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Arithmetic series

Sumto nterms, S = 2 [2a + (n = 1)d]

The quadratic equation

The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by:

—b + b - 4dac
2a

X =

Area of trapezium = %(a + b)h

Trigonometry

In any triangle ABC

Sine Rule ,a = ‘b = ,c
smd smB sinC

Cosine Rule a? =b? + c?-2bccos A

Area of triangle = %ab sinC

Volume of cone = %m*zh

Curved surface area of cone = 77/

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = zr*h
Curved surface area
of cylinder = 2zrh

‘‘‘‘‘‘

Volume of sphere = %ms

Surface area of sphere = 47°

&
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Answer ALL TWENTY THREE questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 Show that 12+2§=4i
3 4 12
j2 = %342 _ 342 _ 5
3 3 3 3
2. 2x4+3 _ g+3 -1
2 4 o> Ta o4&
S 3 o 20 33 _ 20433 _ 53
T = (2 | 2 2
3 x4 “Ax3
48+5 48 . S
= + —=
2 12 12
=)
= 475

(Total for Question 1 is 3 marks)
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2 There are 60 children in a club.

In the club, the ratio of the number of girls to the number of boys is 3:1 => 4 perr¥S

% of the girls play a musical instrument.

% of the boys play a musical instrument.

What fraction of the 60 children play a musical instrument?
SN——

—

. . 3 5 60 = 45
No- of girls = >

XL“S = 3>‘q = 2%

uijw

who fley =

_ L ,60 =15
No. of bogS = 4 / .
S = 4x3 =
who ploy = %_-x

Toton who elay = \2¥ 27 =329

(Total for Question 2 is 4 marks)
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Diagram NOT
accurately drawn

Q
14cm
N
P 5cm S 10cm

In triangle PQR,

S is the point on PR such that angle RSQ = 90°
RQ =14cm

RS =10cm

SP =5cm

Work out the length of PQ.

r A
RQZ:: Rsz + S@

2
ir %

2 o
s@ = \4

2
stclé

In & PRS:

2
s@ + SP

il

2
P&
2

pg = 96 %5

sz = 2\

pQ: \l 2y = I\ e

o
(pytroqores  ¥ect

(Total for Question 3 is 4 marks)

s 0.2= bz“‘cz)

1 cm
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4 @, a, b and 40 are four numbers.

a is the least number.
40 is the greatest number.

The range of the four numbers is 14
The median of the four numbers is 30

Work out the value of a and the value of b.

. - OGN
fange = MO X MG — L

14 = AO0—Q

o = 40-Iw = 26

o+ o
med'uoﬁ = -—-{-
G+rb _ 230 a= 26
2

L = 60-26 = b=34 b 34

(Total for Question 4 is 3 marks)

P 5 9 0 2 2 A 0 6 2 8
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5 The Shanghai Maglev Train takes 8 minutes to travel a distance of 30.5 kilometres.

Work out the average speed of the train.
Give your answer in kilometres per hour.

Tora\ distonce

Aveson speed =

3 saxken= 8
T\ﬂ'\e. -é-—o «— 60 m\hu'\‘e-s in a houar.

n hours
20-5
257 = 22%.75
(4
A\’e; 2 (3—
© 60

(Total for Question 5 is 3 marks)

22.8-F5 kilometres per hour
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6 The diagram shows the triangle PQR.

Diagram NOT
accurately drawn

(3x + 10) (x +52)

P Q
In the diagram, all the angles are in degrees.
RP = RQ
Find the value of y.
Show clear algebraic working.
2A+10 = X +52 < TcoSce'es base angles

\
ot Q‘?)"a
= 52-10
3x -%

2o = 42
x = 21
.) =180 (Ang\zs N O (:r‘song\e
(32 r1o)+y+ (n+32)= s ]
= 180
3@0+W+3*@0+52 \
6> + O ry + 24 + 52 =180
y+ 16 < \s0
Y = (g0 - 146
= 34
y= 34

(Total for Question 6 is 4 marks)
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7 The diagram shows two water towers in Kuwait.
A Diagram NOT
accurately drawn
A
187m
147m
A4 v
A B
The real height of tower A is 187 m.
The real height of tower B 1s 147 m.
Ahmed makes a scale model of both towers.
The height of tower A on the scale model is 90 cm.
Work out the height of tower B on the scale model.
Give your answer correct to the nearest centimetre.
- 133 < ao
’ — — CMM
>t i’ )
aua -
Ts 3vs
- cound up
F)
(Total for Question 7 is 3 marks)
y,
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8 Solve the simultaneous equations
4x+2y =9 —@
X—4y =9 ——-@

Show clear algebraic working.

@xlr 4_9(__16%:36 -@

- 4x + 24 =9
T 4o -16Yy = 36

1BY = -2
_ >

- —

2

Subs (ﬂ: - % n @

- -_3__ - = 33
e (D) -
x4 6=9 = %=9I°6=3 Y

(Total for Question 8 is 3 marks)

10
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9 N =480 x 10°

(a) Write N as a number in standard form. c b+
2 q i Ob «a = &
4. X 0 %10 = 4.5 x \O
A~
onrd (0

Mumber between 0

(b) Write N as a product of powers of its prime factors.
Show your working clearly.

4.5 210"
2.4 x10"

112 x10"

6x|0'°

3 x 10"

¢ I Y BTG
R
ul

Mo N N NN NN

‘ q.275 x 108 10
[« es7sx10° 4 3 x 5
[Z32375x10° 2 X

: 1131875 x (08

5.859335 ’HO?

3
2.92968%35 % 10

9.265625 x10°

-953125 x IO‘

Ui J v B W N NW N NN

3.9p625x (0°

78125

15525

(c) Find the largest factor of N that is an odd number.

10
3IxS T 29296735

(Total for Question 9 is 5 marks)
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10 The shape, shown shaded in the diagram, is the region between two semicircles.

Diagram NOT o
accurately drawn g
(®)
—
%, 5
g :
Z
«— —

12cm _:—EI
The diameter of the outer semicircle is 12 cm. ;
The shape has constant thickness 2 cm. . -l

Cglculate the area of the shgpe. oceo of & Serw -cifcle

Give your answer as a multiple of 7.
~—A—\
2 2
I Rl _ 1Ry b
Ao of the ouec = e =3
0 - cifch
See- cifsie _ L x36,% -8 | 3
= 3 =
Q
—
=
2 ~
- —
ot wnee(C = Lx R4 =12'.'7<‘6XK—8-7‘ =
Aceo 2 N 5
Seo - ciwwc\e 6-2 7
=
m
>
= (ORA
Diffecance of . 18K - 15208
o@QQS

o
(@)
Z
&)
-—|
=
>
OR c® | &
=
(Total for Question 10 is 3 marks) E
7
=
o)
m
p o]
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11 There are 12 boys and 8 girls in a class.
The boys and the girls have some coins.

The mean number of coins that the boys have is 5.5
The girls have a total of 18 coins.

Work out the mean number of coins the 20 children have.

’ ¢
Tota\ comnmsS  wWitn boyus _  meon N*m‘oé( c;
coinsS Wt Otd

No. of coinS -—9_’_7_(-’_ = 5.5 =
with ooys
\2 b
(3 '/__ QL conS
Tolad cons = 1§ + 667
=2
—>
" _ Torol covnmS 8% _ 42 _ 4.2
_on -~ = -~ \
Tota chidcen 20 N

(Total for Question 11 is 3 marks)
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12 Here are the first four terms of a sequence of fractions.

1 3
1 5

3 7

The numerators of the fractions form the sequence of whole numbers 1 2 3 4 ...
The denominators of the fractions form the sequence of odd numbers 1 3 5 7 ...

(a) Write down an expression, in terms of n, for the nth term of this sequence of fractions.

numecator : n

Denominator 2N~

Nnth yeemn =
T 2N~ |

(b) Using algebra, prove that when the square of any odd number is divided by 4 the
remainder is 1

*
+ecmn
—> odd anLmoers have an N <

an-|

— S?,uor'.ﬁ%) C2n_|3l= Caa-1)(2n-1)

2
= 4N =20n-2Nn 1|

= Q-nz -4t
— Dwiding by 4
4 ‘A-r\"—q-n-l-l
4% -4n
@e—- cemairdec  For any odd
nurber

(Total for Question 12 is 5 marks)

14
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PMT
13 Acurve C has equation y =x3—x>—-8x + 12

R congtarts derve io O
.. d
(@) Find 4

3-1 2-1 -1

ﬁ'ﬂ_g 3¢ - 2% - 8%
ol

= 39'-2"’ 2.2¢ < 8

The curve C has two turning points.

(b) Work out the x coordinates of the two turning points.
Show your working clearly.

‘l'urn'm% poines  — %”i:o

2
X —2X-8=0

—~S—

3 —gntax —F=0
3z (x-2)+ 4(x-2) =0
(x-2) (3%34) =0

=2 A= N

(c) Show that the x-axis is a tangent to the curve C.
Subs x= 2 w C
2

= -4 —16 ¥ 1L
= 0

: nere  the btongent
(2,0) is a ftumng Pom\- u)e q
- oxiS trouches the curve.

(Total for Question 13 is 7 marks)
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14 The cumulative frequency diagram gives information about the values, in thousands of
euros, of 120 apartments in 2015

A
120
,/
100
[k d e AR R SN E SRS E IS IEF IS I T4 /
/ J/
Q0 ; /
80
—/
Cumulative |
frequency 60 i )
[ !
I L} L}
| 1
[
, ‘
O
/ ’ .
AR 1
A 1
20 | '
HiE
J// '
/ 1 'I
O —~ ; T : :
0 20 40 60 80 100 120

Value (thousands of euros)

(@) Find an estimate for the number of these apartments with a value of
80 thousand euros or less in 2015

No. of apattmentS _ 3

£ k0,000
1

16
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The table gives information about the values, in thousands of euros, of the same 120
apartments in 2018

Value in thousands of euros (v) Cumulative frequency
0<v<?20 0
0<v<40 15
0<v<60 A4
0<v<80 85
0 <v<100 102
0<v<120 120

(b) On the grid opposite, draw a cumulative frequency diagram for this information.

(c) Find an estimate for the increase in the median value for these apartments from

2015 to 2018
2015 2018
_il_x 120 +h ":;:" (20th
60 6ot
55 69 "
69 -55=14

(Total for Question 14 is 5 marks)

()

thousand euros

(2)

J
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imoli 254 b\ _ bxc
15 (a) Simplify (3xy9) o <O ) = O\

G () = B

(b) Expand and simplify 4n(n - 3)(n + 5)
5)

2ian-m)  SimehfY

4n(nwsn- 2ol

zn (
4

(4;{‘ 3 Q.Oﬂ) (""33

L - 600 Foctocise

(c) Factorise 4c?—9d?

pu = (owB)(a®)

(2¢ ):._ (3d)z
(2¢c+2d )(=2e- 3d)

X2 —Tx+12

(d) Simplify fully 5
4x — X

12'., o —4A+ 2 _ 7((1-—37‘469“3)

o (4= %) 2 4 - %)

- —-(x-3) _ 3-%
=W)= _C_i'__é—---a—;z“

- () (==4) s

(Total for Question 15 is 8 marks)

18
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16 There are 12 beads in a bag.

7 of the beads are red.
3 of the beads are green.
2 of the beads are yellow.

Lucy takes at random a bead from the bag and keeps it.
Then Julian takes at random a bead from the bag.

(a) Work out the probability that they each take a yellow bead.

Png) 12 1 132 66
L Vi
wo. of avoiloble
peadS hoV¥®

(b) Work out the probability that the beads they take are not the same colour.

Toto j
A [ Pcog) * Pceer + Peyy)
P\‘ObOsD.\“tv
46 + ==
[ - [%x%—* Tt m
2
6 az v /5
V- T3z T 32 132
50
\ - E 32
=) 2 - A4l
22 50 _ 1B27= = =S =7
73 \32 22
.\_‘.52:;—'-:\
132 ! (Total for Question 16 is 5 marks)

19
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17 Here are a solid sphere and a solid cylinder.
rem Diagram NOT
< E 9 accurately drawn
2rem
-------------------- l
The radius of the sphere is 7cm.
The radius of the cylinder 1s 7cm.
The height of the cylinder is 27cm.
The total surface area of the cylinder is k7 cm?
(a) Find an expression for £ in terms of 7.
2
2”eh
Surface orec PR A
aad el - o~ « O sk S
oF o cyin T WO cicc K\ O py
a0 Ane Yoe &
vorrort
SR ¥ 2RV (2)
KRN = 2
~ (v M xT
ko= 70
x = 67°
K "‘%’
S
2
L = 6 ¢
(2)
\

'V3HY SIHLNIILIEM 10N.Od

VRV SHLN LM loNoa

| vavSIHINiaLmioNod

— N A0 0 0
P 5 9 0 2 2 A0 2 0 2 8
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(b) Show that the ratio

total surface area of the cylinder: total surface area of the sphere
IS the same as the ratio

volume of the cylinder: volume of the sphere

O\
Tot+al Sutface aro of Toral guﬂrso“;:e fea‘-g
e Cs\\hde( of the ¢
2 . ‘
(r® 1 4RCT = 614 > 302
. =l
e
f cylindef v Nolume of the sSphes
Volumeé fo) yli .
2 . 4 RS
"W . 3
3
=1 (20) %.7((
3
27\(3 - A R 2
. 3 3

(Total for Question 17 is 5 marks)
18 Show that

N can be written in the form n + +/n, where n is an integer.
Show your working clearly.

1

de corm aoko € \l'%' -2 \F&- +2

(5 (5+2) _ VB(¥ + 208
(VE-2)(¥F+2)  Bls rafe-2le -

2 g + 2
Raotiona\ise e \]__ X \.K______./

=

g+208 _ e+2V8 =§_+(7_-_)_2..E‘
- — = -——;" 4 4
 — &
V8 =\Vax2
= 2+\2

‘:.2.\‘-':

(Total for Question 18 is 3 marks)

21
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19
Diagram NOT
accurately drawn

-

\U

B, C, D and E are points on a circle.

AB is the tangent at B to the circle.
AB is parallel to ED.
Angle ABE = 73°

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

6 =332° (Adeccore Segment dneorm)

te cma\es of & cyclic

n A ° Y
=180 opPO-
BCD * DEB ( cumn ko \80).

quadrzmeca\
o o
¢ = 1g0-~73° =107
~ e + B,C\E
eCcD = DCE
(<]
107 = »Ce + 33
_ 03°-73° = 34°

:D'EE. =

34°

(Total for Question 19 is 5 marks)

22
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20 Here is a cube ABCDEFGH.

E H
: Diagram NOT
accurately drawn

A

M is the midpoint of the edge GH.

Find the size of the angle between the line MA and the plane ABCD.
Give your answer correct to 1 decimal place.

ASSu 0O side _ acm ASSum'\f\g NS the

\engtn of cue 4N ~midpoint of @C.
You Con oSSurt@  aony \eu?S% ond

use +hern oppropeiorely e

T AAMN: Qe stion.
2 deoceco
2 > Purhagoras
AN = AB +®N yinoq 02=b2+cz

f)

A“Z 4 + 1 =5

V5 e

AN =
MN = 2 cm
MAN =@
MN
ton (@) = v
_ =
tan @ - J5
- 2 = L‘-\-G‘
@ = tan ('\r‘f_{> T 145

. coand dowh 41.€ -
(Total for Question 20 is 4 marks)

23
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21 Here is a triangle XYZ.

X
‘ Diagram NOT

accurately drawn
5cm

ycm

Xcm

The perimeter of the triangle is kcm.

Giventhatx =y —1 x+1 =\
find the value of k.
Show your working clearly.

e+l ) = F
Per\m%\@( = 5+ 2+ (j = 5+K T (

F]ﬁd’l f\g x

2= 5 4y —2(5)(D) cos(e) <
9(?: 521- (x-&ﬂz - 2(,53("‘-"'0C"£)

L= 25 Qfa-zx-» ) -

-5
B T 2 S

2
98::. X "37""-9'\ ‘> -—)f}
(_) o = -3n+2l

_2 -7
gx =21 = *° 73

Pecimete = 5 () (3 )

= 5+F+ %

(Total for Question 21 is 5 marks)

P 5 9 0 2 2 A 0 2 4 2 8
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22 ABCDEF is a regular hexagon.
a
A N B l_,) \ X
& 7 Diagram NOT
accurately drawn
b
F C
b
>
E o D
ABX and DCX are straight lines.
—> —>
AB =a BC=Db
.o
Find EX in terms of a and b.
Give your answer in its simplest form.
— —
CZ2 = CB +BX cx = DC
N —
_— _
- —— _b 4 a)
b—-b = 3& "7-2
= o r2" =T~ "
(Total for Question 22 is 4 marks)
\ J

25
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2 2
23 The function f is defined as f(x) = XX * ¥

for x > 0 and where k is a positive number.
X

(a) Find the value of p for which f!(p) = k

. 2>+ K2
s e
xX
Y [- Yo' § with
x2+K? 7] Replose  * = N
- <.
sukyect X =d L 2 - K
22_ 24K ==
22 ,2 =K
xy-%*
2 X
22D, = Kk
2 ____l.;- JPz—‘
x> = %2_| K 2
< = Ve
K
X = — _ p3-
y2-1 = P?. '
1+ =

The function g is defined as g(x) =x2 forx >0

(b) Given that gf(a) =k fork > 1
find an expression for a in terms of k.

T ______._»\W - (a? re

NT
o\ (o3
2
3{0:0 = nr
2 2 2 2
_ _?_;_'_"_f_ => kc%=a+l’~
2 2 K
KOLZ-O‘ - K —_

2 K K " |
- =S xRs ——— -
oarCk-\) = o & T ? -

(Total for Question 23 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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