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Mathematical Formulae

Compound interest

Total amount = P| 1+ T
100

Mensuration

Curved surface area of a cone = nr/

Surface area of a sphere = 4nr’

Volume of a cone = %nrzh
4 5
Volume of a sphere = gnr

Area of triangle ABC = %ab sinC
Arc length = »@, where 8 is in radians

1 .. .
Sector area = 5 r20, where @ is in radians

Trigonometry

a b c

sind sinB sinC

a’=b*>+c* —2bccos A

Statistics

Standard deviation = \/ ZZ]_ ‘; _ ( éf; J
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Answer all the questions.

(a) Express 7% as a percentage.

=} lXuo

=307

25x%* -4
6+15x

(d  Simplify

(Sn)*-2*
R
3().+5)c)

S (Su ) Sn+2)
L

3(v+S)

S -2
- “N\)

3

AnSWer —eeeee B, % [1]
jor
Answer ........... PRI [1]
bom ~ nvxr\&;a eal vaelue
l - vaciabl2d
396
Answer ......... ,:)l* ...................... [2]
]
UMJ
$oc-2
Answer ......oiiiiind T —— [2]
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(a) Write as a single fraction in its simplest form —561 - I—Tx

=z

A(m) - 3-n) ()

(N
| [ S B-f-jn_

——
I )

S -}
\B_i__, ( ln\] Answer ...............! S -] [2]
| ™

) 6 1
Solve the equation =—.
®) q 2-5x 3

b13) :[(:.-fu) (len)
\We 28
Ko = =\b

xe =
£

o= 3s (‘f“)

2 —
(©) Itis given that x =2 N

(i) Find the value of x whena =5 and b =2.

- A
*T 8-S (e
P
> W
>}
1o (i) ANSWET  viirieniiiiiaineseiienaeeanens [2]

(ii) Express a in terms of b and x.

GLL~’ :)LL

CLz: xb+§

it
6\,;___\[ JLL 1—5’

R

o)
Answer .......... cdoch s [1]



- A circle with centre O has a radius of 4 cm. 4 and B are points on the circumference
of the circle. Given that Z4OB = 95°, calculate

B

(a) the circumference of the circle,
e v {:WT‘ oz LTr
= aniw

3 o~ 2501833
= 25V e | 328)

Answer 25} cm [1]

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

(b) the perimeter of the minor arc AOB,

“Y'c Ag = E_A’/x 17‘—(‘”
3po
s b-632 ‘I""’

Porma~ = 6-632+ 4 + 4

A\

Al

\%s b32
(. b unlSJ‘;') (lm)

(&}

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

(¢) the area of the minor sector AOB.
e AV T
" "A e T 2 X ([h)
3b0
13- 2%
£ 13. 3 bm)\ (33L) ('m)

Answer —.......... 133 cm? [2]
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4 In the diagram, XYZ is a straight line, WX=25 cm, WY =17 cm and WZ = 15 cm.
It is given that angle XZW =90° . Calculate
Z Y (~ X
|
15
w
(a) the length of X7,
2 1 Xq =z w-¥
u_'l yz: lj' -5 - ‘2\1"\
booithe~ ) VZ::](’.r
Mw XT t " fen 3
ror l i A4 L 2
% e =jW° - 20 um BSWEF  yuvewannssmmrsonsssnsnasssossn cm [2]
(b) angle ZWY,
ws zZwYy- ¥
\?
L?.w‘1 = 2% 0?10
= 2v. 1 lap) Answer Angle ZWY =..... (XSA [1]
(¢) angle YWX,
(s 20X 15 L Ywr= §3.13 - 23.0%
25 - 25‘060
szx = 53‘| 30 :).J"o (‘JP) =
Answer Angle YWX = ........ 25 [2]
(d) the area of triangle W.XY.
han 4 awxis Lx
z 90 o
0
Answer ............. 0\ ............... cm? [1]




Kevin recorded the colour of cars that entered a carpark in an hour.
The pie chart shows his results.

Others
White

Red 54°
108°

Blue

Silver

(a) There were twice as many blue cars as red cars.
Find the angle representing blue cars.

Blw, s Rkt = 2|
3Pnrb : Sbo”.s"-l-'”g"‘;p

- 108"
.\. ‘PM* 4 L%?- = 36 ° (‘m)
Prote R bl cns - 26 X2
=32 (lm) ,
Answer  ...oooeennn. ? 2 .................. [2]

(b) Given that there were 66 white cars, find the total number of cars in the survey.

108 —> (b cars (fm)
Tonl r\'MVB Cars = _lf_xg60
o &
= 220 (|m)
ANSWEr v, 220 . 2]
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6  The graph shows the parking fees charged by a shopping mall. Find

(a)

(b)

(c)

(d)

Cost of parking ($)
&
10

9
) /
7 /
6
3 4
4 /
3
2 7
1 //
0 1 2 3 4 5

No. of hours parked

the maximum number of minutes that the shopping mall offered free parking,

ANSWEE  eeeeiinreamrrnnennaens minutes

the duration a car is in the carpark if the parking cost is $6,

ANSWEE  ooeeeeieiiiiieiiaannennans hours

the cost of parking if a person parks his car for 4.5 hours,

(1]

(1]

[1]



7 (a) Thescale of amapis1:40000.

(i) The distance between two railway stations is 8 cm on a map.
Find, in kilometres, the actual distance between the stations.

[ tm: HY N0 (i
lum + O™ s [lem)

JLFum mronb gX Ok

(i) A field has an area of 90 km?.
Find the area of the field on the map in square centimetres.

6.% km | tm

| ke, . TN
ok 1S5 o
| ket : 2.5 Y emt (lm)

2 62 et
D P 'b Yealh = 40X 6 -2F
T 5h2.% bm‘l (]m)

Answer o Sh 2 em? [2]
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7b

b (I‘H) [ |m)

C
B /u‘.'.'.\ (\m)

(b) The point X is the point of intersection of the bisector of angle CAB and the
perpendicular bisector of AC.

(i) Measure angle ABC.
Answer angle ABC = ....... 2 [2]
(ii) Construct the bisector of angle CAB and the perpendicular bisector of AC.
Hence, label the point X. [3]

(iii) Measure and write down the length of AX.

Answer AX= .oovoviith. e [
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Mr Lim bought x shirts, each at the same price, for a total cost of $168.

(a) Write down an expression for the cost of each shirt in terms of x.

Answer $ ooeveeiid (1]
Mr Lim bought (x+5) pairs of slacks, each at the same price, for a total cost of $450.

(b) Write down an expression for the cost of each pair of slacks in terms of x.

45‘0/ )
Answer $ 13 [1]

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

(c) If2 shirts and a pair of slacks cost $134 altogether, form an equation in x and show
that it reduces to 67x” —58x—840=0.

2(M2) ¢ (£50 ) = 13t ()

pis w45

33b (3 #5) + W50x = 13 (34D (i)
3360cr 168D 4 WEDX = 3kale bF0k
13452 + b3o y - 3o~ IbbO 22

T2 b3l sva- w00 (shewn) (i)

(d) Solve the equation 67x° —58x—840=0.
e

xo (s ] (-s8) - wle v ()

2(b%)
= 58’3111&’ Ly ¥

134
K¢ + L1¥

—

(3
o -3 I3k
-3.3 (38D (1)

1 (
-+

Answer ....... l*‘ e T AR [2]
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A ball was thrown from the top of a vertical tower.
The height, # metres, of the ball above the top of the tower at a time ¢ seconds after it was

thrown is given by the equation 4 = 22¢ —5¢*.
This is a table of values for s =22t —5¢>.

0 1 2 3 4 5 6
R | O 17 24 21 8 p —48

(a) Calculate the value of p.
bro2als) -5(8)°
T \b~ 2§
P 5
(b) Drawthegraphofh:22t—5t for 0t <6.
"z
30

Answer p=.........'..|.5.'. ................ [1]

i) [ Im)

i,
N

ot -

20 -

-30 = ln-ﬂef{na i?‘b
.r . , \ |.""" ImlOH\

Ho e A (A

1

—40 ’

BEM ;'! | | i :_5’. . [ | IS ¢
5 O W W B N S S [2]




(c)

13

Use your graph to find

(1) the greatest height of the ball above the top of the tower,

ABSWEr amsmmssne e e Ot L i m [1]
(ii) the time when the ball was 13 metres above the top of the tower.
Answer ....... 035w 3 F s [1]
L0
(iii) By drawing a tangent, estimate the gradient of the graph of h =22¢—5¢t* when
t=35.
s 30
ko3~ 2.2
=12y (£1) ()
(et tangnt = (I \
Answer ....... SIS, [2]
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10

Peter stays in Punggol and goes to school in Bukit Timah. He has to take the train every

morning at Punggol MRT station to Tan Kah Kee MRT station. He wants to find the
fastest route from home to school. Tables 1 and 2 are two possible routes that he can take.

Table 1
Route 1
MRT Stations Time taken | Distance between
(min) the stations (km)
North East Line | Punggol = Serangoon 11 7.6
Circle Line Serangoon - Botanic Gardens 14 9.3
East West Line | Botanic Gardens = Tan Kah Kee 2 1.1
Table 2
Route 2
MRT Stations Time taken Distance between
(min) the stations (km)
North East Line | Punggol -> Little India 21 13.2
East West Line | Little India = Tan Kah Kee 10 5.4
(a) Find the average speed, in km/h, of
(i) Route;\, Tha0 3l g0
d * S
it D4 + 2
. il x b0 = o e IA (,’“‘)
2% Answer ........... O . km/h [1]
(ii) Route 2.
Q) fio
- | T b 60 e 3(‘) \"ﬁ\ ) }1 b
31 * Answer 3 km/h [1]
(b) Which route should Peter choose? Explain your answer.
Answer Twe Dy rewe | Z23F n0a
Y Be romre 2 2 3w
\")wf s hrald s DR rOute | o He 49‘7\' +:”""

=+ alon V4 KN YN Skor*’o‘f

(2]

. Bagt seeld 3 Fasre by "

I -

) m -

NS

C V"\W“S‘.oﬂ
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(c)

Train Service Frequencies (in minutes)

Monday — Friday

Peak 3

(6.30am.to9am. &
5 p.m. to 7.30 p.m.)

Off-peak 5

Given that the first train arrival at Punggol MRT station is 05 42.

Using your answer in part (b), calculate the latest train time that Peter needs to take
to arrive in school by 07 15.

Laesr  vime  Poke~ has b by pq ¥h T = PF A5 - 002%
=06 48 (lh)

Feh Yemn =08542
Cms'\d.l/-\\nj Smia F‘*Y‘Mﬁ'ﬂ 1” m ?Qﬂk (L%VY( Ob J”A)

s oswxrols)z 0p 32
(,vhs‘lc)&b:"\'\} 3 min R*UVW’AUU for rﬂe\\c (U“HA ob 32)

An‘sw—-wvrrr‘.‘:‘. T Tm-mﬂf?‘{zvl—

= 0b32+ 5(3)

= of 43} (‘ﬂ\]

" Laber  Yeain flon Pate,  rapdS P ko ob 4%
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Section B (8 marks)
Answer one question from this section.

11 (a) The cumulative frequency graph shows the distribution of completed passes data
taken from 80 different players in one of the World Cup Football Competition

matches.

- R — S

100 FEEEETEH

80|

Cumulative Frequency
Ch
o
|
|

o— S

sl e

0 10 20 30 40 50 i
Completed Passes
Use the graph to find

(i) the median,

Answer ...l T T [1]

(ii) the inter-quartile range,

U«\op&» tvv\ofr'i‘;\k,: Ik 9 -

Lot~ ne ¥ le = 26
L ANSWEE o oveiieeeeinneimereevraaeeseains 2]

IQ'R:,gH--IB; ¢ (l'h)

(iii) the number of players who scored at least 37 completed passes in their match.
(N Sunr‘m:’ fors than 37 padsl = (8 “r«)
.j . N S('w-"jj '\" \Qw’ 3 3 ANSWer  iwsmasiasiiiemsesiism e aesi

prseo = ' - &
T 11 (lm)
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V1 28 The table below shows the marks obtained by 110 students from Alton Secondary

(b} School in the recent Science examinations.
Mark (x) Frequency
0<x<20 4
20 < x <40 16
40 < x <60 45
60 < x <80 30
80 < x <100 15

(a) Calculate an estimation of the mean mark.

Menn v 10 k) ¢ 3o(1h) + SOl4E)+ IO (20) + qu\:)

no
~ b220 6
E T 7 o 5604
- %‘,‘ o 5.(," (’-’uf) Answer ... Gl . S [1]

(b) Calculate the standard deviation.
L 2
Sn—-\l b (o) i (35)% #5 (D) 4 39(30)% is(ADT (buo *

1o

< 28,02
20 0 ks (3sP)

Answer  ........ 7. N I———
(c¢) For Hilton Secondary, the mean mark was 53 and the standard deviation was 19.
Which school’s students performed more consistently for the examinations?

Give a reason for your answer.

Answer \

oa +he Shanlo~d o adim % Hiten Wi W19 W
\uw?f than That @ BHa See whNebh g WO wmar k=
lrme  ani Mm
len~ Cimuiwiim [2]

End of Paper



18

12 (a) Inthe diagram, 4 is the foot of a cliff and B and C are boats in the sea. A is due east
of B and the bearing of C from 4 is 214°. AB=24 m and AC =22 m.

T

22 m

C

(i) The angle of elevation of the top of the cliff, T, from Bis 22.3°. Find the
height of the cliff, 74.

2.3y TR
ton 2 2

Ta: 2% tan 223
T 9.843
zavem (208) g

ANSWEF it m [1]

(ii) Calculate angle BAC.
L]
LBAcC: 3bot~2ikt - AV

L]

< 5

Answer angle BAC=.......0........... [1]
(iii) Find the distance BC.
a s anteaat o nlau)(aa) e NN VEN
T b4t
gy T L b Y

AN

T2 v wm (3sh (e

Answer BC= J,|~'+ m [2]
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12 (b) Inthe diagram P, Q, R and S are four points on the circle centre, O. Given that angle
POS = 120° and angle QRS = 118°.
Find these angles, giving a reason for each.

Y

P S
(i) Angle POS "
2 e e L
Angle POS = .. L.sssssmsisiinsssssinis Reason ......0.. a7 Qatee = 4w CT
...... M AR e [2]
(ii) Angle QPS,
° * 2 \ .
Angle QPS = ‘?D HV-B Z... Reason ...... L S'“"\ol’”'kw‘]"m‘} )
......... e At Lakend) e 2]
End of Paper
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