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MATHEMATICAL FORMULAE

Compound interest

f’ n
tal t= Pl 1o |
Total amoun ( 1{)0)

Mensuration

Curved surface area of a cone = !

2
Surface area of a sphere = 4

. 1
Volume of a cone = gmzh

Volume of a sphere = —i—rch

Area of triangle ABC= %ab sinC
Arc length = r@, where 6 is in radians

Sector area =—é—r29, where 8 is in radians

Trigonometry

a __ b _ ¢
sind sinB  sinC

a?=h%+? —2becos A

Statistics

[Turn over
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3

Answer all the questions.

The numbers p, ¢ and 7 are represented on the number line.

| } ! |
| I I I 1
0 p q r 2
The values of p, g, and r are listed below.
2) z > Js
3 2 8
(a) Findp, gandr.
ARSWer P = .. ...
G = e
P e [1]
(b)  Write down the irrational number(s).
ANSWer ..o 1

A Shinkansen train 273 m long passes through a tunnel 2 km long. The average

speed of the train is 240 km/h.

Calculate the time taken for the train to pass through the tunnel completely.

Give your answer in seconds.

Answer ..o seconds [2]

[Turn over



3  TItis giventhat w= 4a-3b .
b+c

Express b in terms of w, a and c.

Answer b= ... 2]

4 (a) The diagram $hows a simplified view of a waterwheel.

N\
v

=

State the order of rotational symmetry.
ABSWEr e [T

(b)  Shade one more square on the diagram, such that the diagram has two lines of

symmetry.

(1]

[Turn over
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5
5  The chart shows the total number of passengers at Changi Airport in the years 2016

to February 2020.

Total number
of passengers

2016 2017 2018 2019 2020
Year

State one feature of the chart that may be misleading and explain why.

...................................................................................................... (2]
6  Simplify
(a) a’bxa’l’,
Answer .o [1]

-1

(b) 27\3
x18 :
Answer ... [2]

[Turn over

265



266

7

The sketch below shows the graph of y =

3

|

|

i

i
3
3

y 4(05,5)

o s

6

p

X

+gx+1.

The points 4 (0.5, 5) and B(3, -10) lie on the graph.
Find the values of p and g.

. BG,-10)

JaN
s

N

S

Answer p=

[Turn over



8  £={integers x:1=sx=20}
P = {prime numbers}
O = {multiples of 3}

(a)  List the element(s) in PN Q.

ANSWEF .o [1]

(b)  Circle the correct statement from the list below.

PCQ ONP'=¢ QU P)={I} (1]

(¢)  On the Venn diagram, shade the region that represents PUQ".

3

P

(1]

[Turn over
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10

8

Jen wants to buy a vacuum cleaner costing $480.

Covey Norm departmental store has a payment plan for customers to pay a deposit
of $100 and then 24 monthly payments, each of 4% of the original cost of the
vacuum cleaner.

How much more than the original cost will Jen pay if she uses the payment plan?

Answer S [3]

The scale drawing in the answer space below shows a piece of land ABCD.

The owner of the land decides to use part of the land to build a nursery based on the
following requirements:

6)) The nursery is closer to the line 4B than AD
(ii))  The nursery is closer to the point D than C

By constructing an angle bisector and a perpendicular bisector, shade the area of the land
where the nursery will be built.

Answer (3]

[Turn over



9

11  Sketch the graph of ¥ =9-(x—1)° on the axes below.
Indicate clearly the coordinates of the points where the graph crosses the axes and
the maximum point on the curve.

x

Answer

(3]

[Turn over
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10

12 Inthe diagram D and E are points on AB and BC respectively such that

angle BDE = angle BCA.
BD =16 ¢cm, DA =8 cm and BE =12 cm.

A 8 cm D 16 cm B

12 cm

(a)  Show that triangle BDE and triangle BCA are similar.

Answer (a) In triangle BDE and triangle BCA .............cooiiiiinnennn

(b) Hence, find EC.

Answer EC=.........ccoccen. cm [2]

[Turn over
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11

13 @ @@ Express 84 as the product of its prime factors.

(i)  The number 84k isa perfect square.
g

h and g are prime numbers such that 2 < g.
Find the value of / and the value of g.

Answer h=

(b)  Find two numbers, except 360 and 24, that have a lowest common multiple of
360 and a highest common factor of 24.

Answer ... s eerreeenieeeeans 2]

[Turn over
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14

Factorise completely

(@) 2ax—x—a+2x2.

b)) 4y’ -16yx".

12

Answer

Answer

[Turn over



13

15 A polygon has 7 sides. Two of its exterior angles are 21 ®and 54°.

The remaining exterior angles are 15 ° each.
Find

(a) the value of n,

Answer n= ... [2]

(b)  the sum of interior angles of the polygon.

Answer o 12

[Turn over
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16

(@)

(b)

14

4 skilled workers can complete a job in 5 days. 5 semi-skilled workers can
complete the same job in 6 days. How long does it take 1 skilled worker and
1 semi-skilled worker to complete the same job if they work together?

Answer ..........ccooiiienee...days

It is given that y is directly proportional to the square of x and y = p for a
particular value of x. Express y in terms of p when this value of x is halved.

Answer Yy = ...

[Turn over
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15

17  The ratio of the base areas of two geometrically similar cylinders is 9:25.

(a)  If the surface area of the smaller cylinder is 480 cm?, what is the surface area

of the larger cylinder?

,
ARSWEF oo e CITC

(b)  Find the ratio of the heights of the two cylinders.

(©)  Both cylinders are filled with silica. The mass of the silica in the larger
cylinder is 36 kg. Find the mass of silica in the smaller cylinder.

ARSWEF oot K8

[Turn over
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(1]

(2]
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16
18 A is the point (3, 2) and B is the point (9, —l)

(a)  Find the length of the line 4B.

ANSWer oo units

(b)  Find the equation of the straight line that is parallel to 4B, and passes through
point C(—4, 0).

ARSWEFr oo i

[Turn over
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19  The diagram shows a circle, centre O, radius 16 cm.
B is the mid-point of the chord AC, DE is a diameter and BE' =25 cm.

D

ko

E

(a)  Calculate angle 40C in radian.

AnSwer (2]

(b)  Hence, find the area of the segment ABCE.

2 [3]

[Turn over
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18

The time taken to complete a task by two groups of students, Group 1 and Group 2, were
recorded.
The results are shown in the dot diagram.

Time (in hours) taken to complete a task

|
o o o ]
o [ ® o o
®Group 1
] 1 2 3 4 5 6 7 8 9 10 ©Group?2
O O O O O O
O @)
O O

(a)  Write down the median time taken by Group 1.

Answer hours [1]

(b)  Write down the range of the time taken by Group 2.

ANSWEF ..o hours [1]

(©)  Alice claims that Group 2 took a shorter time to complete the task as the range of
the time taken by Group 2 is shorter than that of Group 1. Do you agree? Justify

your answer.

| N because .......

(2]
(d) Which group’s timing was more consistent? Justify your answer.
Answer (d) Group .......... ’s timing was more consistent because ...
......................................................................................................... [1]

[Turn over



19
21  The number of bacteria, N units (in thousand), in a food item after # minutes, are connected

by the equation N =40(2 - l) )

The graph N =40(2 t- 1) is drawn on the grid below.

N units (in thousand)

4 R . ; R . N B .
400 —— — EERERES
£
350
ijj
300 _ : - /
250
200
150
100 —
&
o
50
» ! Mins
0 1 2 3 4 &
- I J ke o]
(a)  Use the graph to estimate the range of values of # such that 80 < N <320.
ANSWer ..o [1]
(b) @ By drawing a tangent, find the gradient of the curve at (1, 40).
ARSWEF i 2]

[Turn over



20

(i)  Hence, state what the tangent at (1, 40) represents.

ATISWE oo e e

(iii) . The food item is not safe to be consumed when the number of bacteria is at
least 800% from its original amount.

Using the graph, determine after how long the food item is no longer safe to

be consumed.

ARSWEF oo min [2]

[Turn over
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22 In the diagram, ABC represents a horizontal triangular garden.

CB=5m.
Angle ACB = 64" and the bearing of A from B is 2800_
4 N
B
5
C
(a)  Calculate the bearing of B from 4.
Answer ° [

(b) A vertical tree, BT, has its base at B.
The angle of depression of the point C when viewed from the top of the tree is 24",
(i) Find the height of the tree.

ANSWEF  cvviiveieeeeeieeeee e [2]

(i) David measured the largest angle of elevation of the top of the tree as
seen from the path AC.
Calculate this angle of elevation.

Answer ° 3]

End of Paper
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Compound inferest

Total amonunt = F T + ﬂmﬂw

Merswration
Carved surface area of a cone = wi
Surface area of a sphere = 4’

Volume of 2 cone = .M. wr’h

4
Yolume of s sphere = w..ﬂm

fscea of trenglo ABC= S absinC
Ase tength = 78, where € is in radians

Sector area HWKQ. where & is in radians
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a » €
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3

Answer all the questions.

The numbers p, g and r ate represented on the number line.

3
1 1 H ¥ 3

0 2 g r 2

The values of p, g, and r are listed below.
2y z 3 V5
) 2

. . 4q~3b
given that w = el |
b+e

Express b in terms of w, a and ¢.

:._? +c)=da-3b

bw+ow=4a-3b
b(w+3)=4a—cw
_da-cw

w3

b

3 8
=1 = 1.57 =(.625 = 2.24
(a) |Findp qandr.
Answer 5
2Y
o[ 2]
2
7 (1
rYe e
2
(b) | Write down the irrational number(s).
Answer 1]
Z s
2 and
A Shinkansen train 273 m long passes through a tunnel 2 km long. The average
speed of the train is 240 km/h.
Caleulate the time taken for the train to pass through the tunnel completely.
Give your answer in seconds.
273
24—
Time Taken = ~1000 .
240
2+ 213
= 10006060
240
=34,0955
Answer | 34.095 seconds 21

[Turn over

Ancwer

4a-cw
w+3

2

[Turn over




]

“The diagram shows a simplified view of a waterwheel.

(8) State the order of rotational symmetry.

Answer o8

() Shade one mote square on the diagram, such that the diagram has two lines of
symmetry.

|Turn over

(1

6
The chart shows the total number of passengers at Changi Airportin the years 2016

to February 2020,

Total number
of passengers

T—

2616 2017 2018 2019 2020

Year

State one feature of the chart that may be misleading and explain why.

Features & reason

1. No values or scale on the vertical axis (if it starts from 0 or not} - opened to
misinterpretation as to total number of passengers. OR Exaggerates the
differences between the years.

9. 7017 has a different width — it is not clear whether the width or the height of
the bar should be read as the total number of passenger movement.

3, 20720 bar impies the entire year while information given states up to
February 2020 - distortion or misrepresentation of information.

[Turn over




Simplify

(@ abxa’t’,

Answer b8 1

Answer -1 I [2]

[Turn over

7 The sketch below shows the graph of ¥ =Ey gx+1.
X

The points A4(0.5, 5) and B(3, ~10) lie on the graph.
Find the values ot p and g.

4{0.5,5)

RN

5= 40.59+1
0.5

5=2p+0.5¢+1
10=4p+q+2

Sub (2) inte
4(~33-9¢}+g=8
~133-36g+g=8
-132-35¢=8
35¢=-140
g=-4

Sub g =-4 inte (2)
P =—-33-9{-4}
p=3

Answer p
q

Y

~. B(3,-10)

[Tura over
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£ ={integers v:1=x%20}

P = {prime numbers}

O = {multipies of 3}

@

(b)

List the element(s) in PN Q.

P ={2,357.11,13,17,19
0=13,69,12,15,18)

PNQ=(3)

Answer 3 or {3}

Circle the correct statement from the list befow.

PCO (QUPY={1}

[Turn over
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10

16

Jen wants to buy a vacuun cleaner costing §480.

Covey Norm departimental store has a payment plan for customers to pay a deposit
of $100 and then 24 monthly payments, each of 4% of the original cost of the
vacuum cleaner.

How much more than ihe original cost will Jen pay if she uses the payment plan?

Total cost from offer

$100+5480x imm.x 24 =$560.80

100

Difference

3560.80-$480 = 580.80

Answer  $............80.80.
The scale drawing in the answer space below shows a piece of land ABCD.

The owner of the land decides to use part of the land to build a nursery based on the
following requirements:

1) The nursery is closer to the line A8 than 4D
(i The nursery is closer to the point [ than €

By constructing an angle bisector and a perpendicular bisector, shade the arca of the land
where the nursery will be buiit.

Answer ) {3]

[Turn over




13

1L Sketch the graph of y=9-{(x ~1)? on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the axes and
the maimum point on the curve.
Answer

Yy &

(1,9)
(0, 8)

y=9-(x-1)°

(~2.0) (4,0)

[Turn over

i3

12

12 Inthe diagram. D and E arc points on 4B and BC respectively such that
angle BDE = angle BCA.

BD = 16cem, D4 =8 cmand BE =12 em,

A 8em D 16 cm B

12 om

7

C

(@)  Show that triangle BDE and triangle BCA are similar.

Answer (a) In triangle BDE and triangle 8CA4

= Angle CBA
Angle BCA i

a common ansiel
Ve

s similar to triangle BCA {(AA fest)

[2]
(b)  Hencee, find EC.
BC_Bd
BD BE
12+EC_24
16 12
EC =20
Answer EC=. 2]

[Turn over
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13

(a) (i) Express 84 as the product of its prime factors.
Answer 22 x3xT.
()  The number 27 isa perfect square.
g

fand g are prime numbers such that 7 <g.
Find the value of & and the value of g.

Answer h=.... PO SOOI

g=..

(b)  Find two numbers, except 360 and 24, that have a lowest common multiple of
360 and a highest cornmon factor of 24.

360=27x3 x5
24=2"x3

Px3x50=72
2> x3x5=120

Answer

{Turn over

14 Factorise completely

1 ®
(1

b)
2]

Jax -x-a+2x".

Method 1

1
2ax-x—a+2x
=20x—a~X+2x"

nm?aLTxAx:N&

= wa - _.Xsl L
Method 2
20% ~x ~a+2x"
=2ax+ 2% -x-a
anAz+kv|Aa+av

~(25-1){a+3)

Answer Awk - Mv? + xv {21
4y ~16yx°.
437 —16yx°
= NC\T\N - Axwv
= RC\.TT qufiw.«v
Answer _ 4y(y~2x)(y+2x) 2]

[Turn over
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15

A polygon has » sides. Two of its exterior angles are 21 ° and 54°.
The remaining exterior angles are 157 each.

Find

(a) the value of n,

Sum of exterior angles = 360°

EJ%ﬁ?Lv:nw%u
n=21

Answer n= ... 2o

(b)  the sum of interior angles of the polygon.

sum of interior angles
=(21-2)180°

= 3420°
e 3420°

Answer

[Turn over

16
16 (a) 4 skilled workers can complete a job in 5 days. 5 semi-skilled workers can
complete the same job in 6 days. How long does it take 1 skilled worker and
| semi-skitled worker t complete the same job if they work together?
Semi-skilled na, of davs Rate
- 1720 inverse
' relation
5 6 1/30  inverse refation
ERE
2] 1 1 —+—| =12
20 30
(2]
Answer e 120 days (2]

(b)  Itis given that y is directly proportional to the square of xand y=pfora
particular value of x. Express y in terms of p when this value of x is halved.

Answer 1 {2}

[Turn over
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17

The ratio of the base areas of two geometrically similar cylinders is 9:25.

@

(b)

(©)

If the surface area of the smaller cylinder is 480 om? , what is the surface area 18
of the larger cylinder?

(a)
Aj surface area of smaller cylinder
Ay surface area of larger cylinder

480

3
x 25

e=1333k
3

=1330 cm? (3 s.f)

2

Answer 13300 om™ 2]

Find the ratio of the heights of the two cylinders. ®
}

h; height of smaller cylinder

hy, height of larger cylinder

h o4 [9 3
B\, V255
or

h, |4, [25 s
b4 Vo 3

Answer 3:50r5:3. n

Both cylinders are filled with silica. The mass of the silica in the larger
cylinder is 36 kg. Find the mass of silica in the smaller cylinder.

me 3 3
m; S
3
Enum x 36
NS
=7776kg"

Answer 777600 kg (2]

[Turn over

A is the point (3 , 2) and 5 is the point (9, -1).

Find the length of the line AB.

Length AD = ,Mmo - w% + AL - wvm

= 6,7082 = 6.71 units (3 s.0)

Answer  ........6.71...........units [2]

Find the equation of the straight line that is parallct to AB, and passes through
point (-4, 0}

Gradient,p uc,s,m
=31
T T2

R H.;xr N

y = N\, 2R

Sub C(-4,0)
=2 (- +e
¢ —2
y=tx-2

Anmswer |y = cx 2 13}

[Turn over
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p4i]
The diagram shows a circle, centre O, radius 16 cm. 20 The fime taken to complete a task by two groups of students, Group 1 and Group 2, were
B is the mid-point of the chord AC, DE is a diameter and BE =25 cm. recorded.
D The results are shown in the dot diagram
Time {in hours) taken to complete a task
B
A
%
o
& s & @
.\ e & 3 & @ ®
E : ®Group 1
(@) Calculate angle AQC in radian. 0 2 3 5 6 7 8 g 10 ©Group?
& O Q@
9
cas BOC =-— .
16 S ©
. 9
BOC =cas™ = &
16 =
A
AOC = NoomL_ImW
- 1.94678 (a)  Write down the median time taken by Group 1.
= 1.95(3 s.f)
Answer  weereerereee 198 2} ARSWEr b hOUTS (1]

(b) Hence, find the area of the segment ABCE.
(&)  Write down the range of the time taken by Group 2.

Reflex angle AOC = 27~ 2cos”! .WN
= 4.336405 ANSWEF  .ovnriieieenBinesinnn.. hOUTS 1
Area of segment ABCE (€)  Alice claims that Group 2 took a shorter time to complete the task as the range of
[ . the time taken by Group 2 is shorter than that of Group 1. Do you agree? Justify
- uﬁ_ 6 V?.wuiaéa 4.336405) .
2 YOUr answer.
I........disagree... because Group 1 has an extreme valne which will affect
=674.1186 the rangze.of Group 1. Hence, it is not fair/ te to claim that Group 2 took a shorter 2
=674 cm? (3 s) w
(C)] Which group’s timing was more consistent? Justify your answer.
Answer (d) Group ....]..’s fiming was more consistent becanse the interquartile range
of Grou: 1, 3 hours, is less than that of Group 2. 4 hours.
Answer —.......6hcoeom? B
OSC%N, s more consistent because the standard deviati oup.2.is N
2 06 hours i3 5.5 which is less than that of Group I’s, 2.14 hours,
{Turn over
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21

The number of bacteria, N units (in thousand), in a food item after f minutes, are connected

by the equation ¥ = 402" J .

The graph N =40(2 =1y js drawn on the grid below.
N units (in thousand)

400
350
300
250
200
150
100
50
0 t mins
(a)  Use the graph to cstimate the range of values of £ such that 80 < N <320 .
Answer ..o 2<i<b {1
(b) () By drawing a tangent, find the gradient of the curve at (1, 40).
Gradient = 150-20
5-0.3
=27.7(%0.5 i.e 27.2s gradient < 28.2)
Answer —vveeen 28T iiiiiieienee 2]

[Turn over

22

(i)  Hence, siate what the tangent al (1, 40) represents.

Answer The tangent represents the rate of change/ growth/ increase of the number of
bacteria in the food after 1 mins or after/ at 7= Imin... i

(i) The foad iiem is not safe to be consumed when the number of bacteria s at
Jeast 800% from its original amount.
Using the graph. determine after how long the food item is no longer safe to
be conaumed.

Af1=0, N =20 (can be read from graph)

time = 3 min

Solving of #-vates using algebraic method is not acceptable.

ANSWEF  cvennrnorivnvns

[Turn over
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23

In the diagram, ABC represents a horizontal triangular garden.

CB=5m.
Angle ACB = 64" and the hearing of 4 from B is Nmoo.
A N
.7},!!}!{.1!;
/ ~ 5
\\\\
\ \ 5
L
C
(a)  Calculate the bearing of B from 4,
Bearing = 280 -180 = 100"
OR
Bearing = 180 -AWSO -Nmoov = 100°
AnSWET 00 Lo

(b) A vertical tree, BT, has its base at B.
"The angle of depression of the point C when viewed from the top of the tree is 24",
(i)  Find the height of the tree.
Height of cliff = Stan24-
=2.22614

=223m
Answer  n2.23iiinnem 2]

(i) David measured the largest angle of elevation of the top of the tree as
seen from the path AC.
Calculate this angle of elevation.

SinGd” = shortest distance
3 ..

shortest distance = Ssin64-

= 4.49397

Let the largest angle of elevation be 6.

tanf = mplmmm.w..a
Ssin64
6 =26.35208

=264 (14d.p)

Answer ... 264 .o (3]
End of Paper

[Turn aver
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Mathematical Formulae
Compound Interest
r
Total amount = P 1

Mensuration

Curved surface area of a cone = s/

Surface area of a sphere = 4777

1
Volume of a cone = 3 wth

4
Volume of a sphere = — 77
3

1
Area of triangle ABC = Eab sin C

Arc length = r6, where 6 is in radians

1 .. .
Sector arca = Erz 6, where 0 is in radians

Trigonometry

a b ¢
sind sinB sinC

@ =b*+c*-2bccos A

Statistics

Mean = z—ﬁc
>f

Standard deviation = \/ EEﬁJv’ i - (2&)
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Answer all questions.

%)

a

7

Wi

1 (a) Solve the equation

Answer a= ......cciiiiiiiiiiiiion. [3]

7x+3 <3y

(b)  Solve the inequalities ~2 <

Answer ... [3]
[Turn over
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C Express +
(©) P 184° -30d+8 16-94>

as a single fraction in its simplest form.

ANSWET it [4]

[Turn over
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2 In the diagram below, 4, B, C and D are points on the circumference of a circle of centre O.
FCE is a tangent to the circle at C.

Angle BAC = 68° and angle DOC = 100°

B

F

Find, giving reasons for each answer,

(1) angle DBC,

ARSWET i [1]
(i1) angle DCF

ANSWEF i [1]
(iii) angle BDO.

ARSWET ovvivviiiiiiiiii [2]

[Turn over



3 The diagram shows a solid made up of a cone and a hemisphere.
The hemisphere has a radius of 5 cm.
The cone has a base radius of 5 cm and a height of 12 cm.

(a) Calculate the surface area of the solid.

[Turn over



(b) Calculate the volume of the solid.

Answer ... cm’ [2]

[Turn over



: C |
| A8
E 80 cm
E \A-’)C:{(\
' _____________________________ D Y
50 cm
4 125 cm

A piece of steel rod 4B is placed in a box as shown above. 48 is 145 cm.
One end of the steel rod, 4, is in the bottom corner of the box and the other end of the
steel rod, B, is below the top comer of the box.

It is given that the box has a height of 80 c¢m, length of 125 ¢cm and width of 50 cm.

(a) Find the length of BD.

ARSWEF vt cm [3]

[Turn over



(b) Find the angle ABC.

ANSWEF oo ° [3]

[Turn over
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5 The diagram shows a plot of land that is in the shape of a quadrilateral PQORS where
PR =2.2km and PS = 1.4 km. Angle PRQ = 90°, angle RPQ = 25° and angle SPR =42°,

R
O
S

J

(a) Calculate the length of OR.

(b) Calculate the area of the plot of land.

Answer ... km“ [3]

[Turn over



11

(¢) Determine whether it is possible to build a circular fence such that points P, O, R
and S lie on the circumference of a circle.
Justify your decision and show your calculations clearly.

ATISWET oo o e e oo e e e e e e e e et et —ee eee res et e e et et e

..[4]

[Turn over
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Ben has just relocated back to Singapore from United Kingdom.

(a)  Ben converted his savings of £50 000 to Singapore dollars when the exchange rate
between pounds (£) and Singapore dollars (S$) was £1 = S$1.78.
Calculate the amount of money in Singapore dollars Ben received after the

conversion.

Answer S$................ ... (1]

(b) Benis intending to invest this sum of money in a fixed deposit called the “Multiply
Plan” for a period of one year. The interest earned from the “Multiply Plan” is
compounded monthly based on the interest rates listed below.

Multiply Plan

Interest rate for first six-month period

2% per annum

Interest rate for next six-month period

2.5% per annum
(based on total amount at the end of the
first six months)

Calculate the total amount of money in Singapore dollars that Ben would have at
the end of one year, correct to the nearest cent.

Answer S$........iiii [3]

[Turn over



(c)

13

Prior to returning to Singapore, Ben worked out a projected monthly expenditure

for living in Singapore.

Rental of a HDB flat | S$2200
Food S$400
Transport S$100
Leisure S$500

However, he realised that his actual monthly expenditure was different from his
projected amount. He has to pay 25% more for rental of a flat, 40% more for food
and 30% more for transport than what he had projected.

In order to reduce his monthly expenditure, he decided to cut back his monthly

expenses for leisure by 50%.

(i) Calculate Ben’s actual monthly expenditure.

Answer S$

(i1) Calculate the percentage increase in Ben’s actual expenditure compared to his
projected monthly expenses, correcting your answer to 3 significant figures.

Answer ... Y% [2]

[Turn over
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A local restaurant has 3 outlets in Bishan, Clementi and Orchard Road.

Each outlet offers 4 different set meals at the following prices.

Set A SetB Set C SetD
$10 $12 $14 $20
The table below shows the number of set meals sold at the different outlets for the month of
January.
Set / Outlet Bishan Clementi Orchard Road

Set A 250 100 300

Set B 100 80 150

Set C 50 30 120

Set D 80 20 100

(a)  Represent the information given in two matrices, a 1 x 4 matrix, P, and

a4 x 3 matrix, Q.

(b) Evaluate PQ.

(¢) Explain what each element in PQ represents.

AFISWEE oo e e e e e e e e e e e et et e e e et et e e et et et e e

Answer P= ..................... [1]
Q= [1]

Answer PQ= ........................ [2]
-[1]

[Turn over
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In view of the Circuit Breaker which took place in the month of April, the restaurant started a
delivery service in place of dine-in and offered the different set meals at the same price.

In the month of April, there was a 20% increase for each type of set meal sold at the outlet in
Bishan and a decrease of 40% for each type of set meal sold at the outlet in Orchard Road.
The number for each type of set meal sold at the Clementi outlet remained the same in the
month of April.

The matrix R, a 3 x 1 matrix, is such PQR gives the total amount of money collected by the
three outlets in the month of April.

(d) Write down matrix R.

Answer R= ...l [1]

(¢) Evaluate PQR.

Answer PQR = ....................... [2]

()  Calculate the difference in the total amount of money collected by the restaurant in
April compared to January.

Was there an increase or decrease in the total amount of money collected by the
restaurant in April compared to January?

TS W T oo oo e e e e o et e e e e ee et e e e et et aae aee aee aee e e e e
..[2]
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8 A tower is made of grey and white cubes.

16

The first layer of the tower is made with one grey cube.

Layer 1

A tower with two layers is made with five grey cubes and one white cube as shown

below.

Layer 1

Layer 2

A tower with three layers is made with nine grey cubes and six white cubes as shown

below.

Layer 1

Layer 2

Layer 3

(a) Complete the table below.

[3]

Number of layers 1 2 3 5
Total number of white cubes 0 | 6
Total number of grey cubes 1 5 9
Total number of cubes 1 6 15

[Turn over
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(b) Find, in terms of », the total number of grey cubes in a tower with » layers.

Answer ... [1]
(¢) Find, in terms of #, the total number of cubes in a tower with » layers.

ARSWEr oo [1]

(d) Sarah used 97 grey cubes to build a tower.
Calculate the number of white cubes she used.

Answer ... cubes [3]

[Turn over
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The graph below shows the heights of 120 Secondary Four students in a school.

(a)

(b)

18

130 ;

120

110 | 7

100 /

90 -

e,
i,

80

0 Fine

60

Cumulative frequency

50 : -]

40

g
N

20

v
150 155 160 165 170 175 180 185
Height in centimetres

Using the graph,
(1) write down the median,

ANSWEF . oo,

(i1) find the interquartile range

Answer ... .o

Given that 40% of the students are taller than x cm, find the value of x.

AUSWEr X = oo oo

............. [1]

[Turn over
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(¢) The minimum height requirement to join the school’s basketball team is 175 cm.
If two students are randomly selected, calculate the probability that they meet the
height requirement for the school’s basketball team.

Answer ... i [2]

(d) (i) Complete the frequency table below. [2]

Height (cm) Frequency

150 <x =155

155<x =160

160 <x <165

165<x =170

170<x <175

175<x =180

(ii) Estimate the mean height of the students.

ARSWEF i oot cm [1]

(iii) Estimate the standard deviation of the height of students.

[Turn over
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10 The diagram shows a rectangle PORS, where PO =15 cm and PS = 10 cm.

The large circle has a centre 4 and touches three sides of the rectangle.
The small circle has a centre B and touches two sides of the rectangle.
The small circle touches the large circle at point T.

The large and small circles touch the side SR at D and C respectively.
The point £ is the foot of the perpendicular from B to 4D.

| 0

10

I

It is given that the radius of the large circle is 5 cm and the radius of the small circle is x cm.

(a) Write down, in terms of x, an expression for the lengths of

(i) 4B,

ANSWer coooiiiiiiii 1]
(it) AE and

ARSWer ..o [1]
(ii1) DC.

ANSWeEr i [1]

[Turn over
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(b) Form an equation in x and show that it simplifies to x2 —40x +100 =0. (3]

(¢) Solve x*-40x+100=0, giving your answer correct to 2 decimal places.

ANSWer X = .cccocieee s . OTX= Liiiiiiinnnn, [3]

(d) Hence, find the radius of the small circle, correct to two decimal places.

ANSWEF v iiei i cm [1]

[Turn over
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22

The variables x and y are connected by the equation y =2x + —47 -5.

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

(a)

X 0.75

1.5

y 3.61

1.44

3.25

5.16

7.11

Find the value of p, giving your answer to 2 decimal places.

Answer p =

[Turn over
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(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0<x<7.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for -1<y<8.

On your axes, plot the points given in the table and join them with a smooth curve. [3]

[Turn over
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24
Use your graph to find,

(1) the least value of y,

Answer y =

(i1) the range of values of x for which y is less than 2,

Answer

(iii) the solutions of the equation 3x” = 14x” -8 by drawing a suitable straight line.

ANSWEY X = sovrvrssereirinsvinein i ine s

[4]

[Turn over



25

12 The most popular ride at the Outer Space amusement park is the Ferris wheel.
The diagram below shows a model of the Ferris wheel at the park.

Each day, the Ferris wheel rides run from 10:30 a.m. to 8:30 p.m. with an hour break for
maintenance work at 3 p.m.

The Ferris wheel has 16 passenger cabins. There are seats for 3 passengers in each cabin.
Due to recent rules on social distancing, it is mandatory to have an empty seat in between
two passengers in each cabin.

Before each ride, passengers take about 5 minutes to be seated and undergo safety
checks. At the end of each ride, passengers take about 2 minutes to disembark.

The table below shows the ticket prices for one ride on the Ferris wheel for weekdays
and weekends. Tickets must be used on the same day of purchase.

Weekday Ticket

$18

Weekend Ticket

$23

(a) Given that the Ferris wheel makes 1 revolution every two minutes and makes
4 revolutions per ride, calculate the total number of rides each cabin on the Ferris
wheel makes in one day.

Answer ... oo,

veeeeonooorides 2]

(b) Calculate the maximum number of passengers that the Ferris wheel can take in one

day.

Answer ... ..o........

.........passengers [1]

[Turn over
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(¢c) If all the seats are taken up for every ride, calculate the total amount of money that
the park can collect from the sale of tickets for Ferris wheel rides on a weekday.

Answer §.................... 1]
(d) To commemorate its tenth birthday, the amusement park is planning to give out free
tickets for its Ferris wheel rides.
Propose a sensible number of tickets to be given free such that the amount collected
{rom the sale of tickets sales for the day covers its operating cost of $10 000. It is
also estimated that 40% to 60% of the total possible seats will be taken for each

nde.

Explain your proposal clearly and state any assumptions made.

[Turn over
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(d)

AT ISWE e e e e e e o e e e e e e e e e e e e e e e

...[6]
End of Paper

[Turn over
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Compound Interest

Mensuration

Trigonometry

Statistics

2

Mathematical Formulae

\.
Total amount = P| 1+——=

100

Curved surface area of a cone = /!
Surface area of a sphere = 47

. 1
Volume of a cone = = m?h

3

4
Volume of a sphere = 3 o’

1
Area of triangle ABC = 3 absin C

Arc length = 6, where 8 is in radians

1
2 .. .
Sector area = > 6, where @ is in radians

a b c

a* =B+ ¢t - 2bc cos 4

Mean = Mb
>t

Standard deviation =
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(b)

3

Answer all questions.

Solve the equation

SIEW
It
W

a a
773

30’ =Ta
3a* -Ta=0
a(3a-7)=0

a=0 or QMN;M.
3

Solve the inequalities —2 < ql»w..ﬂw <3-x.
|~AEmwlx

2
|NA|N«+w and lﬂf.uMmlx

2 2

-4<7x+3 and Tx+3=2(3-x)
-4<7x+3 and Tx+3=6-2x
-Tx<7 and 9x+3=6
~-x<l and 9x=<3
x>=-1 and y.mw

3

1

Ans: -l<xs-—
3

[31

3]

[Turn over

(©

4

Express as a single fraction in its simplest form

6 3
+ .
1847 -30d +8 16-94°

6 . 3

1847 -30d+8  16~9d"
_ 6 . 3

23d-1)3d-4) (4=3d)(4+3d)
_ 3 . 3

(3d —\)(3d-4)  (4=3d)(4+3d)
- 3 3
T Bd-D)(3d—4) (3d—4)4+3d)
_ 3(4+43d)-3(3d-1)
" (3d=1)(3d —4)(4+3d)
_1249d4-9d+3
T Bd-1)(3d—4)(4+3d)
- 15
T (3d=1)(3d - 4)(4+3d)

or

-15
" (4=3d)3d - 1}(4+3d)

Alternative solution
6 L3

184% ~30d +8  16-94>
_6(16-9d")+3(184" ~30d +8)
C (16-9d7 (1847 = 30d +8)
 6(4—3d)(4+3d)+6(3d ~1)(3d - 4)
T 2(4=3d)(4+3d)(3d - H)(3d - 4)
~ 6(4-3d)(4+3d)=6(3d — 1)(4—3d)
T 2(4-3d)(4+3d)(3d - 1)(3d -4)

oilmﬂ%fETELL
T 204 -3d)(4 +3d)3d —\)(3d - 4)
~ 15
T (3d=1)(3d - 4)(4 +3d)

(44

(4]
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5

In the diagram below, A, B, C and D are points on the circumference of a circle of centre 0.

FCE is a tangent to the circle at C.
Angle BAC = 68° and angle DOC = 100°

B

F

Find, giving reasons for each answer,
(i) angle DBC,

Angle DBC
W (angle DOC)

il

50° [Angle at the centre is twice the angle at the circumference]

(ii) angle DCF
angle DCF = angle DBC = 50° (angles in alternate segment are equal}
(iii) angle BDO,

Angle ODC
180°-100°
2

=40°
Angle BDC = Angle BAC = 68° (angles in the same segment are equal

Angle BDO

= Angle DBC — Angle PDC
= 68° - 40°

=28°

[Turn over

3 The diagram shows a solid made up of a cone and a hemisphere.
The hemisphere has a radius of'5 e,
The cone has a base radius of 5 cm and a height of 12 cm.

(a) Calculate the surface arca of the solid. 31

Slant height

Y127 +5°
3em

=1

Surface arca of solid

- TQEVT WX 4r(5)?

=65x+ 50
=115 cm’
=361ent® (3sf)

[Turn over



(b)

Calculate the volume of the solid.

Volume of the solid

- waamcs NEERTE)

2/\3
n_oo§+mmwa
u_mwwﬁ or @ﬁn\zw

3 3
=576cm™(35f)

2]

[Turn over

C

-8

D

50 cm

A {25 ¢

R0 em

A piece of steel rod AB is placed in a box as shown above. AB is 145 cm,
One end of the steel rod, 4, is in the bottom corner of the box and the other end of the
steel rod, B, is below the top corner of the box.

It is given that the box has a height of 80 cin, length of 125 cm and width of 50 cm.

(a) Find the length of BD.

By Pythagoras’ thcorem,
(D)’ =(Dx} +(:Lx)

2

(D) =(4B)' -(4D)
(BD) =145° -Aav

BD=v21025-18125
BD =53.8516
BD =539 cm(3sf)

(31

[Turn over



(b)

Find the angle ABC. 3]

cos/ABD = @

AB

V2900

145

V2900

145
2 ABD =68.199° (3dp) [M]1]

co0SZLABD =

£ABD =cos™

orsinLABD = E
145

£LABD =68.199° (3dp)

V18125
V2900

LABD =68.199° (3dp)

ortan LABD =

LABC =180°- £4BD
LABC =180°-68.199°
LABC =111.8° (1dp)

Alternative sofution

By Pythagoras’ theorem,
(4c) =(cp) +(4D)

(4c) umoJASmevw
AC =+24525 cm

Using cosine rule,
(4c) = (4B +(BC)' ~2(4B)(BC)cos 24BC

AEVN = (145)’ +Amo| BoovN -NA_&V?OL\%VSK;R
(145) %OL\QV“ A%%
2

ABC =
oS A_&xmo - ,\Nooov

cos L4BC ==0.37139
LABC =111.8° (1dp)

[Turn over

10

5 The diagram shows a plot of and that is in the shape of a quadrilateral PORS where
PR =2.2km and PS= 1.4 km. Angle PRQ = 90°, angle RPQ = 25° and angle SPR = 42°.

Calculate the length of OR. 21
tan25°= or
22

QOR=2.2tan25°
OR=1.03km(3s.1/")

* Altemative method: Using Sine Rule
Calculate the area of the plot of land. [3]

Area of the plot of land

= 1 22){2.2tan25°) |+ 1 1.4){2.251n42°
2 2

[M1, M1=subtitution of values into formula for area)

=1.12846+1.03046
=2.16 km*

[Turn over
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11

Determine whether it is possible to build a circular fence such that points P, O, R 4]
and § lie on the circumference of a circle.
Justify your decision and show your calculations clearly.

Using cosine rule,
()" =(Ps) +(PR)" ~2(PS)(PR)cos LSPR
(SRY =(1.4) +(22) ~2(1.4)(2:2) cosd2®
(SR)" =2.2222(557)

SR =1.4907 ki (S5f)

Using sine rule,
sinZPSR _sin/ZSPR

PR SR
sinZPSR _ sin42°
22 1.4907
sinzPSR=S042" 55
1.4907

£PSR=80.936°(3dp)

LRQP ~180° ~ LPRO - LRPQ
LRQP =180°=90° - 25°
LRQP = 65°

£ PSR+ £ ROP =80.936° +65°
LPSR+Z.ROP =145.936°

Since LPSR+ £ZRQOP =180°, points P, Q, R and S do not lie on the circumference
of the circle

(By the converse of the property that angles in opposite segments are
supplementary or opposite angles in a cyclic quadrilateral add up to 180°).

[Turn over

12

6 Ben has just relocated back to Singapore from United Kingdom.

(a)

(®)

Ben converted his savings of £50 000 to Singapore dollars when the exchange rate  [1]
between pounds (£) and Singapore dollars (S$) was £1 = S$1.78.

Calculate the amount of money in Singapore dollars Ben received after the

conversion.

£1=S%$1.78

£50 000 =S1.78 x 50 000
£50000=S8%$89000 [ ~

Ben had S$89 000 after conversion.

Ben is intending to invest this sum of money in a fixed deposit called the “Multiply  [3]
Plan” for a period of one year. The interest earned from the “Multiply Plan” is
compounded monthly based on the interest rates listed below.

Multiply Plan

Interest rate for [irst six-month period 2% per annum

2.5% per annum
(based on total amount at the end of the
first six months)

Interest rate for next six-month period

Calculate the total amount of money in Singapore dollars that Ben would have at
the end of one year, correct to the nearest cent.

Amount of money Ben has after the first 6 months
&
"

= ?cooov 1+ M2)
100

1
L%%e Ig

=$89893.7166 (4dp)

Amount of money Ben has after the next 6 months

3

25
L%%Z;& PRALY
100
=(89893.7166) e
480

=$91023.2568 (4dp)
=$91023.26 (2dp)

[Turn over
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14

7 A local restaurant has 3 outlets in Bishan, Clementi and Orchard Road.

Prior to retumning to Singapore, Ben worked out a projected monthly expenditure
for living in Singapore.

Each outlet ofters 4 ditterent set meals at the following prices.

Rental of a HDB flat | $$2200 Set A Set B Set C Set D
Food $$400 510 $12 $14 $20
Transport S$100
Leisure §$500 The table below shows the number of sct meals sold at the different outlets for the month of
January.
However, he realised that his actual monthly expenditure was different from his
projected amount. He has to pay 25% more for rental of a flat, 40% more for food Set / Qutlet Bishan Clementi Orchard Road
and 30% more for transport than what he had projected. Set A 250 100 300
Set B 100 80 150
In order to reduce his monthly expenditure, he decided to cut back his monthly Set C 50 30 120
expenses for leisure by 50%. (2] Set D 30 20 100
(i) Calculate Ben’s actual monthly expenditure.
(@)  Represent the information given in two matrices, a 1 x 4 matrix, P, and 2]
Ben’s actual monthly expenditure a4 x 3 matrix, Q.
211252200} 142 400 +| 2% x 100 | +] 22 x 500
100 100 100 100 P=) 10 12 14 20
=2750+560+130+250
83690 250 100 300
Tow o-| 100 80 150
- 50 30 120
(ii) Calculate the percentage increase in Ben’s actual expenditure compared to his 80 20 100
projected monthly expenses, correcting your answer to 3 significant figures. 2] .
(b)  Evaluate PQ. [2]
Total projected expenditure
= §$2200 + S$400 + S$100 + S$500 250 100 300
=8$3200 100 80 150
%L 10 12 14 20 a
Percentage increase in his actual expenditure compared to his projected monthly 50 30 120
expenses 8 20 100
_3690-3200 150 PO uﬁ 250041200+ 70041600 1000+960+420+400 3000+ 1800-+1680+2000
3200
=153% (3s.f) PO uﬁ 6000 2780 8480 M
(©) Explain what cach clement in PQ represents. [1
6000 represents the total amount of money (in dollars) collected from the sales of
set meals by the Bishan outlet of the restaurant in the month of January.
2780 represents the total amount of money (in dollars) collected from the sales of
set meals by the Clementi outlet of the restaurant in the month of January.
8480 represents the (otal amount of money (in doflars) collected from the sales of
. set meals by the Orchard Road outlet of the restaurant in the month of January.
[Turn over

[Turn over



15 16
8 A tower is made of layers of grey and white cubes.
In view of the Circuit Breaker which took place in the month of April, the restaurant started a

delivery service in place of dine-in and offered the different set meals at the same price. The first layer of the tower is made with one grey cube.
In the month of April, there was a 20% increase for each type of set meal sold at the outlet in

Bishan and a decrease of 40% for each type of set meal sold at the outlet in Orchard Road. The Layer 1

number for each type of set meal sold at the Clementi outlet remained the same in the month of

April.

A tower with two laycrs is madc with [ive grey cubes and one white cube as shown

The matrix R, a 3 x 1 matrix, is such PQR gives the total amount of money collected by the below.

three outlets in the month of April.
(d) Write down matrix R. [11 Layer 1
1.2
R=| 1 Layer 2
0.6
A tower with three layers is made with nine grey cubes and six white cubes as shown
below.
(e) Evaluate POR. [2]
12 Layer 1
POR L 6000 2780 8480 _ 1
0.6
Layer 2
PQR=[7200+2780+ mom&
POR =[15068]
Layer 3
® Calculate the difference in the total amount of money collected by the restaurant in
April compared to January.
{2]
Was there an increase or decrease in the total amount of money collected by the
restaurant in April compared to January? (a) Complete the table below. 3]
Total amount collected in January Number of layers 1 2 3 4 5 n
=$6000 + $2780 + $8480
=$17 260
Total number of white cubes 0 1 6 15| 28 (n-1)(2n-3)
Total amount collected in April
=$15068
Total aumber of grey cubes 1 5 9 13| 17 dn-3
Difference
=$17 260 - $15068 .
=32192 Total number of cubes 1 6 15 | 28 | 45 2 -n

There was a decrease in the total amount collected by the restaurant in April.
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9  The graph below shows the heights of 120 Secondary Four students in a school.

(b) Find, in terms of n, the total number of grey cubes in a tower with n layers. {11
130 + :
Forn = 1, no. of grey cubes = 1 et :
Forn =2, no. of grey cubes =5=1+4 120
For n = 3, no. of grey cubes = 9= 1+4+4 -
Forn =4, no. of grey cubes = 13=1+4 +4+4 110 =
Forn =5, no. of grey cubes = 17=1+4 +4 +4+4+4 i £
Total no of grey cubes in a tower with n layers 100 o -
=1+ (n-1)4)
=1-+4n-4 . 90
or F
=4n-3 | g 80 )
] \
) 0 7
B /:
= 60
5
(¢) Find, in terms of », the total number of cubes in a tower with n layers. mn O s
Forn=1, total no. cubes =1=1x1 40
Forn=2, total no. cubes=6=2x3 7
Forn = 3, total no. cubes = 15=3x 35 10 -
For n= 4, total no. cubes =28 =4x7
Forn =35, total no. cubes =45=5x9
20
Total no of grey cubes in a tower with n layers ) = -
=nx(2n-1) [Bl] 10 =
or o i :
ok 0 1 Aot £ : I
o [Bl] 150 155 160 165 170 175 180 185

Height in centimetres

: (a) Using the graph,
(d) Sarah used 97 grey cubes to build a tower. 31 (i) write down the median, [
Calculate the number of white cubes she used.
Median = 165 cm

4n-3=97
4n =100 (i1) find the interquartile range [1
n=25
Interquartile range
Total no of cubes to build a tower with 25 layers =170 - 160
=25(50-1) = 10cm
=25(49)
=1225 (b)  Given that 40% of the students are taller than x cm, find the value of x. [1]
No. of white cubes used 60% of students
=1225-97 =0.6x 120
=1128 =72

x=167
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The minimum height requirement to join the school’s basketball team is 175 cm. [2]
If two students are randomly selected, calculate the probability that they meet the
height requirement for the school’s basketball team.

Probability
I 10
= — X ——
120 119
1
1428
OR
12 11
=
120 119
R
1190
(i) Complete the frequency table below. 2]
Frequency | Frequency | Frequency
Height (cm) Frequency | (Alternative | (Alternative | (Alternative
Solution) Solution) Solution)
[50<x <155 11 9] 12 12
155<x =160 19 19 18 18
160 <x <165 30 30 30 30
165<x=<170 30 30 30 30
170<x=<175 19 18 19 18
175<x=180 11 12 11 12
(¢) Mean 165 cmn 165 cm 165 cin 165 cm
(3 sf) 3sh) (3 sf) 3 sh
7.10 cm 7.16 cm 7.04 cm 7.10 cm
(D SD 3 sf) (3sf) (3s) (3sf)
(ii) Estimate the mean height of the students. [11
Mean height=165cm (3 s.f))
(iii) Estimate the standard deviation of the height of students. [1]

Standard deviation=7.04 cm or 7.10.cm

[Turn over

10 The diagram shows a rectangle PORS, where PO = 15 cm and PS =10 cm.

The large circle has a centre 4 and touches three sides of the rectangle.
The small circle has a centre B and touches two sides of the rectangle.
The small circle touches the farge circle at point 7.

The large and small circles touch the side SR at D and C respectively.

The point £ is the foot of the perpendicular from B to AD.

P

10

S

It is given that the radius of the large circle is 5 cm and the radius of the small circle is x cm.

(a)

Write down, in terms of x, an expression for the lengths of

() AB=5+x

(ii)

AE=AD-ED
AE=5-x

i)

EB=DC
EB=SR-SD-CR
EB=15-5-x
EB=10-x
DC=10-x

[3]
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11  The variables x and y are connected by the equation ¥ =2x+ MMlm .

x
(b) Form an equation in x and show that it simplifies to x ? _40x+100=0, 31 Some corresponding values of x and v, correct to 2 decimal places, are given in the table below.

Ammvu nﬁkmv~+¢mwv~ x 0.75 1 1.5 2 3 4 5 6
Am+xvu = Amlxvm +C0|xv~
y 3.61 1 P 0 1.44 3.25 5.16 7.11
25+ x7+10x =25+ x* =10x +100+ x* - 20x
25+ x> =10x+100+x2 = 20x —=25-x* =10x =0
x2=40x+100 = 0 (shown) (a) Find the value of p, giving your answer to 2 decimal places. [
subx=135,
hnwﬁ.mv+|>|ulm
(15)
p=-022(2dp)
(¢©)  Solve x* —40x+100 =0, giving your answer correct to 2 decimal places. [3]
¥ -40x+100=0

~(~40)=[(~40)" ~4(1)(100)
- 20

x=373205 or x=2.67949
x=3732Qdp) or x=2.68(2dp) [Al,Al]

[M1]

(d) Hence, find the radius of the small circle, correct to two decimal places. 1]

Radius of the small circle = 2.68 cm (Reject x = 37.32 as as x < 5)
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(b)  Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0 x<7.

Using a scale of 2 cm to represent | unit, draw a vertical y-axis for -1< y <8, ()  Use your graph to find
On your axes, plot the points given in the table and join them with a smooth curve. B3] .
(i) the least valuc ol y, [1
Least value ofy=-0.24 (= 0.1)
(ii) the range of values of x for which y is less than 2, 2]
Graph of y = 2 drawn
09(x0.1)<x<33(x0.1)
(iii) the solutions of the equation 3x" = 14x* —8 by drawing a suitable straight line. [4]
3x' = 14x7 -8
3x' 14x7-8
x* x*
3x=14- m,
x-
)
2 x°
3x 4
——t ——=
2 &
3
2.4 so9ss
2 X
3x + NN -5=2
2 x
X2 M 52242
2 2 X 2
2x+ A |mnw\<+w
X 2
. 1
Line of y = M.,. +2 drawn
x 0 4 7
v 2 4 5.5
x=0.85(=0.1)orx=4.55(=0.1)

[Turn over

[Turn over



25

12 The most popular ride at the Outer Space amusement park is the Ferris wheel.
The diagram below shows a model of the Ferris wheel at the park.

0. 2. 0

Each day, the Ferris wheel rides run from 10:30 am. to 8:30 p.m. with an hour break for
maintenance work at 3 p.m.

The Ferris wheel has 16 passenger cabins. There are seats for 3 passengers in each cabin.
Due to recent rules on social distancing, it is mandatory to have an empty seat in between
two passengers in each cabin.

Before each ride, passengers take about 5 minutes to be seated and undergo safety
checks. At the end of each ride, passengers take about 2 minutes to disembark.

The table below shows the ticket prices for one ride on the Ferris wheel for weekdays
and weekends. Tickets must be used on the same day of purchase.

Weekday Ticket $18
Weekend Ticket $23
(a) Given that the Ferris wheel makes [ revolution every two minutes and

makes 4 revolutions per ride, calculate the total number of rides each cabin
on the Ferris wheel makes in one day.

Time taken for 1 ride
= 4 revolutions x 2 minutes
= 8 minutes

No. of rides per day
60
=——"—x9

8+2+5
=36

(b) Calculate the maximum number of passengers that the Ferris wheel can take
in one day.

Maximum number of passengers that the Ferris wheel can take a day

= 2 passengers x 16 cabins x 36 rides
1152

I
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If all the seats are taken up for every ride, calculate the total amount of [13
money that the park can collect from the sale of tickets for Ferris wheel
rides on a weekday.

Total amount of money the park can collect from the sale of tickets for rides
on the Ferris whee! on a weekday.

=1152x 8§18

=$20 736

To commemorate its tenth birthday, the amusement park is planning to give out free [6]
tickets for its Ferris wheel rides.

Propose a sensible number of tickets to be given free such that the amount collected

from the sale of tickets sales for the day covers its operating cost of $10 000. It is also

estimated that 40% to 60% of the total possible seats will be taken for each ride.

Explain your proposal clcarly and state any assumptions made.

Marking Scheme
| Stating reasons for dccision to give out weekend or weekday tickets.
Eg. Identifying that maximum possible free tickets would be on a weekend due to
greater possible free tickets due to higher ticket prices for paid tickets
__ Stating assumptions rclated to range of occupancy between 40% to 60%.
Eg. 50% occupancy rate as it is the mean between 40% and 60%.

Eg. 60% occupancy rate for weekend is a high possibility

Showing calculation for number of paid tickets required to cover operating cost
of $10 000. Value should be rounded up.

Showing calculation for number of fiee tickets based on assumption made on
occupancy tate {subtraction made for the right values)

Overall clear explanation and conclusion
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Weekday Tickets

Max no of paid tickets to cover operating cost
_ $10000

18
=5556
=556
(rounded up to nearest whole no.)
Assumption: Assumption: Assumption:
40% occupancy 50% occupancy 60% occupancy
No. of free tickets No. of free tickets No. of free tickets
= %nx:mm —~556 - |mbx:mw -556 = Wolx:mw -556
100 100 100
=460-556 =576-556 =691.2-556
=-96 =20 =691-556
[Not possible] =135
(460.8 is rounded up to (691.2 is rounded down to
nearest whole no.) nearest whole no.)

Weekend Tickets

Max no of paid tickets to cover operating cost
_ $10000

23
=43438
=435
(rounded up to nearest whole no.)
Assumption: Assumption: Assumption:
40% occupancy 50% occupancy 60% occupancy
No. of free tickets No. of free tickets No. of free tickets
{20 1152435 (30 y152]-435 | =[ L xr152)-435
100 100 100
=460.8-435 =576-435 =691.2-435
=461-435 =141 =691-435
=26 =256
(460.8 is rounded up to (691.2 is rounded down to
nearest whole no.) nearest whole no.)
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End of Paper
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