q
_ . 4006 \

& = Ain ( 5o

= 56.quL°
R PP R RIS
~ 2043
A6 = JA2 Wy

= Loy L
~ L. cmn

(Total for Question 17 is 5 marks)
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18 The diagram shows a cube ABCDEFGH with sides of length 6 cm.

|

6cm G

F P

T is the midpoint of 4B and V' is the midpoint of CH

Work out the distance from 7 to V in a straight line through the cube.
Give your answer in the form Ja cm where a is an integer.

\; Myt =B D
My = g
M o cC
T T\/(L—féqu(Jl—%)z
L = 5k
TV=J5k em
M fw VY

Diagram NOT
accurately drawn

I O N O OS85
o M H be 1Ty 00 OIS
s st s ssssssssasasasatototototototols

34V SIH

Rl
SRR

e

P 6 8 7 8 9 A0 2 0 2 8

4444444444444444444444444 \/SL" cm
(Total for Question 18 is 4 marks)
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19 The histogram gives information about the height, 4 cm, of each tree in part of a forest.

A

Frequency
density

S
v

100 200 300 400 500 600 700 800
Height (A cm)

There are no trees for which # < 200 and for which 4 > 800

The number of trees for which 300 < 4 < 400 is 8 fewer than the number of trees for
which 400 </ < 500

Work out an estimate for the number of trees in this part of the forest that have a height
greater than 500 cm.

Yoo £ L koo ¢ 6 \ar&e Qguores
Loo st e 5000 15 £ 28 = \O \cu‘ae OQ,UOIQ‘S

Adilference = W \qr‘ae oquares
= L \arﬂe D oares V'C’)Ofeﬁ'@’\'}ﬁ ‘C‘%

\ \olrse Ware p ”\:j: 2
7 50 cmnm 5 4 l+l =7 \qrac OO},UOM'@
»F = JQx"1 = 1L€

— b Arees

(Total for Question 19 is 3 marks)
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20 The diagram shows two similar metal statues.

Diagram NOT
accurately drawn

The volume of statue B is 20% less than the volume of statue A (0O — 20 = 2, = 613
The surface area of statue B is £% less than the surface area of statue A

Work out the value of &
Give your answer correct to 3 significant figures.

Vg = 0% Vg et length oeale fackr = <
Vp = > V
C(b:é\%:r*/g B~ A

69% = o of,
_ (c:b\"/s 6(3!,4
068 ah,
Ay = 03¢ ... GA g
— 5 ie S8R, = 26171 %l SRy
~ 862 SR,
—9 128> lees
= 123

(Total for Question 20 is 4 marks)
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21 Express
(V2-1)

> in the form p + \/5 where p and ¢ are integers.

Show each stage of your working clearly.

(57 -V = (- 07 )

= 2 -J2-Jz +1
:?)”CLE 232 = QZXZZJ%
= 3-§%

%+ 8 ‘b+é/%x;5i£“1

(z-0F  mo<x %

4 +H$B+HI% + B
-3 o
Y- LJ% = /6% <%

= 1N + /238 ;/5%%_

71+ 282

(Total for Question 21 is 4 marks)

Turn over for Question 22
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22 The diagram shows a sketch of part of the curve with equation y = x* — P \where pisa
X

positive constant.

Diagram NOT
accurately drawn

“V

For all values of p, the curve has exactly one turning point and this turning point is a
minimum shown as the point 7 in the sketch.

For the curve where the x coordinate of 7'is —3

(a) find the value of p
dy _ _ g

ab T, 53¢ =0 A
A

x

\(

Qo — P (- DC_Z)

- Qx +
p OC’L

3 KL
%0%e% 9008 8L KL RS

SVSHIN UMM iONOD

Sessteees
////\

) T 000 A 0
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/ The line with equation y = k is a tangent to the curve with equation y = x> — —
AR X
‘{)&0 .
2 | O Findthevalieofk  y= kis herigordol =) mest be Jagend
S
L : - a
SRS b =
: ~\-c> ‘]‘UTV\lV\ﬁ powv}‘ 07;4— O
k= y-valee oF A4orni "9 Fofr\’l'
< 1 é "'\ j
4= > - (5o
>
?{»5—‘ = Qx - & ("I )
$ Qv‘ 1/\ a\a ‘é)
l
= L 4
Jx 4+ 3
Do + e _,
1
o
& —
doc” + |6 =0
x’ = - B
1 5
x = — 92 - (j:C‘-Q—\——Z
L 4+%
= \2
= k=12 P
3)
(Total for Question 22 is 7 marks)
Turn over for Question 23
J
25
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23 (a) Express 2x° — 12x + 3 in the form a(x + b)’ + ¢ where a, b and ¢ are integers.
Q\OC(L — 29 +3 = 2[36—1‘ éOc—J + 3
= 2 [:(‘ac{’a\l - ‘{J +35
= 2(c-2V - 8 42
g
= 2 (’.I - (b\ - l5
FICE I
3)
The curve C has equation y = 2(x +4)" — 12(x + 4) + 3
The point M is the minimum point on C
(b) Find the coordinates of M
The s iexl — Qx + 7 L/u\—-]—\r\ x mp\qced bj (DC +4)
Aot — e +3 = Ao-2) - 15
2
= L Lvur%\l nlxsl) £ = 2[(01 +4\‘31 - 15
2
= 2 (DC + \\ - \5
s has  minimom o (-1~ \5\
S T = I
(2)
(Total for Question 23 is 5 marks)
\_
26
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| 24 Elliot has x counters.
Each counter has one red face and one green face.

Elliot spreads all the counters out on a table and sees that the number of counters
showing a red face is 5

Elliot then picks at random one of the counters and turns the counter over.
He then picks at random a second counter and turns the counter over.

19
The probability that there are still 5 counters showing a red face is o

Work out the value of x
Show clear algebraic working.

Iﬂ‘\\;\a\\j R 5 fﬁA + (oc— 6\ ﬁr‘eer\
AL\ 5 red ot J(_,Jm,\'“,\3 2 over + Yorn over | red o \anfcen
+urn oJer ﬁlf‘zféf\ ‘(:)f%’}' o NOcO & vred and Co:—é\ Sreen

- 1V ovemll)
p(Q\ V\Q\ - & =) % ,_4; (ohll " overa
x x
Yorn over ved Bt o e b ved and (oo - Lk\ qr==n
o) b x- 4 (@-H\ o 0\16‘6{“\
l (P\\sz\ = Y R o
owall - EZ2 6 Tl

m|Cla-5) + 5(1—@\] - 49"
A2 % -0 + b — bko = 1Gac®
%o’ — 2522 + oo = ©

(A - 200)(a-n) = o

e W\oé)‘\‘ \Oé a ou\/\o\e V\umbef =) X =

(Total for Question 24 is 5 marks)
555555 N\ )

27
I| —
A OO R0 Turn over »
P 6 8 7 8 9 A0 2 7 2 8




r

25 The sum of the first 10 terms of an arithmetic series is 4 times the sum of the first 5 terms
of the same series. 6\ 6= kbes

The 8th term of this series is 45

Ua =
Find the first term of this series. 3—: 3 W5
Show clear algebraic working.

u6=&+70x=1+5®

S = Ubst 2 (2a+4a) = bx T (20 )
= \a + k5A = Zoa + 4od
= ba-5k=o @

Ox @&+ 0a+ lod = ko O

> - - 154 = L5O
o =6

n @ ¢ o+ k=45
ﬂa='b

(Crede in @ > —=0 va

(Total for Question 25 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS
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