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Answer all questions'
If 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 expectd where appropdate'

Ifthe degree of accuracy is not specified in the question, and if the answer is not exact, give the

answer t6 three significant figures. Give answers in degrees to one decimal place.

For a , use either your calculat6r value or 3.142, unless the question requires the answer in

terms of z .

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

The total of the marks for this paper is 60.
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Compound Interest

Mensuration

Trigonometry

Statistics

1

Mathematical Formulae

Total amount =

Curved surface area of a cone = u'I

Swface area of a spherc = 4r2

pl.r*-L)'
\ 100/

Volume of a cone t'hI
J

abc

Volume of a sphere =
4^
-rt-
3

I
Area of triangle ,{ll C : 

labsinC

Arc length = r0, where 0 is in radians

sector area = 1r'4. *h."" I is in rattians
2

sinl sinB sinC

az =b2 + c2 -?lcqsA

."e"=73

PartnerlnLeaming
51

stan.tard Deviati", = E,]ry,,r
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3

Answer all the questions.

1 Solve the following equations simultaneously'
6x+ y --l
t+L=l

3

,' (a) Solve the inequality 2.r -11 < 15 .

Answenx= ......'..t31

t1l

ft) Randv says there are a total of 7 prime numbers which satisf the inequality
'-' :i-it<is. Do you agree? Support your answer with clear workings'

PartnerlnLeaming 52
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3

4

For each ofthe following graphs below, write down a possible equation'

In each case, select one of the equations from the box below.

(a)

(b)

(c)

(d)

v

0 x

x

tll

tu

v

0

v

v

0

x

x

-f- !=x3
,|

v=7 ! =3x
x

Y=x2 +l 2
| =l-x2 /=10'

x

tll

tll

PartnerlnLeaming
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Answer:

Answer:

Answer'.

Answer:
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5

4 A graph passes tbrough (0' 2) and (4, 1250)'

(4, 1250)

(0,2)

(a) Is the graph for ! = ka' ot ./ = 'b' , where t > 0? Explain your answer'

@) Find the value of & and of a.

v

x

tll

PartnerlnLeaming 54
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Answer'.
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6

s (a) t,-rr" (+j 50
'3xo'

(b) simpliff
a'b -x-.

4c

(ro)'a')-'
T)

t21

121

6 (a) On the axes below, skerch the graph of y = (r - l)'? + 2 .

Answer: 121

v

x
0

(b) Explain, by drawing a suitable line on your sketch, why the equation (x -t)' = -t
has no real solution.

PartnerlnLeaming
55

Answer:

Answer:

l2l
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7

7 (a) y is inversely proportional to the square ofx' yfl'"a Y = l' y = l0'

Find the positive value of .r when y = 4'5'

(b) y is varies directly with the cube root of''
Find the percentage increase in y when x is doubled'

%l2l

PartnerlnLearning 56
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8 Each of the containers below has the same height i cm.

Each of them is filled with water at a constant rate. Each oontainer takes the same

amount of time, a minutes, to fill completely.

On the given axes, sketch the graph of the depth of water in the container over time.

(a)

o)

G)

h

tll

time

time

t1l

0 a

h

0 a

h

time
0 d

PartnerlnLeaming
57
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9

9

The speed-time graph of a particle is shown below'

Speed (mis)

l8

9

t2 20
Time (s)

0 6 a

(a) Find the acceleration in the first 6 seconds'

m/s2 1t1

@) Find the sPeed at I - 10 seconds'

m/s[1]

The shaded area gives the distance travelled by the particle from 
' 
= 12 s to I = a s'

(c)Giventhatthedistancetravelledbytheparticlefromt=l2sto'=4sisl08meters'
find the value of a.

PartnerlnLeaming 58
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l0
10 (a) Expand and simptify 5r+ 2(1-3.x) .

(b) Factorise 4ay -2by + 6a -3b .

l2t

tzl

11 (a) The heights of two geometrically similar containers are 10 cm and 12 cm.

Ifthe total surface area of the smaller container is 650 cm2, find the total surface

area of ttre larger container.

cm2 121

(b) The volumes of another two geomefiically similar containers are 400 cm3 and

685 cm3.

If the total surface area of the larger container is 300 cm2, find the total surface

area ofthe smaller container.

Partnerln in9

cm2 121

Answer:
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1l
I

t2 (a) Factorise P2 l6

@) Factorise 6x2 +l2x-18 completely'

11 is on FG produ ced arrd FG = 200 cm' 'I is on FE produced and FE : 150 cm'

EG=250 cm
F

G
H

250

J
(a) Is triangle EFG a right-angled triangle? Justiff your answer'

Answer:

t1l

tzt

E

@) Find fte exact value of sin ZEGF .

(c) Find the exactvalte of cns ZJEG .

IU

tll

PartnerlnLearning 60
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200

13

150

Answer:
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t4

t2

A road 800 m long mea{iures 10 cm on a map.

(a) Find the length, ia km, of another road that measures 20.5 cm on the map'

@) A house has actual arca of 725 m2. Find the area of the house on the map.

hrtt2l

cm2 121

15 I and B have coordinates (2, 3) and (5, 6) respectively.

. B(s,6)

. A(2,3)

PartnerlnLeaming
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13

15 (a) Find the equation of the line passing through I and 8'

@) C is a point on the .x-axis such that BC =
E6et-ti +

By letting the coordinates of C be (/<, 0) or otherwise, find the two possible

coordinates of C.

Anrwer: D( )andD( ) t2l

t2l

(c) D is a point on the line y = 6 such that the are a oft;rangle ABD is 12 uniP'

Find the two possible coordi''ates of D.

PartnerlnLeaming OZ
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16

t4
The width of a staircase is 1.6 m. Each step has a height of 15 cm, while the breadth of
each step is 20 cm.

1.6 m

(a) Find the length of lC'

A

E

cm5

B

I

cm [2]

(b) Find angle lDE.

20 cm

tzl

End of Paper

PartnerlnLeaming
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Answer:
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Answer KeY

l5

,l =5

@) No, because there are 6 prime numbers less than or equal to 13 (2'3'5,7'll
i 2

3

2(a) x<13
and l3).

I
t(a) Y=--x
3(b) / = t-x'
3(c) Y = 13

2
3(d) y=?
4(a) It is for y=fra' becausewhenr=0'y:k*0'
a$) a=5, k=2

?x6 -. Saca
s(a) ;rso' (b) ld
6(a) o) I

I3
3

vv

(r,2)
v= |

xx
0

0

1(a)x-- +Jfr =a.a1 @)26.0%
8(a)

h

0 a

Since the liney: I does not htersect the graph of
2 

+ 2 , the equation has no real solution.v =(x-r)

PartnerlnLearning 64
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16

80)

8(c)

9(a) 3 m/s2

l0(a) 2-x
(b) 12 m/s (c) a = 28

@ (2a-b)(2y+3)

h

d
time

time

h

40

(,.'J(2(a)

I 1(a) 935 cm2 cm2

ru): c)-1

14(a) 1.64km

15(a) Y=1.t-1
16(a) 189 cm

(b) 209
1\P-i) g) 6(:r+3)(r-t)

151 
29 

"*'" 256
(b) c(7.s,0)or c Q.s,o) (c)D(-3,6)andD(13, O

(b) s.3'

PartnerlnLearning
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BEATTY SECONDARY SCHOOL

END-OF-YEAR EXAMINATION 202 1

SLJBJECT : Mathematics

PAPER z 4048/2

LEVEL : Sec 3 ExPress

DURATION : 2 hours

DATE : 12 October 2021

CLASS: NAME: R-EGNO:

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces on the top of this page'

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 correction fluid.

Answer all questions.

If working is needed for aay question, it must be shown with the answer'

Omission of essential working will result in loss of marks.

The use ofan approved scientific calculator is expecte4 where appropriate'

If the degree of accuracy is not specified in the questioo, and if the answer is not exact, give the

"',"*", to three significant figures. Give answers in degrees to one decimal place'

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

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

The total number of marks for this paper is 80.

For Examine/s Use

i#ii

This paper consists of 19 printed pages (including this cover page)
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,

Compound Interest

Mensuration

Statistics

Mathematical Formulae

Total arnount = P(l + #)'

Curved surface are,a of a corlLe = sl

Surface area of a sphere = 4za2

Volume of a con "= 
!*'h
3

Volume of a sphere = lrt

Area of trianglelS C= 
f,a:lrslr.c

Arc length = rd, where d is inradians

4
;
J

Sector Itea- -r
24, where 0 is in radians

2

d

1

c

sin,4 sinB sinC

az = b2 + c2 -2}rersA

*^=#

PartnerlnLeaming
67

TrigonometrY

b

stan rard Deviati .^ = Ef -lyi
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t3I

tll

I (t) (, Solve the simultaneous linear iuequalities
x-2 2x+l -^

-<-sJ.35

Answer

(ii) Hence, statE ttre smallest integer that satisff the inequality

Answer

(b) Solve the Aactional equation * =r. *

t4l

PartnerlnLeaming
68

Answer
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4

(c) c,r,ter t =\^(n+t).

(i) Evaluate I whetr m=4,n=l and P=
1

2

(iD Express p as the subject of the formula.

(d) Solve 2'-6'=323-'.

PartrlerlnLeaming
69

Ansu* L= tll

Answer p = t21

Ancwer x = t2l



5

Ill

2 (t)

x 0.5 1 1.5 , 3 4 6 7

v 3.5 0 -0.8 I 4.7 0 0.8 2.6

(b) On tle grid, draw the graPh of
4

5 for 0.5!*S7.
xY=x+--

x

t3l

PartnerlnLearning
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Complete the table of valuss for y = ,+! -S '

Give your answer to 1 decimal place'

5
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t2t

tll

lzt

(c)

0.53x(7.

Answer x =

(d) By drawing a tangen! find the gradient ofthe curve at (3, -4'7)'

An-swer x =

Use your graph to find the solutions of the equation, * 1 - 6 = 0 in the range

or

t2l

I
(e) ( ) On the same grid" draw the graph of y +3.

2

(ii) Show that the points of intercection of the line and the cuwe gives tho

solutions of the equation 3x2 -16x+8 = 0.

Answers:

(iit) Use your graph to solve the equation 3x2 -l6x+8=0'

ParflerlnLeaming
71

tll
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l2l

ttl

3

D
North

3

A

52m

lu the tliagram, l, B and C are tbree points on a level school field-

It is given that lC = 38 m, AB '- 52 m and allgle ACB = 74" '

The bearing of,4 from B is 285o.

(a) Calculate the angle LBC.

Answer

(b) Find the bearing ofC fromB.

PartnerlnLearning

B

72

Answer

[Turn over
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(c) Calculate the area of Eiartgle ABC.

Answer m2 12)

(d) A vertical metal beam was mourted on c, with its top at D. The angle of elevation

of the top of the beam fioml is 25".

A mao was walking alorLg AB. Find the maximum angle of elevation of the top of

the beam from the man along r{8.

8P.72

PartnerlnLeaming
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Answer tsl
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tll

4

D

C

BA

In the diagram, ttarrgle ABC is a right-angled tiangle' AC is an arc of a circle with

centre 8 and CD is an arc of another circle with ccrtf;e A' It is given that '43 = 5 cm aud

lD is parallel to BC.

(a) ShowthatangleC4Dis f, 
raaians'

Answer:

5cm

PartnerlnLeaming
74
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l0

O) Find the perimeter of the shaded region.

(c) Find the area of the shaded region

PartnerlnLeaming
"t5

cm t31

Answer cm2
t4l

Answer
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5

11

Clinton and Harry took part in a city race where they each ran 21 hn'

(a) Clinton ran at an average speed of x tmA'

Write down an expression, in terms of .r, for the time he took to complete the race'

Answer ....,,,.,....'..'............... h tl]

(b) Harry ran at an average speed which was 3 km/h slower than Cliuton's'

Write down an expression, in terms of x, the time he took to complete the race'

Answer

The difference between their time was 18 minutes'

Write dowtr an expression .r to represent tlis information and show that it reduces

h tll

(c)

ta x' -3x -2lo = o .

Answer:

t3l

PartnerlnLeaming
76

[Turn over



BP-76

t2

(d) Solve the equationx'-3r-210 =0, giving your answers to 2 decimal places'

Ansner x = or.............. t3l

(e) Find the time that Harry took to complete the race, giving your answer in hours

and minutes, corect to the nearest minutes'

An"rwer..,,,.,,,,,.h min [2]

PartnerlnLeaming
77
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l3

6 The employees ofa company are offered a wage increase calcutated according to one of

the following schemes:

Scheme A: An increase of 5% of their present wages'

Scheme B: An increase of $16 per week plus 3% of their present wages'

(a) Mr Tay eams $480 per week. Which scheme should he choose?

Support your answer with necessary working'

because.

t21

O) Mr Karman firlds that either scheme will give him the same wage increase' How

much is he eaming PresentlY?

PartnerlnLeaming

12)

78

Anrwer $

[Turn over

Answer Scheme .'......'..
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(c) Benny divides his monthly income between food, transport and savings in the

ratio 5 : 4 : 6 resPectivelY.

(t) He sets aside $6000 as savings. Find his monthly income'

Answer S

(ii) He puts the $6000 into an accormt paying compound interest of3'8% per

annum compormded half-YearlY.

Calculate the interest he eams after 4 years, correct to the nearest ceDts'

PartnerlnLeaming
79

BP-78

t2l

Answer $ t3l
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A
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t3l

[Turn over

3cm

D

2cm

10 cm

B

In the diagram, ,{D C and AEB ate straight lines. It is given that 'dD = 3 cm' CD - 2 m'

AE = 2 cm, DE: 4 cm, BC = 10 cm md ZAED = /-4CB '

(e) Show that triangle IBC and tiangle IDE are similar'

Answer:

PartnerlnLearning
80

2cm

E

c

4cm
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16

(b) Find the length BE.

Answer .....,...................... cm t2]

(c) Given that the area of triangle ,4DE is 6 cm2, find the area of triangle lBC'

Answer .,....,,,,..,........'...... cm2 121

(d) State the ratio of the area of triangle .,{.DE to the area of quadrilateral BCDE'

PartnerlnLearning
81

Answer tll
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8

t1

Home renovation costs in Singapore vary depending on a few factors zuch as the size and

type ofyour home. The average renovation cost ofa resale 4-room HDB is around $67'000'

while a resale 4-room condominium will cost arormd $82,000' A resale home is one where

the new owner is taking over the property from ttre previous ownel'

Meanwhile,anew4.roomHDBwillcostaround$44,000torenovate,whileanew4-room

condominium will cost around $39,000.

(a) Calculate the percentage difference between the average cost of renovating a resale

4-room HDB and a new 4-room HDB, using the new 4-room HDB re'novation cost

as the base

Answer %tu
(b) The following are other factors that will afrect the renovation cosl

. Hacking means tearing down walls, rebuilding walls' or touching up walls'

. Flooring installation - either using ceramic tiles, laminate or marble

. You can built-in wardrobes, kitchen cabinets, desks and other fixtures

insteatl of buying from fumiture shops' This is lnown as carpentry'

. Decoration of walls - either painting or applying wallpaper'

PartnerlnLeaming
82
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The following table shows the breakdown of the cost of renovation based on a 3-

roomHDB.

(D Given that I square feet is approximately 0'0929 square metre, convert the

cost of laminate flooring ftom the cost per square feet to the cost per squaxe

metrc, correcting your answer to tle nearest dollar.

PartnerlnLeaming
83

Flooring

installation

Ceramic Tiles

$2.50/square feet

Lamimte

$4/square feet

Marble

$7.50/square feet

Wall-
Decoration

Paint

$650

Wallpaper

$845

Wall-
Hacldng

HDB wall

$s00

Condo wall

$800

Carpentry (built-in items) Cost per metre

Bottom kitchen cabinet $345

Futl height kitchen cabinet $885

Full height wardrobe (swing door) $75s

Full height wardrobe (sliding door) $837

Study table with drawers $493

Study table without drawers 9427

Display cabinet s886

Half height shoe cabinet $525

Full height shoe cabinet $804

Answer S ./ square metre Lzl
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Ben aud Jenny planned to get married and they bought a Dew 3-room I{DB of size 70 square

metres. They set aside a budget of $12 000 for renovating their new home' The following

is a list of things they would like to have.

(ii) Is ttreir budget sufficient for their renovation plan? Support your answer

with the oecessary working.

End of PaPer

PartnerlnLearning
84
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U1

Laminate flooring for the whole house

Painting for the wall

Hack the wall between master bedroom and

guest room

be (sliding door)S-mete firll height wardro

S-mete tuIl height kitchen cabinet

2-metre fi:ll height shoe cabinet

Answer:
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Answer Kev

1(a)(i) -13 < -r < 7

t(c)(i) -2

2(a)

2(b)

1.7

20

I (a)(ii) -12 l(b) x=15orx=-4

1(d) x=-12I
;
J

I

t't( 5

2(c) 0.8 or 5.2

3(a) 44.6o

2(d) 0.511 2(eXiii) 0.6 or 4.8

3(b) 32s.6 3(c) 867 m2 3(d) 28.0'

oL cn]
2

PartnerlnLeaming

Gl - points plotted correctly

Gl - Smooth curve

Gl -
NTTffiffiNT

==#iffiIIINffiIIil-Tffi
il=HIIffiII*ff[IIIEIEIEilIil-STILIIIiryl.ilIl,rytr/

IIilIK
TffiIEIIEXfrt/nIEIIHI

IIIIIIINfr;frilI
UNiIniII

Tt

I
T r

I

ilI
tr
H

4(b) 20.5 cm 4(c)

6b

r(c)(ii) p=t.E-n
lm

I

\

:]:
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2t

5(b)
z1 s(d) 16.07 or-13.07 (2dp)s(a) x-3

5(e) t h36mins

Scheme B because the new wage is more than Scheme A

$800 6(c)(i) $1s000 6(c)(ii)$97s.01

2l
x

6(a)

6(b)

7(b) 5.5 cm 7(c) 37 .5 cm2 7(d) 4 :21

8(a) s2.3% 8(bXD $43

PartnerlnLearning
87
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Mark Scheme for 3E paper 1

I

'('-i)
6

+Y=7

-t=l
t=5

Tlr"n , = -?
3

M1

A1

A1

2(a) 2x -ll <15

2x<26
x < 13 B1

2(b) No, because there are 6 prime numbers less than or equal to 13 (2,3,5,7,
1 1 and l3).
Clear workings: students must list all the 6 prime numbers.

B1

3(a) 1

x
B1

3(b) v 1- x' B1

J (c., !=x3 B1

3(d) 2
v 2x

B1

4(a) It is for y = fta' because whenx : 0, y = k * 0.

It is for y = fra' because it is an exponential graph, not a power graph.

Accept either of the above.

B1

4(b) Sub(0,2):2=k4o ) k=2
Sub (4, 1250): 1250=2aa

a =bZ5=5'
a=5

Deduct one mark if students obtain a = +5

B1

B1

PartnerlnLeaming
88

6x+y:1 ..........(1)

,*!=t ) 3x+ y=3 . .(2)
J

{1) - (2):3x: -2
2

3
()\

Then, ),=1-61 -; l=5
\ J,/

Also accept answers obtained through substitution method:

From (2): SuU x = I -{ into (l):
J
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5(a) / 2\lr I

Is.]

l 50xu3
3xo 125 50

x6
(method mark for either fi; or .ro = t )

62s0

MI

A1

5(b) @!
20cs

\ o3h-' (ga'b\
I 4c \2oc' ))'

-I 3aX-
4b'c

20cs ot(Ml for ------=- or ------=- )' 9a'h 4h'c'

2ocs a3 2oa3 cs
= 

-Y-

gazb 4btc 36a=b3c

Saca

gb)

MI

AI

6(a)

v ,I I

3

(1, 2)
x

0

Gl-
correct
shape

and.y-

intercept

Gl-
cortect
tuming
point

6(b) (, - 1)' 1) (.r-l)'?+2=1
Draw the line y : l. [should show attempt to obtain y : 1]

v I

3 v-l
x

0

Since the liney: 1 does not intersect the graph of y=(x-l)'z+2,the
equation has no real solution.

B1

B1

PartnerlnLearning
89
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7(a) k-n
xv

Subr=3,/= to:rc=+ ) k=e0

90
Hence Y = -7

Sub y : 4.5:

(Ml for getting /< = 90 or for y =)l
x

or-90
)x

x2 =20
x= +Jfi =4.47

Mi

A1

7(b) Y: k{;
When:r is double d, y = k!2x (no marks for writing this only)

fr;il,roo%:#-1,too%
kllx I

= 26.0% (3 sf)

MI

AI

8(a)

h

time
a

B1

8(b)

h

! tlme
0

B1

h

0 a
time

BI

PartnerlnLearning
90

0

a
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e(a) 18-0_= 3 m/sz
6-0 B1

e(b) 9-18 3m=-=--12-6 2
3

Sub (6, 18) into !=--x+c
Z

18
3 (0)+c=-e+c ) c=27
1

Hetec y =-1x+27

Sub.r= 10, t=-|Qil*zt = t2mts

Accept other methods: eg. Similar triangles.

BI

9(c) Area under graph = distance tavelled

s"s + 1(a -zo)(9) = l08
2'

f,{"-ro){n)=tu
a-2O=8

a =28
BI

l0(a) 5x+ 2(l - 3.r) = 5x+2-6x

= 2-x
Accept -x + 2

MI
A1

1o(b) 4ay - 2by + 6a - 3b = 2y (2a - b) + t (Za - t)
= (za-o)(zy+t)

MI

A1

I 1(a) Length ratio = l0:12:5 :6
Area ratio: 52 : 62 :25: 36 (method mark for correct area ratio)

Total s.a. of larger containe. : 1T t lo : 936 cmz
25

M1

AI

1r(b) Vohune ratio = 400 : 686 = 200 : 343

Length ratio = ltz}O : ah$ : i.D66. : 7 (Ml for length or area ratio)

Arearatio = (J-)' : f = ({2oo)', +s

Total s.a of smaller container : ff " {.Drri : 209 cm2 (3 sO

M1

AI

PartnerlnLearning
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r2(a) I 1D+-,4 X,-i)p
16

B1

12(b) 6x2 +l2x-18 = 6(x')+2x4)

= 6(x+3)(.r-l)

MI

A1

1 3 (a) EG2 =250'? =62500
EF2 +FG2 =1502 +2002:62500
Since, EF2 + FG2 = EG2 , by the converse of Pythagora's Theorem,
triangle EFG is a right angle triangle, ard ZEFG =90' .

Or, by cosine rule,

,rro - "o" 
,(so' +2oo' -2so'\
l. 2(15ox2oo) )

90.

MI
A1

13(b) t50 3

250 5 BI

13(c) 150 3

250 5 B1

14(a) Map actual

l0 cm 800 m
1cm 80m

20.5 cm 1640 m
1.64 km

M1

A1

14(b) Man actual
l cm 80m
(l cm)2 (80 m) 2

I cm2 64oo m2

0Jl3cm2 725m2

a.gg61 f1 6mz' 256

M1

A1

PartnerlnLeaming
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1 5 (a) 6-3
Gradient = m=-=l

5-2
Sub (2,3) into Y=x+c

3:2+c ) c:l
Hence y=x+1

MI

A1

15(b) -\2-)) =

36+(k-s)'z=

(k-s)'=

Fat-
1'l +

r69
4

25

4

k-5=rE

k=s+8.,k=s-E
=7.5 = 2.5

Hence C (7.5, 0) or C (2.5, 0) (answer mark is for both correct)

MI

AI

ls(c)
Set

I
(tase)(l) = tz

2

base = 8

Hence D(-3, 6) and D(13, 6) (answer mark is for both correct)

MI

A1

16(a) 602 + 802 = Joooo = too "-AB=

AC= 1002 + 1602 = 189 cm (3 s0

M1

A1

16(b) 202 +1602 =161.245ED=

Arigle ADE: tan'l
15 : s.3'(1 dp)

1 6 I 245

M1

A1

PartnerlnLearning
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BEATTY SECONDARY SCHOOL

EN'D-OF-YEAR EXAMINATION 2O2I

SUBJECT : Mathematics LELEL : Sec 3 Express

DURATION : 2 hoursPAPER :404812

SETTER : Mr Lai Chee Kit DATE : 12 October 2021

CLASS : REGNO:

idsi

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spacas on the top ofthis page
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 conection fluid.

Answer all questions.
If 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.
If the degree of accuracy is not specified in the question, and if the answer is not exact, give the
answer to three significant figures. Give answers in degrees to one decimal place.

For n, use either your calculator value or 3.142, rrnlss5 the question requires the answer in terms of
lt.

The number ofmarks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 80.

For Examine/s Use

80

This paper consists of 19 printed pages (including this cover page)
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)

Compound Interest

Mensuration

Trigonometry

Statistics

sin I sinB sin C

a' = b' + c' -2kcosA

Mathematical Formulae

Total amount : P(l+1001)"

Curved swface arca of a cone: wl

Surface area of a sphere = 4r2

Volume of a con ": l*'n

Volume of a sphere :

Area of fiangle l3 C: labstnC

Arc length = r0,where d is in radians

4,
- |t-
3

Sector area : - r'0,where d is in radians
1

2

a b c

"^=#

PartnerlnLearning
95
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-12 [B1]

8P.96

t3l

t1l

1 (a) (i) Solve the simultaneous linear inequa'lities
x-2 2x+l ,^

-<-<J.
35

Answer

Answer

(b)
x-9 ^ l'l

Solve the fractional equation ; =21 ,+2

x-2 2x+1
35 or

Zx+l _ -
5

5.r-10<6x+3

r>-13

Hence -13<x<7 [Al]

2x +1<15

x<7 lMl.Mll

x-9 ^ l7
2 x+2

x-9 _2(x+2)+17
2 x+2

(x-e)(x +z) =z(2x +21)

x2 -7 x-18 = 4x+42

x'-ll-r-60=o

(;r-ls)(x+4) = 0

x=15orx=-4

[Ml for non-fractional equation]

lMll

Mll

lAll

9b

Answer

[Turn over

t4l

(ii) Hence, state the smallest integer that satis! the inequality.
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4

(c) crn"n t=L^(n+ p').

Evaluate Z whenm=4,n:-2and p =L.

(ii) Express p as the subject ofthe formula.

t'=\^('+ n')

2p
3L

m
tMll

lAll

(d) Solve 23-6' = 32'-'.

Answer L : ttl

Answer p =......................... t2l

Awwer x: 12)

(,

-z!,o,-J ru,r

23-6r _ 323-,

a3-{r 
^15-5r

3 -6x --1,5 -5x

x=-12

tMll

tAll

97

ELP=!J--nlm
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5

2 (r\
l

Complete the table ofvalues lor y = vs ' -5
x

Give your answer to I decimal place.

A(b) On the grid, draw the graph of y=;s1 '-5 for 0.5<x<7.
x

+.lr'K

x

.x 0.5 1 1.5 2 3 1 6 7

v 3.5 0 -0.8 I -0.7 0 0.8
1.7

[81]
2.6

Gl - points plotted conectly

Gl - Smooth curve

Gl -.r>0.5

I
ffi
ffiilmm

I

rnilnr

I I I
E ilIEEU

II
III

a

I
ffi

I

II

XTTEIE

I[I

t3l

98

BP-98
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l2l

121

t1l

tzl

(c) Use your graph to find the solutions of the equation x + !-e=o in the range
x

0.5<x<7.
L

x+--6=0
x

l
x+--5=1

x

y=l [B1]

(d) By drawing a tangent, find the gradient ofthe curve at (3, -0.7)'

-. -1.5 -0.8 Bl for tangent drawn at conect point
Gradrent = l.s-6

:0.s11(3sf) tBll
(accept 0.43 to 0.62)

0.8 (accept 0.7, 0.75, 0.85, 0.9) or

5.2 (accept 5.1, 5.15, 5.25, 5.3) [B1]

Answer

(e) (i) On the same grid, draw the graph o f y=-!ra3.'2
B I for line drawn correctlY

(ii) Show that the points of intersection ofthe line and the curve gives the

solutions of the equation 3x2 -16.r+ 8 = 0.

l1
x+--5=-1x+3x2
3

1

L
-r+--8=0

x

3-x2 +8 - l6.r

2x
[Ml for correct LCM]

3x':-16x+8=0 (shown) tAll

(iii) Use your graph to solve the equation 3x'z-l6x+8=0'

0.6 (accept 0.5, 0.55, 0.65, 0.7) or

4.8 (accept 4.7, 4.7 5, 4.85, 4.9)

99

lBll

t1l
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t2l

3

D

North

52m

In the diagram,l, B and C are three points on a level school field.

It is given that AC = 38 m, AB = 52 m and argle ACB : 74" .

The bearing of,4 from B is 285'.

(a) Calculate the angle ..{BC.

sin IABC sin 74" lMll38 52

ZABC =44.6247"

= 44.6" tAll

Ans'tter

(b) Find the bearing of C fiom 8.

A

b

100

Answer
329.6'[B1]

t1l
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(d) A vertical metal beam was mounted on C, with its top at D. The angle of elevation

of the top ofthe beam from I is 25o.

A man was walkin g along AB. Find the maximum angle of elevation of the top of

the beam from the man along l.B.

,^ZS'=92
38

CD=17.7r969m MU

kt E be the point on u4B where tle maximum angle of elevation occurs'

!x52xCE =86'1.243
2

tMll

cE: 33.3555 m

t^,lcED-17 71969

33.3555

ZCED =28.0"

lAll

lMll

lAll

Hence, maximum angle of elevations is 28.0".

(c) Calculate the area oftriangle IBC'

ZCAB =61.375"

Naof ̂
ABC =l (38)(52)sin61.375' Mll2' "

= 86'7.243

:867 mz [A1]

PartnerlnLearning
101

Answer

Answer tsl
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4

5cm

In the diagram, tiangle ABC is a rigbt-angled rtargle. AC is an arc of a ctcle with

centre -B and CD is an arc of another circle with centre l. It is given lhat AB : 5 cm and

lD is parallel to .BC.

(a) Show that angle CAD is L radians.
4

Atxwer:

lf
lf--

2 lBll
2

= 1 radians (shown)

PartnerlnLeaming
102

tll

IBCA : IDAC (altemate angles, I D ll Bq
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O) Find the perimeter of the shaded region

(c) Find the area ofthe shaded region.

PartnerlnLearning
103

BP- 103

cmAnswer

AD = AC= 5'

=7.07107 cm

Arc AC = 7= j .85398 cm
2

tMll

ArcCD= J- E - --^-x- : ).))Jb Cm
4

Perimeter of shaded part: 6O *JSO
r5n

tMllx-+-42
= 20.5 cm (3s0 tAll

I _.r5'x- I
5x5Area of segment CD --x'r)')

=To-4:7.t3495 cm2 tMtl42
[M 1 for area either area of sector BIC or area of sector ICD]

Area of shaded resi"" = ;'(.60)' 
,U^-(+" -T) [M1]

i: 12! cmz or 12.5 cmz lAll

Answer cm2 14)

t3l
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Clinton and Harry took part in a city race where they each ran 21 ha.

(a) Clinton ran at an average speed of.r km/h.

Write down an expression, in terms of x, for the time he took to complete the race.

lBll
Answer

(b) Harry ran at an average speed which was 3 km,/h slower than Clinton's.

Write down an expression, in terrns of t, the time he took to complete the race.

BP-104

h lll

h tll

I2

x

2t
^x-3 lBll

Answer

(c) The difference between their time was 18 minutes.

Write down an expression x to represent this information and show that it reduces

to x'-3x-2lo=0.
An"rwer:

21 21 18

x-3
2lx -21

"r 60
tMll

( x-3) 3

x (x-3 ) 10

633
x(.r-3) 10

630 =3x2 -9x

3x'-9x-630=o

x'?-3.r-210=o (shown)

tMll

lAll

PartnerlnLearning
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t3l
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t3l

(d) Solve the equatiot x' -1x-2l}= 0, giving your answers to 2 decimal places'

- (-r)t (-3)'-4(rx21o)
[M1]

2(1)

: 16.07 or -13.07 (2dp) [A1, A1]

(e) Find the time that Harry took to complete the race, giving your answer in hours

and minutes, correct to ttre nearest minutes

21
Time = -------

16.0'7 -3
: 1.6067 h

lMll

: I h 36 mins [A1]

Answer h mln tzl

PartnerlnLeaming
105
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13

The employees ofa company are offered a wage increase calculated according to one of

the following schemes:

Scheme A: An increase of 5% oftheir present wages.

Scheme B: An increase of$l6perweekplus 3% oftheir present wages.

(a) Mr Tay eams $480 per week. Which scheme should he choose?

Support your answer with necessary working.

Scheme A: New wage : 1.05 x $480 : $504

Scheme B: Newwage:$16+ 1.03 x 480=$510.40 [Ml for both new wages]

He should choose Scheme B because the new wage is more than Scherne A. [Al]

Answer Scheme because

t2)

(b) Mr Kannan finds that either scheme will give hirn the same wage increase. How

much is he eaming presently?

Let -x be his present wage.

1.05x = 16 + 1.03r

0.02x =16

:=800

His present wage is $800.

lMtl

lAll

PartnerlnLearning
106

Answer $ t2)
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(c) Benny divides his monthly income betwsen food, transport and savings in the

ratio 5 : 4 : 6 respectivelY.

(i) He sets aside $6000 as savings. Find his monthly income.

New monthlv inco." : 6ooo 
* 15'6 lMll

: s1so00 tAll

Answer $

(ii) He puts the $6000 into an account paying compound interest of 3'8% per

aomrm compouoded half-yearlY.

Calculate the interest he earns after 4 years, correct to the nearest cents'

t+19
100

8

Amount = 6000 tMll

= $6975.01

Interest : $975.01 (nearest cent)

lMll
tAll

PartnerlnLearning
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t2)

Answer $ t3l
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A

3cm 2cm

D

2cm

l0 cm

B

In the diagram, I DC and AEB arc straight lines. It is given that lD = 3 cm, CD :2 cm,

AE:2 cm, DE:4 cm, BC: l0cmand IAED= ZACB.

(a) Show that triangle ABC andtriargle,4DE are similar.

Answer:

AE2
AC5
ZAED = IACB (Eiven)

DE42
[M2 for 3 statements, M1 for 2 statements]

BCIO5
Hence, triangle IBC is similar to triangle IDE (SAS-similarity). [Al, no need
to write SASI

OR

ZAED = IACB (given)

IEAD = ICAB (common angle)

Hence, triangle IBC is similar to tri aryle ADE (N\-similarity).

PartnerlnLearning
108
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E

C

4cm

t3l
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(b) Find the length 8E.

Answer

(c) Given that the area of triangle IDE is 6 cm2, find the area of tri angle ABC.

AreaofAIBC 
-(5)'z

A'" 
"f 

MDE-lr) tMll

Areaof LABC 25

64
Areaof LABC = 37.5 cn:f tAll

Answer

(d) State the ratio of the area of trian gle ADE to the area of quadrilatenl BCDE '

BP- 1 09

cm tzl

c# t2l

4
4 '.21 or -2l tBll

PartnerlnLeaming
109

AB 
=132

AB = 7.5 cm

BE=7.s-2'

= 5.5 cm

tMll

tAll

Answer tll
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77

Home renovation costs in Singapore vary depending on a few factors such as the size and

type ofyour home. The average renovation cost ofa resale 4-room HDB is around $67,000,

while a resale 4-room condominium will cost around $82,000. A resale home is one where

the new owner is taking over the property fiom the previous owner.

Meanwhile, a new 4-room HDB will cost around $214,000 to renovate, while a new 4-room

condominium will cost around 539,000.

(a) Calculate the percentage difference between the average cost ofrenovating a resale

4-room HDB and a new 4-room HDB, using the new 4-room HDB renovation cost

as the base.

o/o difference : 6'7000-4r'ooo
x 100%

44000

=52.3%(3sf) [81]

Answer

BP- 1 10

% lr)

O) The following are other factors that will affect the renovation cost.

. Hacking means tearing down walls, rebuilding wails, or touching up walls.

. Flooring installation - either using ceramic tiles, laminate or marble

. You can built-in wardrobes, kitchen cabinets, desks and other fixtures

instead of buying from fumiture shops. This is known as carpentry.

. Decoration ofwalls - either painting or applying wallpaper.

PartnerlnLearning
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The following table shows the breakdown of the cost of renovation based on a 3-

room HDB.

Given that 1 square feet is approximately 0.0929 square metre, convert tlre

cost of laminate flooring from the cost per square feet to the cost per square

metre, correcting your a$wer to the nearest dollar.

$4 $4
tMll

lsquarefeet 0.0929sqm

: $43 (nearest dollar) [A1]

PartnerlnLearning
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(D

Flooring

installation

Ceramic Tiles

$2.50/square feet

Laminate

$4/square feet

Marble

$7.50/square feet

Wall-
Decoration

Paint

$6s0

Wallpaper

$845

Wall-
Hacking

HDB wall

$s00

Condo wall

s800

Carpentry @uilt-in items) Cost per metre

Bottom kitchen cabinet $345

Full height kitchen cabinet $88s

Full height wardrobe (swing door) $75s

Full height wardrobe (sliding door) $837

Study table with drawers s493

Study table without drawers $427

Display cabinet $886

Half height shoe cabinet $525

Full height shoe cabinet $804

Answer $............../ square metre l2l
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Ben and Jenny planned to get married and they bought a new 3-room HDB ofsize 70 square

metre. They set aside a budget of $ 12 000 for renovatiug their new home. The following

is a list of things they would like to have.

Laminate flooring for the whole house

Painting for the wall

Hack the wall between master bedroom and

guest room

5-metre fulI height wardrobe (sliding door)

5-metre full height kitchen cabinet

2-metre full height shoe cabinet

(ii) Is their budget sufficient for their renovation plan? Support your answer

wiLh the necessary working.

Answer.

End of Paper

PartnerlnLearning
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t7l

Cost of laminate flooring = 943 x 70 sqm: $3010 [Accept $3014]

Cost of painting = $650

Cost of hacking = $500

Cost of full height wardrobe (sliding door) = $837 x 5 m = $4185

Cost of full height kitchen cabinet = $885 x 5 m = $4425

Cost of full height shoe cabinet : $804 x 2 m : $1608

Total cost of renovation = $3010 + $650 + $500 * $4185 + 54425 + $1608

[Cl for adding 6 individual costs]

= $14378 [Accept $14382]

Since $14378 > $12000, their budget is insufficient.

[Al for correct conclusion based on calculated total cost]

tcll

tcll
tcll
tcll

lAll


