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Answer all the questions.

1 (a) The selling price of a bedroom set afier a 25% discount is $4 800.
(i)  Find the original price of the bedroom set. 1
(i)  John bought the bedroom set at the selling price of $4800 on hire
purchase. He. paid a 10% deposit and paid the remaining amount in
monthly instalments of $210 per month, I the shop charges 2 simple
mierest of 25% per annum, {ind. the number of years John will take to
repay his loan. [2]
(b) Mrs Lim deposits $20 000 into a bank that pays a compound interest of x% per
year. Find the value of x if she receives $6 898 in interest after 12 years. 3]
{¢) The exchange rate between Singapore and the United States is
USS1 = S(G8$1.35. Susan bought 5 handbags from the US that cost US$320 each
and sold the bags for SG$500 each. IFind the percentage of the total profit made.
12]
z o V3523372
(3)  Muke s the subject of the formula 2rs = L [3]
) (o bxpand and simplify (p — 1) tt)
(1) Expand and simplify (p p) .
(i) It is given that p? + ;;'5 =11, llence or atherwise, find the values of
N 3]
-2
3 A solid matal hewisphere of radius '3 cm is melied 10 form some solid identical
canes and solid identical spheres with radius 2.5 cm
(a)  Given that cach cone and cach sphere have the same volume, tind the heigit of
cach cone. 12}
{b) Find the nuraber of spheres fornied if the number of spheres is twice the number
o!cones. ‘ 2}
(¢) Calculate the total surface area of each cone. 12}
{d) The surfaces of the cones are painted red. A tin of 200 ml of paint that costs
$3.50 can paint an area of 450 cm’. Calculate the tolal cost of paint needed to
paint all the cones. 2]
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4 Diugram I shows a semi-cireular drain ABCD of length 5 m. On a rainy day, the drain
is filled with water to a height of 0.7 m. Diagram 1l shows the cross-section of the

drain when it is filled with water. The cross-scction has centre 0 and a diameter of
2.5m.

A (4 3

kA4 ._.._....\—.—:-'

Diagram 1

Biagrasn il

(a) Calculate the curved surface arca of the drain that is in contact with wvater, (4]
(b) Find the total volume of the water in the drain. {3

(a) A universal s is givenas € = (x : x is an even integer 1ess than 20].
v . P T » .
Itis given that A = {x : x is amultiple of 8} and B = {x : x 1 amultipl2 of 4} .-
;) Uising set notation, write down the relationship berweer set s and set £. 11

o

{ii) Hance, represent sets £,4 and B in o Yenn Diagram, showing all the 2]
clemems clearly.
Gi)  On your Venn Diagram, shade the region 4" 5. i}
fh; Rerer 1o the Venn Diagram belosy and answer the questions thot folloswe,
"
P '/\\ /—“\,_\‘Q

(1) Find Pn Q. {1}
(il) Writc down the set notation for the shaded region. 1]
@)y e={c,u,v,w,x,y,z}, P={u,w,y} and x &0, list all the possible

clements in Q. (1
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In the diagran above, ABCDE arc on the circumference of a circle with centre 0. QP
and QR are tangents to the circle at B and E respectively. AC and CZ intersect BD at
O and Y respectively and QAO( is a straight line.

(a) itisuiven that 2804 = S0° Showing your reasons cicarly, caleulate

(i 2BCA, 13!
iy  2AQE, [
(i  2CED. 2]
(b) Given that ZBXD = 100°, exptain cleariy whether point X is i the cirele, on
the circumierence or outside the circle. {2]
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The diagram below shows the cumulative frequency curve for the marks of 400 pupils

7

who sat for a Mathematics Examination.
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(i)

Two studemts were selected at random, Find the probability that one of the

(b)

marks and the ather obtained more than 66

&
>

students obtained less than 33

marks,
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{¢) The same group of students sat for a Chemistry Examination and the results are
illustrated in the Box-and—Whnskt.rs dlagnm bclow
PN (R S H i -...,._..-__(
% ; —r R
g’ ....I - i 'L B P— S !’ I : : ;
- ] } e T ; ——>Marksi
R 0 40 B 60 70 8 90 100 i
Use the Box-and- thsl\era dlagram to fihd
(i) the inedian mark, 11
(i) the interquartile range, H}
{(d) Compare the marks obtained by the 400 students for the Mathematics
Examination and Chemistry Examination in two different ways. 2]
8 Consider the following sequence
Line i ) 2,2
ine i 13+23___32=(2x )
2
Line2 | ) . ) ‘3—x1 e
142943 =62 = ()
X 2
Line 3 . [4%5\°
12423 4 344 43—1u~=( : )
. 2
Lincd | | i
(a) 1) Write down the 4™ line of the sequence. i
(it) Write down in terms of n, the sum of 1% + 23 + 33+..... 40’ 1
(b) Usc your result in (a) to find the sum of
B 3P +42+57+6%+......+50° {2}
i)  22+43+63+8%+..... 4503 (2]
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9 In the diagram beJow, OP = p and 0Q = q. h is given that OF =304, 0Q =
SB = 0Q and 3SR = SA.

0779 0 s B
(a) Express as simply as possible in terms of p and g,
0 54
@ PB
{iiiy PR
(b)  State 2 facts about PR and PB.

{¢) Find tire numerical value of

Area of triongle RSO

Area of triangle APR

g

- 05,

w

i
t

T

3

12}
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Two Janguage schools conduct courses.for Korean, Japanese and Chinese Language.
The number of students for each language course in May and June are given in the

table below.

May June
Korean | Japanese | Chinese | Korean | Japanese | Chinese
School X - 150 220 116 200 250 136
School ¥ 90 5 10 351 308 457 |

The number of students for each language course in both schools in May can be

713 22
i< [150 220 116
%9 5 10

Similarly, the number of students for each language course in both schools in June
can be represented by the marrix J,

represented by the matrix

(#) Write down ihe matrix J. (1]
(b) EvaluaieT= —;- M+ J). 13
{c) State what the clements of T represent. [

The course fees were $200, $180 and $100 for Korean, Japanese and Chinese
languzge courses respecrively. .
(d) Write down 2 matrix S such that the elements of MS represent the total course
fzes collecied by each school in the munth of May
Hence, evamate MS. 2

A cas travelled from town ¥ to town }, whien were 320 km apari, at an average speed
of x knvir. A van travelled on the same road from town Y to tewn X at an average
speed which was 5 km/h slower than the speed of the car.

{a)  Write down an expression in terms of x, for the time taken by the car to travel

from town X 16 town Y. . ]
(b) Write down an expression in terms of x, for the time taken by the van to trave!

from town Y to town X. (1]
(¢) Given that the difference in time taken for both vehicles to reach their

respective destination is 15 minutes, form an equation in x and show that it

reduces to
x* —5x — 6400 = 0. 3]
(d) Solve the equation x? — 5x — 6400 = 0, giving your answer correct o 2
decimal places. (2]
(e} Hence, find in hours and minutes, the time when the two vehicles meet. i3]
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12 4, B8, C and D are points on level ground such that C is due cast of 4. It js given that
AB=75m,AC=95m, AD=9 m, LDAC =54° and LCAB = 32°.

D

North

(z) Calculate
(i) augle ARC, given that angle ABC i3 an obtuse angle, {31
(it) the bearing of C from 5. 21

(b)  Atreeisat D. The angle of depression of C lvon: the top of the tree v 25
Calcutate the

(1)  heuehtof the trez, 13
(if) greatest angle of ¢levation of the top of the tree from a point along the line
AB. 2]

Creccent Girts” School <016/62/15
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13 Answer the whole of this question on a pieee of graph paper.

: . . . 6
The variables'x and y are connected by the equation y = x + —~1.
x

The 1able below shows some values of x and their corresponding values of y.

x JO075] 1 J15] 2 {25] 3 [ 4] 5] 6 |38

» 7751 6 4.5 4 139 4 45 | 52 65 | 2.75

{a) Using a scalé of 2 cmi to 1 unit, draw. a horizontal x-axis for 0 < x < 8.
Using a scale of 2 em to 1 unit, draw a vertical y-axisfor 0 <y < 8.
On your axes, plot the points given in the table and join them with a smooth i
curve. 3]
{(b) Usc your graph to find the minimum value of y. 111
©) (i) On the same axes, draw the graph of x + 3y =21. {1]
(ii) Write down the x-coordinates of the points where the two graphs
intersect. [H]
(iii)  These values of x isa solution to the equation ax? + Hx +¢ = 0, where
a,b and ¢ are integers. Find the values of a, b and c. (2]
{d) By drawinga suitablz tangent lo your curve, find the cousd.nates of the peint at
which the pradient of the curve is - é (2]
ENDR GF PAPER
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Answer Key
. (a)(i) $6400 ()3 (b)2.50 (103sf)  (c) 15.7%
2r2 . 1 .

2. (@)s =12 oy (b)(n)p‘-—Z-l-; (i) £1 |
3. @)10em  (b)72 (c) 101 em’  (d)$31.50
4. 13.9m’ (b)5.63 m’ :
5. @(i)AcB (i) .

4 12

A

2 6 10 14 18

(b)) PNQ =90 ornull set (i)(PUQ) (i) Q = {t,v,z}

6. (a)(i)25° {i1) 40° (i) 25° (b) As £BXD > 90°, by converse of ripht
angle in a semiciseie, X iy inside the cirele. )
7. ()45 (i) 38 (by ie)i) 54 (if) 44

{d) Overall, the students did better in Chenmsiry as compared 1o Mathematics as the
medias for Chemistry is greater than the medzn for Mathematics. The marks for

Chemistry is mese spread out 2y compared 1o Mzthiematics as the mterquartile range for

Cheinistry 15 Jarger.

- 2y - - > Sxiy 2 B ) . .
B ayip1®+72" 37 +4° 4 5‘:1523(7) 13 R 22 Pt =
nin+ z N A _ - )
[.l(z 13] (b)Yi) i 6256 (i) 843 D00
9. (a)1) =3q+ :'P (i) —p +4q (i) 2q— -p (®VP.Kand I are collinear (¢ %
)= (2007268 136y (175 235 126
10.03= (30 300 w570 @ lpos 1065 2336

- . o . - .1y (81200
months of May and June in School X and Y respectively.  {d) kw 900)
1. (a) 22 (0) =2 (d)x = 82.54 or x = ~77.54 ()2 h 0 min

12. (a)(i) 106.7° (ii) 048.7°  (b)(i)3.92m (ii) 23.6°
13.(b)y =39 (c)ii)0.90r5.15 (i)a=2,b=—-12,c=9 (d)(2.3)
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Answer all the questions.

The numbers 756 and 1200 written as the products of their prime factors are:
756 =22 x3%% 7

1200 = 2* x 3 % 57

Find

{a) the smalléstinteger n if 756n isa multiple of 1200.

{(b) the smallést integer m if 1200m is a perfect cube.

ANSwer ()N = e corveiciine s L1
DM .. o s m

Some boys were seated around a circular table. A bag containing 51 swects was pasied
around she tble, starting from Tim. Each boy took the same aumber of sweets. When the
bag reached Tim zgain, there was only 3 sweets lelt. 1 Tim ook one more sweel and had x

>

sweets aliogether, express the nunber of bays scated around the iable & terms of x.

ANSWEY oo 1]

[Turn over
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5 1 . s
A tank was filled with water. Mary poured out = ol the water from the tank into another

. . 1 . . ; : : .
container. She then poured out 3 uf the remaining water in the tank into another container.

She then poured out + of the remaining water in the tank into another container and so on.

How many times would she need to pour out the water from the tank so that the remaining

5 . LS . 5
water in the tank is exactly = of thelongmal amount?

2

A tectangular lake with an actual area 08 13.5 k™ is represented as an area ol € zm? o a

maj.
{2)
(b}

Lixpress the scale of the map in the form 1: 1, where 7 is an imeper,
The lahe is represented on another muap with a seale of 1 100 000. H the bicadik of
the lake is 2 cm on the second map, fnd the acwal length of the lake i hMiomeires

Answer (2) 15 e o 12

(b) Aciual length = ... km |2}

Crescent Gids’ Schoot 4C16/01/15



5  It1akes 8 workers to complete a job. The job can be completed 4 days earlier if 2 more

workers are added. How many workers will be needed if the job-needs to be completed 10
days carlier?

Answer ..

“the mass of2n oxygen atom is 2.66 X 1072° mill:grams and the mass of 2 hydrogen 2tom is
LE&7 x 10722 picograins
{2}

Vind ihe ratio of the mass of un oxygen atom to the niass of a hydrogen atoms is its
simplest form.

{h)

Find the iotal inass in kilograms sf onc oxygen atom angd two hydrogen atoms, giving
véur answer 1 standard fonn,

ANSwer () oo T e, i1]
Crescent Giris” Scheot 2015 Praitm S4 Math P1 [Turn over
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D

c

() Factorise completely 12ax — b*y 4 4a®y — 3b%x.
(b) It is given that 12a%x — by + 4a®y — 3b?x = 0. Hence, find the values of @ if
b=7,x=aandy = 10.

ANSEr () oot et eeeeeerieesiee e e e (3]

(D) & = i+ s oo e e 12]

Solve the following puir of simultancons equations.
2¥ % 167 = 3

19GY 2 G = A
62

(54

Answerx = ... — AdY = e {4

Crescant Girs’ Sthool 4016103115
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An unbiased coin and a six-sided fair die with numbers 1 to 6 are tossed. Represent the
sample space using a possibility diagram. (1

(a) Find the probability of gelting a head on the coin and 2 number less than S on the die.

(b) Sam and Tim decided to play a game. If a head is obtained from the coin, 2 points will
be awarded. If a tail is obtained from the coin, 1 point will be deducted. The 1otal
points is calculated by adding the number obtained on the die with the points obtained
from the tossing of the coin. )

Find the probability of
1 obtaining a total of'4 points,
(ii)  obtaining more than 5 points.

B gl 3 TR URPURI——. |
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2
(b) Represent the solution on the number line below.

{c) 1fxisa factor of 98, find the value of x.

Solve the inequality -:- {5x—-29) < < 9.

€ i t t f } i ¥ t > B
Answer () ol e e e 13
BEF XD o e crn e o B M

11 yis inversely proportionz] o the square ote and y = v Jor a piuticuiur value of 1. Express
the value of y in tenms of p when this value of x is halved.

FASVPRE oeceeeevereeecrcraenne oo 3]

Crescent Gins™ School 4018/01/15
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12 The diagram below shows a curve of y = a(x + k)% — 5. The curve cuts the x-axis at —6
and 2 and the y-axis at A. B is the minimum point of the curve.

Y
A

(a) Express the equation of the curve in the form of y = ax + h)? —5, where @ and h are

constants
(b} A straight line cuts the cuive dat ¥ = -6 and poini A. Find the cquation nf the siraight
line.
Answer (2) EqQuation of Curve: ¥ = .o 3}
{b) Equation of straight line: y = .o . 12]
Crescont Girls’ Schocl 2015 Preliin 84 Moth 21 {Turn over
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13 In the axes provided below, the point (1, 1) bas been marked. Indicating clearly any
intercepts, sketch the graph of
{a) yx =2x—1
by 2y+x=4

Answer

(a) (b) 4 .

~
> g

(1 ,91) 1 ,.1)

>x - —>x

o
[

'

14 The equation of a curve can be expressed as y == ax” State the possible valee vilg and o' »
in cach case.
{2) v is she wolure of a hemisphere wvith ratius x.
(U) v is the aceeleration of a car that has travelld a disteues ol 150 ks iz ¥ bours

Answar ()@ = n= U B
1) 1 JE R 1 I I, 23

Croscent Girs” School A016/01/15
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15

In the diagram below, ABCD is a thombus. AD is produced to point £ and EFC is a straight

line. It is given that 2DBC = £DCE = 67° and EC = 3EF. g

A B

(a)

(b)  Find the nunierical value of
i\.»:a:of AEDF

) Areaof AEDC '

. Arca of 8DFC

Area of cuadrilateral ABZD

b

{ii)

Ansyeer

(a) ...

Name one triangle which is congruent to triangle £DC. Explain your reasons clearly,

............................................................................................................................. (31
(DY) «onenenooeerasmnsiiissssarsmmmmensrasssssespisastsins 1
(i1)... - 12)
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16 The figure below shows triangle PQR with vertices P(—3,4),Q(2.1) and R(7,1).
N . ) R » i . s

R '

. ‘. % ]: ' .

E—-.v S - . -z-

i 3

i ]

I " A *

i 1 ’ .

| : '
i

1 '

: i

:

% X

; 8

(a) Find the exact value of
(i) tan ¢PQR,
(1) sinZPRQ.

(57 Henee, find the exact value of the perpendiculas distance lrom § o PR

(€) PQRS is atrapezium with an area that is 3 tmes the arca of tiangle PR and PS5 is
parallel to QR Find the coordinates of point S.

Answer (@) (i) ... [T UUUURUURRTSPROPROO § §

) U | )

(a) Perpendicular diSlance = .. . - units 2]

{b) Coordinates 6F § = cinssmsmmemamssumams. siors g 1]

Crescent Girls’ School 4016/0115



17 In the figure below, ABCE lies on the circumierence of a circle with cenire 0 and radius

10 em. APC is the minor arc of a cireleawith centre £ and radius 15 ent.

A

C
(a) Show that ZAEC = 1.445 vadians, conect 1o 3 Jdecimald places. 12]
(b) Find £A0C in radians.
{¢)  Fmd the area of the shaded region ACLP.
Answer (b) CAOC = s 1]
(c) Area of shaded region AOCP = ...oovcemmmuemrcmrirecrieeceneaeeionns em?” [3]
Croscent Gids’ School 2015 Prelim S4 Math P13 [Tum over



14

18  The diagram below represcnt the map of Town Crescent drawn 10 the scale of 1 om to 2 kim.
P and S are the positions of a primary and a secondary school respectively and the North
direction is indicated in the diagram.

(a) Thie bearing of a community centre from the primary school is 085° and the distance
between the community cenire and the primary school is 17 km. By making
appropriate measurements, find and labe! the location of the community centre. 21

(b) A police station is located south of the community centre and is equidistant from the
two schools. Find the distance in km, from the police station to the primary school.

e eerererna,,
e oo,

LI

Answer (b) DISISRCE = . oo ceemscecccssicnccnees km [3]

Crescent Girls’ School 2016/01115
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19  PQ,QR, RS and ST are adjacent sides of a regular polygon.
Given that reflex angle PQR = 200°, find
{a) the number of sides of the polygon,
(b) angle PQT. '

Answer (@) Number of sides = ...

() 2PQT = oo, N

Crescent Giits” Schoel 2015 Prelim S4 Maih P
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20 The diagram shows the distance-time graph for the first 50 seconds of a car’s journey. The
car moves ata constant speed from ¢ = 10s to t = 25 s and comes 10 rest after 30 seconds

Distance (ny)
]

soo foasssineronsnas smaes asresetaes ita desrsieen ees ..

vy

w

D
v
:
H
‘

dinseeberovinidoiysrave b dere

i —

10 25 50 )

(a) Find the speed of the car when £ = 15.
(b) Given that the car moves with a constaiit deceleration for the last 25 seconds, find its
deceleration for the last 25 seconds.

(¢)  The car starts at 20m/s and Jecelbzratzs uniformly for the first 10 sceonds. On the axces
helow, skeich the speed-tume graph for the car’s juurey,

Answer {2) ... e .onys [

(D) e e e e e e més

o
[T

{c)
Speed (m/s)
1

L3 R i

(]
N
wh

Crescent Girls™ School 401601135
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21 Figure 1 below shows a hollow square base pyramid with base length 21 and height 24 cut
into 2 parts. The lower pant of the pyramid is ditached 1o a cuboid with a square base of 2/

and height k, as shown in Figure 2.

:
!
1
1
1
!

7 §

1

)

H

: ~
]

i

)

]

1

1

1 h
¥
1
1
1
1
)

N\

| S I
s

7’

rd
7’
b4
g
21

Figure 2

Figure 1

() 1 takes | minvie 10 GH up the cuboid, find the time taken, :n sceonds, to fill up the
whele conarier in Fugure 2.
(b)  On the answer grid given on the next page, sketch the graph ot the depth of water

against ums.

....................................................... seconds {2}

Answer (a)

{Turn over
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(b)

Height
A

18

2hpmsimmmm e~ T S A, ,

> Time {(seconds)

{1

22 The table below shows the age distribution of customers inan electronic store.

10<x=<20]20<x<30

30 < x £40

W< xZ 50]

25

5

Age 0<x<10
(years)
Frequency 2
(a) Findthe
1) mean,

() stundard deviation
¢b)  Find the modal group of the abuve distiibution.

Crescent Girls' School

Answer £a) (1) . oo« o commsicnin sonvneearcorasos nes sts 2sin
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ANSWER KEY
I. (a) 100  (b) 180
48
2, —
x=-1
3. M4
4. (2)1:150000 (b)6.75
5. 16
6. (1)2660:167  (b)2.994x 10726 ‘
7. ) Gx+yEa+b)(2a—-b) (Ba=-33 or =37 or 33
8. y=7 and x=-25
9.
H X X X X X X
Coin T . X X X X X X
! 2 3 4 5 6
Die
O OY0 FE S o —
10.(a) 6 < x £ 10.4 b) < b - + } : —— >
()x=7 S % 7 8 9 10y 1
.y =4p 10.4
> 5 2 3
Rdy=—=(x+2)?-5 (b)ys= ~2x-13z
13,
() P () A
N\,
J |
..... :{.{_-L_“-_..__._....-_v =) L\
.y (i N
{‘ —>X 4\ >x
[ \
14.(a)a =§7r n=3 (h)a=100 n=-2

15. (a) 2CDB = £CBD = £ADB = 67° (diagonal ol thombus bisects interior angle)
<DCB = 180° — 67° — 67° = 46° (sum of angles in triangle BCD)
£EDC = 180° — 67° — 67° = 46° (sum of angles on straight line ADE)
DC is a conynon length
~ Triangle EDC is congruent to teiangle DCB. (ASA)

) () )3

Crescent Girls' School 2015 Prelim S4 Math P13 [Turn cver
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s 3 o 3 15
16. (a)i) 3 s O @04
17. (b) 2.89 radians  (c)63.4 cm”
18. (b) 9.8 km (£0.2) km
19. (a) 18 (b) 140°
20. (a) 20 m/s (b) 0.8 m/s*
21.(a) 95 seconds
22. (u)(i)29 (i) 8.89 (¢)20< x <30

4016/01/13
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