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Answer all ELEVEN question

Write your answers in the spaces provided.
You must write down all the stages in your working.

1 The GDP per capita for a region is defined as follows

total GDP

GDP per capita= —————
P P population

Complete the table below, giving each value to 2 significant figures.

Region Total GDP Population

GDP per capita

Grenada 123 x10° 112000

Hungary 1.61 x10"

16500

World 7.67 x10°

11400
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Question 1 continued

%5
<5
e

J
koS

19%

9%

QRIS
5S¢
QWA
TERK
CRX

RIS
XIS
KK,

%
i

LaSetede
LAY
4

SN Y
SBX
R

(K
e
(a7

ORAL
S0

S

e %% %%
XX X %
PO

&
5
L
s
XK
GBS
RS
RS
SoRE
fofaraiele!

%
et
%
bd S
Q%
%

o200
02070 %%
SRR

X
< X
5y
&

2
255
i
SRS
LXK

O 5%
SORIXK X5
2050% S R
RS . N9
SRR
X sl S <m
06 00% i~
dogert 039! <5
Sl
SRR %
SRS SKALELS
SOESS <
CRX KR <€)
S0ttt QS
IR 250 w020
CPEKS SRS
SRS RS
IR SRS
SIRPSS SRS
029 905
SN SN
S0 s 1 6% 9ol & %
SRIKSS KX
Sott Nolooe! QSN
205, T TR 0597~ 10208
SRS KPR
SARKS SIS
IR WS o.3%
R SHSTRRS
QHRHS SRS
GRS SXRLHNG
2R QIR
QIRRRE SRS
RIS SRRLRS
QKNS ELKELS
QRIRKE: SRR
RS IR
QIR SRIKRS
ORGSR
SRS Q5K
QIRRRE SRR
RIS QIRLKS
SRRLKS LRAKRKS
ORIRKE: IR
CRRIs LKA
0S55S SRES
GIRRE SRS
SRR QIRRKS
SERRKS ERRLRS
geisiesed LR
GRS SRLKES
RS CRALR:
SRR SRR
KRS <5REHLS
IREHE SRR
SRS QIR
QIR ERRLRKS
<IN Socseseset
RIS GEEKELS
KK QR
XN XA
SRR RS
QR RIS
SRS QIR
QIRRRS SRHILKLS
X RRRLKS
GRS IS
XK 2R
CHRXRIK KR
o,o,:::o KK
SRS
KALERX,
SRR
QRS

XY
e
Lo
0%
X 0‘0

XX
i

55
o,g

200!
%0
Sl ssotele

2K

O
5558
X5
bo%s 3
CXRARIKLRSS

255
K
X
XS
ptotods
905

<>
XX
o5l
XX
35S
2505

(Total for Question 1 is 6 marks)
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(a) List the members of
(i) AnB
(i) AUB
(iii) A’ B
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(b) write down all the possibilities for set C
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One of the possibilities for set C is selected at random.

(c) Find the probability that this set C is such that BN C=J
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Question 2 continued
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(Total for Question 2 is 7 marks)
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\
3 Giventhat 2" x 4" =128
(a) show that x +2y=7
3
. 8"
Given that — =32
4y
(b) show that 3x—2y =35
(2)
(c) Hence, or otherwise, solve the simultaneous equations
2'x4"=128
8X
v =32
3
\ y,
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Question 3 continued
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(Total for Question 3 is 8 marks)
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7

4 Sophie conducted a survey on the time spent on the internet per day. There were 90 people

in her survey. The results are shown in the table below.

Time (¢ minutes) Frequency

0<r<10 5

10 <t <30 7

30 < <60 15

60 <t <120 36

120 < £ <240 19

240 <t <360 8

(a) Write down the class interval that contains the median time spent on the internet per day.

(1)

(b) Calculate an estimate for the mean time spent on the internet per day.

C))

Sophie drew a histogram for the information in the table.
In her histogram, the bar for the class interval 30 < ¢ < 60 is a square with sides of
length 3 cm.

Given that the bar for the class interval 10 < ¢# < 30 is a rectangle of width wem and of
height 4 cm,

(c) find the value of w and the value of /
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Question 4 continued
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(Total for Question 4 is 8 marks)
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7

5

A closed box is in the shape of a hollow cuboid.

The dimensions of the cuboid are 12 cm by 4.0cm by 3.0 cm.
Each length is given to 2 significant figures.

A tin of paint contains enough paint to cover exactly 200cm’

(a) Determine if this tin of paint is definitely enough to cover the 6 outside faces of the
closed box.

(b) Calculate the length of the longest straight rod that can definitely fit inside the box.
Give your answer to 3 significant figures.
Show your working clearly.
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Question 5 continued
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6

A, P and B are three points on horizontal ground.
A is 1 km due south of P

PQ is a vertical tower.
The angle of elevation of Q from 4 is 16.9°

(a) Show that the height of the tower, in metres to 3 significant figures, is 304 m.

B is 2 km due east of P

BC is a vertical radio mast.
The angle of elevation of Q from C, the top of the radio mast, is 8.2°

2)

(b) Calculate the size, in degrees to one decimal place, of the angle of elevation of C from A

C)
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Question 6 continued
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B
Diagram NOT
accurately drawn
A ) E
Figure 1
. . —> —>
Figure 1 shows quadrilateral ABCD such that 4B =a and AD=Db
E is the point such that ADE and BCE are straight lines.
. — 1
Given that BC =b — 3 a
(a) show that AB is parallel to DC
(2)
. . -
Given also that 4 is a scalar such that BE =ib—a
(b) find the value of 1
(2)
The area of triangle ABE is x square units.
Given that the area of quadrilateral ABCD is P square units,
(c) find an expression for P in terms of x
3
J
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Question 7 continued
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Question 7 continued
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(Total for Question 7 is 7 marks)
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Figure 2
Figure 2 shows the design for a garden feature. e
bosoiv
&
. . . ”"“
In the middle of the feature is a circular pond. §§§f’ }:
. . . CRIEELKKS
The pond is surrounded by 6 identical flower beds. SR
Each flower bed is in the shape of an isosceles trapezium. e
. 2 . .. - K <> (059 0:000
(a) Calculate the area, in m” to 3 significant figures, of one of the flower beds. X SBe
Py < X S
®
500
S SR
Each flower bed needs to be filled with compost to a depth of 10 cm. SR
. . . . . RIS
The compost is sold in bags containing 50 litres of compost. S
RIXRRL
GE8E O
. . o 1% 9% %
(b) Show that 16 bags of compost will be needed to fill all six flower beds to a depth of 10 cm. S S8
N 0% %% %% oo % %%
Show your working clearly. B B3
cooe Lo
@) .
S
(c) Find the area of the circular pond.
Give your answer in m” to 3 significant figures.
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Question 8 continued
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Question 9 continued
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(Total for Question 9 is 9 marks)
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10

20cm Diagrams NOT
accurately drawn

4
v

10cm

Figure 3 Figure 4

Figure 3 shows a rectangle with dimensions 20 cm by 10cm from which a square with
sides of length xcm is removed from each of the corners.

The shape in Figure 3 is then folded along the dotted lines to form a box, without a lid,
in the shape of a cuboid, shown in Figure 4

The volume of the box is Vecm®

(a) Show that V= 4x’ — 60x* + 200x
(2)

av
(b) Find, to 3 significant figures, the value of x such that —— =0

dx
4)

—b + \Jb? - 4ac

2a

Solutions of ax*> + bx +c =0 are x =

Question 10 parts (c¢), (d), (e) and (f) continue on page 26
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Question 10 continued
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Question 10 continued

(c) Complete the following table of values for ¥ = 4x* — 60x* + 200x

X 0 1 1.5 2.5 3 35 4 5

V 0 144 | 1785 | 187.5 136.5 0

(2

(d) On the grid opposite, plot the points from your completed table and, using your answer
to part (b), join them to form a smooth curve.

(2

(e) By drawing on the grid a tangent to the curve, find an estimate of the gradient of the
curve at the point where x = 1.5

(2

Starting with a square of side 15c¢m and removing a square with sides of length xcm from
each corner, a second box without a lid is formed by folding as in part (a).

The volume of this box is Bcm® where B = 4x* — 60x* + 225x
Given that B =200

(f) find, by drawing a suitable straight line on the grid, estimates, to one decimal place,
of the possible values of x
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Question 10 continued

SRR
PSS
(5
EIEL LK
eteleredetets

200

e
)

S

03w

0%
55

[

bk
XK

180

8

el
S

RS

35

<X
g
.
S
2
X

<
\

M
9% %%
ole’s

2
XK
Q%
XX
KRG

RS
XERXKS X end 1(3()
20KES 20557008
QIR 280555
Sosetoteset QUK
IR SR
QIR Sogeesered
SRS SRRELHNS
2RRES XKL
QGRS LKL
Joseteseset QIKRI
SROLS SRRREILS
% %%
RIS QRIS
QIR Sovasered
SRS SRRLHNS
RRES 5K
QIR SRR
Joseteseset QKRS
CRRKS 255
RRIEK <555
SRS,

2K

AR
RIKKRS
SORILRS
CRIEK

SRS,
QAR

AR
S0 Sa ety

RRERRE
SRES

RAERRS
RS
QAR

SRARS
SRS

R9RRS
2RESS

QAR
KR
RIS
R S

< 50
9%« %9¢

RS
950 — o3¢

S
S0 9%
RS 120
el

o ~oted
N

SRS
250

RS
S5
s SO~
CRRLKS SRS
RGNS e oo
CHBKS SRS
XIS %S 2
CRKLS K
SRS G0 A%
LD S
TS SR
IXPRS SRS
QAL G
SFDERS SRS
oS KRS
QTIKLS SRABKS
KRS SRS
BRSSOy
SATLSe MBS
R A
5% dogt 05!
R OS0! rava 930S
o Soscemated
o% Q>
0% SRR
% PSS
25 D%+ a2
& S S
255 et
2% SR S
e RS
o%s et el
- KRR

00
S
o8
XK
et

<
o0
7
i€
X X
XK

2
%
9%
<

XX
25
N1
%
X

80

<
530K
03
£
e
ootets

%
%
So¥i

%

XX

<

o2

D
K
<5

<
2%

XX
XX
%%
299058

o%
%%
58
KK

Soogeseses
SoSe%stesss
o
RS
IR
RS
RRESS

O
5
5
XXX

35
L

X

R

X
50X
5%
o2

2%

X
5

255
5

60

o~
o

2%
%
25
%
953
oo

RS
2K
0% %
35S
%o %
oS

o2
0%
09¢
XX
0%

olelele!
RS
be!
R
2900
RIS
L

Sosetes
ool
929

<
S

b0

%% %

6%e%

40

<%
‘0

X
Soteteds
=R
RS

<X

2%
v
%
5

<3

W
|

Dete

K

¢
e

<X

oo

X
4 (A

20

Q
—_
\o]
w
N
(9}
=V

O
SRS,
OXEES,
SRR
LRELKLLLKEE:

QG
XX
ootere?
930S
2085

¢
XX
o5l
%
X
b0t
5

Turn over for a spare grid if you need to redraw your curv

5
258
9
%t

et %%

bSe%s
2
35
%!
%
o
5

RS oS

%
<

27

rum U A AU S
P 6 9 4 8 9 A0 2 7 3 2 Turn over



r

Question 10 continued
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Question 10 continued
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1

The function f is defined as

(a) Find £(3)
(b) State the value of x that must be excluded from any domain of the function f

(c) Find the inverse of the function f
Give your answer in its simplest form.
The function g is such that

x—1

f =
g0 =3

(d) Find the value of a such that gf(a) = fg(a)

(2

(1)

“4)
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Question 11 continued
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Question 11 continued

(Total for Question 11 is 14 marks)

TOTAL FOR PAPER IS 100 MARKS
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