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READ THESE INSTRUCTIONS FIRST

Write your index number and name on all the work you hand in
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or conectlon fluid.

Answer all questions.
lf working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
lfthe degree of accuracy is not specified in the question, and if the answer is not exact, give

the answer to three signmcant figures. Give answers in degrees to one decimal place.

For n, use either your calo.rlator value or 3.142, unless the question requires the answer in

terms of n.

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

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

I (s) (i) Calculate 3-
11726 - 4.3

display.

and write down the first 5 digits on yow calculator

Answer

(ii) Write down your answer to part (axi) correct to 2 significant frgures

tll

t1l

l2l

Answer

O) Write the following numbers in ascending order.

Vo.oo4s. -0.3. - 13.

24'
0 089,

Answer

2 @) Simplifu (la+l)'z-(3a-1)'?

(b) Factorise 2aq+4p-8a- pq completely.

Answer

Answer

t2)

t2l
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3 The cash price ofa coffee machine is $480

The hire purchase price of the same machine is made up ofdeposit of 25%o of lhe
cash price and 24 monthly instalments of $22.50-

What is the percentage increase in the hire purchase price as compared to its cash
price?

Answer % I31

4 Solve the simultaneous equations

4x +3y =$
3x-4y--5

Answer x =

PartnerlnLeaming
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5

5 (a) Simpritu tl+,' ;, :[V f- (t 

" 
r)'

Annter t3l

12)

I(b) Given that 9x 271 find the value of ln.8l' '

Answer m = .

6 The radius ofan oxygen atom is approximately 60 picometres.
(1 picometre = l0-r2 metre)

Calculate the total length, in metres of 105 of these atoms when they are lined up
in a straight line. Express your answer in standard form.

Answer m t2)

PartnerlnLeaming
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7 Sarah has just inherited $20 000 and she is deciding between two banks, Bank ,4

and Bank 8, to put her money into for the next 5 years.

The following table shows what the two banks are offering.

Bank -,1 Bank B

Simple Interest
at 3olo per annum

Compound Interest of
2,4% po amum

compounded quarterly

Which bank should Sarah put her money into and why? Explain your alswer with
clear working.

Answer

Sarah should put her money into Bank ......... because

tsl

PartnerlnLeaming
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8 (a) Express x2 +2x-2 nthe form (x+a)'?+D where a and b are integers,

Answer

(b) Sketch the graph of y=x2 +2x-2 or the axes below, showing clearly the
turning point ,-intercept(s) and y-intercept (if any).

Answer y

x

(c) State the equation ofthe line of symmetry of the graph y=x2 +2x-2.

Answer

I2l

I2l

tll

PartnerlnLearning
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I

9 (a) Solr" ' rl5 < 7*-4 a15-3r^d represent yow solution on a number(, 1

line.

Answer

O) Hence, state the largest prime number that satisfies the inequalities in part (a).

Answer

t4l

tll

PartnerlnLeaming
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l0 (a) Express 756 as a product ofits prime factors.

Answer tll

O) Given that 756i is a perfect cube, find the smallest possible integer value
of k.

Answer k= tll

1l The first four terms ofa sequence are 5,ll,17 urd23.

(e) Write down the next two terms in the sequence.

Answer

O) Find an expression for the zth term ofthe sequence.

Anntter

(c) Is I 19 a term in this sequence? Explain your answer with clear working.

Answer

t1l

t2)

t2)

PartnerlnLearning
63

[Turn over



BP-66

t0

12 The graph below shows the number of university students staying in hostels in
Singapore betwe en 2017 to 2021 .

_o

d,E3>.
=t^7a)

4000
2017 2018 2019 2020 2021 Year

Explain one way in which the graph may be misleading and suggest how the
graph can be improved to address that misleading feature.

Answer

Misleading feature

Suggestion:

t2)

PartnerlnLeaming
64

f-t

t
8000+

,rrrl



BP-67

11

13 In Singapore, Jessica pays $2.87 for one litre of petrol.

On a visit to Los Angeles, she paid 8.57 US dollars for one gallon of petrol.

Given I US dollar = 1.39 Singapore dollars and I galloon = 3,785 litres, is
petrol cheaper in Singapore or Los Angeles?

Show your calculations clearly.

Answer

Petrol is cheaper in . . . t3l

PartnerlnLeaming
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14 A water tumbler, which is in the shape ofa cylinder, has a height of20 cm and a

capacity of 350 ml.

A geometrically similar water tumbler has a height of 28 cm and a base diameter
of 9.8 cm.

(a) Find the base diameter of the smaller tumbler.

Answer

(b) Find the capacity of the larger tumbler

Answer

cm t2l

...... ml 12)

PartnerlnLeaming
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15 Solve 15x'?+8=22x.

Answer x = or tzl

16 AlECis a righrangled tiangle, The line 8C is produced to point D.
AB=5cm and BC=12 cm.

A

5cm

B 12 cm C D

Write down the value of

(a) sinZCB,

Answer

(b) cosZL4CD.

t2)

tll

PartnerlnLeaming
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17 Water is poured into the container below at a constant rate.

In the space below, complete the graph showing the depth of water against time

Answer

depth

0 tlme
t3l

18 A map has a scale of I : 50 000

(a) Given that the actual length ofa road is 8 km, calculate the length ofthe
road on the map.

Answer

O) A plot ofland on the map is represented by an area of 14 cm2. Calculate the
actual area of the plot of land in lcn2.

cm t1l

PartnerlnLeaming
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19 Tom wants to construct a scale drawing of quadrilateral ,4 BCD where AB =75m,
BC =46m, AD --52m, /ABC =120'and IBAD=98' .

(e) Given that he uses a scale of I cm to represent l0 m, construct quadrilateral
ABCD in the space below.

Answer (a) and ft)

O) The point M in qua&ilateral ABCD is such that it is equidistant from I and
B and equidistant from AB and,4D. By drawing appropriate bisectors, find
and label point M.

(c) Hence, find the actual distance ftomMto C.

Answer

12)

t3l

m tll

PartnerlnLeaming
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20 Daisy, Suzy and Mary share the cost of a birthday present for thet friend, Emily,
in the ratio 6 : 3 : 4 respectively.

Given that Suzy paid $15, what was the cost of the present?

Answer $ t2)

2l The sine ofan angle is 0.5859.

Give two possible values for the angle.

Ans,wer o or..... lz)

22 Jasmine eats at a restauant with her husband, 2 sons and a daughter. They each

order a set meal which costs $18 per person. How much will their bill come up
to if they have to pay a 10yo service charge as well as 7% GST?

PartnerlnLeaming
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23 The following table shows the recipe to make carrot and coriander soup for 2
people.

I
15g
350 g
1g
500 ml

small onion
margarine
carrots
ground coriander

stock

Patricia has 2.9 kg worth of carrots and plenty of the other ingredients.

(o) Using this recipe, fmd the maximum number of people she will be able to
make the soup for.

Answer

(b) How many packets ofvegetable stock wrll she need to have to make the
soup for this maximum number ofpeople, given that each packet of
vegetable stock is 890 ml?

Answer

people l2l

packets t3l

END OF PAPER
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8ax -20alhl Slmrrlltv' ' 4x' +8r-45

(D Findthe value of Uwhen m--15, g--10, h=3.6 andv=4.8

Answer U =

(ii) Express v in terms of U, m, g and h

Answer

t1l

t3l

t3lAnswer

PartnerlnLeaming
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Answer all the questions.

(a) It is given that U = 
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(c) (i) E*press -a-: 
3 : us a single fiaction.' 2x +'7 2x -7

(ii) Hence. solve 4 - 3 
=t.2x+7 2x -7

Answer

Answer x=......... or

l2l

t3l

PartnerlnLeaming
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) Mr Lee planned to drive 508 km fiom Tokyo to Osaka and started his joumey at
0745

After travelling one quarter ofthe distance at an average speed of.r kn/h, he

decided to increase his average speed by l0 lcr/h. With this increase in speed, he
was able to complete his journey I hour and 15 minutes earlier than planned.

(a) Write an expression, in terms of .r, for the time he would have taken for the
whole joumey based on the original speed.

Answer

O) Write an expression, in terms of .r, for the actual time he took for the whole
joumey.

Answer

hours tll

hours tll

t3l

(c) Form an equation and show that it reduces to x2+10x-3048=0

Answer

PartnednLearning
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(d) Solve the equation .r'? + lOx - 3048 = 0 , conect to 3 significant figures

Answer x =.-........... or t2l

t3l

(e) Hence, find the time Mr Lee arrived in Osaka, correct to the nearest minute.

Answer

PartnerlnLeaming
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3

North

52 km

60 hrt

C

B

A ship sails from P to p on a bearing of 055',
A lighthouse is situated at point l, which is due north ofP.
,4P = 60 km and the light from the lighthouse is visible for a range of 52 km
i.e. AB = AC = 52tnn.

(e) Show that Z.ABP = 109.1' , given that Z.ABP is obfise

Answer

PartnerlnLeaming
79

A

a

P

t3l

BP-8I
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O) Calculate the lenglh of BC.

Answer lan t3l

(c) Given that the ship travels at a speed of70 lrn/h, find the length oftime for
which the light is visible to the ship, Give your answer in minutes correct to
the nearest minute.

Answer ......... mlns 12)

PartnerlnLeaming
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l0

(i) In the diagram below,,4B is parallel to DC, AB =27 cm, DC =l2cm,
lD:l5cmand IACB=ICDA

D
l2 cm

15 cm

27 crt B

(a) Show that LABC is similar toAClD

Answer

(b) Find the length of lC.

Answer

PartnerlnLeaming
81

C

A

12)

cm t2)
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(ii)

1l

D

B

In the diagram above, AB and DC arc two equal and parallel rods in an

engine. E is the joint of the rods lC and -BD.

Show that A,ABE and ACDE are congruent.

Answer

PartnerlnLeaming
82

C

E

A

tzl
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l2

A lamp post of height 12 m stands at Q which is at the comer ofa rectangular
field PQR^I wrth dimensions of 40 m by 25 m-

I represents the top ofthe lamp post.

T

40 ro

Find

(a) QS,

Answer

(b) the angle that IP makes with the horizo*al QP,

Answer

PartnerlnLeaming
83

o

P

s+
4

R

m t2)

tzl

t..
12m | \.
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l3

(c) rS,

(d) the angle of depression from Ito the point.l.

PartnerlnLeaming
84

Answer

Answer

m t2l

12)
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t4

6 A triangle has vertices A(1,-2), B(2,1) artd C(4,3)

(a) Find the equatron ofthe line lC

Answer t2)

t3l

O) Determine if AIBC is a right-angled triangle.

Answer

(c) Find the area of AIBC.

PartnerlnLeaming
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t5

(d) Hence, lrnd the perpendicular distance from B to AC

Answer units 12)

PartnerlnLeaming
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7

l6

The graph below shows the how the speed, v cm/s, of an ant varies with time r
seconds.

v (cm/s)

t (s)

6

4

2

0 246810 12t4

(a) Find the acceleration ofthe ant in the 3'd second.

Answer

(b) Find the speed ofthe ant in the I 16 second.

Answer

(c) Describe the motion of the ant between the 10t and 146 second.

Answer

PartnerlnLeaming
87

cmls2 t I l

cm/s 12)

ttl

t

I
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l7

(d) Given that the distance travelled is given by the area under the speed-time
graph, find the average speed ofthe ant during these 14 seconds of its
motion

Answer

PartnerlnLeaming
88

cm/s t3l
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l8

In the figure below, a semi-circle l-BC has centre at O and lC as its diameter.

QC is an arc of another circle with centre at P. PBQ and, PAOC are straight lines.

PO =10 cm, ZBPO = 0.6 radians and OB is perpendicular to PB.

A

l0 cm

(a) Find the perimeter ofthe shaded region.

coP
6 rad

PartnerlnLeaming
89

Answer cm t6l

a-
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O) Find the area ofthe shaded region

l9

Answer 2
t1lcm

ParlnerlnLeaming
90
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20

Karen runs a business selling sweets and she is designing a container to hold the
sweets.

She uses rectangular pieces of cardboard that measure l5 cm by 20 cm.
The mass of I square meter ofthe cardboard is 180 grams.

20 cm

15 cm

She cuts a square from each comer ofthe piece of cardboard and then folds the
cardboard to make an open box.

By changing the size ofthe square she cuts out, Karen can change the volume of
the box.

(a) Find the mass ofthe box made if Karen cuts a square of I .5 cm from each
corner.

Answer

(b) Given that Karen cuts a square of side.r cm from each comer ofthe
cardboard to form a box with a volume, y =x(15-2x)(20-2x),
explain why the value of.r must be less than 7.5 cm.

Answer

Pa nerlnLeaming
9l

c [2]

t1l
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(c)

2t

Karen wants to make a box with a volume of at least 320 cm3 while
ensuring that the mass of the box is as small as possible.

By drawing on the next page, the graph of V = x(15 -2x)(20 -2x) for
0 <.x < 6 using a scale of2 cm to I unit on the horizontal axis and 2 cm to
50 units on the vertical axis, find the mass ofthe box that she will be

making.

c [8]

PartnerlnLeaming
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[Total : 4m]

3 Hire purchase price = (0.25 x 480) + 24(22.50)
= $650 tMll

Percentage increase = 9:39 x 1gg lMf]

=3r.5% [AU

[Total: 3m]

1

No.

(i) 5.1219 (5 digits) IBll

Working Remarks

(i0

I (a)

(b) 4

- --, -0.3, vo.oo45, o.o8gt t82l

s.l (2 s^1.) lBll

Deduct [B1] for
any one error in
the order

, (,l) (3a+L)2-(3o-1)'?
=9a2 +6a*7 - Irli^2 - 6c -r ) tMtl
= 12a [A1l

Correct
expansion of
both terms"

P error ifdid
mtputin
bracket which
led to wrong
answer but give
M1

(b) Ztq+4p-Ba-pq
-\a(c-Q+p@ -1 .0ltl*za(q-a)-pQ-.a)
= (2o- pxq ".h\ ., U

Factorisation
usi:rg grouping

ParlnerlnLeaming
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[Total : 3ml

[Total : 5m]

2

PartnerlnLearning
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4 4x+3y=B-.----(l)
3x-4y=5-----(2)

(1) x 3;
(2) x 4;

lZx +9y - 24 ---- (3)
LZx - 76y = 20 --- (4) l lMu

(3) - (a); 25y=Q
4Y=* IAII

Suby = f into(2); lr - +(A) = s

3r = 5I
25

x = t? l.{tt
2S

Accept sub
method

Accept
r=1.88&
y - 0.16

5 (a) tlt,' y' ,:,[7] 1s*' ,1'

_.7 t1x ,l' * -r'] - (3)'{x')'(t,! 0lt vranging 'ilF I

= zltly' -9r6y2 1M.l -ri notitCrig (f.rry)';

-- tiiu-v'? l,qtl

(b) 2

9x274' ,l

81'n

32 x*(1, _ 3-+^ IMll

3a - 3-ait

-4m=4
m= -1 IAU

Exptess all
numbers as a

basc of 3

Accept
8l =81-' lMll
ln=-l [All

I

I

I
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length of 105 oxygen atoms

= 105(60x10-rrx2) IMll

= 0.000 000 0126

= 1.26x l0-t m tAU

Bank ,4: Simple lnterest = 'ool;X"t = ,ooo tMll

Total amount = 20000 + 3000 = $23000 lMll

Barl B: A = 2oooo(1 * *),0 {MU

= $22541.85 lMll

Sarah should put her money in Bank 4[ bec:ause the total a&eunt
will be rrater in lhi-s bank. [Al-for corcct bank & rcasonl

s$r;:
5l= 3000 MU

Marking Scheme

[Total : 2m]

Acc€pt
comparison of
intercst

Bank 8:
As stated on the
left [Ml, Mrl

Interest

- 22547.85

- 20000
=2541.85

tMll rr
FT AI if
c<rnclusion &
rcason is correct
based on
incorrect value
above

[Total : 5m]

3

6

7

PartnerlnLeaming
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[Total : 5m]

8 (a)
x2 +zx-2=x2 +zr+(;)' -1-(

IAlI

?\,
2' lNlr I

=(x+7)2-3

(b)
!

I
y=x2 +21 2

-2.7
(l e.7l?

-7

.r

(-1, -
lBl - shape & nmirg:ptl

,[BI - .r rr ;'in@epts]

Minus P if graph
is not labelled

(c) 't=-1 lBll No B1 if .r is not
stated

4

PartnerlnLeaming
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g (a) 15 7x- 4

6(t-ts) - 6(7x 4)

63

r- 15 < 14r-8

-l3x < 7

x > _:-
13 lMll

?=,t-r,
{*:s3(15-3r)
7x-4<45-9x

16x < 49

, <3+ tMlt

e

-L<x<3L13 16 lAll

13

--+ t3-
16

,A l-r'rrs4d &
op r d0, it nos

-),'l l,catcdl

{ccept double
rmrws with
shading. If no
shading of
overlapping
region, no Al .

[Total : 5m]

l0 (',) ') 756

6
27

1

756 - 22 x :i3 x 7 [Bll

(b) k -2x72 -98 IBtl

[Total : 2m]

PartnerlnLeaming
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(b) 3 [8.
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29.35

Tn=6n- 1 tB2l

6n- 7 - 119
6n = 120
n=20

tB2l

Yes, l19 is a term in the sequence because , ir ii:r t:te3ci
value.

4 =5+(n-l)6
fBll only

Accopt
expansion of
terms to 20th

term

Conclusion must
be indicated to
he awarded 82,
otherE isc P
crrof.

*o FT mark
lrom (b)

[Total : 5m]

fTotal : 2ml

[Total : 3m]

6

(a)ll

(b)

(c)

t2 Misleading:
Appears as if the ]11!}her gl-ild$ts ir-2 -?, lB dr.r'.r-g liom that in
2017. lBrl

Improvemcnt:

I Verticel exis to start frem 0

Accept other
reasonablc
anSIn-efs

Price of 1 gall.'* rn Singapore (in S$)

= 2,87 x3.78
= 10.86295 lx{ll

Price of I gallon in Los Angeles (in S$)

= 8.57 x 1.39

= Ll.9L23 {Mll

Pctrol is cheaper in Singaoore. [AU

Acccpt
colnparison
based on US$

PartnerlnLeaming
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l4 (a) Let the diameter of the smaller tumblcr by d.

28 9.A

20d

Marking Scheme

lNlll

d.=7 cm lAll

.Total : 4ml

15 75x2 +8=22x
75x2-22x+8=A
(st-4X3r- 2] =0 IMll

42I=-Ot-s3 l"{l-f*r both answersl

[Total : 2m]

[Total : 3m]

PartnerlnLeaming
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7

(b) Let the capacity ofthe large tumblcr bc i/.

IMII350

v 3

7 = 960.4 ml (exact) lAll S error if answer
corrected to 3
s.f-

l6 (a) AC2=52+lZ2
AC = 13 l*r1l

{
sin IACB . !

t)
latl

(b) t).
mslACD=-coslACB=-!

l3
lBll

Accept -0.923
if found value of
angte first (+ this
is not a
recommended
method)

I

I

I

I
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17 depth [Bl-for each
scction correctly
drawal

i,

[Total : 3m]

l8 (a) l: 50 0O0

1cm:0.5km

Leagth on maP = *a = 15 cm [Bl]

[Tota1 : 3ml

PartnerlnLeaming
102

0

8

a

p-----.-=\t
t\-___-___,--l

L-
I

I

I I Acrual area = 0.25 x 14 I I

I ] r =s.st*' lnu I I
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[Total : 6m]

i

PannerlnLeaming
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l9 (a) Refer to thc diagram on the next page.

[82-all lengths and angles correctly drawn with vertices
indicated accordinglyl

[Bl-if any one
of the points is
drawn wronglyl

(h) [Bl-perpendicular bisector of ,4Bl

[Bl-angle bisector of DABI
[Bl-point nf marked bascd on intersection between the two
bisectorsl

(c) 60 (11) lBll No tBrl if (b)
was wrong.

9
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3 units --- 15

13 units *-- f x 15 lMtl

= $6s lAll

fTotal : 2m]

2t Let the angle be .r.

sin r = 0.5859

x = 35.866, 144.134

r = 35,9o, 144.1o lB1, Bl I

;Total : 2ml

22 Total amount = (18 x 5) x 1.1 x 1.07

= $105.93 (exrct valuc)

fiuli
l^Il

[Tolal : 2m]

[Total r 5m]

PartnerlnLeaming
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20

23 (a) Portion tkat can be mddc brscd or i)uantity of carrots

zt00
3{0

"=8.?f,57 IMU

Maxim r rr.umber of people -Bx2 = 16 [AU

(b) Quantity of vegetable stock needod for 8 portions

=500x8
= 4000 m1 IMU

Number of packet, o""a"d = # tMrl

- 4.494

= s [A1]

FT marks based
on value from
(a)

10

I

I

I
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l5

19 Tom wants to corstrust a ssale drawing of qtlardrilatual ABCD where a8 = 75 m,
BC =46m, AD=52m, IABC =120'and, IBAD=98" .

(a) Given that he uses a scale of I cm to represent l0 m, construct quadrilateral
ABCD in the space below.

Answer (a) and (b)

D

t"'

A

I

I

I

(b) The poin M ir-r iiradrilateral LBCD is such that it is equidistant ftom I and
8 and equi'Ilant liom AB and AD. By drawing appropriate bisectors, find
and label po'nt .4f.

(c) Hence, find the actual distance from &/to C.

Answer

t?1

t3l

m t1l

/,

PartnerlnLeaming
105

[Turn over

1
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