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Mathematical Formulae

Total amount = I’(l + _r_)
100

Compound Interest

Mensuration

Curved surface area of a cone = 7 rl
Surface area of a sphere = 47’

Volume of a cone = %:rr’h
Volume of a sphere = g:rr’

Area of triangle ABC= %ab sin C

Arclength = r@, where @ is in radians

1 . .
Sector area = 5,-26, where @ is in radians

Trigonometry.
a b _ ¢
sind sinB sinC

a’=b%+c? —2bccos A

Statistics

N

Mean = i?

Standard deviation = sz; —(%jfk}

€)
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()

Solve the incquality S > HTX :
, 43-2x) > 5¢1+x)
12-8x > 5+ 5%

X20

j2-5 > 5x+8x A ccept:
T >3z 3_71
I3x < +

% @

Answer ............... - W——— (2]
\2
It is given that F = M

v
(i) Find the value of F when m =2023, V=0.14, k= -1.08, r = 0.348.
2
F= 2023( 014 - (-1-08))
T 0.34%

)

LF)

€652.394 . ..

= 8650 (3sf)

Answer F = 8650

...................................... (1]
(i)  Express Vin terms of F, m, k and r.
_ m(V-k)*
F r

m(v-k)*= Fr @
(v-ky*= Fr

m

V-k = 4 JEr B

37|

“ve=kt|Eo s lﬁ-
v k2 m AnswerV=..... k ........... e @ ..... (3]
. .. 4x*—6x
(c) Simplify 4';2_9 :
= ax(2x-3)
(20)--(3)*
= 22x3) g 2%
(X~
(lx;i) ; Answer ... 2’“'3 ......................... 2]
“ o
3
8
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(d)

Solve the equation . n =5- l .
x+1 x=-2
Give your solutions correct to 2 decimal places.

3 |
(X)) S~ %D
3 L

txry T 0y

31 ¥Y 5
( X+ (X -2)

E(x41)(A-2) = 3(X-2)+1Cx+1) @
5[7{’-2”1—{] = 3x-64x+|
5[ **-x-2]= 4275

54% 5% - 10 —4x+5 =0

5-9x -5= 0 @)
a=(5), b=(-0, C=(-5)

- -(-%) X J R wes-s)

Cs)
P ENTY
—5 O
A= 2.245 . . or A= —O-HUS3 ..
. 2.2sadp =—o-t+.n!p)
Answer x = ..... 135 ..... or“oL*5 4]
4
4
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2 (a)  The selling price of a desktop computer is $2388.

The hire purchase price is a deposit of $295 and 18 equal monthly instalments
of $125 per month. Calculate the simple interest rate per annum,

SPZ $238'8
Hire farchase price = $295+ 18x 4125
= § 2545
K = |
lnhrCS{: & $2545_$239g 3'31 bRa 5300
A R=5-000%--
" HIBY = 5-00(3sf)
anh = $2358 - $295
Amt = 4 2043
Tnilerest = .ﬂl% ox 18
I5% s 2BADLE" T
oo Answer ....... 5 OO@% [3]

(b)  Peter took a loan of $5000 at a rate of 0.5% per quarter compound interest.
()] He calculated that he will incur an interest of $100 in the first year. Did he do his

calculation correctly? Explain. SimPLE INTEREST Compounp INTEREST
) = R’T = 0- -+
0-5% per guarter I —%—O- 5000(|+_’.3°i) ~ 500
# a'/c ‘)C.r \3" i~ $5000x2x | - 5'00‘}52_5‘b°!
oo
= §l100 =${oo.?sz
Answer...... He.‘i{‘;h'smlwm”" .............................................. 7 #1oo

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

p—
(ii)  Calculate the interest rate that he will be charged in the first year.

: Amount = P( H—,—:};)n avord ECE |
" ) B N “
5lov - 15625 < 5°°°(H\°°) = sooo( [+ = )4 st (00
~ :J.DISOS = §5lop- 152 @
2 2.0/ T = PRI
100 -
loo 52 =juoo xRxl
o0
R = A.0150% Answer...........ﬁ‘?..'.‘?..;.' .......... % [2]

= 2.023sF>

6
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C)
3 Solid VABCD is a right pyramid with a square base ABCD, where AB = BC = 12 cm.
The wooden pyramid is cut into two parts, pyramid X and frustum Y, along a plane parallel to
its base.
The ratio of the volume of X to volume of Yis 1 : 7 while the height of pyramid X is 4 cm.
‘ X
4cm
¢ Y
a
ml2 cm ’
4 12em p 12 cm
}2em
(a)  Show that /, the side of the square base of X is 6 cm long.
Answer:
............. fymmw VABCD is gimilar 4o Pyransd X
(.LB ..... s s
........................... TE)m@
Ly TR
............................. it s A
EI B
................................ L3N ey
g 'c"s';'&a"nj” ................... [2]
()  Find the volume of frustum Y.
oR ’ |
| = = 6
Vel @) Yeldh x= rcexens
" 2 = 4% em?
e é- rar: 7(32’ @
= 3?40'\ VO[ X : VO\T
P F
Vel éj( ‘FYVQNH ' )
- S Yol @ fustum Y= TXAE
r” =336cm
3
=22& om
3
Answer .......... 36 ...... ...... cm’® [2]
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(©) Frustum Y is to be painted on all its sides, at $0.07 for every square centimetre.
Calculate the total cost of painting this frustum.

Since PjramiJ VABCLD is simildr ho F‘)jmw'-‘ X,

'.

Total SA & fruthim
= 4[ .i.x(é{-u_) K@+(6)21-C'1)2

= 360 cm? @
Totul os$ =$0-03 x 360

= §a5.20

Answer § ....%°°. R e i [3]

“Hnacd \ mact W never
QQ\VQ &[ 2 GY\A wuse R at \Lf' '\t\\tqocl I(S

Bn 1 ethod wud b covredd -
.\5_ R is uc""j aftta .Co\utS,

meted  orrett o @
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i

ssessssssesnr e

3.67

0-33

2.2

11.

X

Some corresponding values of x and y are given in the table below.

16

2x+
Answer p

The variables x and y are connected by the equation y

2.9
0.4

0-3333...

= 0.33Ca JP )
On your axes, plot the points given in the table and join them with a smooth curve.  [3]

p= 2t -1l

19
2.67

Find the value of p, correct to 2 decimal places.

)I

(b)

()
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(c) The line y =-2x+c is a tangent to the curve at 7.

Use your graph to estimate the x-coordinate of T and the value of c.

Tan@m"" Al
mutr b -2
Answer x = ..............}..
U S A are .
@a @ On the same axes, draw the graph of y =4-0.5x for 0<x<6. [1]
x|[o]2]|6
Jl4]311
(ii)  The x-coordinates of the points of intersection of the curve y = 2x+!£—l 1
x

and the line y = 4 —0.5x are the solutions of the equation 53 + Ax+32=0.
Find the value of 4.

214 _'7" —Il = 4-6-5%

2 2
X 2 2A 4+ 16 - 11X = 4r- 05X

2-527~15x+16=0
X2, 5%~ 30x432=0 @
be'+Ax +32:0

BJ oomf,g,{.con, A: -30

(iii) Hence, use your graph to solve the equation 5x* + Ax+32=0.

4.5%
Rt Yo5

Answer x = }35 's) OO RS (2]

Half o mall quer
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(®)

2 DBC:36 (Lin samt 19
. 36° D
LABC~ R R 43¢
= q4. 5q0
F

Line ZABRC 18 net 40 '
38°

U‘l""jr\sm- m«f)\r in the Somi uircle
popety s A i oy B G E
Hhe diamet v ¢} e ol

(@) 4, B, Cand D are points on the circle. BC produced to E and BFD is a straight line.
Angle ABD = 38° and angle CAD = 36°.

(@ Justify with reasons why AC is not a diameter of the circle, ABCD.
Answer
FACD =38°( ¥s in the same ujmmﬁ)
2 ADC = 190°- 36°-38° ¢ Xcum & &)
2 106°

$90° @
% the PNPC@ t% QJJH’ ai\jlt in +he Jcmi-ﬁ'fdi,
Ac s not o diameder ) the arde, ABCD .

(2]
(ii) Given that angle BAC = 59°, find angle DCB.

3pcp = 180°- 5‘1"—36°(0ﬂp. ¥s in & tyclic guad)
= 85° 45 in opp- chmu\(’i

Answer Angle DCB = 85 °[1]

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

10
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(b)  The diagram shows two arcs AB and CD of two circles with centre O.
Arc CD has radius r cm and arc AB has radius 4 cm. C and D lie on OA
and OB respectively.

BC is tangent to the arc CD at C and angle AOB is 1.12 radians.

A

4 cm

1.12 rad
(0} rcm D B

(i) Show that the value of ris 1.743 cm, correct to 4 significant figures.

Answer 1{_ ng\p
Joch = CIOOC',’HI\«_h iS)
: b
Cos [-12 = 5
0C = 4cos [-12
C 1330 ) .

= |-?42% -
S -F4€3emc4qsf @ 2]

(i)  Find the perimeter of the shaded region, ABC.

, c_;4$;“"‘l
> ‘Ap+ Ac + BC o” 8
= 4002)+ (4 -(-7%3)+ J(4)2—-’-?432 @

= 4.4 + 2.251 1 3.6002%

- [0-3302%..
2 10-3 em (38D @

ANSWEr ..uvssouissns AR cm [3]
Awad  (mack:
Al Ceps lovrect oud
Sub vn \ value \,qmmg\j, 11
5
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(b)  (ili) Find the arca of the shaded region, ABC.

= Arubé'b Sechr 0 AB - Am% A0CE

N
- Jirle--%XOCX BC @ |

-

2 Leg'(112)-3 x 343 x3-6002¢ @

= 5.82236 -
= 582 (3s4) @

12
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(n)

A is the point (3,~7) and B is the point (5,3).
Find

()  the length of AB,

* J(5-304 3

= 4 +100
=Jio4

- (0-198 . .. 0.2 @

2 10-2 units (33{-) Answer ...........cooiiiiiiiiiin, units [1]

(if)  the equation of line AB,
lyg s =22
3!"& AB = 3-5

E%o%,@g; Y=mxtc

(53) Y=5x+C
3 :5(5)+C
C=3-2a5
= =22
’ Y = 5x-22
()
Answer .. 325%-2 2]

(iii)  the equation of the line / which passes though B and is parallel to the x-

axis. Y
|
3 PP el
—_—t—>—t—— |
0 5 ;Lj =3 @
AnSwer ........iiiiiiiiiiiiiieeaens (1]
13
L’.
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()  The area bounded by a line and the axes has an arca of 10 squarc units,
The line passes through the point P(0,4).
Max claims that there are 2 possible equations of the lines, and their gradients
arc the negatives of each other.
Do you agree with Max’s claim?

Justify your answer showing your calculations.

Answer

> (c

'LV g i

5 0

/

P

b X

N\

Area = 0 un”’Sz

$x0Yx 4 =10 6
ow 'D\‘a\f)\‘a.wx

0Y =5 wnis
5%!1" =7 % @ﬁfﬁ‘ ol o
- 4 & wie 890
stll = = ('\' a

: g‘s, 8 agree with Max's claim @

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

14
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-5
() The position vector of point R is ( l ) and the coordinates of point § are (7, 2)

1) Find the magnitude of RS

e

-— LS
= a t p
RS = 05 - oR 815 1 4= ?

:(3)-(73) - U
:({32) @ 1369

[R]=Jcin23)*

=J 153

ANSWer ......oeeneieeii N
= 124 wnits (354 )

(i)  Tis the point on RS produced with coordinate (£, 5).
Find the value of k.
T( k:S) OR

g\\;(\c,g) ink0 E‘\‘:
5= %(e)+ %

e 219 (M

5 B

Answer k= ... iiiiiiiiiiiiaiaiannnnn

15

J
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()

The height, in centimetres, of 20 boys and 15 girls from Class 2A were recordey
The results are shown in the stem-and-leaf diagram.

Boys Girls
11 8

4 2 12 3 5 9
9 5 3 3 13 5 6 8"
9 7 6 2 1 14 | 2 3 6
8 3 4 0 15 4 4 5

X 8 5 5 3 16 2 4
Key (Boys) Key (Girls)

2 | 12 means 122 cm 11 |8 means 118 cm

i)
(i)  Write down the median ma?sTt)f the girls.
n nt
MCJ@W FOS —-z—'
= 54!

e

8#»

—_—

L

-
-

ANSWEE o s viiaranemrnsrmeeeeeees cm []]

(i)  The range of the heights for the boys is 47 cm. Find x.
6o+ x - 122 =47

38+2 24%
% =9

Answer x = q

16

B . e S o e o e e
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(b)

(c)

0] Summanse the heights of the 15 girls from Class 2A in the frequency

table below. 120 140 (60

Height (hem) | 110<h <130 [ 130<h<150 | 150<h<170 | .LWW“"]
| s Zero

Frequency L 4 6 f 5

&) w

(ii)  Calculate an estimate of the mean height and the standard deviation of the
heights.
4(120) +6( [40) + 5T160)

Mean hcfjhf = 4+6+5

I(-33 .
S Y| em 3 Sf—)@)
S{"anJBIJ clcv;.\ﬁor\

= Zfx? _poy
f_lf?"- (<)

= /?03200 _('u:.o 2
J I5 Is

il @ My o
215 4em (334D )

Answer mean = ... . ... . ... .......CmM

Standard deviation = ... (5 l+ ..... cm (2

The mean height for girls from Class 2B is 135 cm and the standard deviation
was 13.5 cm.

Make two companisons between the heights for the girls in Class A and Class B.

L _On.average, the gicls fom class 2A are +aller Fhan

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

)
...... gicls fom 28 as mean zu (14 en) > M@z €135 o) (AY

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

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

2. Th‘ heigh-l- 'F" rls frm Class QB & more

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

17
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(c)

A bag contains 17 red marbles and 8 green marbles.
Two marbles arc taken from the bag without replacement.

. 64
(a)  Sally says the probability that both marbles are green is ——: :

Explain what she has done wrong.

Answer:

Sallg mluphlu;%h Fobab |Hj \omtcl or ,-er!mm;w

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

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

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

PC both moadblas ove jruvo

__gxl‘___ ............... AT e w
Q Gl 9‘\0_»\‘(A0“Q [ZJJ

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

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

) Draw a tree diagram to show the probabilities of the possible outcomes.

Answer:

l"s Red RR

% Rf—J 4&'&”\, RG\'

/ -2’_;-3

Yoy - &R
_g__\ Grreen %’RQ \
2y " GG
_}4_ reen /
y
| war\e

Pmbum’ f numlaer = zen mark
Lﬂlﬂ‘ OOYI’ \ o 7 s
P,uMHﬂ r\w\.be (2]

18


https://v3.camscanner.com/user/download

(c) Find, as a fraction in its simplest form, the probability that only one of the
marbles is red.

P(onh 1 wmarble ¢ er)
= P(R&) + PCGR)

whas b
- 34
34
7 i (K)
AREWEE ossssssinsnsssssessmmvrnorns (1]
19
1
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The diagram shows a plot of land ABCD on horizontal ground, consisting of two triangje,

ABD and BDC.
AB=12m,BD=1Tmand AD=15m.

Angle BDC = 111° and angle BCD = 28°,

(a) Calculate

(i) the length of CD,

X DBC = 180°~ 11°- 28°( & Sum 9k £)

= H°
MS«'r:j Sthe Rule ,

®

CD |3
5 = a Rl

Sin 28°
| F8in41°
Sin28°
23.756- ..

1]

Cch

"

Answer ... ... m [3]

> 238 mC3SP)
(i) the angle ABD. £

L/{Sl'nj (osine M‘-/
2%+ 137- ISQ‘@

ws LABD =

—

202013)

A A = tos~ (28

20

1

59.3449 .

59.3°C 14p) @

Answer
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(b)  Theland is used to plant some trees.
If each tree needs 36 square metres of space to grow, what is the greatest number
of trees that can be planted in the plot of land ABCD?

Ared g o d
= Jgay) sin 533497 + 2(13) (23356 Sin 1°

= A%6-26333 .. @
- . 236:263%7 -
No ‘% drees ____..ﬁ’———-—
= 363
o b no. drecs = ")'
i 3
ANSWEP susssisssssvssvsssossaransasns (2]

(¢) A drone is hovering vertically above B.
The angle of clevation of the drone from 4 is 70°.

Find the angle of elevation of the drone from D.

H (Dmne)
o  BH
+an 3o = -—'E"
BH = 12.4anFo° @
9 =32.969% - -
- {0
p 12m A
L fon @ = 32:1693 —5 ECE|
- ®
329693 C L -1y 32.969%
O 0 « o 280
o D = $a.1232
=62.3°Cldp)
Al
Answer 6‘)‘? ............. ° [3]

21
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10

(a)

Electronic Road Pricing System (ERP) is used in managing road congestion.
Based on a pay-as-you-use principle, motorists are charged when they use priced roads during,
peak hours.

The tables show the time periods and respective ERP rates of some roads for passenger cars,
taxis and light goods vehicles in Singapore in a certain year.

ERP Rates P ERT Rales o o
23 O ! . 3 -y,.‘-;"';‘ lv‘l‘ .‘ :{}‘; .(_”-.* v > ~'i"':‘:."
KPE PIE slip to CTE slip AYE to City
Tim& Southbound | Bendemeer Ti road to PIE before
period after Defu Road |mcd (Changi) / Alexandra
Flyover perio Serangoon Road
d
7:30 - 7:35 $2.00 ) Roa
7:35-8:30 | / $3.00 - 7:30 - 7:35 . :
8:30 — 8:35 $4.50 $1.00 7:35-8:00 - a
8:55 —9:00 $4.00 $1.50 8:05 - 8:30 $3.00 \/ $1.00
8:30 - 8:35 - $1.50

The distance between Mr Lim’s home and workplace is 31 km.

Mr Lim drives to work.

One day, to cut down on travelling time, Mr Lim travelled through the KPE
gantry at 7:50 and passed the AYE gantry at 8:22.

Calculate the total ERP charges paid by Mr Lim.

=$3 + 41
- 34
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(b)  Onsome days, Mr Lim travels from home to Town using alternative routes to

avoid all the ERP charges. His speed-time graph is shown below.,

Speed (km/h)

0 b 12 6
0800 0806 0818 0824

Time

0] The total distance travelled by Mr Lim to Town is 19.5 km.
Find the value of v.

Diskance buvelled = (9.5

6 1 2, 1.6 -19.
—,12-7‘60K50+l[50+v]x.‘3+2_x5,{v.-I‘?S M2

254 54+ 0./yY t0.05V =195
0-15yv =12
vV =80

ANSWEE V= i eeiiiiiiiiesassianens

(i)  Calculate the acceleration between 0800 and 0803.

_ 5o km/lh
= 6
%o h ‘
2 500 km/h* @ @
ANSWEF «oeeeaeeeieiennnnnanaaaans km/h? [1]
23
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()

The cost of fuel from Shell is shown below

Company Dicsel cost Regular petrol Premium petrol
per litre cost cost
per litre per litre
Shell $2.40 $2.79 $3.50

The fucl consumption of Mr Lim’s car was 8 litres/100 km and his car uses
regular petrol.

Mr Lim decided to fetch a colleague, Mr Goh, on his way to work.
Mr Lim drove for an additional 4 km and travelled through both the KPE 8:00
gantry and AYE gantry 10 minutes later than his usual timing.

8:32
To cut down on his transport expenses, Mr Lim decided to charge Mr Goh
30% of his total transport expenses to work, which consist of the ERP charges
and fuel cost incurred based on a 20-day work month.

If Mr Goh took public transport in the moming, he would have to pay $3.89.

Which is a cheaper transport option for Mr Goh based on a 20-day work
month? Justify your decision and show your method clearly.

Answer
| da
—TO+Q‘ J‘S"ﬂnC¢. -1
o workplace 3144 =35 lem
P&ho\ used 84 /1ookm
0:08 4L /1 km
0.08x35 = 2:-84 @
wst & pedo) Regelon petol = § 2.39/4
Total wet = 2-8x $2.39 @
M
4382
ERP AYE
KpE + — $3 + $)-50=44+.50
8§:00 8:32
'fo{ul'h'aanoHL wst
24
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%‘ful/'{’m{'])or*- 60{+ = $ll§’l—

300 4 dtol banspork tos t

=320 xl1a-3)12

[00
= $3.6936 @

< 43.89

Mr Goh Show!d +eke My Levn's
cor as i+ IS cheap&»- @

[ Cost(Mrlom) = $3:619
< cos’rcmrcwh)::?r?*'?q:l

3 Liffp - £ 3938
by public © $13.60

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

M > londweim .

End of Paper
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