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Mathematicel Fornuilae

Compond Interest

a
»
Tetal amount = P(I + —)

Mensurarion
Curved surface area of a cone = wrd

Surface area of a sphere = 47°

1 .
Volume of a cone = ;m"h

[P N

Volume of a sphere = —m*

. 1.
Area ol idangle ABC = ;ab sinC
Arc length =r8. where # is in radians

1. .. .
Sector area = ;r‘ﬂ . where & is in radians

Trigonometry

[] b c

sind sinf  sinC

& =5 +c" —2bceos A

Staristics

Mean = %\H

Standard deviation =

X%
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1 The diagram shows a spinner with eight numbered sectors.
Each time the pointer is spun, it is equally likely to stop at any of the sectors.
The pointer is spun once.
Find, giving your answer as a fraction in its simplest form, the probability that
(a) the spinner stops at the number 4,
L
Answer ... 8 .............................. I
(b) the spinner stops at a prime number.
%=1 L
ABSWEr o m
2 The first four terms in a sequence are as follows:
93. 8%, 85, 81,...
() Write down the 6th term of the sequence.
13
9%, 89, 5, RV 11,13 4ns1er oo T 1))
(b) Find an expression, in terms of », for the nth term of the scquenee.
a1-
ARSWEr i U( V\ ................ [1]
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3

P is inversely proportional to m.
(a) Skeich the graph of P against i

Answer [1

It is given that P = 120 when n = 5.

(h)  Form an cquation conneeting P and 5.
tet P=¥3, where k it a condand
E
120z S
k=600
&£00 .
- = o n o

n

AUSWEP Lottt 12]

(¢} Find the value of # when P = 150.

L0 O
1S o

= 4

Answer n=ét- ................. [2]
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4 (a) Expand and simplity (3v — 1)° — (y + 2).
(3y-1)*= (4+2)

qy-- 2(2‘3)-} =42
Y-y -

\:

Answer ldon [2
(b) Simplify
S, 3¢
7he | 1dc
GG\ ~ 30\1 ) ¢ ¢
e T o\
7 ST
Aby T Za¥
= .
7.\
7N
ARSWEr i 2]

(©

Write as a single fraction in its simplest form

< . 5 2

L R A —
_ —_ (2x+1)? 2x+1
x )t 2w

S 2 (2 +))
240 Tarr

= S+t 2(2xt))

{2 4\D)"
. O i | ga
(QJL. * DL Answer (2&-&\]
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(d) Rearrange (he formula 5bm = 2m + 3b to make s the subject.
Sbm = Zm + 3L
Ebm-am = 3b
m (Sb- 2) =3

b

M=%p-2

3L
Answer m=........ Sb_ 1 ................... 2
5 Arectangular phote frame measures [8 cm by 14 ¢cm.,
It has & border of unilorm width x cm, as shown below,
18 em
E
X
[+ Photo 14 cm
Areq
(n) Write down an expression, in terms of x, for
(i) the fength of the photo,
(18-2x)
ANSWEr e em [1]
(i) the width of the phote,
Answer ... ( l q.—lk') ........... cm [1]
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(b} The photo area is 140 em?.
Write down an equation in x to represent this information, and show that it
reduces to x° — 16x + 28 = 0.

Answer
(1§-2) (14 -21) = 16O
152-128x -Zbx+ &> =140
- b4 +112=20
K~ o + 2% =0 (shown)

[3]
(&) Selve the equation x2 — 16x + 28 = 0.
X* -1+ 28=0
(X-1d) (3-2) =0
= {4 or w= 1
Amswerx= ... I{{' ........ OrxX=...... 1 .......... [z
{d) Find the length of the phota,
reject 1= (4 as lengda o
/. lengtn of photo = (g - 202)
= 14 um
Answer .......... 1 Ur ................. cem [2
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The speed. v, in metres per second of a ball is modelled by the equation
v=5+4r— £, where ¢ is the time in seconds travelled by the ball.

Some corresponding valucs of £ and v arc given in the table below.

[ 0 1 2 3 4 3
v 5 5 kd 8 5 0

(a) Caleulate the value of s.
when £ =1,
.
L=S+ 4()-LD
=g Answers= ... n

(b) ©On the grid on page 9, using a scale ol 2 cm (o represent | second, draw a horizontal

-axis for 0 < ¢ < 5, and using a scale of 2 em to represent 1 m/s. draw a vertical

vaxisfor=v=<9

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

(&)  Use vour graph to find the maximum speed of the ball.

ARSWEE el mis [I]
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10
[“ SR B - ) ! 7 (a) InFigure 1. triangle ABC is congruent to trigngle £DC, I
: : ! AB=ED, BC=DC and angle ACB = 90,
: “\\ DA ERERC SR IR CIUNE] FERIE SO B DCRB is a straight line.
‘ D C B
. 1- I W IR S SR RN R B . Figure 1
i \\ : . Explain why DE is parallel to AB by completing the Iellowing sentences.
i ) \_ T Angqwer
N 1 ' .
A7 \ T ] ‘-E‘“"" 2 Angle DEC = Angle ... EP;C ........
1 = kb '(' 4 -
- N v - ?\L Y Hence, they form a pairof ........ o H“QT“&"’Q angles between parallel
i 7 K lines. Thus DE is parallel to AB. [2
B . . . . - . :
E \ - : - (b) In Figure 2. triangle POR is similar to triangle PTS. o
T \ ' :
[ : .
g : : : |
1 $
gy h i 3
L‘ H . . H 0
. ! l T N A _\ | IR R RN P 3 T 7 R
. : I ' \ R RN N F Figure 2
1 ‘ \ - - Giventhat PS=3 ¢m. PT =4 cmand TR = 2 cm. find the length of 0S.
. B o v f9 . Br EL PR = S g
1 { &( Ts = Bcm
] B “ 7 . -
1 - 132 Lt = t -—f,? =5 A8 = -3
= Eem
PQ _ =T 5
<+ - 3 AMSWEE oot T em [2
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11

(0} Inthe diagram below, SOT is a straight line. Caleulate the value of x.

s
25+ 2 + 1S = 1’80
x=465

Amswerx = [2

(b} PQORS s a trapezium. P is parallel to SR and angle QPS5 = 42°.

14 o
420
S R

(i) Find the value ot angle PSR. stating your reason clearly.

LYSR=IRO"-4g2°

= 133"
Answer c.oooiiiinnin 1 3%0 ................. 11
Reason: ...... TIV\*QY‘\OVU\\\Q\QS,_PQHSR ............... [1]

(i) 11 is given that PO = 13 cm. SR = 5 cm and the perpendicular height from
R 1o PQ@ is 7 cm, Find the area of the trapezium PORS.

3 x (R48) xV= g2

2

ARSWEF i cm® [2]
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(&) A regular pentagon ABCDE and a regular hexagon AEFGHI are joined
together along AE, the conunon side, to form the follewing figure.

G
D
Caleulate the value of the angle BA/.
-2 °
lndeviov angle = & S)K o
(perdongon)
= 10¢°
Inte tiov a\l\%\e, = (_5;1__)_“_'@
[
(hexagow)
- \'LO‘
£ BAY = 360" - ok~ 120°
=1%7°
Answer ...oo.oeee.. ‘ 62’ ................... [3]
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13 14

A soda can may be modelled as a cylinder with a closed top and a hollow (b) the total surface area. in square centimetres, of the soda can.
hemisphere hollowed in at the base of the can as shown in the diagram below.

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

Trtal suvdace avea of sod a caw

= v () v (3) 000+ [r (8 (42)) 4 ()

Height () = 12.4 em
Inner Diameter (D)) of base = 6.7 cm

Outer diameter (£:) of base = 7.9 cm

= 44| . 0d03387

= 44l om™> (3 54)

Using the model of the soda can in the diagram above, caleulate

(a) the volume, in cubic centimetres, of the soda can.

-9\ AN
Vol. o} Seda Cv = ‘u‘(lg) [\'L-LQ- %ﬂ(j"—:)
= §729-061707%
= 529 .um? Bt

529 ) BRGNP v cmvvimnaraliibn s tnins cysits em? [5]

ANEIPEE o pinsniimnmmpnsmnsrsamnazesons em?® [3]
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10 A cab fare is calculated using the distance travelled and ihe waiting time. Waiting
time refers to the time when the cab is stationary. Depending on the time of travel,
the cab fare is subjected to surcharges which are additional costs.

For Question 10, refer to the following rates and charges of a normal cab from the
Comfor(™ Transportation Company.

Rates and Charges of a Normal Cab
from Comfort* Transportation Company

Metered Fare
The fiest | km or less (Flag Down)

= Hyundai Sonata Taxis 83.20
* Hyundai i-40 Taxis $3.70
+  Toyota Prius/ Hyundai loniq Taxis $3.90
Every 400 m therealler or less up 1o 1¢km 50.22
Every 350 m therealier or less aflter 10km 50.22
Every 45 seconds of waiting or less $6.22

Booking Charpes
Corrent Booking*

Peak Period $3.30

Monday to Friday

(Except Public Holidays): 6.00 am —3.29 am

Monday to Sunday

& Public Holidays: 6.00 pm —11.59 pm

Al Other Times §2.30

* Applicable ai the time booking job is confirmed

Surcharges
Peak Peried Surcharge

Monday to Friday

—03
(Except Fublic Holidays): 6.00 am ~9.29 am

25% of metered fare
Monday to Sunday

& Public Holidays: 6.00 pm— 1159 pm

Late Night Surcharzes

Midnight — Before $.59am 50% of metered fare

Svurce: Comfort™ Transportation Pie Lid website: hitps:iamww.cdglasi.com.sg
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10 Ona Monday school day (non public holiday), Melanie flagged down a Toyota
Prius cab at 7am. She travelled for 10 kmi. Throughout the journey, there was a total
waiting time of 5 minutes.

() Calculate the amount of metered fare she paid for the 5 minutes waiting time.

. Sx 60
Worthg Mwme = g

= 661 (3¢4.)
51 ¢ets of 45 sec.
Txdo. 1= $48Y
dnswer S o S8, 2l
(i)  Show that Melanic's total cab fare is $13.13, corrected 10 the nearest cent.
Answer

Fver |k = €200
\’Lemo.\m\% o\'\ﬂr = 10~

F_Bmaik\w.] Qlem

= 9% (poo
<400

= 91-C
o, 172 cetsof 400 M
13x$0.22L= §5-0b
Peak W swdhacqe = 28°/

Toted oy fave, - Jﬁ;—% x (2-90 *$.06x 1 sy) 4
= fn-lig

= $12°13 (redvest cem‘r)l ghowm .
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(iti) Comfort™ Transportation Company has a promotion:

Enjoy 30% discount
when you hook a eab and pay with a credit card.

For the same trip, will it be chuaper for Melanie 1o book a Toyota Prius cab
and pay with a eredit card?
Justify your answer with mathematical calculations.

Answer

towy total calb fave

10
o5 x (13134 320)

n

W

30 S0 (neovesd cent)

Siace dh promotion gl RN, e lest
o Heo orlgfusl wet, $iz3, e
theaper Rt Melomie 4o book and £y
it ovedit covd

(21

End of paper
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