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Mathematical Formulae

Compound Interest

n

-
Total amount = P (1 & —1—0_6)

Mensuration

Curved surface area of a cone = mrl
Surface area of a sphere = 4"

1
Volume of a cone = = w’h

Volume of a sphere = g =

Area of triangle ABC = —;ab sin C
Arc length = r8, where 0 is in radians

Sector area = —;-rz & where 8 is in radians

Trigonometry

a _b c

sin4d sinB sinC

a=b+ct-2bccos A

Statistics
Mean = Eﬁ
2 F

2

Standard deviation = Jz-ﬁ—z = (M)
XfF \3f
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Answer all the questions.

Factorise 5(3x - y)’ =(3x~y) completely.

ARSWer i [1]

The enrolment for a school in 2017 was 3450. This was 15% more than the

enrolment in 2016. Calculate the enrolment in 2016.

Answer ..o [

Ms Chew invested $P in a bank that pays compound interest at the rate of 4 % per
annum compounded half yearly. If she received $6341.21 from the bank after 6
years, {ind the value of P, giving your answer to the nearest whole number.

ANEer P % Y ssiniinies [2]

[Turn over
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4 (a) Express 315 as a product of its prime factors.

Answer ...ooieiiiiiiieeeaena, 1

(b) Find the smallest whole number by which 315 must be multiplied to obtain a
perfect square.

ANSWEr oot eeeaas [1]

1

Given that 4(3;] + 647 =2°, find the value of n.

ANIWET BT ssvnipinnipinsesussssnvers S 2]
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6 Given that OA4BC is a parallelogram such that 3=( ; )and A (5, 1). Find [5%]

7

A map is drawn to a scale of 1 : 50000.
(a) Two towns are 24 km apart. Calculate, in centimetres, their distance apart on the
map.

(b) On the map, a farm has an area of 20 cm’. Calculate, in square kilometres, the
actual area of the farm.

{Turn aver
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8  The diagram below shows 2 congruent equilateral triangles POS and SOR with sides
7 cm. Point P has coordinates (2.48, 4.48).
The base SQ of the equilateral triangle PSQ is parallel to the x-axis. Find
the coordinates of R and S, giving your answers correct to two decimal places.

A

P (2.48, 4.48)

71

Q/ >
N

\ =
S

\
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Jenny drew a bar chart to compare the enrolment (number of students) in school 1, 2
and 3.

o

number of students {in 100}

school 2 school 3

school 1

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

Answer

ettt et et ea ettt et s et et eaneen s e et eseens R
i RS S VIS NS
s A S SN R AP SR S R AR A R S A S 2]

10

Given that 3xy+x =+/3yz+x’ , express x in terms of y and z.

[Turn over
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11 (a) Solve the inequalities 4 <7 - f";é B2,

2

Answer (@)......ccocovvennnvnnnnnn. (2]

(b) Write down all the integers that satisfy 4 <7 - x_;“% < LS

5

ABWEE B mnmminerriibiniii 1]
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12 In the figure below, line L, cuts the x-axis at P (8, 0) and the y-axis at Q (0, 4).
On the same axes line L meets line L; at 4 (2, a). Line L, is parallel to the x-axis.

et

3
~2©,9)

™4(2,0) = %

Ly

P (8,0)
0 > ‘t

(a) Write down the equation of line Z,.

ANSwer ..o [1]
(b) Calculate the value of a.
AMWEP ™ soxcismansissasns s snsssniss [1]
(¢) Write down the value of o4 ;
AP
ARSWEr .oiiiiiiiiiiei i 1

ITarn aver
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13  The diagram shows a circle ABCD with BC = BD. CDE is a straight line. Given
that angle 4BD = 28° and angle ACB = 25°,

(a) explain why is angle ACD = 28°.

Answer

................................................................................................ (1]

(b) Hence, find angle BAD, giving reasons for your answer.
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11
14  The box-and-whisker plots show the distribution of heights of girls in 2 schools.
Einsanssasmssimasdyrm=ss==eemcciniasssssssssEsiasioiy
, = ] T School X
HH | SEIREEEENES H
o BE oo ! z ' School ¥
8} 1 k] i 1
RS EREEE P L spii-1 355 160
Height (cm)
(a) Find the median height for School X.
KR winvesensivamss ensspmaiuoingd cm [1]
(b) Find the interquartile range for School Y.
ARSWEY  ..onriiiiiiniiiiiiiinns cm [1]

(¢) Janet said the girls in School X are generally taller than the girls in School Y.
Do you agree? Give a reason for your answer.

-----------------------------------------------------------------------------------------------

........................................ [

BP~579
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The Venn diagram shows the number of elements of sets 4, B and C. Given that
n(4)=27and n(AUB)'=4

(a) find the value of x and y,

ARSWEE X = it raereaneeens

(b) shade the region ANB" .

Answer

§

(1]

BP-~580
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16  AB, BC and CD are adjacent sides of a regular polygon. Given that ZC4AB =10°,

10° C

D
calculate
(a) the exterior angle of the polygon,
AR avassewmaninsbaguhsssssvains ¢ 1]
(b) the number of sides of the polygon.
Answer ..., {1]

[Turn over
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SR A

The above diagrams show the maximum number of intersections obtained from 1, 2,
3 and 4 lines respectively.

Number of Maximum Maximum Maximum number
lines, number of line number of of regions, R
segments, E intersections, P
1 1 0 2=1+1
2"=4 L= 20 4=1+3
2
3 3*=9 ) 7=1+6
2
4 6= 43) 11=1+10
2
2
6 6" =36 15 = 66 22 =1+21
2

(a) Complete the above table.

(b) What is the maximum number of intersections P obtained from » straight lines
in terms of n?

(¢) What is the maximum number of regions R obtained by using # straight lines in
terms of n?

AIEWer R =auneravvsesissens

(d) Hence, write down an expression connecting R, £ and P.

(1]

(1

(1]

(11

BP-582
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18  Two solid cones are geometrically similar. The diameters of the base of the smaller
cone and the base of the larger cone are 9 cm and 15 cm respectively. The heights of
the smaller cone and the larger cone are 2 cm and }8’ cm respectively.

35
35 cm
A el W——....
9cm
(a) Find the value of 4.
ARSWEP R = L sssismininvissensing cm 1]

(b) Ifit costs $9 to paint the smaller cone with 1 coat of paint, how much does it
cost 1o paint the larger cone with 1 coat of the same kind of paint?

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

Answer ......ooiciiiiiiiiiiininns g [2]

BP~583
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19 (a) Express -x’-6x-7 inthe form —(x+a)’ +b, [1]

Answer

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

ARSWEP X siinsivivions P sisanpivssmsinsitn: 183

(¢) Sketch the graph of y = -x’ -6x-7,
¥

F

A 4
=

(2]

(d) With reference to graph drawn above, explain why there is no solution for the
equation -x* -6x-7=3.

......................................................................................................

......................................................................................................

BP-~584



BP~585

583
17

20 A box contains 4 red balls and 3 green balls. One ball is drawn at random. If a green
ball is drawn, it will not be replaced, a second ball is then drawn. If a red ball is
drawn, it will be replaced, a second ball is then drawn from the box.

Complete the probability tree diagram to show the probabilities of possible outcomes.

Answer First draw Second draw (1]

4

Red

\i\) Green

~|a

Find the probability that

(i) the two balls are of different colours,

ANEWEP  siosinmnnmrinssns wnsimns 2]

(ii) at least 2 green balls are left in the box after the second draw.

ARSWEr oo, 2]

{Turn over
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21 A train slows down to a stop on entering a station P as shown in the velocity-time
. : . : 1
graph. After a brief stop of 60 s, it starts to move off with an acceleration of 1 3 m/s>

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

Velocity (m/s)

40

30 +

- 20 -

10 +

= i i

6 30 60 9 120 150 180
Time (s)
(a) Find the deceleration of the train when it enters the station P.

(b) Calculate the total distance travelled by the train in its first 3 minutes journey.

BP~586
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(c) On the axes below, sketch an acceleration-time graph of the train for the whole 3
minutes of its motion.

Acceleration ( m/s?) [1]

150! 1807 Time (s)

o o e o o o o - -
B e T T L T I T

[Turn over
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Figure 1 shows a vertical cross-section of a rectangular tank that stands on a
horizontal table represented by XY. The tank is 12 cm high and has a square base of
side 20 cm and contains 3000 cm® of water. Calculate

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

(ii) the depth of the water.

(1]

(2]

BP~588
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The tank 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

X ) C Y
Figure 2

(b) Calculate
(i) the volume of water remaining in the tank,

AW xvassemmmiiimronis RS cm’ [

(ii) angle BCZ,

B i iio sis snnrisiaBbmismiinsbn = {2]

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

BNEWET i svnmnis siin s s nbmid cm 1]

[Turn over
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P 150 m
Qo
90 m
s . R

The diagram shows a rectangular field where PQ = 150 m and QR =90 m.
Jason starts from P and walks towards () at a constant speed of 1.5 m/s.
At the same time, John starts from Q and walks towards R ata

constant speed of 0.5 m/s.

(a) Write down in terms of ¢ ( where £ < 100s )

(i) the distance of Jason from Q after r seconds,

(b) Given that after r seconds, the two men are h m apart, show that

K =2.51* - 450t +22500.

Answer 2]

BP-590
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(¢) Find the distance between the two men one minute after the start.

(d) Find the value of r when the two men are 100 m apart.

ANSWEr oo s [2]

(e) Hence, find the distance that Jason is from Q when the two men are 100 m apart.

[Turn aver
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24  (a) The diagram shows a plot of land 4BCD with a pond P at a corner and two lamp-
posts Vand W. § is the fixed position of a stick placed in the pond.
A gardener wants to plant a tree T equidistant from the two lamp posts V' and W
and also equidistant from the lines VS and WS. By appropriate constructions,
mark the point 7 on the diagram below. [2]

Lamp @
Post V

POND P

Lamp *
post W

(b) Measure the bearing of # from §.

End of Paper




(il

BSCHOOL OF SCIENCE AND
TECHNOLOGY, SINGAPOAE

SECONDARY 4
PRELIMINARY EXAMINATION

BP~593

MATHEMATICS
Paper 2 4048/02
11 SEPTEMBER 2018 (Tuesday) 2 hours 30 minutes
CANDIDATE
NAME
CLASS INDEX
NUMBER

READ THESE INSTRUCTIONS FIRST For Examiner’s Use
Do not turn over the page until you are told to do so. Q1 9
Write your name, class and index number on all the work you hand in. Q2 8
Write in dark blue or black pen. 83 g
You may use a pencil for any diagrams or graphs. Q5 10
Do not use paper clips, highlighters, glue or correction fluid. Q6 11

Q7 9

Q8 11
INFORMATION FOR CANDIDATES Q9 13
Answer all the questions. Q10 16
Write your answers on the separate writing paper provided. Total / 100

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal
place in the case of angles in degrees, unless a different level of accuracy is
specified in the question.

For 7, use either your calculator value or 3.142, unless the question requires
the answer in terms of 7.

The use of a scientific calculator is expected, where appropriate.

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.

At the end of the examination, fasten all your answer scripts securely together.

The number of marks is given in brackets [ ] at the end of
each question or part question.

The total number of marks for this paper is 100.

This document consists of 11 printed pages including the Cover Sheet.



592
2

Mathematical Formulae

Compound Interest

r n
Total amount = P (1 +- @)

Mensuration
Curved surface area of a cone = 7l

Surface area of a sphere = 477°

Volume of a cone = % wh
4 3
Volume of a sphere = P Virg

Area of triangle ABC = %ab sin C

Arc length = 70, where @ is in radians

Sector area = %rz @, where @ is in radians

Trigonometry

a b 7o

sind sinB sinC

a*=b*+c* - 2bc cos A

Statistics

Mean = Z_ﬁc
xf

Standard deviation = J___Zﬁ‘ P (A
2 \Ef

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

Year Total population Residents Non-residents
2016 55.9 million X y
2017 56.1 million 54.45 million 1.65 million

[1 million people = 1x10° people]
From 2016 to 2017, the number of non-residents decreased by 1.6%.

(i) Find the value of y, expressing your answer as k million, where k

is a constant correct to 3 decimal places. (1]
(i) Hence, find the value of x, giving your answer in standard form
correct to 2 decimal places. [2]

P is proportional to Q" , where 7 is an integer.

State the value of n when

(i) P units is the force between two particles which is inversely
proportional to the square of the distance Q mm between them, [1]

(i) P m’ is the volume of a sphere with radius Q m, 1]

(iii) P cm’ is the volume of a cone with radius Q cm and a fixed height. [1]

Express as a single fraction in its simplest form
2 3c-11b
2c—b 5K —20c* 3]

Jenny bought some jars of cookies for $900. She paid $n for each jar of cookies.

(a)

(b)

(c)

(d)

(e)

Write down an expression, in terms of », for the number of jars of cookies
she bought. (1]

Jenny 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 paid for it.

Write down an expression, in terms of », for the total sum of money she
received from the sale of the jars of cookies. [1]

Given that she made a profit of $92 from the sale of the jars of cookies,
form an equation in n and show that it reduces to n° +49n—-1350=0. (2]

Solve n*+49n—1350=0, giving your solutions correct to 3 decimal
places. 2]

Hence, find the selling price of each jar of cookies sold by Jenny, giving
your solution correct to the nearest cent. (2]

[Turn over
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The diagram shows a tent. The cross-section of the tent forms a pentagon
ABCDE with two vertical sides of height 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 tent AE 1s 7.5 m.

R
12m
C
6 m
B
25m
A¥—75m
E
Find
(a) the area of the cross section ABCDE, 2]
(b) the angle of elevation of R from 4. [4]

(a) Explain, with mathematical calculations, why it is not possible to fold a
sector of area 115 cm” into a cone of base radius 8 cm. [3]

(b) In the diagram below, WZY is a semicircle with centre O, radius 7 cm and
angle ZOX = 0.93 radians. WZX is a sector of another circle with centre W
and radius 12.5 cm.

W 0 X Y

Find the perimeter of the shaded area. [4]

[Turn over

BP-~596



(b)

595

In the diagram, 4, B and C lie on a circle with centre O.
The tangents at 4 and B meet at D.

It is given that angle AOB = (8y—6)° , angle ACB =(2x+ Sy]° and
angle ADB = (10y—8x)°.

(10y-8x)

D
(i) Stating your reasons clearly, show that
(8y—6)°+(10y—8x)°=180° 3]
(ii)  Hence, by solving a pair of simultaneous equations, find the value
of x and of y. 3]

The diagram shows a circle PORST, with centre O. XY is a tangent to the

circle at Q. It is given that angle QOR= 36°. TOR and POS are straight
lines.

X

S

(i) Find, giving reasons for your answer, angle RSQ. [1]
(ii)  Prove that triangle PTS and triangle RST are congruent. [3]

[Turn over
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In the diagram, WXYZ is a quadrilateral such that XY= a, XW=b and

xXw =% YZ. Vis a point on WY such that 5VY = 3W7Y.

(@)
(b)

(c)
(d)
(e)

What is the special name given to the quadrilateral WXYZ?

Express, as simply as possible, in terms of a and b,

®
(ii)
(iii)

Explain why X, V and Z lie on a straight line.

Prove that triangle XW#WV and triangle ZYV are similar.

Find
(i)

(i)

596

—_—
”):
—_—

XZ,
XV.

Area of triangle XWV
Area of triangle ZYV ’
Area of triangle ZWV
Area of triangle ZYV

1]

(1]
1]
2]
(2]

2]

(1]

(1]

[Turn over
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The cash price of a 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 1.5% per
annum.

Calculate the amount of the monthly instalment, correct to the nearest
cent. [2]

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 $2.50 $1.50

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

Month/ Fillings Chocolate Cheese Blueberry
June it 8 27
July 48 13 21
(i) Represent the prices of each type of waffle in a column matrix P. 1]

(i)  Represent the sale of waffles at Rose’s shop for the months of

June and July in a 2 X3 matrix W. 1]
(iii)  Evaluate the matrix R = WP. [2]
(iv)  State what the elements of R represent. [1]

v) By multiplying matrix W with a row matrix, find the matrix that
represents the total number of each type of waffles Rose sold in
June and July. 2]

[Turn over
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8. The masses of 80 eggs collected at Farm A are recorded.
The cumulative frequency curve below shows the distribution of their masses.

100
90 : I ERERES
1 I
g 80
S )
g 70
= -
]
Z 60
.g /
g 50 /
O o/ i
40 T - f- —~ -
4 1T &
30 Ban:
20 7 A
10 i BRSPS .
25 30 35 40 45 50 55 60 65 70
Mass (g)
(a) Use the curve to estimate
(i) the median mass, 1]
(i)  the 30" percentile, [1]
(iii)  the interquartile range. [2]

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

Mass 25<x<35 | 35<x<45 | 45<x<55 | 55<x<65
(xg)
Frequency 6 m 30 32

(i) Show that the value of m is 12. 1]
(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. [2]

[Turn over
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(¢) The masses of eggs at Farm B are also measured and recorded.
Information relating to the masses of eggs at Farm B are given below.

Mean = 53g
Standard Deviation = 9g

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

“The masses of the eggs at my farm are more consistent than the

masses of the eggs at your farm.”

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 of each egg should be 1g more than the measured

mass.
State the correct mean and standard deviation of the masses of
eggs at Farm B.

Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation
x
==(8-6x+x’).
= )

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

2]

2]

x -1 0 0.5 1 1.9 Q) 3 5

-]

y -3.75 0 k 0.75 | 047 0 |047|-0.75]| 3.75

(a) Calculate the value of k.

(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for
-1<x<5.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for
—4<y<4,
On your axes, plot the points given in the table and join them with a
smooth curve.

(€)  The equation x*—6x* +8x=—12 has only one solution.
Explain how this can be seen from your graph.

(d) By drawing a tangent, find the gradient of the curve at the point (1, 0.75).

(e) (i) Line L has gradient — 0.5 and passes through the point (3, 1).
Draw line L on the same axes for -1<x<5.
(ii)  Write down the x-coordinate of the point where the two graphs
intersect.
(iii)  This value of x is a solution of a cubic equation. Write down the

cubic equation in the form ¥’ + Px*+ Qx+ R=0, where P, Q and
R are integers.

(1]

3]

2]
2]

2]
(1]
2]

[Turn over

BP-~601



BP-602

600
10

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

Information about the model of the soda can is given below.
Height (H)=12.4 cm

Inner Diameter (D)) of base = 6.7 cm
Outer diameter (D;) of base = 7.9 cm

Mass of empty can = 15g

AN

T

(a) Using the model of the soda can in the diagram above, calculate
(i) the total surface area, in square centimetres, of the soda can. [5]
(ii)  the volume, in cubic centimetres, of the soda can. [3]

[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 of the 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 of a inverted pyramid
as shown in the diagram below.

The frustrum above is obtained by removing the top portion of an inverted
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 of the frustum is 48 cm by 30 cm.

Other Useful Information

Density of carbonated drink = 1.3 g/cm’

1 pound is equivalent to 0.45 kg

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 drink to the

maximum safe volume, find the maximum number of soda cans Harry can
transport with the shopping basket at any one time.

Justify your answer with mathematical calculations. [8]

END OF PAPER 2
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ANSWER KEY
Qn | Answer/Solution
1. |[Bx—-y)[5G@x—-y)—-1]

= (3x—y)15x -5y —1]

2. | 115% represents 3450.
100% represents %’%xuso =300
3, 4 6x2
6341.21 = P’:1+—/—2:|
100
6341.21 =P (1.02)"
P = $5000
4. a) 315=3"x5x%x7
b) 3°x5x7=35
1
> | @) -2
2%+2*'2 =2
1 12
200 =28
1i12=5
n
LY
n
1
——
ST S
6. | AB=0B-04
OB =04+ AB
=(1)+(5)=(%)
|0B| =8 +6 =10
T a) 1 cm represent 0.5 km

0.5 km is represented by lcm
.. 24km is represented by % =48 cm

b) 1cm? represents (0.5 km)?
lem® represents 0.25 km?
- 20 cm” represents 0.25 x20 = 5 km’

BP-~605
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ANSWER KEY
8. 'y
P (248, 4.48)
7
)- X ) >x
EN
> S

y/ >
N

Let perpendicular line from P to QS be x
5in 60° = ; = x = 7sin60° = 6.0622

PR=6.0622x2=12.1244
s.y—cord.of R=4.48-12.1244
. R(2.48,-7.64)

%=cos60°:> y=35

x—cord.of $ =5.98
y—cord.of § =4.48-6.0622 =-1.58
. §5(5.98,-1.58)

9. | The vertical axis did not start from 0.
This would exaggerate the difference in the enrolment of the schools.

10.| 3xy +x)” =3yz +x°
9x)' +6x'y+x =3yz+x*
9xy’ +6x°y =3z
9x’y (3y+2)=3yz
2 3yz
x e e —
3y(3y+2)

x=1% =
3y+2

11. a)
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ANSWER KEY

4<7- x+3j
4

x+3<6

x£3

{2)et
2 £
14—(x+3)<13
—(x+3)<-1
x+3>1

x>=-2

2<x<3

b) -1,0,1.2.3

12. a) Gradient of L, =
Equation of L, is y.

=y B
y—-2x+4
b) Sub. x =2, y=aintoy=-§x+4

a:—%(2)+4:>a:3

=
3

13. a) ZACD=/DBA
(L in the same segment)

b) ZBAD=180°-25°-28°=127°

14. a) Median Height for school X = 153cm
b) Interquartile range for school Y = 157.5 — 150
=7.5cm

median of school X (153cm)

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

15.

a) 6+5+x+4+x=27
2x=27-15=12
x=6
y=4

b)

Answer

3

-

= >

16.] a)
ZBCA=10°(AB = BC)
Exterior £=10°+10°=20°
b) Number of sides =360/ 20 =18
17. a)
Number of Maximum Maximum Maximum sumber
lines, n number of line number of of regions, R
segments, £ intersections, P
1 1 0 2= 1+]
=4 1= 20 4= 143
2
3 3¥=9 ) 7= 146
2
4 4*°=186 6“‘.&:& 11 =1+10
2
5 52 = 25 ]0=—5iﬂ 1B6=1+15
2
6 6" =36 15 63) 2= 1421
B 2

b) P= ) ojrfn2 _nar%(n2 —n)

2
n(n+l)or2+n+n2
2 2

d) R+P-E=1

c) R=1+

BP-~608
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ANSWER KEY '
18. a) i:_g_:}h:E-X?JS"—‘ZI.
35 15

15
b)

%{i]zzﬂ
25 5 125

M, =2l x25=54
125

19. a)
=lx90x20+lx30x40
2 2

=900+600
=1500m

b)
—(x+3)°+2=0

(x+3)*=2
(x+3) =+2
x=-1.59 or—4.41

(-3.2)

ATTRN

BP~609

d) Inserting the graph y = 3 will not intercept as max y = 2 the graph y
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ANSWER KEY

=_x* —6x-7. Therefore, there is no solution.

' 1

20. : First draw Second draw ,
L} '
L

~n
3
]
g

a) P(RG)+P(GR)=2x243x2_20
7 7 7 3 49
b)
7 3 7
or
17 37T 7 3 7

21. a) Deceleration = el 3m /s
%0 9
b) Total Distance Travelled
= lx90><20+l>< 30x40
2 2
=900+ 600
=1500m
c)
Acceleration ( m/s?)
4 1 § —
3 : P
0 cm 7500 ias};f Time (2)*
22. a)

i. 20 x20x12=4800cm’
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ANSWER KEY
1. 20 x20xd=3000
3000
d =
20 %20
=7.5cm

il.

iil.

b)
-;—x12x20x20= 2400cm’

tan ZBCZ= % =30.9638

=3]1°

5in30.9638 = E =10.3cm
20

23.

il.

a)

150 -1.5tm

0.5tm
b)

B =(150-1.5¢)% +(0.5¢)
=22500-450¢ +2.25¢* +0.25¢°
=22500-450¢ + 2.5¢*
=2.5¢* —450¢ + 22500(shown)
c)

h* =2.5(60)> —450(60) +22500

h? =4500

h =67.1m

d)
100> = 2.5¢% —450¢ + 22500
2.5t —450¢ +12500 = 0
. 450 +,/450% —4(2.5) +12500
2(2.5)
=145.68,34.3224 (145.68 (rej))

Answer =34.3s

e) 150-1.5(34.3224)=98.5m

24.

a)
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A

Lamp ——— [
Post V

K

// m%xglsédbr_/_\
/

Lamp
Post W

POND P

b)

Answer 217°%1°

Bearing of W from s =360°-145°=218"°

(Accept217°%1°)
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Mathematical Formulae

Compound Interest

r n
Total t=pP| l+—
otal amoun [ l m ]

Mensuration
Curved surface area of a cone = m

Surface area of a sphere = 47

Jot

2

Volume of a cone = — 7w~

G

Volume of a sphere = %mg

Area of triangle ABC = %ab sin C

Arc length = r8, where @ is in radians

1 . .
Sector area = Erz 6, where @ is in radians

Trigonometry
a b ¢
sinA sinB smnC
@ =b*+c*—2bc cos A
Statistics
Mean = iR
xf

Standard deviation =

T4 [zf]
Ver =7

[Turn over
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1. |(a) | The following table shows some information on the population of a
Pl country in 2016 and 2017. The total population of the country consists of
residents and non-residents.
Year Total population Residents Non-residents
2016 55.9 million X y
2017 56.1 mullion 54.45 million 1.65 million
[1 million people = 1x10° people]
From 2016 to 2017, the number of non-residents decreased by 1.6%.
(i) Find the value of'y, expressing your answer as & million, where &
1$ a constant correct to 3 decimal places. [1]
(i) | Hence, find the value of x, giving your answer in standard form
correct to 2 decimal places. [2]
(b) P is proportional to ©°, where # is an integer.
State the value of » when
() P units 1s the force between two particles which is inversely
proportional to the square of the distance O mm between them, [1]
(i) P m? is the volume of a sphere with radius O m, (1]
(iii) P cm’ is the volume of a cone with radius © cm and a fixed height| [1]
(¢) Express as a single fraction in its simplest form
2 3c-11b
2c—b 55 -20c [3]
Solution:
(@)@
_ 1.65m1111(?r1 100
100-1.6 '

y=1.677million (3dp)

(a)(ii)

x=3559%mullion— 1.677million

x=54.22

x=54.22317073%x10°

x=5.422

x=542x10"(2dp)

317073million

31707310’

(b)(H

P 1s proportional to Q"

P units is

1s inversely proportional to the square of the

distance
n= -2

the force between two particles which

© mm between them

[Turn over
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(b)(ii)
P is proportional to 0",
P m’ is the volume of a sphere with radius Q m

n=3

(b)(iii)

P is proportional to 07,

P om’ is the volume of a cone with radius O em
and a fixed height.

n= 2

(©
2 3¢—-1156

2e-b 56— 207
2 3e-11b
20—t 56— 4c)
2 3c-115
—_b-2c_5(b+20)(b—2¢j
~2{5)(6+2¢)~ (3¢~ 110)
~ T s(b+2e)(b-2¢)
~106-20c—3c + 116
~ 5(b+20)(6-2)

_ b-23¢
~5(b+2¢)(5-2¢)

OR

[Turn over
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2 3116
2¢—b 5b°—20c%
2 3e-11
2c-b 5(5’—433)

2 3e—11b

“2e-b 5(b+2c)(b-12c)
2(5)(6+2¢)(b—2¢)—(3c— 115)(2c - 8)

5(b+2¢)(b—2c)(2c-b)
—b" +25bc - 46¢°
5(6+2¢)(6-2¢)(2¢-5)
__ [(2e-8)(6-23¢)
5(b+2¢)(b-2¢)(2c- )

3 b—23¢
~ 5(b+2¢)(b-2c)
OR

2 3c—11b

2¢c—b  5H'—20¢
~ 2sh? - 20¢") - (2¢ - b)(3c - 118)
- (2¢- b)(sb2 —20c2)
—b +25bc— 46¢°
(2¢ - b)(5b* - 20¢? )
B (ZC—b)(b— 230)
" (2¢-8)(5)(6+ 2¢)(5- 2¢)
b-123c /
s(6+2¢)(b-2¢)

[Turn over

BP-617



608
6

@

Jenny bought some jars of cookies for $900. She paid $ for each jar of cookies.

(@

Write down an expression, in terms of », for the number of jars of cookies
she bought.

[1]

(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 paid for it.

‘Write down an expression, in terms of », for the total sum of money she
received from the sale of the jars of cookies.

[1]

©

Given that she made a profit of $92 from the sale of the jars of cookies,
form an equation in  and show that it reduces to #° +492—1350=0 .

2]

IC)

Solve n* +4912—1350 =0, giving your solutions correct to 3 decimal
places.

(2]

(e

Hence, find the selling price of each jar of cookies sold by Jenny, giving
your solution correct to the nearest cent.

[2]

Remark:

Deduct U for missing/ incorrect units in any part for this question where

applicable

Solution:

(a) [ } jars of cookies

(b)
I

OR
$(900+

. "
2700 Zn—GJ
n

/ umnits

900
$| —-2 ( 3) Remark: Remember to write the correct

(©

(900

900+ gy

2700
n

2700
n
2700 2n’
n’+49n—

.( ~900=92
0

-2n-6=92

—-2n

-2n-6-900=92

-98=0

- 98n=0
1350 =0 (Shown)

[Turn over
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(d)
n+4917-1350=0

—49+J(49)" - a(1)(-1350)
2(1)

n=19.662 (3dp) or n=—-68.662 (3dp)

n=

Remark: Must show working

()
(Reject n=—68.662 as n>0)

Selling price
=19.662+3
=$22.66 (nearest cent)

[Turn over
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2
height of triangle BCD = 5h(§] = I%

Area of the cross secton ABCDE

= [lxmx‘ll—s} ]+(7,5><‘2.5)
2 1o '

=17.56405687 + 18.75
= 36.31405687
= 36.3m*(3sf) units

610
8
3. | The diagram shows a tent. The cross-section of the tent forms a pentagon
61 | ABCDE with two vertical sides of height 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 mand the width
of the tent AE is 7.5 m.
R
12m
84
6m
B
Z235m
A 75m
E
Find
(a) | the area of the cross section 4BCDE, (2]
(b) | the angle of elevation of R from 4. [4]
Solution:
(a)

Remark: Remember to write the correct

OR

OR

7.5 =6"+6"—2(6)(6)cos ZBCD

cos /BCD =

ZBCD = cos

/BCD =77.36437491°

6°+6~7.5°
2{s)¢)

LB 6-75%

2(5)(6)

[Turn over
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Let M is midpoint of BD.
_ (7.5+2)
sin/BCM =~——-
/BCM =sin™ (75+3]
6
8cp=26m L1552

ZBCD="77.36437491°

Area of the cross section ABCDE

/

1
= [—ixéx 6 sm77.36437491°]+ (7.5%2.5)

=17.56405687 + 18.75
= 36.31405687
= 36.3m*(3sf)

Remark: Remember to write the correct
units

(b)
Let N be the point vertically below R on the

ground

g
R]\”:‘/E +2.5
16

=7.183748499m

o AR
AN = 122+[L5]

2 Z
=12.57229096m

tanLJ‘EAN:M
AN

7183748499
12.57229096
ar1 1183748499

12.57229096
ZRAN =29.7°(1dp)

tan ZRAN

ZRAN =

Angle of elevation = 29.7°(1dp)

Remark:

-Remember to write statements to define
clearly what you are finding

-Remember to write the correct units

[Turn over
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4. |(a) | Explain, with mathematical calculations, why it is not possible to fold a
A sector of area 115 cm” into a cone of base radius 8 cm.

[3]

and radius 12.5 cm.

W Q

(b) | In the diagram below, WZY is a semicircle with centre O, radius 7 cm and
angle ZOX = 0.93 radians. WZX 1s a sector of another circle with centre W

Find the perimeter of the shaded area.

(4]

Solution:
(a)
W(S)(sla.nt height) =115

slant height = 115
8m

\2
height = {EJ g
3w

2
1
(——15] -8 =-43.06<0
87

As height” is negative, height 1$ undefined.
Hence it is not possible to fold a sector of area
115 cm? into a cone of base radius 8 cm.

OR

Curved surface area of cone=115

Base area of cone = 5(8)2 =201.06(2dp) >115

As base area of cone is greater than the curved
surface area of cone, it is not possible to fold a
sector of area 115 cm” into a cone of base radius
8 cm.

|Turn over
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(b)
XY:2(7)—12.5:1_5

Are XZ = 12.5{9’—29—3-J

ZWZY =90°(angle in a semicircle is a right angle

. (093) ¥z
Sin ==
2 ) 14

i
YZ = 14@(-9-2-%)
2

Perimeter

=13.6cm(3sf)

02515
2

|Turn over

BP~623



BP-624

614
12

@ In the diagram, 4, B and C lie on a circle with centre O.
The tangents at .4 and B meet at D.
It is given that angle 40B = (_Sy~ 6)“ , angle 4CB =(2:c+ 5y)° and

angle ADB = (10y—8x)°.

03

(i) Stating your reasons clearly, show that

(8y—6)°+(10y-8x)°=180° B3]

(ii)  Hence, by solving a pair of simultaneous equations, find the value
of xand of y. 3]

(®) | The diagram shows a circle PQRST, with centre O. XY is a tangent to the
circle at Q. Tt is given that angle QOR= 36°. TOR and POS are straight

lines.
X
(i) Find, giving reasons for your answer, angle RSQ. [1]
(ii)) | Prove that triangle P7S and triangle RST are congruent. [3]

[Turn over
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Solution:

@M
ZOAD = LZOBD =90° (/£ between tangent and
radius of a circle is a right angle)

90°+90°+(8y—6)°+(10y—8x)°=360° (£
sum of quadrilateral)

(8y—6)°+({10y—8x)°=180° (Shown)

Remark: Remember to write the correct
reasons in full, no short form

(a)(ii)
(8y-6)+(10y-8x)=180

—8x+18y=186
—4x+9y =03 (1)

360— (8y—6)=2(2x+5y)
360-8y+6=4x+10y
4x+ 18y =366
2x+9y=183 ----- (2)

Equations (1) + 2(2):
—4x +9y+2(2x+9y)= 93+ 2(183]

27y =459
y=17

Sub y=17 into (1):
~4x+9(17)=93
~4x=—60

x=15 :
Lx=15y=17

(b) Remark: Remetnber to write the correct units

(b)(D)
ZRSQ = 3 g

=18°

(£ at the centre is twice the £ at the
circumference)

Remark: Remember to write the correct
reasons in full, no short form

[Turn over
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(b)(ii)

ZPTS = ZRST =90°
(£ in a semicircle is a right angle)

78 = 8T (common length)

PS = RT (diameter of circle)

Tnangle PTS and Triangle RST are congruent
(RHS)

Remark:

-Remember to write the correct reasons
in full, no short form

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

-Remempber to state the congruency test
used

OR

ZPTS8 = ZRST =90°
(< in a semicircle is a right angle)

LIPS = ZSRT
(/s in the same segment are equal)

LOTS = Z0ST
(base angles of isosceles triangle)
so /PST = ZRTS

7§ = ST {common length)
OR .
PS=RT (diameter of circle)

Triangle PTS and Triangle RST are congruent
(AAS/ ASA)

Remar}
Remember to write the correct reasons
in full, no short form

-Remember to wnte the vertices in their
corresponding order for all statements
and conclusion

-Remember to state the congruency test
used

-2 angles and 1 side sufficient for AAS
‘or ASA congruency test

OR

LOTS = Z/O8T
(base angles of isosceles triangle)
so ZPST = ZRTS

78 = 8T (common length)
PS = RT (diameter of circle)

Triangle PTS and Triangle RST are congruent
(SAS)

Remark:

-Remember to write the correct reasons
in full, no short form

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

-Remember to state the congruency test
used

-For SAS congruency test, the angle
must be the included angle between
the 2 sides

[Turn over
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6. |Inthe

[11]

XW =

diagram, W.XYZ is a quadrilateral such that X7 = a, XW =b and

%?Z. V' is a point on WY such that SVY =3WT.

(a) | What is the special name given to the quadrilateral WXV7? [1]
(b) | Express, as simply as possible, in terms ofaand b~
M _[wr, T 1]
i [X7, 1]
(iii) | X7 (2]
(¢) | Explain why X, V" and Z lie on a straight line. [2]
(d) | Prove that triangle XW7 and triangle Z¥V" are similar. (2]
(e) | Find
) Area of trangle XWV
Area of triangle ZYV (1]
(i) | Area of triangle ZWV
Area of triangle Z¥YV (1]

Remark: Remember to write correct vector notation for vectors

Solution:
(a) Trapezium

[CONNNS
WY=WX + XY
Wr=-b+a
OR

WY =XT -XW
Wr=a-b

o
XZ=XY +YZ

-fz:,’.=a+ Eb
2

[Turn over
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M)
SPY =3WY

TP = gw

X_T/"=b+-§- (a—b)

W=-2a+32por 1 (2a +3b)
57 s 5

2 3
OR —(a+=b
5( 2)

XV and X7 are parallel.
X is a common point.
Hence X, V'and Z lie on a straight line.

Remarks:

-Can also use vectors XV and VZ or
vectors VZ and XZ.

-Division of vectors is undefined

[Turn over
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(d)

ZXVW = ZZVY (vertically opposite Z s)

LXWV = LZFV

(altemate Z's, XW parallel to YZ)

LWXV = LYZV

{alternate /s, X'W parallél to YZ) Remark:

Tnangle XWV and Triangle Z¥¥ are similar -Remember to write the correct reasons
{AA similarity test) in fulll, no short form

OR -Remember to wnte the vertices 1n their
XFV XV _wyv_2 correspondmg order for all staterients
77 ZV W 3 and congclusion

Triangle XW¥ and Triangle Z¥¥ are similar
(SSS similarity test)

OR

L L.

v YV 3
ZXVW = £ZVY (vertically opposite £ s)
Triangle XWV and Triangle ZYV are similar (SAS similarity test)

OR

AW _WV _2

Z¥Y Y 3

LXWV = ZZYV (alternate /s, XW parallel to YZ)
OR

W xv_2

ZY ZV 3

WXV = ZYZV (alternate /s, XW parallel to YZ)
Trangle XYWV and Triangle ZY}V are similar {SAS similarity test)

(e)(®
. 4 F, 2

Area of m'angleXWV _{2]_4 Remarks: Division of vectors is
Area of tnangle ZYV 3 9 undefined
(e)(ii) R

Area of triangle ZWV. (%XW”’J 2

e ZWV
€20 ang = == Remarks: Division of vectors is
Area of triangle Z¥ { 1 STV x h} 3 undefined
2

[Turn over
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7. | (@) | The cash price of a 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 1.5% per annum.
Calculate the amount of the monthly instalment, correct to the nearest
cent. [2]
(b-) Rose offers three types of wafTle 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 $2.50 $1.50
The table below shows the sale of waflles at Rose’s shop for the months
of June and July.
Month/ Fillings Chocolate Cheese Blueberry
June 52 8 27
July 48 13 21
Q) Represent the prices of each type of waffle in a column matrix P.
(i) Represent the sale of wafTles at Rose’s shop for the months of [1]
June and July ina 2x3 matrix W.
(iii) Evaluate the matrix R = WP. [1]
[2]
(iv) State what the elements of R represent. (1]
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. [2]
Solution:
()
Balance
100-15 3
=——=x{149x5]=$633.25
100
Interest
15 24
=033.25X —X—
100 12
=§18.9975
Amount of monthly instalment
_ 633.25+18.9975
2 R k: R ber to write thy t
ark: Keme
=$27.17697917 (Sdp) u.:llt'lsl CMEemoer o write the Correc
=$27.18 (2dp)

[Turn over

BP~630



621
19
(b)(D)
1.8 ( 1.80
P=| 25 OR| 2.0
15 L 150
()b |
[52 8 27}
W=
3 13 21
(b)(iii)
R=-WP

18
_[ 528 21 ] L
48 13 21

1.5
154.1
=t 1504

(b)(iv)
The elements of matrix R represent the amount
collected from the sales of waffles for the

months of June and July respectively.
OR

The elements of matrix R represent the amount
collected from the sales of waffles for each
month.

OR

154.1 represents the amount collected

from the sales of waftles for the month of June.
150.4 represents the amount collected from the
sales of waffles for the month of July.

Remark: Profit means

selling price — cost price, different from

amount of money collected

(b)(v) ) .
(2
:(100 21 48)

[Turn over
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[11]

The masses of 80 eggs collected at Farm A are recorded.

The cumulative frequency curve below shows the distribution of their masses.

T!:= [ BN R RS O O

100

90

80

70 4+

Cumulative Frequency

30

20

10

(a) Use the curve to estimate

(i the median mass, [1]
(i)  the 30" percentile, (1]
(ili)  the interquartile range. (2]
(b) The distribution of the masses of the eggs can be represented by the
grouped frequency table below.
Mass 25<x €35 | 35<x<45 | 45<x <55 | 55<x <65
(xg)
Frequency 6 m 30 32 |
(i) Show that the value of mis 12. [1]
(i) | A worker in Farm A select two eggs at random, one after another,
without replacement.
Find, as a fraction in its lowest form, the probability that both eggs
are more than 55g. [2]

[Turn over
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8 | (¢) [ The masses of eggsat Farm B are also measured and recorded.
Information relating to the masses of eggs at Farm B are given below.

Mean = 53g
Standard Deviation = 9g

§)) A worker at Farm B says to a worker at Farm A:

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

Do you agree with the worker at Farm B? Explain with

mathematical calculations. [2]
(i) | The worker at Farm B realises that the weighing machine is spoilt.
Hence the mass of each egg should be 1g more than the measured
mass.
State the correct mean and standard deviation of the masses of
eggs at Farm B. [2]
Remark: Deduct U for missing/ incorrect units in any part for t'.s -"i_L.LE“itiOTl where
applicable ' o
Solution: _
(@)() Remark: Remember to write the correct
20 80 = 40 e
—_ =
100 fad
Median = 53g
(a)(ii)
30 Remark: Remember to write the correct
100 x 80 = 24eggs units

30" percentile = 48g

(a)(iii)
25 '
100~ 80 = 20eggs Remark:
quarti s -Remember to show working
L;.);Ner le=45¢ -Remember to write the correct umts
—x 80 =60eggs
100 -

Upper quartile = 58g
Interquartile range = 58 — 46 = 12g

(b)(i)

Frequency for mass, x <45 =18
Frequency for mass, x<35 =6
m=18-6=12 (Shown)

OR

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

[Turn over
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(b)(ii)
P(both eggs more than 55g)
NN
T80 79
_&
395
(GU)]
Mid value 30 40 50 60
()
Mass 25<x<35 | 35<x<45 | 45<x<55 | 55<x <65
(xg)
Frequency 6 12 30 32

Mean of masses of eggs at Farm A =51g

Standard deviation of masses of eggs at Farm A
=9.16515139=9.17g (3sf)

The standard deviation of the masses of eggs at Farm B, 9g.,'is
smaller than that of Farm A. Hence the masses of eggs at Farm B:
is more consistent than that of Fanin A. So I agree with the worker

at Farm B.

(e)(ii)

Correct Mean = 54g
Correct Standard Deviation = 9g

[Turn over
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9. | Answer the whole of this question on a sheet of graph paper.
[13]
The variables x and y are connected by the equation
- 2
y= 4(8 6x+x )
Some corresponding values of x and y, correct to 2 decimal places, are given in
the table below.
X -1 0 0.5 1 1.5 2 2.5 3 5
y |-375] O k 0.75 | 0.47 0 |[-047]-075] 3.75
(a) Calculate the value of k.
)  Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 1]
~1€x<5.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for
—4<y<4.
On your axes, plot the points given in the table and join them with a
smooth curve. 13]
(€©)  The equation x’—6x" +8x=~12 has only one solution.
Explain how this can be seen from your graph. 2]
—{(d) By drawing a tangent, find the gradient of the curve at the point (1, 0.75). 2]
() (@ Line L has gradient — 0.5 and passes through the point (3, 1). -
Draw line L on the same axes for —1<x<5. 2]
(i)  Write down the x-coordinate of the point where the two graphs
intersect. 1
(iii)  This value of x is a solution of a cubic equation. Write down the
cubic equation in the form x* + Px* +Ox+ R=0, where P, Q and
R are integers. (2]
l

Solution: |Graph attached]

(@) k= 0.66 (2dp)

Remark: Remember to write &=, not y=

(b)

[Turn ever
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©

X —6x"+8x=-12
x(f —6x+ 8):-—12
i(xz—61+ 8)=-3
-'}(8—6x+x2):—3

y=-3

(Draw line y =-3. See graphin (b))
The line y=—3cuts the curve
= %(84 6x+ xz) at only one point.

Hence x°—6x”+8x=-12 has only one

solution.

(d)
Gradient = -0.25

(e)(i)

¥ E——ttp

1.3
= 21 7

See graphin (b)

5
Remark: line y=- %x += must be drawn

for -1 <x <5as defined in question: Passes
through (-1, 3), (3, 1) and (5, 0)

(e)(ii )x=4.18

(Accept 41<x<4.3 )

(e)(ii

x(8—6x+x2)=—2x+10
Bx—6x° +x°=-2x+10
2 —6x'4+10x-10=0

|Turn over
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(c) x3-6x%+ 8x= -12
X (x?-6x+8)=-12
x/4 (8-6x +x?) = -
Draw liney =-3
y= -3 intersects graph y= x/4 (8- 6x +x?) only at 1 point
Hence x3-6x2+ 8x= -12 only has one solution
(d) Gradientat (1,0.75)=0-1/4-0
=-0.25
(e)(i)y=-0.5x+b
1=-0.5(3)+b
b=2.5

y=-0.5x+2.5

A 0 5
y 3 | 25 | 0

(i) x=4.2 (Accept 4.1 £ x < 4.3)
(iii) x/4 (8- 6x +x%) = -0.5x + 2.5
8x-6x2+x3=-2x+10

x3-6x2+ 10x-10=0
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10.

(16]

A soda can may be modelled as a cylinder with a closed top and a hollow

hemisphere hollowed in at the base of the can as shown in the diagram below

Information about the model of the soda can is given below.

Height ()=12.4 cm
Inner Diameter (I4) of base = 6.7 cm
Outer diameter (I2;) of base = 7.9 cm

Mass of empty can = 15g

Ly o=
A

/-P—'_‘\
v-‘-

s -

(a) Using the model of the soda can in the diagram above, calculate

(i) the total surface area, in square centimetres, of the soda can.
(ii)  the volume, in cubic centimetres, of the soda can.

[5]

B3l

(b)

r g — r g

Harry uses a shopping basket to transport the soda cans filled with
carbonated drink.

The soda cans will be placed with the base of the 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 of a inverted pyramid
as shown in the diagram below.

[Turn over
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The shopping basket can be modelled by a frustrum of a inverted pyramid
as shown in the diagram below.

The frustrum above is obtained by removing the top portion of an inverted
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 of the frustumis 48 cm by 30 cm.

Other Useful Information

Density of carbonated drink = 1.3 g/cm’

1 pound is equivalent to 0.45 kg

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 canis filled with carbonated drink to the
maximum safe volume, find the maxaimum number of soda cans Harry can
transport with the shopping basket at any one time.

Justify yvour answer with mathematical calculations.

8]

|

Solution:
(@)

Total surface area of soda can

) Py
sl | gl (12.4)
2 Y.

F;

52 ’ ~2 , 2
+ (7—9-J E(£\ +27 ﬂ}
{ 2 z J J 2 Remark: Remember to write the correct
= 441 0403387 usts
= 441ecm* (3sf)
(a)(ii)

Volume of soda can

- 71:(7—';-}2(12.4)—§x(6—;-y

=529.067503 Remark: Remember to write the correct
= 529cm’ (3sf) umts

[Turn over



631
27

(b)

Volume of carbonated drink in each soda can

= —99—>< 529.067503
100

= 476.1607527¢m’

Mass of each soda can and carbonated drink
=(476.1607527x1.3)+15

= 634.0089785g

Maxirmum number of cans based on mass
_ 55x0.45x1000

6340089785

=39.03730205

= 39¢ans (nearest whole number rounded down)

Number of layers of cans based on height
27

T 124

=2.177419355

= 2 layers of cans

(nearest whole mumber rounded down)

Number of cans based on length of basket
40

" 79

=5.063291139

=5 cans (nearest whole number rounded down) |

Number of cans based on width of basket
_ 25

~79

=3.164556962

=3 cans (nearest whole number rounded down)

Maximum number of cans based on dimensions
=35x3Ax2

=30 cans

Since the maximum number of cans by
dimensions, 30 cans, is less than the maximum
number of cans by mass, 39 cans, the maximum
number of cans Harry can transport by basket is
30 cans.

Remarks: Remember to write clear
statements and the correct units at each
solution step
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