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Mathematical Formulae

Compowld Interest

Total amount = P

Mewuralion

Trigonometry

/r*l\'\ tm/

Curted surface area ofa cone = ml
Surface area of a sphere : 4d

l_
Yolume of a cone = i- w'h

)

!/olume of a sphe* : :.)
.,

I
Area of triansle ABC = I ab sin C

2

Arc length: rO where 0 is in radions

Secror area: Lle. *hrr" 0 is in rodians
2

a bc
sinl sin8 sin C

oz =62 + e2 -2bccrrsA

Srafislics

Ur*:2ft
>,/

Standard deviatian :
>,f (#)'
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Answer all the questioru.

I Facrorise 5(3n-,,)? -(3.r-y) completely.

Ans*er tl l

1 The enrolment for a school in 201? was 3450. This was I 5% more than &e

enrolment in 2016. Calculate the enroiment in 2016.

insv,er tl l

-t Ms Chew invested $P in a bank that pays compound interest at the mte of 4 Yo per
annum compounded half yearly. If she received $6341.21 from the bank a$er 6
years, find the value ofP, giving your arswer to the nearest whole oumber.

Answer P = $..............................

lTurn over

12)
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f70

(a) Express 315 as a product of iLs prime factors.

Answer

(b) Find the smallest whole number by which 3 15 must be multiplied to obtain a
perfect square.

Answer

I11

ttl

5 GiYen lhat a(*J * eo-' - 25 , find the value of n.

Ansv'er n: t2l
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6 GiventhatolBCisaparatletogramsuchlhar *( : )*or,r,,l.rto 
p!.

lnswer units t21

A map is dra*n to a scale of I : 50000.
(a) Two towns are 24 km apail Calculare, in centimetres, their distance apart on the

map.

Answer .... -... ... .... ., . .. ...... .cm tI I

(b) On the map, a furm has an area of 20 crn2. Calculate, in square kilomelres, the
actual area of the farm.

km2 l1lAnswer

lTrrrs over

1
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The diagram below shows 2 congruelt equilateral kiangles PQS and Sp.& with sides
7 cm. Poirfi P has coordinates (2.48, 4.48).
The base SQ of the equilateral triangle PSQ is parallel to the :r-axis. Find
the coordinates of R and S, givilg 1,our answers correct to two decimal places.

P {2.48,4.48)

7

s

R

Answer R= (*.........., .............)

x

a

s:(. ) t4l
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Jenny drew a bar chart to eompare the enrolment (m:mber of students) in school 1, 2
and 3.

E

5

7

5
r<hool t ..hool2 r<lEol tr

State one aspect of the bar chart that may be misleading and explain how this may
lead to a misinterpretation ofthe graph.

Ansv,er

III
I

t)1t"t

10 Given that lry *, - ,$7u; , express r in lerms ofy and z.

Ansu,er x

lTurn over

t1l
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lt (a) Solvetheiaequalities I * -' !3 .l?22

Answer (a) t2l

(b) Write down all the integers that satisry 4 =, - + .: .

Answer ft) trl
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12 In the figure belorv, line I r cuts the x-axjs at P (8, 0) and the ;,-a\is at I (0, 4).

On the saxe axes line 12meets line LtatA (2,a). Line 12 is parallel to rhe x-axis'

(0,4)

(2, q)

(a) Write dowr the equation of lile 11.

(b) Calculate the value of a.

(c) Write down the value of QA

AP

Lt

Lz

P (8,0)
x

0

Answer

Anstser a =

tll

ttl

Answer

[Tsrn nver

tll
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13 The diagram shows a circle ISCD with BC = 3D. CDE is a straight line. Given
that angle lBD = 28" and aagle ACB = 25',

B

Ec

(e) explain why is *gle ACD = 28" .

Answer

trI

(b) Hence, find angle BAD, giving reasons for yow answer.
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1l

The box-and-u'hisker plots show the distibution ofheighs of gtls in 2 schools.

School X

School I

Ileight (crn)

(a) Find the median treight for School )t

(b) Find the interquartile range for School L

Anst er

Anst er

cm uI

cm tll

{c) Janet said &e girls in School X are generally taller &an the girls in School L
Do you agree? Give a rtason for your arlswer.

Ansv,er

ri
-Ltalttl.II"'III

II
r

IEEIIdIII'trEatr rd{rtattlrtaff-aa
_EEEITEGETrII

IEIE

lTrtrn over
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178
l5 The Venn diagrao shows the numbet of elements of sets A,BaldC. Given that

n(l) = 27 and n( Au B)' - 4

(a) find the value ofx and y,

Anster x =

(b) shade the region lflB' .

Answer

7 B

q

tlI

tll

tl I

5+x

BA

v

E
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76 AB, BC and CD are adjacent sides ofa regular polygon' Cilrn thnl LCAB:14" ,

B

C
A

D
calculate
(a) lhe exterior angle of the polygon,

(b) &e number of sides of the polygon.

Answer tl l

Ansu'er

[Turn over

a1l
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The above diagrams sbow the maximum number of intersections obtained &om l, 2,
3 and 4 lines respectively.

Number of
lines, n

Maximum
number of line
segnents, E

Maximum
number of
intersections, P

Ma.rimum number
of regions, rt

I I 0 2= l+1
2 . 2(t)

t- 

- 2

4: l+3

3 32=9 3(2)

2
3

7= l+6

4 - 4(3\

2

l1 = 1+10

5
l0 = s(4)

6 62 =36
15 = 6(5)

2

22 = 1+21

(a) Complete the above table.

(b) Wbat is the maximum number of intcrsections P obtained from r straight lines
in terms of r?

Answer P =.... tll

tr l

tll

(c) What is the maximum number of regions lt obtaiaed by using r straight lines in
terrns of n?

Answer R:

(d) Ilence, write doun an expression connecting ,! , E and P.

Answer tll

,/ ><- ,4
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l8 Two solid cones are geometrically similar, The diameters of the base of &e smailer
cone and the base of the larger cone are 9 cm and l5 cm respectively. The heights of
1ie smaller cone and the larger cone ue h cm eadfcm respectively.

35

(r) Find rhe value ofl.

(b) If it costs $9 to paint the smaller cone wi& I coat of paint, how much does it
cost to paint the larger cone with I coat of the sarne kind of paint?

Answerh=...............,...........cm tl]

t2)

c t2l

Answer $.

(c) Given that the mass of the larger cone is 25 g, find the mass of the smaller cone,
assuming rhat borh cones are made of the same kind of material.

35 crtl

A.nswer

lTurn over
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(a) Express *x'-6x-7 in the form -(x+a)2+b,

Awwer

{b) hence, solve -r2 - 6x - 7 = 0, showing your working clearly.
Give your answers correct to two decimal places.

Answer x: .-...-...... or

(c) Sketch the graph of y = -x2 -6x-7,

,T

tll

tzl

t21

v

(d) With refercnce to graph drarm above, explain why there is no solution lor the

equstion -x'-6x-7 -3.

trl
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20 A box contains 4 red balis and 3 green balls. One ball is drawn at random. If a greon

ball is drawu, it will not be replaced, a second ball is then drawn If a red ball is
drawn, it u'ill be replaoed, a second ball is &en drawn from the box.
Complete the probability aee diagram to shorv the probabilities ofpossible outcomes.

Ansv,er
First draw Second draw

Red

Green

4
7

tll

l2l

4
7

Red

Green

( )

Red

Green

Find the probabiliry that

(i) the rwo balls are of di{ferent colours,

Answer .. - -... ',
(ii) at least 2 greeo balls are left in the box affer the second draw,

(

)(

)(

Answer

ITurn over

11lL.,
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2l A tain slows doun to a stop otr entering a station P as shorvn in the velocity-time

graph. After a brief stop of 60 s, it starts to move offriith an acceleratiou of 1 : r,/sL
3

for 30 s before it gets out of station P. It then continues its joumey with this velocity
until it reaches another station p.

Veloeity (n/s)

60 120

Time (s)

(a) Find the deceleration of the kain when it enters the station P.

Answer ............,.........-,.-...,n/s'? tU

(b) Calculate the total distance travelled by the train in its firct 3 minutes joumey.

40

30

20

lo

Answer m tl l
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(c) On rhe axes below, sketch an accelemtion-time $aph of the train for the whole 3

minutes of its motion.

Acceleration I m/sz)

,me G)

Ill

900 150 80

lTuro over



BP - 588

2686

))

A D

l2 cm

Y
B

(ii) the depth of the watcr.

20 cm
Fieue I

Figrre I shows a vertieal cross-section ofa rectangular tank that stands on a
horizoltal table represented by XL The tank is 12 cm high and has a square base of
side 20 cm and contains 3000 cm3 of watsr. Calculate

(a) (i) the volume of the ank,

Answer .cm3 trl

Ans*er ...........................cm l2l
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The ank is now tilted about a base edge through C so that some of the water spills
out until the position shown in Figure 2 below. Calculate

587
2l

D

Z
Figure 2

Calculate
(i) the volume of water renraining in the tank,

(ii) angle BCZ,

Artrwer

Answer ..,..............,,....,...cm' It ]

B

(b)

{2)

(iii) BZ, the vertical height ofB above the table where Z is the foot of0re
perpendicular ofB to YZ.

Answer ............................am tll

[Turn over

C
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P 150 m
0

90m

x

The diagrarn shows a rectangular field where Pp = 150 m and Qrt = 90 m.
Jasor starts from P and walks towards O at a constant speed of 1.5 m/s.
At the same time, John starts from p and walks towards X at a
constant speed of 0.5 m/s.

(a) Write dorvn in terms of t ( where r < 100s )

(i) the distance ofJason from B after , seconds,

Answer

(ii) the distance ofJohn from O after , seconds.

Answer ...............................m ti]

(b) Gven that after t seconds, the two men are ft m apart, show that

h'1 =2.5t2 *450r+22300.

Answer tzt

m tll

s
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(c) Find the distance behveen the ryo men one milute after the start.

Awqer

(d) Find &e value of I when ihe two men are 100 m apart

Ana'ter

(e) Harce, find the disrance tlrat Jason is from Q when the two men are 100 m apart.

Answer

nl t2l

S t2l

m l1l

[Trrrn over
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(a) The diagram sbows a plot of land IBCD with a pond P at a comer and trvo lamp.
posts i/ard llu. S is the fixed position ofa stick placed in &e pond.
A gardener wants to plant a tree I equidistant from the trvo lamp posts V and W
and also equidistant from the lines i/.! and I/S. By appropriate constructions,
mark the point I on the diagmm below. t2l

PONDP

BA
N

I

1) C

Lamp .
Post lz

Lamp
post llt

(b) Measure the bearing of I7 from S

End of Paper

Anscer 0 [r]
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Mathematical Formulae

Compound Interest

Mensuration

Trigonometry

Statistics

Total amount : P Il+ r
100

Curved surface area of a cone = Tcrl

Surface area of a sphere = 4r/
t-

Volume of a cone= ! m'h
t

Volume of a sphere : 4

a
1V-

Area of triangle I BC : L ab sin C

Arc lengtl : rfl where 0 is in radians

Sector area: !10,*h"r" 0 is in radians

abc
sinl sinB sin C

a2: b2 + c2 -2bc cos A

M"*: IF
>.f

Standard deviation = >fr' r':,*Y
>r -lu 

)

[Turn over
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I (a) The following table shows some information on the population of a
country in 2016 ar'd 2017 . The total population of the country consists of
residents and non-residents.

Year Total population Residents Non-residents
2016 55.9 million .r v
2017 56.1 million 54.45 million 1.65 million

[1 million people : 1x 105 people]

From 2016 to 2017, the number ofnon-residents decreased by 1.6%

O) P is proportional to Q' , where n is an integer

State the value of z when
(D P units is the force between two particles which is inversely

proportional to the square ofthe distance Q mm between them, tl
(ii) P m3 is the volume of a sphere with radius Q m, tl
(iii) P cm3 is the voiume of a cone with radius p cm and a fixed height. 11

(c) Express as a single fraction in its simplest form
2 3c-llb

2c-b 5b2 -20c2'

2. Jenny bought somejars ofcookies for $900. She paid $n for eachjar ofcookies.

(a) Write down an expression, in terms of n, for the number ofjars of cookies
she bought. lrI

O) Jenny found that 2 jars of cookies were spoilt and could not be sold. Jenny
sold each remaining jar ofcookies for $3 more than she paid for it.
Write down an expression, in terms of z, for the total sum of money she
received from the sale ofthe jars ofcookies. Ill

(c) Given that she made a profit of$92 from the sale ofthejars of cookies,

form an equation il n and show that it reduces to n2 + 49n-1350 = 0 . Izt

(d) Solve nz + 49n - 1350 = 0 , giving your solutions correct to 3 decimal
places. t21

(e) Hence, find the selling price of each jar ofcookies sold by Jenny, giving
your solution correct to the nearest cent. I2l

t3l

(i) Find the value ofy, expressing your answer as /r million, where ,t
is a constant correct to 3 decimal places. tll

(iD Hence, find the value of.r, giving your answer in standard form
correct to 2 decimal places. l2l

[Turn over
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3 The diagram shows a tent. The cross-section ofthe tent forms a pentagon
ABCDE with two vertical sides of height 2.5 m and two siant sides of equal
length 6 m. It is also given that the length of the tent CR is 12 m and the width
of the tent lE is 7.5 m.

12m

6m
C

B

2.5m

A 7.5 m

E

Find
(a)
(b)

l2l
141

the area of the cross section llCDE,
the angle of elevation of R froml.

Find the perimeter of the shaded area.

4. (a) Explain, with mathematical calculations, why it is not possible to fold a
sector ofarea I 15 cm2 into a cone ofbase radius 8 cm.

(b) [n the diagram below, WY is a semicircle with cenke O, radius 7 cm and
angle ZOX= 0.93 ndians. llZX is a sector of another circle with centre IIl
and radius 12.5 cm.

I4l o X v

l3l

l4l

.93 rad

[Turn over
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s. (a) In the diagram,,{, I and C lie on a circle with centre O.
The tangents al A or.d B meet at D.
It is given that an gle AOB: (Sy-O)", angle ACB:(2x+5y)

angle ADB : (t oy - ar)" .

(D

and

A

(t o_r'- l*)"

D

Stating your reasons clearly, show that

(sy-o)'+ (toy-sx)'= t ao"

(ii) Hence, by solving a pafu of simultaneous equations, frnd the value
ofr and ofy.

O) The diagram shows a circle PpRSI, with centre O. XIis a tangent to the
ctcle at Q. It is given that an gle QOR: 36" . TOR and POS are straight
lines.

X

P

(r) Find, giving reasons for your answer, angle RSQ.
(ii) Prove that aiangle PIS and triangle Rl?nare congruent.

O

t31

t3l

tU
t3t

Y
R

.s

[Turn over
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6. In the diagram, IYXYZ is a quadrilateral such that fr = a,ffi = b and
....... ,.....
XW:: n Zis a point on ['I such that 5W = 3W.

3

ZW

b

x

(a) What is the special name given to the qua&ilateral WXYZ

(b) Express, as simply as possible, in terms of a and b,(i) ffi,(ii) fr,
(iii) fr.

a

tu

u1

IU
121

(c)

(d)

(e)

Explain whyX, V ard Zlie on a straight line.

Prove that triangle XWY and tiangle ZYY arc simllar .

Find

(D
Area of tiangle XW

(iD

Area of lriangle ZYY '
Arca of ttangle ZWV

Area of lrtangle ZW '

l2l

l2l

tU

tlt

ITurn over
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7. (a) The cash price ofa waffle maker is $149.

Rose wants to start a waffle shop business and buys 5 waffle makers on
hire purchase. She pays a deposit of 15% of the cash price followed by 24
equal monthly instalments with interest charged at a flat rate of I.5% per
amum.

Calculate the amount of the monthly instalment, correct to the nearest

cant.

(b) Rose offers three types of waffle fillings at her shop: chocolate, cheese
and blueberry.

The price of each type of waffle is shown in the table below

Chocolate Cheese Blueberry
$ 1.80 $2.s0 $ 1.50

The table below shows the sale ofwaffles at Rose's shop for the months
of June and July.

Month/ Fillings Chocolate Cheese Blueberry
June 52 8 27
July 48 13 2l

(i) Represent the prices ofeach type of wafIle in a column matrix P.

(ii) Represent the sale ofwaffles at Rose's shop for the months of
June and July in a 2 x 3 matrix W.

(iii) Evaluate the matrix R : WP.

(iv) State what the elements ofR represent.

(v) By multiplying matrix W with a row matrix, find the matrix that
represents the total number of each type of waflles Rose sold in
June and July.

l2l

ul

IU

I2t

ut

t2l

ITurn over
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8. The masses of 80 eggs collected at Farrn A are recorded.
The cumulative fiequency curve below shows the distribution ofthet masses.

20

10

0
25 30 35 40 45 50 55 60 65 70

Mass (g)

100

90

bso
I
Szo
9-
o.z 60

Es0
Q

40

30

(a) Use the curve to estimate
(i) the median mass,
(ii) the 30d percentile,
(iii) the interquartile range

IU
tlt
t2l

(b) The distribution ofthe masses ofthe eggs can be represented by the
grouped frequency table below.

Mass
(,r e)

25<x<35 35<x345 45<-r(55 55<r(65

Frequency 6 m 30 32

(i) Show that the value ofz is 12.

(ii) A worker in Farm A select two eggs at random, one after another,
without replacement.
Find, as a fraction in its simplest form, the probability that both
eggs are more than 55g.

u1

l2l

[Turn over
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Mean : 539
Standard Deviation : 99

(i) A worker at Farm B says to a worker at Farm A:

Do you agree with the worker at Farm B? Explain with
mathematical calculations-

(ii) The worker at Farm B realises that the weighing machine is spoilt.
Hence the mass ofeach egg should be 19 more than the measured
mass.
State the correct mean and standard deviation of the masses of
eggs at Farm B.

9. Answer the whole ofthis question on a sheet of graph paper.

The variables ;r and y are connected by the equation

tzl

l2l

x
'4 8-6x+x2( )

Some corresponding values of .r and y, conect to 2 decimal places, are given in
the table below.

,I I 0 0.5 I 1.5 2 2.5 3

v -3.75 0 k 0.75 0.47 0 4.47 4.75 3.75

(a)

o)

(c)

(d)
(e)

IU

tzt

t31

l2l
l2l

121

ut

Calculate the value oft
Using a scale of2 cm to represent 1 unit, draw a horizontal x-axis for
-l<x<5.
Using a scale of2 cm to represent 1 unit, draw a vertical y-axis for
-A<1,<A
On your axes, plot the points given in the table and join them with a
smooth curye.

The equation x'-6x'+8x=-12 has only one solution.
Explain how this can be seen from your graph.
By drawing a tangent, find the gradient of the curve at the point (1, 0.75).
(i) Line Z has gradient - 0.5 and passes tkough the point (3, I ).

Draw line Z on the same iu(es for -l <:r < 5 .

(ii) Write down the x-coordinate of the point where the two graphs
intersect.

(iii) This value ofx is a solution ofa cubic equation. Write down the

cubic equation in the form x3+Px2+Qx+R=0,whercP,Qand
R are integers.

[Turn over

8 (c) The masses ofeggs at Farm B are also measured and recorded.
lnformation relating to the masses ofeggs at Farm B are given below.

"The masses of the eggs at my farm are more consistent than the
masses of the eggs at your farm."

5
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10. A soda can may be modelled as a cylinder with a closed top and a hollow
hemisphere hollowed in at the base oftle can as shown in the diagram below.

Information about the model ofthe soda can is given below.

Height (.Il) : 12.4 cm

lnner Diameter (D1) of base = 6.7 cm

Outer diameter (D2) of base : 7.9 cm

Mass of empty can = 159
Dt

(a) Using the model ofthe soda can in the diagram above, calculate
(D the total surface area, in square centimetres, ofthe soda can.
(ii) the volume, in cubic centimetres, of the soda can.

Dz

I
H

I

lsl
t3l

[Turn over
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10 (b) Harry uses a shopping basket to transport the soda cans filled with
carbonated drink.

The soda cans will be placed with the base ofthe can lying on the base of
the basket then stacked up vertically within the basket.

For safety reasons, all the soda cans must be contained inside the
shopping basket. The maximum load that the shopping basket can carry is
55 pounds.

The shopping basket can be modelled by a frustrum ofa inverted pyramid
as shown in the diagram below.

48
30

27

The frustrum above is obtained by removing the top portion ofan inveded
right rectangular pyramid. The flat rectangular base of the frustum has
length 40 cm and width 25 cm. The remaining vertical height is 27 cm.
The flat rectangular top ofthe frustum is 48 cm by 30 cm.

Other Useful Information

o Densi8 of carbonated drink = 1.3 glcm3
o I pound is equivalent to 0.45 kg
o Mass : Volume x Density
. Safety information: Soda can is filled with

carbonated drink up to a maximum of 90% of its
total volume.

Assuming that each soda can is filled with carbonated &ink to the
maximum safe volume, find the maximum number of soda cans Harry can
transport with the shopping basket at any one time.
Justifu your answer with mathematical calculations. lEl

END OF PAPER 2
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ANSWERKEY

Qn Answer/Solution
I (3;r-y)[s(3x-y)- 1]:l3ls-r[s{-&-U
2 I l50% represents 3450.

l00o% reoresents 
loo t:+so = 3000- 115

3 4/
t+ /26341.21 : P

100

6341.21=P (1.02)"
P: $5000

4 a) 315:32x5x7
b) 3:,.5 "7:fi.

5
(z' )

It (r') a5

I

2i =2-rz - 2s

L+n=s
n

l-
n

I

7

AB=

OB=

OB-OA

o)*78
=(l).(;)=(:)

lorl=Js'.0 =ro

7 a) I cm represent 0.5 km
0.5 km is represented by lcm

.'. 24kmis represented by 4 :48 .-
b) 1 cm 2 represents ( 0.5 km)'z

1cm2 represents 0.25 km2

.'. 20 cr# represents 0.25 "20: 5 km2

6.

I
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ANSWERKEY
8

(231r,4.48)

1

a 5

,t

Let perpendicular line from P to QS be x

sin60"= 
r >;r= 7sin60" =6.0622
7

PR=6.0622x2 =12.1244

.'. y - cord.of R = 4.48 -12.1244

.'. R(2.48,-7 .64)

1=cos60"= y=3.5
7

x-cord.of S =5.98
y - cord. of S -- 4.48 - 6.0622 -- -1.58
.. s(s.98,-1.58)

9 The vertical axis did not start from 0.

This would exaggerate the difference in the enrolment of the schools.

(3ry+ x)2 =3Yz * x2

9(y' +6ly+x2 =3yz+x2
9fi +6x2y =3r,
9ly Qy + 2) = 3yz

2
.f - 3y1y -r)

ll. a)

r.,=+ I '-' -\3Y +z
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ANSWER KEY

/ r\

4.7-[ '*'ll?)

[t]).r-o\.2/

\2.1
r+3<6
J\:J

7- -x+3 l3<_
22

14 - (;r + 3) < l3

-(x+3)<-l
.r+3>l
x>-2

12. a) Gradient of L, =
Equation of L1 isy.

t=-lx+t
b) Sub. x:2, y:aintoy:-lx+a

c)

o=-)e)*+- r=z

QA21
AP 63

13. a) LACD=tDBA
(L in the same segment)

b) aAD=l8o

t4. a) Median Height for school X : 153cm
b) Interquartile range for school Y : 1 57.5 - 1 50

=7.5cm
c) No 1 disagreement median of school Y : 155cm is larger than the

median of school X (l53cm)

-z <E_3.

b) -1.0. 1.2.3

I
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ANSWERKEY

15. a) 6+5 +x+4+x=27
2x=27 -15:12
x=6
v=4

b)

,)

16. a)
LBCA=to"(AB = BC)

Exteior Z =1O" +10" = 20"
b) Number ofsides :3601 20: 18

17. a)

b) ^ nln-l\ n'-n Ir=-or-or_222 (rt -r)

c) n=r+r9i.!l -?+t-
d) R+P-E= |

Nunlcr of
lirBr, ,

ll{arimun
mlabtt of liaa
scwrt& E

MrxiMl
rrnnba o{
idcri.aiim!, P

Maxfu$tr ru6er
ofrcgiot,' i

i I 0
F-l al)

?,

4- 1.3

l };' :*Il
2

?-l+5

{ 4':='t6 _ .{t}
2

11 * 1tt0

52=25 r0- {!
2

16=1+15

6r =16 15= gn
2

t-_;

I

I

,___'-JL

t

I
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ar.^SWER KEY
18. .hqga) -:-=-- h=-x35=21' ls 15 15

b)

Al =(+)'
A

9 /3\'] s

7-li) - rs
A --25

c)

M, (q)'
M ,=1, )
M. /l\' 27

E-li) - ns

M. =2,25-5.4' 125

19. a)

= 
I x90x20+ 1x30x40
22

= 900 + 600

= 1500m

b)

-(x+3)'?+2=0
(x+3)'1--2

(r+3; =1f
x = -1.59 or - 4.41

c)

v

,2)

x

7

d) Inserting the graph y: 3 will not intercept as max y: 2 the graph y
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ANSWERKEY
:-x'-6x-7 . Therefore, there is no solution.

20. Firsl dra,y Second daaw

4
7 Red

8ed

!.
7

( ri7 )
G.een

(2n ) Red
( 3n ) &een

(x3 ) Green

47 32 26a) P(R.c)+P(c.R) = -xa+-x- =-7773 49

b)
316l-P(G.G)=l-- r'=-73 7

or

P(R.R)+ P(R.c ) + PtG. il = 1x1.1,. ].1,1 = 97777737

21. a)
. 20 2 .,

l)ecelerotton = - = _ m I s'909
b) Total Distance Travelled

= lx 90x 20+ 
1 

x 30x 4022
= 900+600

= 15002
c)

Ac$leration ( l't/stj

*J

n

L

,,
1

a)

20 * 20 x 12:4800 cm3
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ll. 20 ,20 x d:3000

d
3000

20 xzo
= 7.5 cm

I

b)

!x.2x20x20 = 24OOcm1
2

1a11 1gg7=9 =39.963g
20

=31"

sin3o.9638 = 
BZ 

=1o.3cm
20

ll

iii

a)

150 - l.5t m
0.51 m

b)
1,'z = (150-1.5/)'? + (0.5r'?

= 22500 - 450t + 2.25t'? + 0.25t2

=225OO-450t +2.5t'?

=2.5t2 -450t + 22500(shown)

c)
h'? -- 2.5(60)2 - 450(60) + 22500

h'z --4500
h =67.|m

I

ll

d)
l}O'z =2.5t2 -450t +22500

2.5t'z - 450t +12500 -- 0

450 + 450'1 -4Q.5)+12500
2(2.s)

= 145.68,34.3224 (14s.68 (rei))

Answer =34.3s

e) 150-l.s(34.3224) = 9s.5m

24. a)

,r.l
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,
N

Lanp
Posl V

--'-f

POliD.t,

T

Lanp
Post W

D f

b)
Bearing of lT from s = 360" -145" = 218o (Accept2ll" +l')
Answer 217" *1o
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trf ot h e mat ic a I F o r mu ln e

Compound Interest

l"lensuration

Tigonometry

Stati stics

Total amount : P IT+,
100

Curved surface area of a cone : za-l

Surface area of a sphere = 4n2

l-
Volume of a cone = 1m'h

3

Area of tria:rrgle ,4-B C : labsinC

Arc length = r0. rvhere O is hr radians

Sector area : lrt0- *1r"." 6 is in radians
2

abc
sinl sinB sin C

i=b2+c2-2bccos.4

It{ean = Lf*
tf

Standard deviation : >.ft' _
Lf

(ln)'
lsr I

[Turn over

4r
Volume ol a sphere: - 7a''

J
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1.
tel

(a) The following table shows some hformation qn the population of a
country in 2016 and 2017. The total pcpulation of the cor:nty consists of
resitlents and non-residents.

Year Total population Residents Non-residents
2016 55.9 million ,r v
2At7 56.1 million 54.45 rnillion I .65 mil[on

[1 millionpeople: 1x106 people]

Frun 2016 to 2017, the mnnber ofnon-residents decreased by i .6%
(i) Find the value ofy, expressirg your answer as t milliorq where &

is a corstart correct to 3 decimal places. Ilt
(u) Hence, find the value ofr, givrng yoru arswer in standald form

ccrrect to 2 decimal places. l2t

(b) P is proporlional to Q", nhere r is an irrleger

State the value ofz when
(t .l'units is the force betweerr l.wo particles lvhiclr is inversely

prop-ortional to the square of the distanr-e Q mnr between th.m,
(ii) P nr'-is the volurne of a sphere rvith radius O m.
(iif) P cnrr is the volume ot'a cone rti*r radir.x p cm and a fixed heigh

(c) Erpress as a single fraction in its simplest form
2 3c -llb

2c-b 5b' - zoc'

t1t
I1I
tll

t3l

Solutlon:
(aXi)

I 65mi11ion . ^^Y=-<lUU- 100- l6
l-1677rm1hon(3dp)

(a)(ii)
.r = 55.9million- 1.677million

x=54.223fiA73milion

x = 54.22317}?3xlOc

t = 5A22317073x101

t=5.42x.101Q@)

(bx0
P is proportional to p' ,

P units is the force between two parhcles whicl
is inversely proportional to the square ofthe
distance p nnn between them

n: _2

fTurn over
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(bXiD

P is proportionai to Q' ,

P m3 is the volurne of a qphere with radius p m

n=3

(bxflD

P is proportional to p' ,

P cm3 is the volume of a cone with radius Q cm
and a flxed height.

n=2

(c)

2 k-l\b
2c-b 5b

2
' - 2oc'

3c -116
2c- b

2

ry-q
3c-llb

b -2c i0+r,)F-n)
_ -z(sXa+ z")-(:,- r ra)
- 5(b+z;l(b 2c)

-l}b - 2Oc -1c + llb- 5F;49-e
b-23c

fi;4;r4
OR

[Turn over
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k-ttb
2c-b 5b2 - 2oc2

2 3c-l7b
slb' - ac' )

tc-o

7 3c-llb
= r"-b-fi-+r"W-q

z(s)(d + z,){t - z.) - (r - r ra)( z" - a)-@
-b1 +25bc - 46c2=7i.-r4T-r"qTq
(2"- d)(o-zt,)

5(b+ 2c)(b- 2c)(2c - b

b-23c
)

s(t+2")(t- z")

OR
7 k-ttb

2c-b Sb'?-zoc'1

z(st' -zo"')-(2"- a)(:,- r ra)

A;4?'-.,4
-b2 +25bc- 46c2

- 
(2" - o)(st' - zo"'1

(2" - t)(u- zt,\
- (2,- a)(s)(a+ z,)(a- z,)

b-2k' 
s(u+2,)(d-2")

[Turn over
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2.
I3l

Jenny borEtLt some jars of cookies for $900. She paid $r for eachjar of cookies

(a) Write down an e4ressron, in terms of a, for the number ofjars of cookies
she bought. 11t

(b) Jermy found that 2 jars of cookies were spoilt and could not be sold Jenny

sold each remaining jar of cookies for $3 more than she pard for it.
Write down al expression, in terms of q for the total sum of money she

received from the sale ofthejars of cookies. I1l
(c) Given that she made a prof,t of $92 from the sale of the jars of cookies,

form an eguation in z a:rd show that it reduces to n2 + 49n- 1350 = 0 . t2l
(o Solve nr + 49a- 1350 = 0 , Civing yoru solutiors correct to 3 decimal

places. lzt
G) Hence, find the selling pnce of each jar ofcookies sold by Jenny, giving

yor:r solution correct to the nearest cent. lzt

Remark: Deduct U for missirg/ inconect units in any part for this question where
applicable

Solution:

Iqoo)
(r) 

[;] 
Jars ol cc'oloes

(b)

'(

onn ,l(,*4
n

OR

'(
9gg*!9 -2n-6

n

Remark: Remember to write the conect
units

(c)

900
(n+t)-ooo=ez

fi

goo*W -zn-6-soa =92
,?

2rc! 
-2r-6=92

n

27ao 
-zn-gl=on

2700-Zn')-98n=0
n2 +49n-1350=0 (Shown)

[Turn over
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(o
n2 + 49n 1350 = 0

-49 t. .19)'- a(r)(-rso)
t7

a I

n=19.662 (3dp) orz--68.662 (3dp)

Remark: Must show working

(e)
(Reject n = -68.662 as n>0)

Selling price

= 19.662 +3

=$22.66 (nearest cent)

[Turn over
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3.
u

The diagram shows a tent. The cross-section of the tent forms a pentagon
ABCDE withtwo vertical sides ofheight 2.5 m and two slant sides of equal
length 6 m. It is also given that the length of the tent CR is 12 m and the width
of the tentlE is 7.5 m.

12m

C
6m

B
2.5 m

A 7.5m

E

Find

.llllr

-.-i

(a) the area of the cross section,4BCDE. t2l
(b) the angle of elevation ofR from :1. I4l

Solution:
(a) rl ro
height of tiary1e BCD = 62

7.5

2

Area ofthe cross section ^,1-BCI)E

=[;,,.',rHJ*{,,,.,, )

= 17.5640568? + 18.?5

= 36.31405687

= 36.3mr(3s0
Reuark: Remember to write the conect

urlits

OR

7 .5'1 = 62 + 62 - Z(Sl(elcos zlco
6'+6- / )'

cos /BCD - --.--..--'=',--r-
zlo)(o )

LBCD = cos
_r tr'+o - /.)'

216\ Ic)

/BCD = 7'7 .3643749

OR

[Turn over
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IelM is midpoint of BD.
h.s*z\

srn.lBCAi = t I

6

ll.s*z\/ BCII = stn-t \---------J
6

.h.s*z\zBcD=zwra\ t
6

ltsCD =77.36437491"

Area of the cross section I-BCDE

t
=t
=3

=3

1x 6 x 6x sin77. 3643'7491"
2

+ ( '7.5x2.5
I

7.56405687 +18.75

6.31405687

6.3m'2(3sq

Remark: Remember to write the conect
units

Remark:
-Remember to write statements to define
clearly what you are finding
-Remember to write the correct rarits

o)
Let N be the poirt verticall;, below R on the

ground

o, = /,t1*, ,lto --
=7.183748499n

=12.57229096m

tNrZR4N-N
AN
7 .1837 48,199

tan,IRAN
12.57229096

.IRAN = tut-17.183748499
12.57229096

znAN =2e.7"(tdp)
Aagle of elevation : 29.7"(ldp)

[Turn over

I Jrtl
{t2'- [t,l
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{.
IZ

(a) Explairu with mathematical calcr.{atioris, why it is not possible to fold a
sector of area I 15 cmz urto a cone of base radius 8 cm. t3t

(b) In tlre diagram bei ow, WZY is a semictcle with cenfue O, radius 7 cm and
Nqle ZOX :0.93 radtars. W?X is a sector of another circie with centre P
and radius 12.5 cm

o Y

Find the perimeter of the shaded area.

93 rad

t1t

Solutlon:
(a)

n(axstant treigt't) = t t s

l15
slant helpht = 

-" ttt

height =
115

)'
g2

8n:

(!]I)'-r'=-4306<o
\8r,1
A*s height2 is negative, height is undefined.

Hence it is not possible to fold a sector of area

115 cmz into a cone of base.radlus 8 cm.

OR
Curved surface area ofcone : I 15

Base area of cone = r(s)' = 2g1.66(2dp)>115

As base area of cone is greater than the curved
surface area of cone, it is not possible to fold a
sector ofarea 1 15 cmz into a cone ofbase radius
8 cm.

[Turn over
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(b)

,T -2(i)-tz 5=t.s

ArcXZ: 12 -[o.s:).)t 

-l
\.2'

IWZY = 9l"(,arqle in a semicircle is a right argle

[o s:) vz
sml 

- 
l=-

[2] t4

rz = rEs,[!ll)(2/
Perimeter

=,,*{T,).1,5(T)+15
= l3.6cm(3s0

[Turn over
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S.
lr0l

(a) In the diagram, l, B and C lie on a ctcle with centre O.
The tangents at ,4 and B meet at D.
It is given that angle AOB = (Ay-O)', arqle ACB =(2x+ Sy)" ard

arq;leADB = (toy-8")'.

A

tor'-tr)'

O Stating your reasons clearly, show that

(ay- o)'+ (toy- 8r)'= 1s6p

(ii) Hence, by solving a pair of simultaneous equatiors, hnd the value
ofr and ofy.

I31

tJl

(b) The diagram shows a cicle PQR.SI, with centre O.7l' is a tangent to the
ctrcle aL Q.It is given t}at atgle QOR: 36" . TOR andPOS are sfaight
lines.

X

P O

v
R

T

,s

Find givinpl reasons for 1'our arswer, argle R,SQ 111

(iD Prove that triangle P?nS and triangle ESI are congruent 13I

[Turn over

BP-624

(i)
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Solution:
(aXD
IOAD = ZOBD = 9A' (Z betw.een tangent and
radius of a circle is a right tingle)

eo"+ eo"+ (8y- o)"+ (toy -ar)" = :oo

zum of quadrilateral)

(ay - o)" + (r oy - 8.r)" = t s6" 155o*,r,

"(z
Remarlc Remember to write tlte correct

reasons in fi:ll, no short form

(aXii)

(a1- o)* (t oy - s.r)= tao

-8r+ 18/ = 186

-4x+ 9Y = 93 ----(1)

360-(s/-6)=2(2,+sy)
360- 8y+ 6 = 4x +l0y
4x + l8y = 366

2x +9 Y = 183 -----(2)

Equations (l)+ 2(2):

-4x +9y +212x +l y)= ll+Z
21y=459

Y=1,1

( 183

Sub 1- 1 7 ;r,o ,, ,
-ax+o(tt)=oz
-4r = -60
-r = 15
.'.a=15,y=17

(b) Remark Remeiiber to write the correct units

(bXr)
36.

ZRSQ= 
Z =18"

(l atthe centre is twice the Z at the
ctcurnfererrce)

Remark: Remember to write the correct
reasons ir frr1], no short form

[Turn over

L ll
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(bxii)

IPTS= ZRST -90"
(Z in a semicircle is a right angle)

IS = Sl (common ieneth)

PS = RI (diameter of circle)

Triangle PIS and Triangle RSI are co!'lEtruent
(RHs)

Remark
-Remember to write the conect reasons
il full, no short form

-Remember to write the vertices in tleir
corresponding order for all statements
and conclusion

-Remember to state t1rc congruency test
used

OR
IPTS= /RST =90"

(Z in a semicircle is a right angle)

ZTPS = LSRT
(ls in the same segment are equal)

LOIS = /OST
(base angles ofisosceles tnangle)
so IPST = ZRTS

7S = ,SI (corrnnon length)
OR
PS = RI (diameter of oircle)

Triangle PIS and Triargle RS/ are conptruent
(AAS/ ASA)

OR
lOlS = ZOST
(base angles ofisosceles tnangle)
so /PST = /RTS

IS = SI (commcn lenglh)
PS = RZ (diameter of circle)

Remark:
-Remember to write the corect reasons

in ful1, no shod form
-Renrember to write the vertices in their

ccrrespondirg order for ail statemeflb
and conclusion

-Remember to state the congruency test
used

-For SAS congruency tes! the angle
must be the included angle between
the 2 sides

[Turn over

Remar)
Remember to write the correct reasons
in fi:ll, nc-' short form

-Remember to nrite the vertices rn their
correslrcnding order for all statements
and conclusion

-Remember to state lhe congruency test
used

-2 angles and I side sufficient for AAS
or ASA congruency test

Triangle PZ.S and Triangle RSZ are congnrent
(SAS)
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ln the diagrarq WXYZ is a quadrilateral such that XY : a, XW : b utd

- 
l-XIl/:= YZ. Zis a point on l/I such that 5W = 3WY.
J

n Z

b

X
a

(a) Ilt
(b)

tll
SS as slm

ven to the t"a'di,laterl, WX\'?
sible in terms of a and b

\\rhat is the al name

AS

(t)

XZ
(iir) W. I2I

(c) Explain why X, V arld Z lre on a straight line l2l
(o Prove that tnangle XWI'ar.drrtangle Z1'I/ are similar t2l
(e) Find

(i) Area of biangle,tTT
Arca oftrangle ZYV '

(ii) Area of ttarqle ZllT

Remark Remember to wnte co[ect vector notation for vectors
Solution:
(a) Trapezium

(bXr)

Wf=WX +XY
Wf= b+a
OR
W=XY -XW
W=a-b

+

J

i.YZ

YZ

b:a+

(bXiD

II

I

[Turn over

6.
u1l

Irt

t1l

Area of frargle ZW' ' tll

tt
f-f-lGi)

ts
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(bxiiD

sfr:2ffi
1-W::WY
5

WV= =W5

fr:fr +7t
7-

XV:XW + =WY5
7

XV:b+l (a-b)
)

W 2

5

3+-
5
boRf

5

OR?
5

(2a +3b)

(u * lbl
2

)

OR
\T:XY - YV

I'T,':XY
1. 

-+;(-nr )

1W:a.r:- (b-^l
)

W ,11
ia+:b OR : (
-1 ))

1OR:
5

2a +3b)

(a + :bt

(c)

XZ=
3

a+ -z n- 
f, 

oa*ttt

11;
23:-a+ -55 rr = ] tza+rt)

w 1

5
)

XI/: =XZ5

fruafr,arcpwatlel.
Xis a common point.
Hence .Y, V and Z lie on a shaight line.

Remarks:
-Can also use vector3 XV and VZ or

vectors VZ and XZ.
-Dvision of vectors is rurdefined

[Turn over
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: ZZVY (vertically oppositels)
lxrirV = ZZW
(altemate Zs, XW parallel to YZ)
ZWXV= lYZr
(altemate .Z s, XW para[el to YZ)
Tlitln$e XWT atrd Triangle ZW arc simiTat

(AA similarity test)

OR
xff _xv _w _2
ZYZ/.W3

Tieur$e XWV mdTriangle ZItr are similas
(SSS similari8 test)

BeEarki
-Remember to write the correct reasona

in firli, rn short form
-Remember to write the vertices in their

correspondirg order for all $atements
and corplusion

OR
}.VW2
ZVYV3
ZXW = ZZVY (verncally opposite Z s)

Tizmgle XWV urd Triangle ZIV arc simtlar (SAS similarity test)
OR
XWWV2
ZYYV3

ZWV -- ZZW (altemate Zs, XW parallel to YZ)
OR
XWXV2
ZYZV3

ZWXV = IYZV (altemate Z s, XW parallel to YZ)
Tiuryle XWT and Triangle ZYV arc simrlu (.SAS similarity test)
(e)(i)

Area of hrargle -t'Il7 2
;

4

9Area of hiarryle ZW
Remarks: Dvision of vectors is
undefined

(eXii)

Area of frar€'le ZWV _
Atea of frarryle ZlT

'!xwxh
)

LxYvxh
2

2

3
Remarks: Dr.rsion of vectors is

undefined

I'f urn over

(d)
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1
tel

(a) The cash price of a waffle maker is $ 149- Rose warts to start a waftle
shop business and buys 5 wafle makers on hire purchase. She pays a

deposit of 15% of the cash price followed by 24 equal monthly
irctalments rvith hterest charged at a flat rate of I .5% per amurn.
Calculate the amount of the monthly instalment, correct to the nearest
cent. t2l

(b)
Rose olIers three types of !!ame fillings at her shop: chocolats" chegse
and blueberr1r.

The price ofeach type of rv:rflle is strorvn in the table below-

Chocolate Cheese R lrrebern,
sl ta() s2.50 $1.50

The lable b€low shows the sale of waflles at Rose's shop for the months
of June and July.

\lor)1h/ Irillirrgs Cl-tocolale Cheese I ]luc bct'r1'
Jure I
Jr,rly 4li l3 2t

(i)

(ii)

Reprcsent tlre pricrls of enclr 1),pe of w:dTlc in a column nratrix P.

Re?resent the sale of rvafl'les at Rose's slxrp for the months of
-lune and July in a 2 x 3 malrix \V.

(iii)

(ir)

(r.)

Ilvaluale the n.. at i\ It : \vP

Stale $'ha1 the elements of R represent.

By multiplying malrix 1V u,i1h a row matrix, find the malrix thrt
represents the total ntrmber ofeach type ofrvaffles Rose sold in
June and Jrrl;-.

l1l

l1l
t2t
I1l

121

Solutlon:
(a)
Balance

100-15
100

(r +l x,s)= sorr.zs

Interest

= 633.25x1'5 x24
100 t2

= $ 18 9975

Amount of monthly irstalment
633.25+18.9975

24
:s2'7.t7697e17 (8@)
: $27.18 (2dp)

[Turn over

Remark: Remember to unite the correct
units
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OXD

1 8)
5l
sl

P= 2.

I

1.80

2.50

1.50

OR

(bxii)

w= 528
48 13

2'7

21

(bxiii)
R-\YP

528
48 13 2l rI

1.8

2.5

t5

(
I

154.I

150.4

Remark: Profit means
selling price - cos price, different from
amormt of monev collected

(bXrD
The elements of matrix R represent the amount
coliected from the sales of waffles for the
months of Jrme and Juiy respectively.

OR

The elements of matrix R represent the amount
collected from the sales of waffles fnr each
montl.

(bX1)

I 1) 52

48

8 2'7

13 2l

100 21 48

[Turn over

OR
154.1 represents the rrmormt collected
from the s'ales of waffles for the month of June.
I 50.4 represents the amourt collected from the
sales of wafnes lor the month of Julv.
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8.
IlU

The masses of80 eggs collected at Farm A are recorded.
The curm.rlative frequency curve below shows the distribution of tleir masses

i00

90

bao
'3),
ti 70
.!,
o
..a60
(l

E50
U

4l

30

20

t0

0
25 30 35 40 45 50 55 60 65 70

Mass (g)

(a) Use the curve to estimate
(D ttre rnedian masq

{ii) the 30h percertile,
( li) the intaqiurtile range

-I-lLtlt
l2l

(b) The dishibrdion of the masses of the eggs caa be represa&d fu tte
grouped frequerEy table below.

Mass
(x s)

25<:S35 15<;rS45 45<:S55 55<rS65

Frequency o ,n 30 32

I

1

'1
i

i- i

(r) Show that the value of rn is 1 2 Ilt
(ir) A worker in Farm A select fivo eggs at random, one after another,

withold replacement.
Find as a &action in its lowest form, the probability that both eggs
are more than 55g. I2l

[Turn over

',1
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H
I
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8 c)( masses of eggs at Farm B are also measured and recordedThe

Mean: 53g
Standard Deviation : 99

(D A worker at Farm B says to a worker at Farm A:

"The rrnsses of the eggs at my farm are more cqrnistent than the
masses of the eggs at your farm."

Do you agree with the worker at Farm B? Explain with
mathematical calculatiors. l2l

(iD The worker at Farm B realises fiat the weighing machine is sporlt
Hence the mass of each egg should be I g more than tlre measrned
mass.
State the correct mean and standard devialion of the masses of
egES at FaIm B. l2l

Solution:
(a)(t)

5o 
,80 = 4oeess

100

Median = 53g

Remark: Deduct U for missingi inconect umts in any part fr:r ti.,s .r..estion where
a licable

Remark: Remember to qirite tlrc co[ect
units

(aXiD

!l*s9 = 24.nn.,
r00
30d percentile : 48g

Remark Remember to write the correct
units

Remark:
- Remember to show working
-Remember to write the correct umts

(a)(ilt)
25 

"80 
= 2oeses

100

Lower quartile = z169

75 
x 80 = 6oesss

100

Upper quartile = 58g
Interquartile range : 58 - 46 : 12g

oxi)
Frequency for mass, r < 45 = 18

Freqr:ency for mass, , < 35 = 6
n=18-6=17 (Shown)

6+m+30+32=80
n = 80-6 - 30 -32 = 12 (Shown)

OR

[T urn over

Information relating to the masses of eggs at larm B are given below.
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OXID
P@lh eggs more tlan 55g)

32 31

80 79

62

395

Mean of masses of eggs at Fann A : 51g
Standard deviaticrn ofmasses ofeggs at Farm A
- 9.16515139:9. l79 (3sfl

The $andard deviation of the masses of eggs at Farnr B, 9g.,'is
smaller than that of Farm A. l-lence the masses of eggs at Farm B

is more corsistent ttnn tlut of Fann A. So I agree wilh the wo.rker

at Farm B.

Mid value
(J,,

JU 40 50 60

Mass
(t s,)

25<x 535 35<rS45 45 <:r S55 55 <.r ( 65

Frequency 5 1Z 30 1.!.

(cXll)
Correct Mean = 54g
Conecl Standard Deviation: 99

[Turn over

I

I

I
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9.
t13l

Answ'er the whole of flris question on a sheet of graph paper.

The variabies * andy are connected by the equation

y={(r_or*r,).' .t\ l
Some correspondirq values of:r a-nd y, correct to 2 decimal places, are givenh
the table below.

I I 0 05 I l. _s 2 2.5 J )
-1.15 0 k 0.75 0.47 0 -0.41 0.'75 3.75

(a)
.(b)

Calculate the value of /<.

Using a scale of2 cm to represent I unit, draw a horizontal x-axis for
-1Sr<5.
Using a scale of2 crn to represent I unit. drarv a vertical.}.axis for
4<y<1.
On your aries, plol &e poinls given in the table and join them rvith a
srnoodt cun'e,

The equalion I -6xt +8r = -12 has only one solution.
Explain how this !'an ba seEn from your graph.
By drawing a tnngen! frnd the gradient of the cun'e at the point (1" 0.75).
(i) Line l, has gradient * 0.5 and passes through the point (3, l).

Draw line I orl the same axes for -l < x < 5 .

(ir) Write down the x-coordimte of the poinl where the trvo graphs
ifltersect.

(iii) This value of x is a solution of a cubic equation. Write do*n {re
cubic equation in the form I +Px} +Qx+R=0,whereP,9and
R are integers.

(c)

(d)
{e)

IU

l3l

I2l

I2l

l2l

IU

121

Solution: IGraph attached]

(a) ,t: 0 ti6 (2dp-)
Remark: Remember to write h-, noty=

@

I

[Turn over

I
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(c)

I -6*2 +8r= -t2
*(:':-or+t)--t2

l('' -e'+s)= -:

)= -:f,(a-o'+''
Y=1
@raw line I = -3. See graPh in O))

The line y = -l quts the curve

,= l(3- 6r-r') at only one point."4\)'
Hence x3 - 6:12 + 8x = -12 has only one

solution

i

(d)
Gradiant: -{.25

(eXi)

v
1

=--I+c
2

r=_1
2

-5

2

[3t-r

15r'=---r+-'22

See graph in (b)

Remark: tir. ,= fr., i mustbe drawn'22
for -l (.r < 5 as defined in question- Passes

tinough (-1, 3), (3, l) and (5, 0)

(e)(ii ).r : 4.18 (Accept 4.13x<4.3 |

(eXfiit

](a-0,*,')
1-5
22

= -2x +10T 8-6r+x2
)

8x - 6:2 +tt = -Zt+ 10

r'- 6x' + 1o.r- 1o: o

[Tuin over
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SSt zot I sec rt ?r,rl;- rfi?1
Class Dels

i

1-

y='0.5x + 2.5
ii

al-,
y- xl4l8-6r.+x2l

i
i

I
,l I

I

I

I

I

I

I

i

il
--'--_'t

". .':

I

i

I

)

I
t

t I-t.

!

-lj

l
j

0 I,.1

,: i

l I

I I I I

I
i

l I

i

l

, r.,3

l

{



BP - 638

628

lxzx

{c} x3-6x2+ 8:r -12

-17

$J {8-6x+r21= -3

Draw line y:-t

y= -3 intenecB graph y xl4 (8- 6x +x2) only at t point

Hene x3-Gx2+ 8q.-:12 only has one solution

{d} Gradient at {1, 0.75} = O -tl 4 - A

= -0,25

LeJtl)v=-0,5x+b

l,= - 0.5 {3} + b

b= 2.5

Y;'0.5x+ 2.5

{ii};:4.2 {&cePt 4.15 x s 4.3}

{iii} x/a {8- 6x *r2} = -0.5 x + 2.5

8x -6rf + x3 = -3r + 10

+8-5x )

x -1 0 5

Y 3 2.5 0

x3*ox7* 1ox -xo=o
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10.
t)q

A soda cal may be moddied as a cylinder with a closed top and a hollow
hemisphere hollowed in at the base of the can as shown in the diagram belora

Inform*ion about the model of the soda can is given below.

Hagl:d(H;:12.4 crn

irurer Dirneter (D1) of base : 6.7 crn

Outer diameter (D2) of base : ?.9 cm

Mass of empty can = l5g

H

(a) Using the model of the soda can in the diagram above, calcr.rlate
(D the totnl surface ae4 in square centimetres, ofthe soda can.
(ii) the voh.nng in cubic centimetres, of the soda can. 3

,.::

(b)
Harry uses a shopping basket to taasport the soda cars filled srith
carbonated drink"

The soda cans will be placed with the base of the can lying on the base of
the basket then stacked up verticaily within the basket.

For safety reasors, all the soda cans mlst be contained inside the
shopping basket- The maximurn load that the shopping tnsket can carry is
55 pounds.

The shopping basket can be modelled by a &ustnm ofa inverted pyramid
as shown in the diagram below.

[Turn over

I
I
I
I
I

I
I
I
I
I
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The shoppug basket can be modelled by a fruskum ofa inverted pyramid
as shown rn tlre diagram below.

48
30

27

5

Tle &ustrum above is obtained by removing the top portion of an inverted
right rectangular pyramid The flat rectangular base ofthe frusturn has
ler€th 40 cm and u/idth 25 cm. Ttre rernaining vertical heiglrt is 27 cm.
The flat rectangular top of the fru$um is 48 cm by 30 cm.

Otlrcr t.l seful Information

- 
Assumir4l that each soda can is filled with carbonated drjnk to tlte
maximum safe volune, find *re maximum mrmber of soda cans Harry can
transput with the shopping basket at arry one tirne-
Justi$ your answer with mathematical calcr:latiom.

t8t

Solution:
(aXD
Total surface area ofsoda can

(t s\t-t
[2.]

( t.s'\,(;]t7i 17.4 )

( tts\*l"l; 
i "[Tj'j" *pT;

= 441.0443387

= 44lcm'? (3s0

Remark: Remember to write the conect
rinits

(aXii)
Volume of soda can

7.9

)'tr^l-'r"1Y1'2

= 529.06'7503

= 529cm3 (3s0

Remark: Remember to write the correct
units

[Turn over

o Density of caftonated drink : I .3 g/cm3
r I pound is equivalerfi to 0.45 kg
o Mass = Volurne x Dersity
. SaGB informatiqr: Soda can is filled with

carbonated dririk rp to a maximurn of 90% of its
total volume.
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(b)
Volume of cmbonated drhk in each soda can

= 90 
x529.067503

100

= 476.160'7527cm1

Mass of each soda can and carbonated drink

-- (41 6. 16 oi s27 x 1 3)+ | s

= 634.0089785c

Maximum mnnber of cans based on mass

55x 0.45x 1000

634.0089785

= 39.03730205

= 39cans (nearest whole rnrmber rounded down)

Number of layers of cars based on height

2',7

12.4

= 2.177419355

= 2 layers of can-s

(nearest whole rnrmber rormded down)

Number ofcars based on length ofbasket
40

7.9

= 5.063291 139

= 5 can-s (nearest whole mnnber rounded donn)

Number ofcars based on width ofbasket
25
'7.9

= 1.164556962

= 3 cans (nearest whole number rormded down)

Maxirrnrm number of cars based on dimensions
=5x3x2
= 30 cans

Since the maximum number of cans by
dimensions, 30 cans, is less than the maximum
number of cars by mass, 39 cans, the maximrun
mnnber of cans Harry can hansport by basket is
30 cars.

Renrarks: Remember to write clear
staternents and lhe correct units at each
solution step


