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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
3 of the girls play a musical instrument. L J
5 ——
-:— of the bovs play a musical instrument. 4

What fraction of the 60 children play a musical instrument?

§ox 3y 3 =27

L 5 3

1)

¢ D)

| &4
X XE

39 83
€O 20

]

(Total for Question 2 is 4 marks)
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In triangle POR,

o Diagram NOT
accurately drawn

Sem 5 10em R

S is the point on PR such that angle RSQ = 907

RO = l4em
RS = 10em
SP=5¢cm

Waork out the length of PO.

QS:J[q_l‘ !O)_
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4 a,a, b and 40 are four numbers.

@ is the least number.
40 is the greatest number.

L0~ = 26
The range of the four numbers is 14

The median of the four numbers 15 30

Work out the value of ¢ and the value of h.

26 b W
===
30

o=

b=
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(Total for Question 4 is 3 marks)
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5 The Shanghai Maglev Train takes 8 minutes to travel a distance of 30.5 kilometres.
Give your answer in kilometres per hour.
—
D 305
P

Work out the average speed of the train.

—
—

S= T
(Sminf & gg-hr)
22975

kilometres per hour

(Total for Question 5 is 3 marks)
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6 The diagram shows the triangle POR.

Diagram NOT
accurately drawn

(3x+ 10)

{x +52)

P

In the diagram, all the angles are in degrees.
RP = RO

Find the value of v.
Show clear algebraic working.

3% 40 = x+52
'Zx = 42
X > 2|
CRPQ = 3x21 410 = 73

H oo ISO 2)(73

- 3k

(Total for Question 6 is 4 marks)
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7 ‘The diagram shows two waler towers in Kuwait.
'y Diagram NOT
accurately drawn
187m I
147m
r
A B
The real height of tower A 1s 187m.
The real beight of tower B is 147m. ZLI"7
Ahmed makes a scale model of both towers. 55"“ =
The height of tower A on the seale model is 90cm. / 87
Work out the height of tower B on the scale model.
Give your answer correct to the nearest centimetre.
“
q X - 70‘ 74‘3(::
= /|
—
cm

(Total for Question 7 is 3 marks)

7

|“Illﬂﬂm§mlﬂgm“!s urn over »
Ti
P 5 9 0 2 2 A0 09 2 8




””

8 Solve the simultaneous equations
. 4x+2y=9 @

x—4=9 +
Show clear algebraic working.
Bx + 45 = |8

.
CII 227 XT‘:-—?T?:B

6. 3 -
2 y= '—’1‘5

(Total for Question 8 is 3 marks)
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9 N=480 x 10°

(a) Write N as a number in standard form.

(1
be8x |0

(1)

(b) Write N as a product of powers of its prime factors.

Show your working clearly.
10
L9 x [0 o 10
™5 x J
/\ —
éé) C i i lo 14
3 24‘ =5 "% 3% ]
= "JX

(3)

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

5 1O 2
=)9 296 975
()
(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
accurately drawn

< 12em »

The diameter of the outer semicircle 1s 12cm.
The shape has constant thickness 2 cm.

Calculate the area of the shape.
Give your answer as a multiple of 7.

Large  sem circle = 77)(62 72 = 181
el w e iRl 52 % B

Shaded = (91— &1
= |01

(Total for Questien 10 is 3 marks)
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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 nu[r;bcr 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.
2 x 55 = 66
2,
66+ 18 = Y4
ZO
(Total for Question 11 is 3 marks)
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12 Here are the first four terms of a sequence of fractions.

|

2 2
13" &

7
The numerators of the fractions form the sequence of whole numbers

1 208 4
The denominators of the fractions form the sequence of odd numbers 1 3 5 7 ..

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

SR AE S

A PR 7 :Zn-l n
n-1|

(2)

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

odd = Zn+l

(Znﬂ)z = ' Hhp
v ¢ +
= 4 (n4n) A

\/-Y\/ |
divisible by I rerman d)er

(3)

(Total for Question 12 is 5 marks)
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13 A curve C has equation p=x—x*—8x + 12
(a) Find% '
) S
o (2)
The curve C has two turning points.
(b) Work out the x coordinates of the two turning points. —> -(iy = O
Show your working clearly. X
3 x?i- / i g =0
(3x + J(x-2) = O
I B, ,[_‘L I = 2
3 9
(3)
(c) Show that the x-axis is a tangent to the curve C.
3 2
A x=2, y=2-2 -2+
> 8 . 4— - { 6 + ( 2
=0
hence (2, 0) s a Lurn (g poinf :tangenf
(2)
(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
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Value (thousands of euros)

(a) Find an estimate for the number of these apartments with a value of
80 thousand euros or less in 2015
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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 e
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 t0 2018

£%-55

= A3

 [mse 3515

(Total for Question 14 is 5 marks)
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15 (a) Simplify (3x%")*

* ) (¢

3Jx€yzo

(b) Expand and simplify 4n(n —3)(n + 5) (2)
4n('n*=3n +on -15)
bn(n* +2n = 15)
In? + 9n> = 60n
(¢c) Factorise 4¢? — 9d? (2)
(2( + 36))(2( - 36')

X =Tx+12

. (x-4)(x3) (B H(3X)
:)((4—)() XM

I 3

(Total for Question 15 is 8 marks)

(d) Simplify fully
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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.
p(YY) = gkf = s
12 l (32
: —
(2)
(b) Work out the probability that the beads they take are not the same colour.
Not same = [~ same
S 6 5 . __3_ X __Z o ..Z X =
g 6 12 1 12 [l
6.6 (3)
(Total for Question 16 is 5 marks)
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17 Here are a solid sphere and a solid cylinder.

Diagram NOT
accurately drawn

2rem

The radius of the sphere is rem.
The radius of the cylinder is rcm.
The height of the cylinder is 2rcm.

The total surface area of the cylinder is kr cm?

(a) Find an expression for £ in terms of r.

Shi= T D
> zr(z’ﬂ“f> + 2,\'77!"2

o harr® ik g
K = Er* arcem’

(2)
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N
(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
SA: G et
A '
3 ¢2
' |
1 ¢ ¢ Vol 5
0]
beqyy
mri(2) ¢ 0
E ¢
3 i 2 3)
. (Total for Question 17 is 5 marks)
8 s : .
18 Show that B2 can be written in the form n + </n, where n is an integer.
Show your working clearly.
S8+ s Y s 242
(Total for Question 18 is 3 marks)
\. p.
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Diagram NOT
/\ accurately drawn
D < £
/ ‘ 3 -
/)

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

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

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

CDEB = 73 (dlternate angles are equl)
< DCB =180~73= 107 (oppsite angles of a
Cych( Cpoacﬁfifatﬁml sum U /30)

£ BCE /3 (a lternate Seymenf H1€or€m)

ZDeE = 107-73
- 34

(Total for Question 19 is 5 marks)
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20 Here is a cube ABCDEFGH.
E H
Diagram NOT
M accurately drawn
F
______________ 7 C
A B N
M is the midpoint of the edge GH.
Find the size of the angle between the line M4 and the plane ABCD.
Give your answer correct to 1 decimal place.
-
let  side of cwhe = 2x
N e
o 2
A ' B ] ) -
2x = L Xty
21 t <
y = Lan
| /Ar N _
- X5 = Ll ¥|0 ...
=Ll 8°
) (Total for Question 20 is 4 marks)
e >
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21 Here is a triangle XYZ.

Diagram NOT
accurately drawn

The perimeter of the triangle is kcm.

Srprmiganin- 9% 5 br 4 Dbe(asA
X' =25 4y~ loy cos 60
(y-)" = 92 + 25 “IOBA’EL
W2yl = 425 - 5y
3, = 2k
T

S perimeter > 54817

.. 20

(Total for Question 21 is 5 marks)
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22 ABCDEF is a regular hexagon.
A
Diagram NOT
accurately drawn
Pl
a
E
ABX and DCX are straight lines. =y
B-s e X = Q-b
—>
Find £X in terms of a and b.
Give your answer in its simplest form.
3 -
B¢ = ED +DC+(X
- g + a- b +a- b
= g = 2b
(Total for Question 22 is 4 marks)
\, Vv
5 25
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23 The function fis defined as f(x) = for x > 0 and where £ is a positive number.

(a) Find the value of p for which f™'(p) =k X ( ) K
o’ ",

yx’ = ¥k 7(p) > K_ =K
- x* :KQ Jpr
1(9"0 SOJF:
pr =4

"""——

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

(b) Given that gf(a) =k fork > 1
find an exprcsuon for a in terms of £,

focttin T )

2 ,
a % I<" l

O?k__aQ ~ /< K
Ol(K*O =89 o= J K= |

(Total for Question 23 is 6 marks)

+
K:a- a’ =

TOTAL FOR PAPER IS 100 MARKS
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