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Answer all the questions.

1 Express in set notation, the set shaded in the following Venn diagram.

ARSWER .o evimssriensmn e [1]

2 (a)  Simplify 3421+ x).

ANSWeEr ....oiiivviviniiineniiininnnnne. [1]

(b)  Factorise completely 32a>-185°.

Answer ....... vereenn [2]

3 Factorise completely 12bx — 6ay+ 8by— 9ax.

ARSWET (iovieiiniiiniiie meimeen e, [2]

5 6x
+— ;
2+x x" -4

4 Write as 2 single fraction in its siroplest form
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4
Show that for all p, where p is a positive integes
(7p-3)* ~4p(p-3)+6 is divisible by 15.

Answer

2]
(@) Express S—6x—x" in the form p—(x+ 2.
ANSWEEr oot 2]
(b)  Hence, sketch the graph of y = 5—6x— x* indicating the y-intercept and the
coordinates of the tuming point on the graph.
Answer
(2]
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5
A bicycle remal shop uses the formuls C=5.5+3.5h o caloulate charges for renta! of
bicyeles, where Cis the cost of rental and & is the number ef howrs of rental.

(a) State the basic charge o be paid regardless of the owpmber of b#urs 67 ramtal.

.AHSWIEP' $ Ssilerstatroati brvanitnrant dih [1]
() Mathew and Ethan both rented a bicycle each for different mumber of hours,

The difference in the cost of rental between the two of them is $i4.
Find the differezce in the numbsr of hows of rental betwazn the twa bays.

ARSWEr. «oivee v viirervaneenas oo hOUTS {2

The diagram shows an inverted pyramid with & capat:;ty of 00 cm®.

The depth of the liquid in the inverted pyramid, &, is one-third the heighs, A, of the pyramid.
Caleulate the volume of the liquid.

ABSWEF oo iiierevimmvissrianee o ias am? [3]
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17.5 b

36°

.
L

ABC is e triengle, vhere AB = 17.6 cm, BC = 24.5 cm and angle BAC = 3&°
Find angle ABC.

Answer angle ABC= occc.oovveennn [3]

10 Jene plans to travel back to Singapore from the United Shaten
In Singapere, the exchange rate ig SGD $1=UsSD 30.71 .
Tn the United States, the exchenge rare is USD $100 = s@%b $153.
Jaxe wantz2 to change USD $1426 into Singapore doHars:
Which country should Jane chenge her money in order 10 get & detter deal?
You must show your calculations.

Arswer e K 1
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7
Hector was arranging 315 one-centimetre cubes into a cuboid.
The perimeter of the base of the cuboid is 28 cm.
Each side of the cuboid s a length greater than 3 cm.
Find the height of the cuboid.

Answer

99Tutors.SG | Page 6
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8

i2 The bar graph shows the COE price of small cars in Singapore over a period of 6 months.

COE PRICE OF SMALL CARS IN SINGAPORE

Jan Feh Mae A Wiy luna
Month

State one aspect of the graph that may be misleading and explain how this may lead to a

misinterpretation of the graph,

AFEWEE e crs v risnrinareansssnnmniniinstns sussmsdorprramn ser srs sesans S5ssisess #ilaseBIeens Kas sl s can Sinantn

13 The diagram shows an isosceles triangle.

AC is parallel to the x-axis.
Point B has coordinates (20, 25) and C has coordinates (30, 5)
Y a4
B (20, 25)
@ x

Find the coordinates of 4.

Answer (.ovvivmieeii g fimsninene o) [1]
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i
E
E
11{°
70°
o D

ABCD is a semicircle with centre O.

BED and AEC are swaight lines.

Angle COD = 70° and angle 4ED = 110°

(a)  Stating your reasons clearly, calculate
i) angle ACD,

Answer angle ACD=..................[1]
(i) angle ADC,

Answer angle ADC= . ...............[1]
(iti)  angle ABC,

Answer angle ABC= ....cccvceensen.2[1]
(iv)  angle BFC.

Answer angle BFC=..,......voveee...[3]
(b)  Explain why BC is parallel to 4D.

Anmer;,'.'.,... YR o P B e R L P N L N R TP PR T I
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15 The diagram shows a circle 4BCD.
E is the midpoint of the chord 458.
ABCD is a rectangle.
DE=15cmand DC= 18 cm.

(a)  Calculate the area of triangle ADE.

Ansviver .......... cm? 2]

() Calculate the circumference of the circle.

Answer e cm [2]
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! ¥
16  The sketch shows the graph of y=3% xx7". +

The graph passes through the point 4 (1, 9).
A1)

(2) @) State a possibie value of .

ARSWEJ’ n=... Tamsitasvase i iiriarin [I]
()  Find the value of k.

k= .l;g -'y--.-;.a- EerEiageyre ateaa. [1]
(b)  Given that the cootdinates of B is (-2, 2.25), find the length of the line segment 45.

Answer R N I N P TS R TR R R PRI R [2]

17 () Express 3780 as the product of its prime factors.

ABSWEF ©eviiiiieeniiiasssianenaeiesaes [1]

(b)  Using your answe to part (a), explain why 3780 is not multiple of 49.

Answer ... e LA e et e b e s e s e b e
i

PR PR N A PP AN P A an Y T TR AT bon v d SR P08 F22 ba 44T PAS PN 2q B RIS FAI O IR m sy Rt erTine Nt s ova [1}

{©)  cisacomposite nymber and p is a prime number.

]
Find the values of k and ¢ such that 3780x = is a perfect square and c has the least
] p

value,

ARSWeEr D= iiiiiransiinirinniaryssis farine

CR Cyiierenserermnennan eeens [2]
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18 A map of Singapore is such that 9 cm? on the map represent the actual area of 36 km?
on the land.
(@)  Express the scale of the map in the form 1 : n.

Answer 1:.iiiiiiiiiiiiienns e [2]

{b)  The length of Bukit Timah Expressway on the map is § cm.
Calculate the actual distance, in lilometres, of the Bukit Timah Expressway.

Answer .....ccoviciieieiiecnnen. o, km 1]
19 The table shows the prices of one litre of petrol and the disconn offered by leading petrol

companies
| Company | Petrol price per litre Discount

A $1.723 i 18%

B- 51639 15%

C $1.702 12% discount plus $3 off for every $30 sale

after discount

()  Ropnwants to fill up his car-with 55 litres of petrol at Company C.
Calculate the total amount Ronn paid for the petrol

Answer § ...oooiiiiiiniiiinnn e [2]
{b)  Comparing Company 4 and B, show clearly which company offers a better deal.

Answer .. . (23
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20 6000 customers participated in a contest where they have to guess the number of chocolates
in a big glass container.
The cumuiative frequency curve below shows the distribution of their guesses.
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Number of chocaolates

The actual number of chocolates is 6000.
()  Find the median.

Answer ..........c..ec..... . chocolates [1]
()  Find the interquartile range.

Answer .,-....,sreseasee ... chocolates [11

() Find the probability that a customer, chosen at random, gave an estimate within 10%
of the actual number of chocolates.

AnSWer ..o e v s (3]
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21  Gate B and Gate C are 400 m apart in a park. Gate 4 is such that angle ACB = 105° and
AB=1550 m.
(a) Using a scale of 1 cm to 50 m and the line BC is drawn for you, complete the scale
drawing of triangle 4BC, [1]
B C

(b} A pavilion, inside the park, is located equidistant from the three gates.
By construction, find and label the position of the pavilion 2. (2]
() Measure and calculate the actual distance between Gate 4 and the pavilion P.

ANSWEF wvsvereennriivrees viinsaene M [1]

|
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13

-3
22 The position vectors of 4 ]rnd B are (i) and [ 2 ] respectively.

|——
(a)  Find the length of 0B .

(b) C is the point (0, p) where p > 0.

—_— — 3
OC =404+4038.
Find the value of p.

BP/S4/E MATH/15

S

Answer P= .. .civisiiiniiin

©(e)  What type of quadrilateral is OACB?

Answer ...

23 In the diagram, angle AOI% =90°,AC is parallel to OB and 4C=17.1 cm.
AXB is an arc of a circle with centre O and CYB is an arc of a circle with centre 4.

Find the area of the shaded region.

Answer ...... .oiies

7.1 c

vrevrnneeners COA2 [5]
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6

J— —_—
24  Inthe diagram, ABCD is a parallelogram, 4D =p +2qand 4B =5p - 6q.

B Sp-6q A
7\
|
pt2q ©
c D

(2)  Express, as simply as possible, in terms of p and q,
s

® CB ,

ANSWEE et ieeaeiisvaenaneee e e [1)

—_—
G) DB.

ABSWEE .veviieieveeeereoeverirenennnn [2]
_—
(b)  Eisapointsuchthat E4 =p-2q.
3 — —
@) Explain why DB is parallelto £4 .

ATISWRE 1 ve e thveerrenetossenovshut eabrssane rossve ol suncansnransnanacs os

(i)  Find the ratio of the area of triangle ADEF to the area of triangle DBA.

ugwgr inrinas Banvaaanan] 2]

End of Paper
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MATHEMATICAL FORMULAE

Compound Interest

Total amount = Pj| 1+ o
100

Mensuration
Curved surface area of cone = 77l

Surface area of a sphere =4 77

Volume of a cone = %mzh
Volume of sphere = -;Emﬁ

Area of triangle ABC = %absin @
Arc length = 8, where @ is in radians
Sector area = %rza, where @is in radians

Trigonomeltry

a b ¢
sind sinB sinC

2

a® =b% +c%* —2bccos A4

Statistics

Mean = %;C

.

Standard Deviation = \/ Zzﬁ:: - [%’? ] ‘

99Tutors.SG | Page 16
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3
Apswer all the euestions,
)  Factorise —3x2 - 2x+5.
: fx+12
A S' h e B
= s Eo

Bt is given that d zJ..s.?;f..

-4

(i) Find«whene=4and =2,

() Expresseintermsefdandf

Solve the equation s B

— e 238

5 2z

Solve these simultaneous equations.
Tx+dy=~37
x=Sp=17

BP/S4/E MATH/19

f1]

{2

1
{2

£s1
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4

In one small packet of gnmmies, thereare both gemmy bears and gummy snakes in two

colours; red and green. In a large packet, there are 10 small packets.

Green Red
5 5 Bear
The information can be represented by the matrix A=
4 6) Snake
(a) Evaluate the matriA® : 10A. {1

(b) It costs $0.10 and $0.12 to produce 1 green and red gummy respectively.

Represent the cost of each colour of gammy in a 2 % 1 column matrix C in dollars. {11
(¢) Evaluate the matrix D = BC. (1]
(d) State what the elements offD r¢present. [

(¢) Another gummy-making company, Company Y, packs 6 green gummy bears, 4 red
gummy bears, 7 green gammy snakes and 3 red gummy snakeS-ia one small
packet. The costs to produce one green gummy and one red gurnmy remain the

same. One large packet is also made up of 10 small packets,

Calculate the total cost for Company Y to produce one large packet. [31

99Tutors.SG | Page 19
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5

3 (a) The diagram shows a regular hexagon.

®
(it)

@) ®

(i)

4 F

Calculate the interior angle of a regular hexagon.

It is given that 24G = BC., Find 2e2.0f triangle ABF

area of triangle BFC

253 3
Stmpligy 1) . -

> pl'

. 27 1
Given that Ve I find the value of g.

BP/S4/E MATH/21

[2]
(23

2}

33
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The first five terms in a seq‘anc of numbers are given below.

(a
®)

(©

@)

0,3,8,15,24...

Find the next two terms.

Find an expression, in terms of z, for the nth terin, T, of the above sequence.

T, and T,,,, ere consecutive terms in the sequence.
Find and simplify ast expression, in terms of , for 7, -7, .

Explain why two consecutive terms of the sequence cannot have a difference
of 8.

99Tutors.SG | Page 21
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Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

5
=x —-4x? 4=
ol 2

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

(2)
(b)

(c}

(D

(e)
®

BP/S4/E MATH/23

x| =15 ] -1 1 —05 | 0 | 05 I | 15 2
.y [ -9875) =25 }° 1.375 2.5 p —0.5 |-3.125 —5.5
Find the value of p. 8]
Using a scale of 4 ¢ to represent 1 unit, draw a horizontal x-axis for —1.5<x<2.
Using a scale of 1 cm to represent 1 unit, draw a vertical y-axis for —12< y < 4.
On your axes, plot the points given in the table and join them with a smooth curve. 31
Use your graph to find the coordinates of the maximum point of y = X —-4x* + -;i, in
therange of —1.5<x<2. (1]
Use your graph to find the solutions to the equation x° ~ 4x® +6=0, in the range
-15<x<2. {3
By drawing a tangent, find the gradient of the curve at (—1, —2.5). {21
) - On the same axes; draw the line y = -3x-4 for ~1.5<x<2. (11
(iiy Write down the coordinates of the point where this line intersects the curve. (11

99Tutors.SG | Page 22
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6 The diagram shows a circle, centre O, with radius 15 ¢m touching another circle, centre C,
with radius 9 cm.

OCR and PQOR are straight lines and POR is a tangent to both the circles at points P and Q.

(a) State the value ofangle COR and explain your answer. 2]

(b} Show that triangles OPR and COR are similar.

Give a reason for each staternent you make. £2]
(c) Find the value of arca of triangle COR (21
area of trapezum OCQP
(d) Find the difference in the areas of the two circles.
Leave your answer in terms of 7. [23
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7 A company manufactures and sells posters for decoration arid display.

(a) The posters manufactured by the company are sold in Jocal shops and department stores.
In a particular week, the number of posters available fior sale in local shops and
department stores are in theratio 3 : 7. ‘

Given that 160 more posters are available for sale in departinent stores, find the total

number of posters available for sale in that week. 2

(b) A shop owner bought x posters for $60 from the company.

(i) Write down an expression, in terms of x, for the cost of each poster in dollars.  [1]
!
i
{ .

The shop owner decides to sell the posters at a profit of 31 each, T

{ii) Write down an expression, in terms of x, for the selling price of each poster in
dollars. iy

i
The shop owner managed to sell 10 posters at the selii’glg price in (if).
He decided to sell the rest of the posters at $5 each.
(iii) Write down an expression, in tenms of x, for the total amount of money in dollars,

that he collected from the sale of all posters. i n

(iv) Given that the shop owner collected a totat of $130 from the sale of all posters, write

down an equation in X to represent this information and show that it reduces to

x —234x+120=0 £3]
(v) Solvethe equation x* - 34x+120=0. {3]
(vi) Find the cost price of each poster, 1

99Tutors.SG | Page 24
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8 The diagram shows a table us‘}ed by an interior designer.
It is made up of a prism and ti table legs for support.
The rectangle PORS lies on 2 horizontal plane.

T is vertically above X
PS =120 cm, RS=80 cm and WR =50 cm.
Angle WRS= 58°. l

A
2

:c@%:}

A bl
N\q‘-‘-7ﬁ'

\

Calculate

@ s, 3]
(b) the volume of the prism, [3]
(© 7%, (2]
(@) f@ 4]
(e) - the angle of elevation of 7 from S. 2]
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The amount of money, in dollars, spent by a group of 20 students (Group 4) in the month

of May is shown in the stem-and-leaf diagram below.

v

5 5 o 5
612" 3 7
710 ¥ s 9

. 8 0 4 5
912 3 8
1015 8

Key 516 means $56
6] Find the mean amount of money spent by the 20 students. [13

(i) Fiad the standard deviation of the amount of money spent by the 20 students. [1]
(i)  The mean and standard deviation of the amount of money spent by another group
of 20 students (Group B) in May were $70 and $12 respectively.

Use the information to comment on two differences between the two distributions.

{23

John plays a game at a carnival. In this game, he hes to pick 2 coloured balls from two
bags, A and B. He is only allowed to pick one ball from each bag. He has to pick one ball
from Bag A4, followed by another bal} from Bag B.

Bag A4 contains 2 red balls, 3 blue balls and 6 yellow balls. -

Bag B contains 4 red balls, ! blue ball and 4 yellow balls.

(). Draw a tree diagram to show the probabilities of the possible outcomes. 2]
(iiy  Jobn will win a large prize if he picks 2 balls that are blue, a small prize if he
picks only one ball that is blue and goes home empty-handed otherwise.
Find, as a fraction in the simplest form, the probability that

(a) Jobn will win a large prize, (11
() John will win a small prize, (1]
(¢) Johnwill not win anything. ' i

L - —-
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A group of students are tasked to design, print and diswibute brochures containing tips to
save water to students in school, as part of the school’s effort to raise awareness of the

importance of saving water in school.
The students have been allocated a budget of $1200 to complete this task.

The students are required to print and distribute a copy of the brochure to each student and

teacher in the school.
Each brochure is printed on both sides of 2 sheets of A4 size paper.

Students will be given brochures printed in black and white and teachers will be given
brochures printed in colour. They will have to purchase the sheets of A4 size paper and
toner cartridges from 4BC bookstore, which will be delivered to school.

In addition, the students are also tasked to design and print 50 copies of A3 size coloured
posters containing tips to save water, to be put up in all classrooms and various areas in the
school. They have sourced for an external supplier, XYZ supplier, to print the poste'rs. The
posters will be delivare;i to school as well.

The information that the students requireis found in Annex A, on the opposite page.

The students estimates that tﬁey have to distribute the brochures 1o 1360 students and 90

teachers.

(a) How many sheets of A4 size paper will the students require to purchase to print the
brochures for all students and teachers? (13

(b) How many toner cartridges will the students require to purchase to print the brochures
for all students and teachers? (31

(¢) Given that one of the students in the group is a member of 4BC bookstore and that the
students aim to reduce the cost as far as possible, determine if the amount of budget
allocated is sufficient to cover all costs.

Justify your answer with relevant mathematical worlsing, {6}

99Tutors.SG | Page 27
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Cost of purchasing stationaries fram 48C Bookshop:

BP/S4/E MATH/29
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Annex A

Item Description Unit Cost (excluding GST)
Ad Paper White paper

1 pack of 100 sheets $2.00

1 pack of 500 sheets $5.00

5 packs of 500 sheets each $22.50

10 packs of 500 sheets each $42.00
Toner Cartridges Black printing $136.00

{each cartridge is able to print

1200 pages)

Colour printing $140.00

{each cartridge is able to print

900 pages)

The above prices are subjected to 7% Goods and Services Tax (GST).
Member discount: 10% off total bill, after 7% GST
Delivery cost: $30 per trip (not subjected to 7% GST)

(Free detivery for minimum purchase of $200 in total bill, inclusive of 7% GST and after
member discount.) |

Cost of printing A3 size coloured posters
Supplier: XYZ Prindng

Item Description . | Unit Cost (excluding GST)
Black and White Posters 10 sheets I $25.00

50 sheets $120.00
Coloured Posters 10 sheets $35.00

50 sheets $170.00

The above prices are subjected to 7% Goods and Services Tax (GST).

Delivery cost: $20 per trip (not subjected to 7% GST)

.(Free delivery for minimum purchase of $200 in total bill, inclusive of 7% GST.)

End of Paper
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Pei Hwa Secandary School
Mid Year Examination 2017
Sec 4E & 5N Mathematics Paper 1

BP/S4/E MATH/31

Answer Key
1(a) A'NB
2(a) -2X +x+3 :
2(b) 2(4a+3b)4a-3b)
3 (4b-32)(3x+2y)
4 11x-10
(x+2)(x~2)

5 (7p-3)* ~4p(p=3)+6

=49p* —42p+9k-4p* +12p+6

=45p* -30p+15

=153p° -2p+1)

- foralt p, (7p—3)* —4p(p—3)+6 is divisible by 15, {Shown)
6(a)
6(b)
7@ 18550
(b) 4 hours !
8 29.6cm*(3s.f) |
9 119.0°(1d.p) ! A
10 Amount of money Jane will get in Singapore

_ 1426

T 071

=5GD3$2008.45

Amount of money Jane will get in the United States
=333 1406
100

= SGD$2181.78
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Tane will change her money in the United States as she will get back more

Singapore dolfars.

11 7cm : N s
12 In the graph, the data doesn't start at $0, but somewhere around $48000.
This makes the differences anpear much largar proportionally.

13 .(10, 5)
14(a)(i) | 90°

14(a)(ii) ) 55°

14(2)(iii) | 125°

14¢a)(iv) | 75°

14(b) Angle BCE =35°(Angles in the same segment)

Since angle BCE = angle CAO (by property of alternate angles),

BC s parallel to AD
56 | sdond }
15(b) 68.0cm |

163 | n=-2 |
16(a)(ii) | 9=3* x (1)-2

k=2

16(b) | 7.39 units

17a) | 22x33x5x7

17(b) | Index of 7isnot at least 2

1Me) [ec=15
p=7

18(a) | 1:200000

18(b) |10km

19(a) |9$76.38
19(b) | Company B offers a better deal.

20(a) | 6800
30(6) | 2600
20(c) _1_

| 5
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2Aep | /7?

7
4'
B
N i
\ /f
%l ! '
21(c) | Distance
=5.7(x0.1) x 50
=285(*S5)m
" 22(2) |5 units
22(b) |p=32

99Tutors.SG | Page 32



BP/S4/E MATH/34
Free Tuition Listing @ 99Tutors.SG ‘

22(c) | Kite ]

23 2.6 om®

24(a)(i) |—p-2q
24(a)(i1) | 4p - 89

i
24(b)(D) [ T8
i =4(p-2q)

J—Y

4 FYy

24(B)H) |

R
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No. Answer ]
L&)y -3%% = 2x+5 = (3x+5)(1~ %) |
1(a)(ii) A ) |
=7 i
IOy 5ora=11
2
o |, J
5-df
1(c) x=1
1(d) x=-3, y=-4] i
1
2(a) (50 501
E =
(40 60
2(b) (0. 10) |
C={
0.12)
2(¢) (11
°=l112)
2(d) The e!ements of D represent the cost to produce all the gummy bears and
mimy. snakes in a large packet respectively.
2(e) Total cost = $10.80 + $10.60
= $21.40
- - |
3(a)(D 120° |
@G | 1
2
3OO | mn
£
3(b)(iD) g=3
4(a) Tﬁ =35
T, =48
4(b) 7, = n_z--{or (a4 1)(n-1) T
4(c) Ty ~T, =n"+2n—(n’ -1
=2n + 1
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No. Answer_ |
4(d) n+i=%
! n=33
I Assuming that the difference between two terms is 8, the first consecutive
] term is 3.5, which does not exist. Therefore, two consecutive terms cannot
t have a difference of 8.
' : OR
The difference (27 +1) is an odd number. Therefore, two consecutive
[ terms cannot have a difference of 8, which is an even number.
|
5(a) [ p=1.625 )
5(b) If all & points plotted cosrectly,
otherwise, at least 6 points plotted correctly.
Smooth curve
5(c) Maximum point= (0, 2.5) B ]
5(d) From the graph, x=-1.1020.10 and x = 1.55 £0.10
5(e) Gradient=8.67 +3
s5(H({) Correctly drawn line
S(fi) ] (-0.85, -1.4)
6(2) ZCOR=90°
tangent perpendicular to radius
6(b) ZOPR=90° (tangent perpendicular to radius)
ZOPR=/ZCQR
ZPRO = ZQRC (common angle)
LPOR = ZOCR (corresponding angles, OP//CQ)
Bence, triangle OPR is similar fo triangle COR.
(AA Similarity)
EG B
16
6(d) 1447 cm? _
7(a) 400
7030 {ﬁﬂ“ ]
(o)l N
(b)(i) $( 60, 1]
- x - .
l il 9@—4- 5x—40
%
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7N | 600 0, s s0-130
X

890 4 sx-170=0
-' x

600+ 5x*-170x=0

5x* =170x+600=0

x* ~34x+120=0 (shown)
7(bX)(v) x=30 or x=4
7(bXvi) $2 i ===
3(a) 68.3cm
8(b) 204000 cm’
8(c) TX =424cm
8(d) XS =131 cm
3(e) 0=17.9°
9(a)(i) $80.15
9(a)i) $15.60 -
9(a)iii) 1. The mean amount of money spent by students in Group 4 is higher

than that of Group B. On average, students in Group 4 spent more
money than studénts in Group B.

2. The standard deviation of the amount of money spent by students in
Group B is lower than that of Group 4. There is a smaller spread in the
amount of money spent by stadents in Group B./ The amount of money
spent by students in Group B is more consistent.
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(b))
Bag A Bag B
L
! [
R B
2 / L. ¥
n g -
e .E B
'\5 e
g
i \ = 7 &
| . :
i ; l}.
l
9(o)ii)(®) | 1 '
| 33
B)GD() | 32 7
99
ONENS) | 64
99
10(a) 2900 ]
10(h) 6
10(c} Cost of purchase from 4BC Bookstore
Total cost with delivery cost, after member discount
| = $816.1425
Cost of purchase from XYZ Printing
Total cost with delivery
=$20+$181.90
= $201.90
Grand total cost
= $816.1425 + $201.90
=31018.04
The amount of budget of $1200 is sufficient to cover all costs.
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Answer all the questions
For
Kxamner §
t/se

1 Write the following in order of size, smallest first.

J0.81 0.902 39_9
441
Answer .......... i
smallest

(1 gigabyte = 10° bytes, 1 megabyte = 10° bytes)

Answer

3 Factorise completely 12ac —14bd +28bc —6ad .

Answer

Preliminary Exarmination 2017 3
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2 The capacity of a SD card is 256 gigabytes. How many pictures of size 2.5
megabytes each can be stored in this SD card? Give your answer in standard form.

BP/S4/E MATH/39

Anglo-Chinese School (Barker Road)

For
FExaminer's
‘Use

0.86°

RARSREA  |
largest

(2]

Secondary 4 Express
Mathematics 4048 Paper 1
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For
Excmmner's -
Use b
4 A sum of moncy was divided egually between Jim. John and Jane. '
If Jim gives Jane $20, the zatic would then become 2: 3 :4
What was the total sum of money?
Answer S 2]
) Ix 1
5 Simplifv Lirg T ——
(x=3)" 3=x
Answer (2]
6  Solve the inequalities -8 <2-3x <8
Answer ... ... 2]
Prefumimary Excmination 237 4 Secandary ¥ Express

AMoiheman K Paper |
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{ergduie, Timede Nl fliiarder. Ny

TR TR

7 12 cooks will take 6 hours to prepare a meal for 180 people,
if 4 of the cooks left the tleam and the number of people dropped to 130, how many hours

would the remaining cooks need to prepare the meal?

ANSWEr G tiessatesiaiaeiin fisisainess hours  [2]

8§ The diagrams show the result of sales of two competing brands over a few years.

Number of people who prefer Brand X Number of people who prefer 8rand ¥

100 s = oo o s e me - <0

— - - == 20
e ——a— —-—-------v————m[_ o

e i et L. fr——— ‘

1011 1LY o33 JoiR IpiE 2011 2012 2013 2014 201§

4 " + 1

State one aspect of the graph which may be misleading and explain how this may lead to a
misinterpretation of the graph.

Answer ‘
|
|
|

Ly

Prm iy EESFmamiiiee a0 7
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For For
Exgminer s Svamunge 'y
Use 1ixe

| 9 (a) Onthe Venn diagram, shade the region which represents A " B
—
. (4]
(b)  &={integersx:1Sx<12f
A ={prime numbers}
i B = {multiples of 3}
' On the Venn diagram, list down the elements in the appropriate subsets.
d</®ﬂ
e
(2]
!
\ i LS
10 Simplify [ J J giving your answer in positive index.
{
| TRSWEE oo (3]

Predormary Cranmmanos M7 'a]
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One day, the rate of exchange between Singapore doliars (S$) and US dollars |
(8%) was USST = S81.398.

Anthony wanted to bring along US$5000 for a trip to the US. Calculate how
much Singapore dollars he would need to exchange.

Answer S$ ...l 1]

There was change of plans at the last minute and Anthony exchanged the
1US$5000 back into Singapore doliars, at a different exchange rate. If he|
received S$6850, what was the exchange rate?

Asamarketing strategy, Jimmy plans to offer a 10% discount on the marked price
wnhout effecting his intended 20% profit. Calculate the marked price that Jimmy
should sell each watch at.

1 'SUpp ! he
a discount of 20%. Jimmy intends to then sell the watches at a profit of 20%.

.. . 13]

Frelimunany Examnanon 2007
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FhgloaThine s Toaped (Eorker Boali

Far 13 iy :- &

Lxamme: s

4]

In the diagram, AB is parallel to EDC and BC is parallel to FD.
Angle CBD = 56°, angle FDE = 44° and angle BAF = 101°.

State, showing your reasoning, whether AF is or is not parallel to BD.

Answer

131 §

2 Secondary 4 Express

Prelionunary Exatnancn 2017
Mathematics €028 Pager |
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For a
fxaminer's

iise

A

(a) Calculate the sum of the interior angles of the hexagon.

Answer

| 14 The diagram shows rwo pentagons and one hexagon joined together.

ANSWEE g yivisiarmnnrsrresmenares

awdbe

Lo

(b) Show, by way of calculation, that at least cne of the polygons is irregular.

BP/S4/E MATH/45

Anglo-Chinese Schoo! (Baeker Road)

1 Fer
Examiney 'y

{/se

1]

vt lums iy adimahizbiisn 200z F 0
BT & )
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Written as a product of its prime factors

'«’450- %54x 77
84=27%3x7

(a) Write down the highest common factor of 2450 and 84, giving your answer
as the product of its prime factors.

ANSWer  sieeeites e (1]

(b) The highest common factor of 2450 and 21a is 70.
Find the smallest possible value of a, where a 1s an integer.

Answer a= .. ... m

(¢) The lights on three lighthouses flash at regular intervals. The first light flashes
every 84 seconds; the second every 90 seconds and the third every 2450 seconds.
The three lights flash together at 0800.
At what time do they next flash together?

Answer ., ; s 2]

1)
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16 William draws at random 2 cards from a stack of 5 cards labelled S to 9 without
replacement. The sum of the numbers on the two cards is obtained.

(a) Complete the possibility diagram in the answer space below.

sll.m Lol v Vol
5 | I

6 11

T

8

9

Answer

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

(¢) A third card is chosen at random from the stack without replacement. Find the
probability that the sum of the numbers on the three cards Is 74,

(1]

Ml ity Erbeviaario S

11
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For
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Use
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For
Examiner's
tse

| 17

section.

The container has a height of 40 cm.

Water is poured into the empty container at a constant rate.
It takes 12 minutes to _fill the container.

After ¢ minutes the depth of the water is d cm.

(a) Find the value of f when d = 20.

varies during the 12 minutes.

Answer

DCepth
{dcm)

o 3 6 s 12

Prefimirary Exominiction 2017 12
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The diagram shows a container in the shape of a prism with a triangular cross-

(b) On the axes in the answer space, sketch the graph showing how the depth

BP/S4/E MATH/48
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For
Examiner’s
Use

minutes  [2]

[':l

Secondory 4 Fxpress
Matkematcs 4048 Paper |
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18 The table below shows the number of cars and motorcycles passing through an Electronic
Road Pricing (ERP) gantry on certain days of the week {from 7.30 am to 7.55 am.

Free Tuition Listing @ 99Tutors.SG

Cars I\-’lgio_rcycles'_:

Wednesday 320 120 !

' Thursday 380 100 |
Friday 410 | 130 |
Charges per vehicle %2 | %050 |

Represent the number of vehicles passing through the gantry in a 3x2 matrix V.

BP/S4/E MATH/49

[

(|

(1]

[ |

(a)
Answer
Z )
(b) C= [[] ol Evaluate P =VC .
=
Answer
(¢) State what the elements of P represent.
Answer
(g) Write down a matrix D such that T = DP gives you the total charges collected for ali :
vehicles on these three days.
Answer
7 13
99Tutors.SG | Page 48
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For Prs
Fxamer’s vl
Use [

19 (a) Express x° —Z'« in the form (x =5} +¢

ANSWEP  aiiniwisasis cisviapsaibess o suti [
T |
(b)  Sketch the graphof y = X
Answer
-}'I‘
i) |
[
|
.
> X
| 0
|
I (2]
' . . 2 . I 1 2
(€)  Find the coordinates of the maximum pointof y = Z x—-x°.
|
Answer  (coov s ) {1
i
Preflinunian Examination 2017 14 Secondury 4 Exprss

Vathemanics $04Y Paper |
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o
| ragmieer s
Live

Two bottles of Nescafe Gold Blend Instant Coffee are geometrically similar. The
smaller bottle contains 50 g of coffee granules.

{a) The larger botile is approximately 60% taller than the smaller bottle.
Find. in grams, the amount of coftee granules in the larger bottle.

Answer ..o g (2]

(b) The smaller bottle sells for $5.10 while the larger bottle sells for $13.25. Which
bottle gives the better value for money? You must show your calculations.

Answer {

bk
()
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For 1 | For
Lxamner's | :

e | Exeminer's

Use " | Use

A ] D

Joseph walks from point 4 to point B, which are 400 m apart. A vertical tower of %
metres is at point D.

At point 4, the angle of elevation to the top of the tower is 20°.

At point B, the angle of elevation to the top of the tower is 37°.

(a) Find AC

Answer AC = iiisaseasiniam [3]

(b) FindA, the height of the tower.

Answer h= . assesss: i (2] 4

candary 4 Express

Prelimnary Examination 2017 16
oo 4048 Faper |
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The diagram shows a semi-circle with centre © and radius § cm. OP is perpendicular to

PQ and angle POR = (.7 radians.

P o E

(a) Find the area of the shaded region.

Answer
(b) Convert 0.7 radians into degrees.

Answer lcEiivatii e i

il

Jeinigpliam N

N |
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For 2 For
Zrammer's | Lxaminer s
{ise Ef {/se

23 4
i i
A
5 c i
A is the point (0,6) and the gradient of line 4B is — 4 l. C is the point
(6,0).
(a) Find the equation of line 4B.
Answer [1]
{b) Find the coordinates of B.
|
Answer (eunsmcpasnsnaayy (2]
(¢) Find the length of 45.
; Answer ... e units  [1]
(d) Point D lies on the x-axis and is such that DC = CB. Write down the equation of the
line that passes through D and is parallel to the y-axis.
|
Answer  oyeyyaviecomssasiiisssinessiss 2] |
|
Preliminary Examimation 2617 18 Secondary ¢ Exprese

Mathematics 4048 Peper |
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For
Examiner's

Use

For
Erumines 3
Uye

i
{
' 24 The diagram below shows the speed-time graph of an object. |
|
!

|
|

Spesd
im's)

.

0 30 ) 100
Time (seconds)

i (a) Calculate the speed of the object at 18 seconds. Give your answer in kmvh.

Answer ... cocovennl. kmv/h [2]

! (b) Calculate the total distance travelled on the joumey. '

‘ ANSWer i m  [2]

I. (¢) Draw the distance-time graph of the object on the grid given below.
You must label the values on the distance-axis clearly.
M

Distance
{m)

4 i . e,
30 BOD 190

Tirne {seconds) (2]

End of Paper

P e o ko F00 @ =
Frafmmmsel framintiom . 1o Secondary 4 Express
Mathemancs 464§ Paper

99Tutors.SG | Page 54



BP/S4/E MATH/56
Free Tuition Listing @ 99Tutors.SG

99Tutors £G | Page 55



Free Tuition Listing @ 99Tutors.SG

Anglo-Chinese School

(Barker Road)

PRELIMINARY EXAMINATION 2017

SECONDARY FOUR EXPRESS / FIVE NORMAL ACADEMIC

MATHEMATICS 4048
PAPER TWO

2 HOURS 30 MINS

Additional Materials: -Answer Paper (7 sheets)
‘Graph Paper (1 sheet)

READ THESE INSTRUCTIONS FIRST
Do not open this booklet urtil you are {old to do so.

Write your class and candidate number on the cover sheet.

Write in dark blue or black pen an both sides of the paper.

You may use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
lf w0rkmg is needed for any question it must be shown with the answer.
e 7 “hential working will result in loss of marks.
Iuld be used where appropriate.

BP/S4/E MATH/57

{ accuracy is not specified in the question, and if the answer is not exact, give the answer to

..l figures. Give answers in degrees to one decimal place.

R - A

For 7T, use either the calculator value or 3.142, unless the question requires the answer in terms of 7 .

At the end of the examination, fasien all your work securely together.

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

The total of the marks for this paper is 100.

This paper consists of 11 printed pages inclusive of this page.
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I The first three terms in a sequence of numbers, T;,7,,7;,...are given below.

T,=1x2+10=12

T,=2x3+6=12

T,=3x4+2=14
() Find T,. (1]
(b) Showthat 7, =n? =3n+14. 2]
(c) Evaluate 7. m
(d) Explain why every term in the sequence is even. (2]

2 (a) Itisgiventhat v? =u’ -2gh.
(i) Evaluate v whenu =30, g=9.8and h=24. [2]
(i) Express uintermsof g, A and v. [2]
(b)  Factorise (x+1)" - (y=1)°. (2]
2
N ! [3]
(¢) Simplify ——"" .
Py 3x—sx?
(d) Solve the simulitaneous equations. 3]
1
I—=x-3y=12
S ¥3y
4y =3x-19
Prelmunary Examination 200 7 3 Secondary 4 fxpress

Mathematics 40548 Paper 2
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Foogho=L, Romerae o i Harewr Haark
3 (a) Thescaleofamapis!:7500.
(i) The length of a road on the map is 20.5 cm.
Find the actual length, in kilometres, of the road. [

(i)

On the map, an area formed by a triangle POR with sides 5.5 cm, 6 cm and 7 cm, is

slated for commercial development.
Calculate, in square metrcs, the actual area. 5]

(b) A B
iy

e
In the diagram, A B is the shoreline. B is due east of 4. A boat is at C.
T e =750 angle ACB = 63° and AB = 35 m.

|
i
|

. ...d the bearing of B from C. 2]

\*7

(ii) The area of triangle ABC is 444 m®. Calculate the shortest distance from the boat to the
shore. : (1]

(iii) A turtle is crawling along the shoreline. An eagle is at a vertical height of 40 m above C.

It notices the turtle,
Calculate the greatest angle of depression of the turtle as seen {rom the eagle. {2]

..

Prefiminany Examnction 017
Authennes #0348 Puper 3
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4 In the diagram, O is the centre of the circle.
74 and TE are tangents to the circle. O4 and OF are radii of the circle. COT is a straight line.
OA intersects BF at G. CT is parallel to BA.
Angle OTE = 32°.

D

(a) Find
(i) angle AOF, {2]
(ii) angle CDE, [2]
(iii) angle OFG, (2]
(iv) angle AGB. [1]
(b) Explain why points OETA can also be points on the circumference of another circle. [1]
e lmiimry Exaniaion HiFF 5 Seconcary 4 Express

Mathematics 4048 Paper 2
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The diadram shows d water dispenser that is made up of'a ¢ linder and 4 benisphere hedit ol redil

&

e G0 em

U e The hetghit of the dispons

Conical cups of ditimeter 6 am and height 5.3 am are provided 1o drink the warer Tram e gongine

flow
of
water

(@)  Water is (illed 1o the brim ol the dispenser.
Find the amount ol watcer in the dispenser. 12]

(B)  Find the capacity of one conical cup.

o 1
Give your answer to the pedrest em 12
(¢) Find the external curved suriace area of the cup. (2]

() Find the height o the water remaining in the dispenser after 230 cups of water has been

dispensed. 14

H

Feamtingivor T
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6 A container can hold 2400 litres of water.
(a) A largetap alone can fil} the container in x hours.
Write down an expression, in terms of x, for the amount of water that the large tap can

dispense per minute. (1

(b) A small tap alone will take 1 hour longer than the large tap to fill the container. Write down an
expression, in terms of x, for the amount of water that the small tap can dispense per minute. [

(c) When both taps are turned on at the same time, they can fill the container in 3 hours.

Form an equation in x and shows that it reduces to x> —=5x -3 =0. [3]
(d) Solve the equation x? —5x -3 =0, giving your solutions correct to 2 decimal places. [4]
(e) Find the rate of water flow, in litres per minute, of the small tap. 2]

7 Answer the whole of this question on a si;glé'sheet of graph paper.

A stone is thrown from the top of a cliff next to the sea. The height, # metres, of the stone above sea
level 1 seconds after it is released can be modelled by the equation

h=40+81—§~t2
0

Some corresponding values of f and A, correct to 1 decimal place, are given in the table below.

L LB L3t 123 [ 2T 513
IR RE 46 415 32 175 Rl

(a) Calculate the value of p. [
(b) Using a scale of 2 cm to represent 1 second, draw a horizontal t-axis for 0 <t <6.
Using a scale of I cm to represent 5 metres, draw a vertical 4-axis for —10<h <50.
On your axes, plot the points given in the table and join them with a smooth curve. 3]
raph to estimate

(iy the maximum height of the stone above sea level, [1]

(iiy the length of time that the stone was greater than or equal to S m above the top of the

cliff, (2]
(iif) the time taken for the stone to hit the water. M
(d) By drawing a tangent, find the gradient of the curve at 1 = 4. [2]

=
{ Secondarv 4 Express
Matkematics 4048 Paper 2

Prelimmary Examination 2017
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§ {(a) The marks attained by 40 students in a Mathematics test were recorded.
The cumulative frequency curve shows the distribution of the marks.

(i)

(ii)
(iii)

(iv)

r by o

Cummulative Frequency
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ERAE Eats RN RS £213; é:r-i-i-::_qi- {1
= T T bR e b
ot Bast bt ] e A :-:,--.;:1:,.‘ REsH
g BN IR R FE e awrd | P -
_ e e Ko *.:1.' )“‘:"—E*—:h: 1111':'1*;;"_ 13
i : L'r: ,.1.‘,-..-:4.! FRES i- 'i‘_:--- §1
RS B e kR b ikl P rad nadki kR sl inanA sEERE25ES
! T #1%‘,,/ &8 YL ;il!.;li:;ﬂ-
(AN KN A= fedtafn) ) § A= =
L FE & Do :::: 1;' ¥4 n:—iT-.-p_-.i- B PR o sl
'T.M“‘i‘ & l%” RS -1 &‘l -{1
a ] 10 13 20 PL3
Marks
Use the curve to estimate the
(2) the median mark, 1
{b) the interquartile range. 2]
12.5% of students achieved more than x marks in this test. Estimate the value of x. 11
The same group of students sat for a Chemistry test. The maximum mark for the test
was also 25. The box-and-whisker plot of the distribution of the marks is shown below.
L 1
— ——
L 1 1 L I
] L L} L L]
4 13 15 a 24
The top 25% of the students for the Chemistry test scored lower than the top 25% in the
Mathematics test. Write down the possible range of marks that & can take. Bl
Describe how the cumulative frequency curve for the marks attained in the Chemistry
test may differ from the curve for the Mathematics test. (]
Halil 25 FE bt Secondary 4 Express
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Anglo-Chinese School (Barker Road)

(b) The weight of 8 students, in kilograms, are listed below:
25,27,32,28, 28,31, 26, 45
(i)  Find the mean weight. (1]

(ii)  Explain why the mean may not be an appropriate average to use to summarise the
weights of the students. . (]

(iii) Find the standard deviation of the weights. m
(iv) Subsequently, it was discovered that the weight of every student was 2 kg less than the

actual, due to a faulty weighing scale.
Write down the correct mean and standard deviation of the weights. (2]

2 Secondary 4 Express
Mathematics 4048 Paper 2

Prelimunary Examination 2007
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Anglo-Chinese School (Barker Road)

A 4a (s}

In the diagram, OA is parallel to DB, AC is parallel to RD and OABC is a parallelogram.
OA=4aand AB =5c respectively. Itis giventhat OR: RC=2:3 and-A_Q.=—;-§C" .

(a) Find, in terms of a and ¢, the vectors

(i) OR, [
(i) AR, om
i) 0Q. 2]

(b) Pisapointon OQ such that OP: PO =8:3.

(i) Express APin terms of a and c. [2]
(i} Hence write down two facts about 4, P and R. 2]
(¢) Name a pair of congruent triangles. m
(d) Prove that ARCD is similar to ACOA. [2]
{e) Find
{iy Area of ARCD . (]
Areaof ACOA4
(ify Areaof AOQA
Areaof 80CA i
Preliminary Exammaton 2017 o 10 Seconsiary 4 Express
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Anglo-Chinese School (Barker Road)
1§ James has gotten a job that pays him a salary of $60 000 annually. He plans to purchase a car but
calculates that he can only afford to set aside 30% of his monthly salary for the expenses incurred in

owning the car.

(a) Calculate the sum of money that James can afford to set aside monthly for the expenses
incurred in owning the car. [

He has set his eyes on two cars. He decides to take a loan from a bank for the purchase. He will
repay the loan on a monthly basis. The details are given below:

' Brand A (used car) Brand B (new car)
Engine capacity 1600 cc | 1400 cc
Cost £80 000 $90 000
Intended loan amount , 50% of cost price 60% of cost price
Intended loan period 5 years | 5 years
Type of interest o compound interest at 2.5% per | simple interest at 3% per year
| year, compounded yearly

The other major expenses in maintaining a car are as follows:

| Brand A (used car) Brand B (new car)
Monthly parking fees $90 $90
Monthly petrol expenditure $300 $250

{ Annual road tax $744 $626

| Annual insurance $800 $700

{_Car servicing (twice a year) $600 each round $500 each round

(b) Recommend the brand of car that James can purchase, based on the sum of money he can
afford to set aside monthly. Justify the decision you make and show your calculations clearly. (7]

End of Paper

Secondary 4 Express
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[ 3%

P =1024%10°

(256 x10°%) = (2.5%10°)

399
0.86° a1 h
;{exact answer) l

|

(PN

t
|
i

et ———
-l=$26
9

{4c(3a+7b)-2d(Ga+ 76y
={4c~2d¥X3a+78) or equivalent
=22c - d¥3a+75)

Total sum = $180

8 ! Ix i

. x-5F x-$

i  Tx-{x-5)

L {x-3F
_6;+S

| T x-5f

2l
-2<xs53
3

& -8§<2~-3x and 2-3x<§ .

| 8 cooks ~ 9 hours

. Ans: 7.5 hours

il 12 cooks — & hours — 180 people

| 8 cooks — 7.5 hours — 150 people

- 180 people

I | Different scale used for the VERIEAL 2XIs may
| mislead one to think that more people prefer

f Brand Y to Brand X.
I

g (&) | £|

I

i
|

b | "
4

!‘,\:i p |
l e

=

« @
X

P

i

-

¥

T @ s
(B) 56850
I <600

- -

e £ |
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" | Cost price of walch for Jmmy = 1%% « 210
g : 120 .
 Price that Jimmy should seli at= o x$168

. Marked price = %)é? x$201.60= %224
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 SwpsAnswar | il ]

=568

-

=$201.60

-

oyt

13

{a,

“angle FDB = angle CBD = 56° (alternate angles,

B¢ parallel to FI)

angie 480 =180 - (44456} =80°

angle FAB+ angle ABD= 181°

Bgﬁu; roperty 'ﬁa ﬂq!-hrangiunf parailel

. AF is not paraliel 1o

Ti0®

&)

If the 3 polvgons are regular, then

angle IKB + angle IKF + angle BKF

=[0&°+ 108°+ 120°

= 336°

By the property that angles at a point add up to
360°, at least one of the polygons must be
irregutar.

e e e

=

?‘g"

2x7

(b)

10 -~

©

LCM of 84 50 and 2450 i5 44100
Next flash at 2015

1
5
S |
o0
(Y@}

1{:-|m <a|enfun]
=
el
A=
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 50g - $5.10 204.8g - $13.25

“lg- 102 cents fg— 647
= o | . S
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i N0
Do | s
e
! .
. | !
Y _QIT ‘
Tiere §7 cranastes) ,
(2) (320 120 ==
v =|380 100 |
(410 130
(&) £320 1200, 700N -
2
P=|380 106:{  |= 810! [ o
Hos ) 14}
(410 130, 885
|
| (¢} | P represents the total charges incurred by all
| vehicles for each respective day.
@ n=0 1 1) =
at E h § - ) - H
.(.-;"-—g-,» %E ;
; |
|
L, :
a 54 !
» P
s X 'i"'_k"'_} * !
/ﬂ’ E "1.\I §
, ¢ 4
8
= ___.:.I ___ - -
50
. 19';&1#:264‘1} ‘
(b) Smallbewle  Largc Bowle S
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a2 Ve B
SIS Drefmunary Exams 2017
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{Barker Road}
{{a) . angle ACE=37-20=1{7°

AC 400

;}EZE - sinl?

Secondary 4 Express/ § Normal 4cademic
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: AC =823m |
e
k= sin20x 823 356 i |
=282 m i
22 | {a}" ' ,
21 op 8 _gu97
tan 0.7rad |
¥
. E . .
Area of triangle OPQ = -5{8;{?.4979} = 37992 |
! ’ -
| !
¢
| Area afsector = — (8200 8707%ad) = 27865 | | ,
5 .
too . . E i '
1 | Arez of shaded region = 10.1 cm? ; i
L (b) | 40.1° j ;
3 ar] y-6_ 1 P
| i I“} 4 | !
4y=-x+ 24
| L
=1 = e}
w | x=24 :
1(24.,0) J
{c} 1 24.7 umits |
| — T SRR o e - T -
| {di | ldentify that D has coordinates (- '2 | 0]
: o &3 '.‘.., ;
- | + 1 =
'ﬁl'a"[Snccé=~l-a—\ 2 |
I < o
i 3
| | =108ms ‘
| =38 88 um/h . |
e 2 —— —_——
1 Mestapce = -:-x?w‘x Eiri56518- —x 20018 ‘
1 = I s g
- = j350m i
T e e e = T ‘5 = = =5
| oas a 3 Lo |
| | : {
| PTG —— § g
’ [ e ; i
|| '_/_/
___._: — g —d |
| = = 100 [
i Tene {seonnuds)
A e e SO e
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{Earker Road)
. O Steps/Answer ? ' B
i 5(3) T, =18 -
i%-(b} 1T, =n(n+DH+10-4(a-1) |
| 1 =n'+n+10-4a+4 :
S A O PRST:
. ey T,=2364 -
{d} l n’ —3n+!4=ﬁ{n—3}+il.§mwm - _“5
: . When n is even n(n-3) is {even x odd) = even. l |
When n is odd nin-2) 15 (odd x cven) = even, :
Adding to 14 which is also even, !
T, =n" = 3n+ 14 will always be even for all |
- lems | ’
T lEh [y =3et - 298024 T
v =207
: (att) | wl=4®=2gh
-e v =v + 2gh
1 u=i-J;1‘:£?;r
[ [ G- DG+ D (o]
={x+yRx-y+2}
¢} {x+ Px -1}
a— x){g%Sx} :
3 - (x+1)(x—-_!_}-_ = —ﬂ—-x}{x-t_'._r _l
5 ~(x=1¥5x + &} (I=a)(5c+ &)
‘ 41 By substttution or elimination meihod _
r=3 y=-45
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Angic-CRinese S
i) 53T km T S =N
far) Conversion from om 1o m or cm° tom-~
Using cosine rule,
41287 - 3357 2 4507 — A52SKLST) cos(angleBAC)
e = 30796875
CoRange A re
" —“-.-'235”4?
aegitBAC = 49 FieT
i__"" - P ——
Area of mangle = : 25¥43501sin 49.324° i
j = 83 600 m’ !
ini) | Bearing of C from B= 3{@0 ?5) G48° |'
Py (oo o 4aky3 - :
Shomest distance=  — =254m
|_ — N O, —na - - SN SR
{hiii) . uf I
! Angie of depression = tan ™ ! |
25.371 g
=57.6° |
{aiy | angle OTA = angie GTE =32°
{the line joining an external point to the cenire of the circle
hisects the angle hetween the tangents)
angle 740 =90°
| {tangent perpendicular to radius)
angle AOF={180-90-32)°=58°
{angies sum of triangle 407}
(i) |angle JOE=58x2=1}16°
angle AOC=180-58=122° '
| angle CDE= i{f%‘- C122% =180
pul
fani] ~ L .
\ : ~ ﬁ:%{bgo}=£,c
zng i OFG = angie CBA= 287
am |
{b

Or celculate using “angles in opposie segments are

iuﬂrr! EmiEh! -?:J"‘

valume of water = (10" ) 80} = =)z (007
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AT NS m?reiiminary Exam 2017
: (Barker ;Rced}
(b ! : ‘ 0
: . Capacity of one conical cup = (5)(;;)( 3%)(5.3)
' [ =50 cm’
& Siant height of cup = m
: =6.0902
' Curved surface area of cup = 2(3)6.0902)
' =57.4cm?

(d) ' Volume of water remaining after dispensing 250 cups

| 2 :
| = 8666 27 - (250 x-;—xth‘ X5 3)

(VR I NI

L =46195x
| o 22
. Volume of water in cylinder = 46 I‘;‘--_E = a(107) = 40257
| .
Height of water in cylindrical section = 4—2’%— =4Q.25

! Height of water remaining in dispenser
| =40.25+10

. =532%cm
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. {Backer Reac) —
40 : i
6 {al — lwes/minute
i x e il i1
! 40 . | ;
(b} —— hIyes/mmute i
_ x+ :
S S T ———
(40 4 ?
180 L + 0 ) = 2400
x+! x) i
D 3[40 +40(x + D)= 40x(x + ) '
46x% - 200x 120 = €
x7 - 5x - 3= O(shown} iy
! | = 3 # e —
S+ J(=5) - 4liK-3]
x= e »
2N
I d - 4 ',r_:;i'
| e —-__
| x=554pr r=-054 I
I Rate of waier flow for small iap |
| 40 I
o e o |
= £ |1 lies per munnte B -
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7 148 | p=-2 | f l
' [i0]

..: L L § [
NSt Fol et N SIS BN
2t
FR™

" (¢} | Maximum height =46 m
(cu) | Lengthoftime=24--0-28
- =J5s

foi) | Time taken to hit water = 5 95s
(d) | Tangent &rawn correcily
52—0
15-5k

==[21

Gradient =
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{Barker Rous)
& ] ] if_marif. “j o “ ) _ . ,l ~ ey ' i}
: | .. 1 18=12 |
(@0 | _ g ks ! |
[(aii) | 20marks ,_ o '__m :
[(aiii) | 1S<a<!8 ]
i | The curve will be steeper before the median i
| (V) | ark of 15 and less stecp after the median. | 1)
[(bi) | 3025kg S A R
iy | TR B an Gutlicr 45 kg which would cause the o |
mean to be skewed
"(biii) | Standard deviation=5%% | | r
(biv) Correct mean = 32.25 kg -
| Standard deviation remains the same
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() =4a+%(5c-4a]

gz o D
= 35+ =
4

AP = AO+OP

| [

| =A0+30C
(bi) g, =

lie lie onthe same straightline).

As point 4 is common, 4. P and R are collinear

ic] | tnange ABCis cr.mgnw- ¢ ta trizngle COA
L ZDOR = £40C {z it 28, OC HOAY
.‘_A,:md’r?\_ = LECT (sl e, DRIICAY

ARCD i mimilar te ACO4 . (A4 property)

Arezo of ARCD i

ﬁt‘es uf &CGA e
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Brand A
loan 40000
Compound amount CELLA{ 2 E}E}S
total ican amount = §45256.33
monthly instaiment §754.2721415
rionthily cost of cGac R e
tax + insurance + (—!
Servicing =228€7
Total maonthiy cost of 3G0+50+ 228 67
raintenance —SIE&T
monthly instaliment +
cost of mainienance 1372.94
Brand B
foan 4000
Simple inerest 8100
totaf loan amount £2310¢
ranthly instaiment 3103%
raad tax {1} 628
insurance (i} 700
Servicing (S) 1000
626 + T00+1000
tionthly cost of road tax 12
+ insurance « Senvicing =393.83
256 + 90 + 193.83

Yotal monthiy cost ©

matnienzncg
monihhy insialiment +
of mzintenance

s

cost

lzmes can aford Brang &
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18]

Divide by 60 months

Adding ot: monthly gure]
and perking cosms

S

604 of cost

e SN e -
Divige oy ol months

Adding oo manthly peuo!
and parking cosis [

<

&z i s wdinin he sum of rroney gl he (30 et aside moninly
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Secondany School

Bendem unlemx-m 200
Bendemeer | § N
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DATE : 22 August 2017
DURATION : 2 hours
TOTAL : 80 Marks

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use a 2B pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid/tape.

Answer all questions.

Write your answers in the spaces provided on the question paper.

All the diagrams in this paper are not drawn to scale.

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

.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

FOR EXAMINER’S USE

80

This document consists of 19 printed pages including this cover page.
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MATHEMATICAL FORMULAE

Compound Interest

Total amount = P[l +L}
100

Mensuration
Curved surface area of cone = 77/

Surface area of a sphere = 4 7 7

Volume of a cone = %717’2]1

Volume of sphere = §7D~3

Area of triangle ABC = %ab sin.C
Arc length = 76, where 6 is in radians
Sector area = %rz @, where @ is in radians

Trigonometry

i b ¢

sind sinB sinC

a’=b*+c? —2bccos A

Statistics
Mean = Z i
Wi

zs [zq

Standard Deviation =
| 27 (2

Bendemeer Secondary School
Preliminary Two Exam 2017/ Sec 4ESN / Elementary Mathematics Paper 1
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3
For | For
Examiner’s | : B 216.1 +1083.7 Examiner’s
use |1 (a) By rounding each number to its ncarest ten, calculate ==t pise
(b) Write your answer to part (&) correct to | significant figure.
ANSWEF (@) eovivirsnearrinssirsnisiesesisnenenns [1]
O P et AR [1]
2 Ifthe length of a rectangle is 340mm and width is 200mm, both are corrected to the nearest
10mm, calculate the
(a) mnnumpossibhmufthu rectangle in cme?,
ARBREE () v vvsenivimonininniimussinsasynnss 2]
B R T s m

Bendemeer Secondary School
Preliminary Two Exam 2017/ Sec 4ESN / Elementary Mathematics Paper 1

99Tutors BG | Page 82



BP/S4/E MATH/84
Free Tuition Listing @ 99Tutors.SG

3 James was 82kg and 15% above his ideal weight. He exercised and lost 6% of his initial
weight. How many percent of his current weight must James lose in order to reach his ideal
weight?

BRI, ooy msannmn s mtmn st s st s 3]

4 (a) Solve 4a(a—3)=2- (20— 6a).
(b) Factorise x?y® + 36— 4x* — 9y? completely.

Bendemeer Secondary School
Preliminary Two Exam 2017/ Sec 4E5N / Elementary Mathematics Paper 1
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L

-

5 A flight leaving Singapore to London takes about 13 hours and 15 minutes. If the departure
time on a Tuesday from Singapore is 1310 hours and Singapore is 7 hours ahead of London,
what day and time, in 24 hour format, does the flight reach London?

6 InADEF,DF = 10cm,EF = 12cm and £EDF = 39°,

(a) Find £DEF.
(b) Which is the acceptable answer to part (a)? Explain why the other answer is not

applicable.

Answar (@) ZDEF. = nvieeiiis® s iisnnmmasinnse® [2)

|

Bendemeer Secondary School
Preliminary Two Exam 2017/ Sec 4ESN / Elementary Mathematics Paper 1
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a’ b2
7 Given tha Zg =1 = 1, make b the subject.

ARTWRT v sius s visminnnsnseisinsnss s bons s res vy Eaes [2]

8 () Evaluate (27 —57%) wiﬂ‘inul using a caleulator. Show your working clearly.
1.2 1]

(b) Simplify

- , giving your answer in the form of b".

BYxb

AHTWEE (1) i inisiioss bhmnsvnnnninns ssbains e 2]

R NN =O |

Bendemeer Secondary School
Preliminary Two Exam 2017/ Sec 4ESN / Elementary Mathematics Paper 1
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l

9 Siew Teng is x years old and her brother Victor is 2 years older. Their mother is 6 times older
than Victor.
(a) Write down the ratio of Siew Teng’s age: Victor’s age: Mother’s age in terms of x.
(b) Ten years from now, their total ages will be 76. How old was Siew Teng’s mother five

years ago?

ARSWer (@) «.ccevvvvinviniiiiiiiiiiiiiii [1]

Bendemeer Secondary School
Preliminary Two Exam 2017/ Sec 4E5N / Elementary Mathematics Paper 1
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g
10 In the diagram, given that ZBAC = £BDA and C lies on a straight line BD. It is given that
AB=6cmand BC=4cm.
A
8 € o
(a) Show that AABC and ADBA are similar.
....................................................................................................... [2]
(b) Find BD.
(¢) Given the area of AABD is 42 cm?, find the shortest distance from D to AB.
Answer (B) ....covviveiiiiiiiie i, em [1]
(e, cm? [2]
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9

11 The below diagram is part of a regular decagon.

Find

(2) ZRST
(b) 2RTQ
(¢) £PQT

Answer (a) °[1]
(o)) U UORTOUOUUNRURIOR °[1]
(O] govoeveeee e ommmm °[2]
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|
\

12 Two fair six-sided dice are thrown.
Find the probability that
(a) both dice show different numbers,
(b) the sum of the two numbers shown is 12,
(c) the sum of the two numbers shown is a prime number.

ARSWEF (@).eeeveneniniieiiiiiiiiiiiiiiiienanee, [1]
Eim..................... 0. [1]
() BN S [2]
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11

13 The figure below shows the positions of the points S, T and U.

i
(a) Express ST as a column vector.
(b) V is a point such that STUV is a parallelogram. Draw the parallelogram on the diagram

above.
(c) Find the magnitude of |ST|and [TU].
“"(d) Hence, from your answer in part (c), 1s|§f l = lﬁfl ? What is the specific name of the

parallelogram?
ANSWEr (@) .ot 11
(B) oo See above................ [1]
(B s eeenee e [2]
() e e
..................................................................................................... [2]
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12

14 (a) Hasan invested part of $8000 at 2.4% per annum simple interest and the remaining at
1.8% per annum simple interest. He received a total interest of $348 after two years.
How much did he invest at 2.4% per annum simple interest?

b) Amin bought a car at $70000 and the car depreciated by 25 % at end of first year, 20%
p

at end of second year and 15% at end of third year. What was Amin’s car value after 3
years?

Answer (@) 8.....coovvviiiiiiiiiiiiiiii e, [2]

I N
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13

15 The diagram shows 2 small semicircles inside a big semicircle. Given that AB is the diameter
of the big semicircle with center O and area of each small semicircle is gn cm?.
Find
(a) the radius of the small semicircle,

(b) the perimeter of the shaded area in terms of 7,
(c) the area of the shaded region in terms of .

ANSWer (@) «.covenieniiiiiiiiiiiiiiiiiv e cm [1]
(B) o cm [1]
(C) e, cm? [1]
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14

16  The graph shows the students intake of ABC Secondary school over 4 years.

: e
[ ;
1= -
i
v '
1
F._. = 1
4 _ﬂ EEEAE 0o whi}
'I_::q. = by i :
-U HETALH B J
iy
i e A%
i 7o YA Ty ]
L N R ]
e | TR ETETE T
& iR B i e
T Bl :
: O
4] 18 !
i i B 1k o
- }
|- ] Bt
{= !
1331 4.
| i
A ! ]
HE? [ 2}
il

(a) Express the ratio of the height of the bar representing the students intake in 2012 to
that in 2016.

(b) Express the ratio of the student intake in 2012 to the student intake in 2016.

(c) Should both answers you obtain in (a) and (b) be the same?

(d) Explain the similarity or difference in your answers of (a) and (b).

ARSWEF (@) ovnivieiiiiiiiiiiiiiiieieeeaas 1]
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15

17 Given the equation of line L1 is -;-x —3y=9,find

(a) the coordinates when it cuts the x-axis,

(b) the gradient of the line,

(c) the value of & if the point (-6, k) lies on the line,

(d) the equation of line L2 that cuts y-axis at 5 and is parallel to L1.

ARSWEE (@) s eereeeeeneermesenserieareeee [1]
(B weoreeereeeeemensaeeresenesscenne [1]
(€ eeeeeeereensrsnese et [
(@)oot 1]
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16

18 In the diagram, O is the center of the circle and RT and PT are tangents to the circle at R and
P respectively. Find the angles,
(a) x and
() V..
State your reasons clearly.

Bendemeer Secondary School
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17

19 (a) Use set notation to describe the shaded area in the following Venn diagram.

(b) &= {numbers from 1 to 10}
A = {even numbers}
B = {prime numbers}
C = {multiples of 2 greater than 6}

(i) List the elementsin A N B".
(ii) State the relationship between set A and C.

ARSWer (@) .c.o.ovvniimieceenciiviiiiinnenn [1]
(BIE) v (1]
(B)(i1) oo [1]

Bendemeer Secondary School
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20 The scale drawing in the answer space below shows the position of towns A and B. Town B
is 36 km due South of A. The map scale is given as 1:600 000.

Construct the map of ABCD using the information given below:

(a) Town C which is 54 km from B with a bearing of 085° from B.
(b) Town D is located 18 km from C and on the perpendicular bisector of A and B.
(c) Measure the bearing of Town D from Town A.

Bendemeer Secondary School
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19

21 (a) Express the functiony = —x2 +8x —5inthe formy = —(x — h)*> + k.
(b)  Sketch the graph of the function y = —x2 + 8x — 5. Label the y-intercept and turning
point.
(¢) Hence, or otherwise, solve the equation —x24+8x—5=-10

ANSWEF (@) «vveevvenveeoneecennnnenesennsnnnenenne [2]
(OB, - 7= £SECKAOGNE - - e - [2]
(C) %= . snsisisaiimsvaidiiinianss [2]

--- End of Paper ---
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MATHEMATICAL FORMULAE

Compound Interest

Total amount = P| 1+ —C-)
100

Mensuration

Curved surface area of cone= sl

Surface area of a sphere =4 7 7~

Volume of a cone = %m?h

Volume of sphere = — zr

Lep | L
"

Area of triangle ABC = %abs'm C
Arc length = r@, where @ is in radians

Sector area = %r*ﬂ. where @ is in radians

Trigonometry

- ik &
sind sinB sinC

a® =b% +c¢? —2bccos 4

Statistics

Mean = %

2 Rt
Standard Deviation = ] _z Jx Z Jx J
2. S

V27
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1 (a) Solve the inequality p;— . < ]?— E';?'E : (3]
(b) (i) Factorise 2¢—18g° completely. [2]
(i) Hence simplify 22q — 184° : 2]
(49" ~29)(3q +1)
(¢) (@) InJanuary, Joseph’s best time to swim 200 metres was 2 minutes 30 seconds.
Calculate his speed in kilometres per hour. (2]
(i) InDecember, Joseph’s best time is 10% less than his best time in January.
Calculate, in minutes and seconds, his best time in December. [2]
2 The first four terms in a sequence of numbers are given below.
Tr=3+2° =4
T:= 5+2! =7
Ts= 7+22 =11
Ty= 9+2} =17
(@) Find Ts. (1]
(b) Find the nth term of the sequence, Tn. [1]
(c) Hence or otherwise, find T20. [1]
(d Explain why the value of Tx is always odd for all values of n. (1]
() Tmand Tm+ are consecutive terms in the sequence.
Show that Tm+1 — Tm =2 + 2™, [3]
Bendemeer Secondary School
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A factory produces bottles in both the small and the large size.

LY ]

(a) Itis found that x large bottles can be produced in a minute.
Write down an expression in terms of x, the time taken to produce 1 large bottle,

in seconds. [1]

(b) 4 more small bottles can be produced in a minute, compared to the large bottles.
Write down an expression in terms of x, the time taken to produce 1 small bottle,

in seconds. [1]

(¢) Given that it takes 2.5 seconds longer to produce a large bottle than a small bottle,

form an equation in x and show that it reduces to x>+ 4x— 96 = 0. [31
(d) Solve the equation x*+ 4x—96 = 0. 2]
(e) Hence find the time taken to produce 4000 small bottles, in hours and minutes. [2]

(f) It is known that the factory sells each small bottle at $0.30 and each large bottle at $0.50.
Is it more profitable for the factory to produce small or large bottles?
Explain your answer. [3]

4  The figure below shows the outline of a spinner toy, which is made up of an equilateral triangle
and 3 identical circles with centre O1, Oz and:Os respectively. It isigiven that the radii of the
circles are 6 cm and O:M = 17 cm, where M is the midpoint of SR.

Find (a) PO, [2]
(b) the perimeter of the shaded region PORSTU and [3]
(c) the area of the shaded region PQRSTU. [31

Bendemeer Secondary School
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The stem and leaf diagram below shows the marks attained by 15 students in a
Mathematics test.

“n B~ W N~
O = O W W
[N I S N |

N

w

~

O

Key: 1|0 means 10 marks

(i)  Using the data given, find the (a) median mark,

(b) interquartile range and

(¢) standard deviation of the marks.

(i) It was later found that there was a mistake in the marking for the test.
As such, every student should get an additional 2 marks.

Describe how:the change in marks will affect the median mark and interquartile

range.

It is given that a box contains 15 apples and 9 oranges.

[1]
(2]
(2]

(2]

Two fruits are then selected from the box at random. If an apple is selected, it is replaced.

If an orange is selected, it is not replaced.

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2]
(ii) Find, as a fraction in its simplest form, the probability that
(a) both fruits selected are the same, [2]
(b) at least one of the fruit is an apple. [2]
Bendemeer Secondary School
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6 In the following diagram, ABCD is a parallelogram where M is the midpoint of CD and

OD = lBD .
3
X
A B
a
1 U b
D M C

Given that O4 = a and OB =b,
(a) express as simply as possible, in terms of a and/or b,

@ BD, [

Gi) AB, (1]

(i) BC, [2] -

(iv) OM. 2]
(b) Giventhat CX=a+ % b, prove that B, D and X are collinear points. [2]
(c) Findtheexactvalueof () 2reacf AODM 2]

area of AOAB
(i) area of AODM [
area of ABCD
Bendemeer Secondary School
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7 Petrol stations A and B sell two grades of petrol, R%2 and P98,

The matrix L shows the average amount of petrol sold 11 the two stations on a day in Week 1.

R92 P98
250 180 Station A
L =
280 180 ) Station B
(a) Evaluate the matrix Q = 7L. [1]
(b) ltis given that the petrol price (per litre) of grade R92 and P98 are $2.00 and $2.40
respectively.
Represent the petrol prices as a column matrix P. m
(c) Evaluate the matrix S = QP. [1]
(d) State what the elements of S represent. [1]

(¢) In Week 2, the average amount of all petrol sold at both petrol stations dropped by 5%.
At the same time, the prices of all grades of petrol increased by 5%.

Calgglate the earnings made by Station A and

jon B respectively in Week 2. [3]

(f) Write down a matrix X such that the total earnings of both petrol stations in Week 2 can
be calculated using matrix multiplication.

Hence find the total earnings of both petrol stations in Week 2. [2]

Bendemeer Secondary School
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Figure 1 shows the three-dimensional layout of Roy’s living room. The room is shaped like a

cuboid with dimensions 4 m by 3.6 m by 3 m, where path MN lies across the centre of the

room.

¢ A television is fixed on the wall ORVU such that Y, the centre of the television, is 1.6 m
above V.

e Two speakers are fixed at corners P and T respectively.

P 0
36m f@

Ti )

I ___ﬂ,..-Television
Figure 1 ;
im : 3
joi L ........................ S e R
| | (P — N
w 4m Vv

Roy is deciding on the best position to place his armchair along MN. The best position will
allow him to have an optimal view of the television when seated in the armchair.

Figure 2 shows Roy’s eye level at X, which is 1.24 m when seated at distance d from the
television. It isl,'giif;en that 1.8m <d <3:8m for Roy to have an optimal view of the television.

Y

4

Figure 2
& 1.6m

1.24m

"‘ "
d N

For this question, the dimensions of the television and speakers are negligible.

(a) IfRoy chose to place the armchair at the furthest possible optimal distance, find

0 IX [3]
(i) ZPXT, 2]
(iii) the angle of elevation of Y from X. 2]

(b) When the angle of elevation of Y from Xis 12°, will Roy still have an optimal view of the
television? Justify your answer. [2]
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9  Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation
21,

y=5+—~——=x"
x

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

x -6 -5 -4 -3 -2 -1.5 -1 1 -05 1| -03
y —-433 | -1.65 P 2.08 3 3.10 | 2.75 | 094 | -1.69
(a) Find the value of p. ‘ [1]

(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for -6 <x<0.
Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for -5<y<4.

On your axes, plot the points given above and join them with a smooth curve. [3]

(c) By drawing a tangent, find the gradient of the curve at (-1, 2.75). [2]

(d () Onthe same axes, draw the line L with gradient 0.5 and passes through the

point(-4, -3). 1
(i) Write down the equation of the line L. 1]
(iii) The x-coordinate of the point(s) where the line L intersects the curve are the
solution(s) to the equation x*+ Ax*>—Bx—8=0.
Find the values of 4 and B. [2]
. 2 1, .
(¢) Using the graph, show that — —-Zx +1=0 has no solution for x <0. [2]
X
Bendemeer Secondary School
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10 Mrs Lim is currently staying at a bungalow with her family. After learning about solar energy
from the brochure below, she is thinking of installing solar panels at the bungalow to help
reduce the family’s electricity bills.

SOLAR ENERGY

Brochure on Solar Energy

Information that Mrs Lim needs to consider in order to make a decision on the installation can
be found under Annex-A on the next page.

(a) For the first half 0f 2017,

(i) calculate the average amount of electricity (in kWh) used by Mrs Lim’s family in a
month, and [2]

(i) calculate the average amount (in dollars) paid for electricity usage in a month. [2]

(b) Considering all the information given, should Mrs Lim go ahead with the installation of
solar panels for the bungalow?

Justify your answer. [4]

Bendemeer Secondary School
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ANNEX A

Table 1: Records of electricity usage by Mrs Lim’s family

Blectricity Usiigé for 2017 Gin kWh). 558 1 2a2 e S e
January February April May June
1107.8 1066.3 1259 1249.5 1281.6

Table2: Charges for electricity usage

Electricity tariff: 21.39 cents per kWh

(Charges subjected to 7% Goods & Services Tax)

Table 3: Details on installing solar panels for Mrs Lim’s
bungalow

Smbyd4dm

1.65mby 1 m

56,250

Table 4: More about the solar panels

Average amount of electricity produced by

1 solarpanel: 19 kWh per month Lifespan of solar panels: 20 years

~END OF PAPER~
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Answers:
1a) Pr L
3
. \ . 1-3¢
1b)(i) 29(1-3g)1+3q) 1b)(ii) ==
q —
1c)() 4.8 km/h Ic)(ii) 2 min 15 sec
2a) 27
2b) 2n+1+2""
2c) 524329
3a) Ll s
x
3b) 60 s
x+4

3d) x=-12, 8
3e) Sh 33%min or 5h 34 min
3f) It is more profitable for the factory to produce large bottles.

4a) PQ=7.63cm
4b) Perimeter =41.7 cm
4c) Area=110 cm?

5a)(i)(@) Median=34marks 5a)(i)(b) IQR =15 marks 5a)(i)(c) SD = 9.99 marks
5a)(ii) The median will increase by 2 and the interquartile range will remain the same.

5b)()
Fruit 1 Fruit 2
5. -4
8
B35 A
14/ 3
8 O
15 A
_E_} 0 E//
24 8§
3
PR
. 767 .. 20
5b)(ii)(a) P(both are the same) = —— 5b)(ii)(b) P(at least 1 apple) = —
1472 23
. == 3 .. —
6a)(i) BD = ——2—b 6a)(ii) AR =-a+b

6a)iii) BC =-a —-%b 6)(v)  OM =--a
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6¢)(i) areaof AODM =(-I-j2 ElL R mC A0 121 1
area of AOAB 2) 4 area of ABCD 4-3 2 12
7 _ (1750 1260 ) P- 2.00 = : - ‘6524
9 Q71960 1260 2.40 2 6944

7d) The earnings of Station A ($6,524) and Station B (36,944) respectively for Week 1.
7e¢) The earnings of Station A (86,507.69) and Station B ($6,926.64) respectively for Week 2.

7M) X=( 1)
i =(1 1
Total earnings ( {6926.64
= (13434.33)
Total earnings of both stations (Week 2) = $13,434.33

6507.‘69)

82)(i) TX=2.53m
8a)(ii) ZPXT ~90.9°
8a)(iii) Angle of elevation = 5.4°
8b) ta1112"=-9-'c-1{3é 2> d=~1.69 m
Since 1.69 m is less than the minimum optimal distance 1.8 m, Roy will not have an optimal
view of the TV in this case.
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9a) p=035
5b) . r N
L L] Ye
(el y=4 : \
! e
/z \\
7 \\
/ T B
1 A
-5 -5 -2 -3 -2 - o

. i 7
J; | A3
=5+ T —dx°
/L 2 X 4 N =3 EE
R f R
9¢) Gradient=-1.5 (£0.2)

od)ii)  y= %x—l
9d)(iii) A=2 and B=24

10a)i)  1181.3kWh

10a)(i)  $270.37
10b) Since the average amount paid by Mrs Lim per month will be lesser than what she is currently

paying for electricity usage, she should go ahead with the installation.
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Qn Answer Marks
1(a) 130 B1
1(b) 100 B1
2(a) 344 x 204 = 70176 mm? M1
1 mm? = 0.12 cm?
71196 mm2 = 0.1 x 0.1 x 70176 cm?
=701.76 cm? =702 cm A1 (accept
exact value)
2(b) 195 B1
- 344
3 Ideal weight = == x 100 = 71.30kg M1
Current weight =1—c‘;% X 82 = 77.08kg
Per cent = 2520 x 100 = 7.4987 = 7.50% M1, A1
4(a) 42 —12a=2-20+6a
4g®> —18a+18=0
202 —-9a+9=0 M1
(2a—3)(@-3)=0
3
4(b) x2y? + 36 — 4x? — 9y?
= x2y? — 4x? — (9y* - 36) i
=x2(y%>—-4)—-9(y%* - 4)
=x?-9»*—4) M1
=@x+3)E-3)+2)0—-2) A1
5 Singapore Tuesday 1310 =>  London Tuesday 0610 M1
Flight 13 hours and 15 minutes => Arrival Tuesday 1925 B1
Or Or
Flight 13 hours and 15 minutes => Arrival 0225 Wednesday M1
Singapore time
Singapore 0225 Wednesday => London Tuesday 1925 B1
I (If no working,
L
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' 6(a) sin39 sin£DEF M1
| 12 10
JDEF = sip 10sin39
| =S 12
¢DEF = 31.63,180 — 31.63
= 31.6,148.4 Al
6(b) Acceptable answer => 31.6°. B1
Reject 148.4° because (148.4 + 39) >180 which is more than B1
angle sum of a triangle.
7 a?d? — b*c? = c*d? M1
b2c2 = dZ(aZ _ Cz)
d
h= i;ﬁm A1
No mark if no
t.
8a) [1_1 _25-2_23 M1, A1
2 52 50 50
8(b) b§+6_%_1= bS5 M1, A1
9(a) x: x+2: 6(x+2) B1
9(b) (x + 10) + (x + 12) + (6x +22) = 76 M1
x=4
- Mother's age = 6(4 + 2) — 5 = 31 years old A1
10(@) | InAABC and ADBA
£LBAC = £BDA (given) }B1(order of
¢ABC = LDBA (Common £) vertices must
be in
corresponding
order
AABC is similar to ADBA (AA Simiarlity) B1 (statement
and reason)
No reason no
e mark
00B) | BC_ P
BA BD
1 4} . E
I & BD

Bendemeer Secondary School
2017 Preliminary Two/Sec 4E5N/Mathematics (Answer scheme)
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BD =9 B1
10(c) Let shortest distance be s.
1
5 X6Xs =42 M1
s = 14cm A1l
10 —-2)180 B1
Ly LRST = S———l— = 144
© 180 —144 -
11() £SRT = — = 18° (base of issos.A) B1
£RTQ = 18° (alt £)
11(c) | 2QRT = £QRS — £SRT = 144 — 18 = 126° M1
LRQT = 180 — 126 — 18 = 36° (£ sum of A)
£PQT = 144 —36 = 108° A1
12(a) 5 B1
6
12(b) 3_16 B1
12(c) i - M1
f £ | 2 3 a 6
[ - ——
| CDICD] 4 LD ¢ LT
T2 13D 4 T s |Gy 8 |
| 3 | a4 ((By| 6 »TD 8 9 !
| a4 [0 8 (22 s 9 10
5 6 | 7D 8 8 10 @D
{6 T 8 9 10 ‘[ Qa1 12
5
17 Al
13(a) ( 4 ) B1
=5
13(b) B1

Bendemeer Secondary School
2017 Preliminary Two/Sec 4E5N/Mathematics (Answer scheme)
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i il v | |
|
i VERN
Vi N,
/ \
< vl
I L/
/
i
AN/ {
| 7|

13(c) | |ST| = 4% + (—5) = 6.40 unit B2

[TU| = V4% + 52 = 6.40 unit
13(d) |Yes. ST=TU. B1

Parallelogram is a rhombus. B1
14(a) Let p be the amount invested at 2.4% p.a. M1

2.4 %2 N v 1.8% 2 N .

100 P 7100 p)=

4.8p + 3.6p = 34800 — 28800 A1

p = $5000
14(b) 70000 x 0.75 x 0.8 X 0.85 = $35700 M1, A1
15(a) 3cm B1

15(b) 2(Arc length of small semicircle) = 2(mr x 3) = 6mcm

Radius of big semicircle = 6cm
Arc length of big semicircle =7 x 6 = 6w cm

Perimeter = 6w + 6mr = 12ncm B1
15(c) | Area = 2n(6?) — 2(G3%) = 9 cm? B1
16(a) 3 B1
5
16(b) 5 B1
a _ |
16(c) Yes. Both answers are supposed to be the same. B1

16(d) There is a difference in answer because the scale of the vertical | B1

Bendemeer Secondary School Page 4
2017 Preliminary Two/Sec 4E5N/Mathematics (Answer scheme)
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axis does not start from zero
17(a) [ (18,0) B1
17(b) 1 B1
6
17(c) k=-4 B1
1
17(d) L m—xt 5 B1
6
18(a) 20RS = 90 — 34 = 56 (radius perpendicular to tangent) M1
LROS = 180 — 2(56) = 68 (angle sum of issos.triangle) M1
ZROP = 2(68) = 136
ZROP = 2x (angle at center = 2 angles at circumference) Al
x = 68° (If more than 2
reasons not
given, deduct
1m overall)
18(b) y = 180 — 90 — 68 = 22° (angle sum of triangle) B1
19(a) A'UB B1
19(b)(i) |{4.6,8, 10} B1
19(b)(ii) |[Cc A B1
20(a) / C1 - Correct
20(b) A P angle
e measurement
C1- Correct
scale
o i s _“» | conversion
Fen 2 |G-
LEe N “t= | perpendicular
bisector
i -
(G et C1 - Label of
Town D (accept
either D1 or D2)
20(b) | 104°+1°,114°£1° B1
21(a) y=—(x?—8x+5) M1
y=—[(x—4)?+5—42)]
y=—(x—4)*+11 A1
21(b) P1- correct
shape
P1 - correct
intercepts and
Bendemeer Secondary School Page 5
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turning point.

21(c)

8.58, -0.583

B2

Bendemeer Secondary School

2017 Preliminary Two/Sec 4E5N/Mathematics (Answer scheme)
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DURATION : 2 hours 30 minutes
TOTAL : 100 marks
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MARK SCHEME
Qn. | Solutions Remarks |
i(a) p—-2<_1___15—2p
4 2 5
p—2s—25+4p B1]
4 10
10(p—2)<4(-25+4p)
—-6p<-80 [B1]
o D% 13% [B1]
1(b) | () 29-18¢°  =29(1-99%) [B1]
= 29(1-3¢)(1+3q) [B1]
(i 29-18¢° _ 2¢9(1-39)(1+39)
(49° -29)(3g+1) (4" —29)(3q+))
29(1-3q)
B e— [B1]
29(2q-1
1-3¢q
=—= Bl
2g-1 (B1]
19 16  200m>02km, 2min30s> % h
1
Speed =0.2/ — 1
pee 2 [M1]
=4.8km/h [Al]
(i)  Besttime (Dec) = 0.9x% -214- [B1]
Byl
80
=2 min 15 seconds [B1]
Totl Marks: 11

Bendemeer Secondary School
2017 Preliminary Two Examination / Sec 4E/SN(A) / Elementary Mathematics Paper 2 Page 2

99Tutors.3G | Page 122



Free Tuition Listing @ 99Tutors.SG

BP/S4/E MATH/124

MARK SCHEME
2) | T5 Co=11+24 =27 [B1]
2(b) | n™term =2n+1+2"" [B1]
2©) | Txo = 2(20)+142%  =524329 [B1] 3
2(d) | Since 27 and 27! are even,
then Tn=2n+1+2"" =even+1+even
, =odd (B1]
20) | T, -T, =2m+D)+1+2™" -C2m+1+2"") [B1]
=2m+2+1+2" -2m—-1-2""
=2+2"-2""
=242" —-;—(2"’) [B1]
1
=2+=2"
5 ¢ )
= 2+2™" (shown) [B1]
" Vi Total Marks::7
3@ Time taken to produce 1 large bottle = L2 s [B1]
x
3b) | .. -
Time taken to produce 1 small bottle = —2 s [B1]
X
3@ | 8080 5 [B1]
x x+4
60(x +4) — 60x = 2.5x(x +4) [B1]
240 =2.5x" +10x
x> +4x-96=0 (shown) [B1]
3@ | x*+4x-96=0
(x-8)(x+12)=0 [M1]
| Lx=-12(N.4), 3 [A1]
3€) | Tite taken to produce 4000 small bottles = 4000x 86+O4 (B1]
1 Accept:
=5h 33§min [B1] ~5h 33 min
3(f) | In the same duration of time y seconds,
|I Amount earned for selling large bottles = $0.50x(y/17.5)
~ $0.067y [B1]
Amount earned for selling small bottles = $0.30x(y/95)
= $0.06y [B1]
.. It is more profitable for the factory to produce large bottles. [B1]

Bendemeer Secondary School
2017 Preliminary Two Examination / Sec 4E/5N(A) / Elementary Mathematics Paper 2 Page 3
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or Amount earned in 1 min (Large) = 8(80.50)

[Bi]

= $4.00
Amount eamed in 1 min (Small) =12($0.30)
=$3.60 [B1]
.. It is more profitable for the factory to produce large bottles. [B1]
Total Marks: 12
4(a) ] Since M is the midpoint, then O1M is perpendicular to O2 Os.
17
So, in60° =
% ST R PO+6 M1
34
L PQ="—+-12 ~ 7.629909152
°~5
~ 7.63cm [A1]
or Let O1 O2 be 2x.
2x)? =x* +17 > 3R =17
> x= .,HIEJE% [B1]
.'.PQ=2><1/96-:13——2(6) = 7.63cm [B1]
4(b) " 60" |
Arc length PU =6 —| or ax2(6)x
rc lengt 6(3] (6) [3‘50..;
= 6283185307 cm [B1]
Perimeter of shaded
region PORSTU = (6.283185307 x3) +(7.629909152x3) [B1]
~41.7 cm [B1]
or Perimeter of shaded region PORSTU
= 7.629909152+(3x§-x 6) [B2]
~41.7 cm [BI]

Bendemeer Secondary School
2017 Preliminary Two Examination / Sec 4E/5N(A) / Elementary Mathematics Paper 2 Page 4
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: YRS
x17x(6+6+——12

Nl |
~166.8542278 cm? [B1]

Area of sector O,PU -—l-x 62xZ or or mx6%x 60
3 360°

| —

49 Area of AO,0,0,

~ 18.84955592 cm? [B1]
Area of shaded region
PORSTU = 166.8542278 — 3(18.84955592)

~110 cm? [B1]

or Area of shaded region PORSTU

1 1. 1 2
= —x17%2(,/96=)——7(6 2
=3 ( 3) 5 (6% (B2]
~110 cm? [B1]
ot Total Marks: 8
5(a) | ()@ Median = 34 marks (B1]
®(®d) IQR =41-26 [M1]
= 15 marks [A1]
({)(c) Mean 41952 - =32.8 marks
S.D. 171653 6 328 [M1]
~9.99 marks [A1]
(ii)  The median will increase by 2 and become 36 marks. [B1]

The interquartile range will remain the same at 15 marks. [Bl1]

Bendemeer Secondary School
2017 Preliminary Two Examination / Sec 4E/5SN(A) / Elementary Mathematics Paper 2~ Page 5
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5() | () Fruit 1 Fruit 2
i |
2 4
g 7
3 [B1] Correct branches
s O [B1] Correct probabilities
A
o
5.5 3 8
ii P(both are th e ﬂ( —+[+— B1
(ii)(a) P(both are the same) ‘ExEJ 3”23] [B1]
767
CSRAL 1
1472 [B1]
o ET
(ii)(b) P(atleast]apple) =I—|=x— [B1]
8§ 23
20
I T (B1]
5 T, Total Marks: 13
@ e B =-3b B1]
(i) AB =AO+OB =-a+b [B1]
(i) BC =BD+DC = —%b+(-—~a+b) [B1]
1
=-a-—b Bl
5 [B1]
(ivv OM =O0D+DM =—%b+ L ca+p [B1]
1
=_-_ 1
52 [B1]
6(b) XB =XC+CB =—-a—2b+a+lb =—-l—h [B1]
4 2 4
Since BD=6XB - BD//XB andBisacommon point, [Bl1]
then B, D and X must be collinear points.
6(c) 1y
o area of AODM ={l] _1 [B1, B1]
area of AOAB 2 4
Gy e of AODM A2k ol (B1]
area of ABCD 4 3 2 12

Tatal Marks: 11
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@) | [1 750 125{}} L '.
1960 1260
7(b) _ (200
P= [ 24 {}] [B1]
7(e) L [1 750 1260)(2.00) _ (6524) B1]
1960 1260 A 2.40 6944
7(d) | The earnings of Station A ($6,524) and Station B ($6,944) respectively for
Week 1. [B1]
7© Amount of petrol sold (Week 2) = O.9SG gzg : igg]
_ (1662.5 119:«') B1]
1862 1197
Prices of petrol (Week 2) =1 .OS(Z'OOJ
2.40
(210
- (2.52) (5]
. 6507.69
Earnings (Week 2) = (692’6.64]
The earnings of Station A ($6,507.69) and Station B ($6,926.64)
respectively for Week 2. [B1]
M |[x=0 1) [B1]
Total earnings =1 1{65(}?.69]
6926.64
= (13434.33)
Total earnings of both stations (Week 2) = $13,434.33 [B1]

“ Fotal Marks; 9
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[8(a) [()  Atfurthest possible optimal distance. d =3.8 m,
> Mo footof ¥=4-38=02m [BI1]
By Pythagoras’ Theorem,
Wto foot of X = 4027 +(3.6+2) =328 [B1)
So, TX =4328+(3-124)° =/63776
=253 m [B1]
(i) By Cosine Rule,
3.6° =6.3776+6.3776 - 2(6.3776) cos LPXT [M1]
ZPXT =90.9° [A1]
(iii)  Let the angle of elevation here be &.
1.6-1.24
T M)
f=54° [Al]
50) | tan12 = “_j.‘i > AELH T (B1]

Since 1.69 m i5 less than the minimum optimal distance 1.8 m, Roy will not

have an optimal view of the TV in this case.

[B1]

Bendemeer Secondary School
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9a) |[p=05 (BI]
9(b) [ | \\{c] ] :
(r=4
e,
8 i
74 | N
7 X
1]
-6 -5 -4 -3 -2 -1 0
/ 1 A 106
/r
/ =1 : 2
/ -3
7 -k
s
B e 1
i
Correct scale + labeling [B1]
Correct plotting of points [B1]
Smooth curve [B1]
9(c) | Drawing of suitable tangent at x = -1 [B1] M1 is given if
tangent not
, _3.5-=-275 accurate but
Gradient = m correct formula
__ n used to find
1.5 (+£0.2) [B1] i
9(d) | (1) Drawing of correct straight line [B1] *
.. 1
(i1) y=§x—1 [B1]

Bendemeer Secondary School
2017 Preliminary Two Examination / Sec 4E/5N(A) / Elementary Mathematics Paper 2 Page 9
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21, 1
Fo S+———x"=—x-1 Bl
(i)  For - =3 [B1]
x° +2x*-24x-8=0
So, A=2 and B=24 [BI1] |
9(e) 2 1, 2.1, |
——=x"+1=0 > ——=x"+5=4
For —-ox P [B1]
Forx <0, No point of intersection with y = 4.
->No solution (shown) [B1]
e F o s O S R ~_ Total Marks: 12

10(a) | () Ave. amount of electricit); u;séd per month
=(1107.8 +1066.3 + 1123.6 + 1259 + 1249.5 + 1281.6)/6 [M1]

=1181.3 kWh [A1]
(ii)  Ave.amount paid per month
=1181.3 x$0.2139x 1.07 [B1]
~$270.37 [B1]
10(b) | Max. no. of solar panels that can be installed = 20 * [B1]
(Based on calculations (9+1.65)=5 [length] and (4+)=4 [width])
After installation,
Ave. amount of electricity saved per month = 19x20
=380 kWh
Ave. amount paid per month = (1181.3 —380) x$0.2139x 1.07
~$183.40 [B1]

Ave. cost of solar panels per month = (2x$6250) +(20x12)
~$52.08 [B1]

Total ave. amount paid per month = $183.40 + $52.08

= $235.48 (< $270.37)
Since the average amount paid by Mrs Lim per month will be lesser than
what she is currently paying for electricity usage, she should go ahead with
the installation. [B1]

Total Marks: &
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Name { ) Class:__

CHIJ KATONG CONVENT
PRELIMINARY EXAMINATION 2017
SECONDARY 4 EXPRESS /

5 NORMAL (ACADEMIC)

MATHEMATICS 4048/01
PAPER 1 Duration: 2 hours

Classes: 401, 402, 403, 404, 405, 406, 501, 502

READ THESE INSTRUCTIONS FIRST

Wiite your name, class and registration number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencit for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid/tape.

Answer all que

If working is needed for any question it must be shown with the answer.

Omission of essential working will resulf 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 x, use either-your calculator value or 3.142, uniess the question requires the answer in

terms of =.

At the end of the examination, hand in separately:

1. Section A

2. SectionB

3. SectionC
The number of marks is given in brackets { ] at the end of each question or part question.
The total number:-of marks for this paper is 80.

FOR EXAMINER’S USE

Total marks 180

This question paper consists of 17 printed pages. [Turn over
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Mathematical Formulae

Compound interest

Total t=plis——
otal amoun P[+1&DJ

Mensuration
Curved surface area of a cone = 77l

Surface area of a sphere = 42

Volume of a cone = -13—717'2}1
Volume of a sphere = ;—nr‘

Area of triangle 4BC = -21-ab sinC

Arc length = r@, where §is in radians

Sector area = —;—rzﬂ , where &is in radians

Trigonomeiry
a _ b _ ¢
sind sinB siC

a’=6%*+c¢*-2bccos A

Statistics

X
Mean =£

o

Standard deviation = Ji'&_:__ [&J
o \Zf

BP/S4/E MATH/134
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Answer all the questions.
Section A [22 marks)

@) Simplify S—-—=

Answer ..vieiiceriirinncacencne. [4]

-6p =27
(b) Slmphfy iabc )) x 2 , leave your answer in positive indices.

o) o)

Answer icoceeceviciieicicosine [3)
l 2
2 Given that -%-: i , express A in terms of 5, cand k.
3 cA
Answer k= .....cccviviinsnnniin 3]
|
[Turn over
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CHIJ Katong Convent Preliminry Exam 2017 4048/01 Sec 4E/5NA

3  Factorise the following completely.

(@) 18x*y+27x-9%"

ANSWEr oo iea it e reneen . (1]
() 272*-126°
T S | | |
() 3rs—3s—r+1
HAANNRF.  crsvicasmsismssins  FU
4 Giventhat —5<x<2and -6< y<~1, find
(a) the largest possible value of x —y,
Answer . caxsessssessiansessevess. L]
(b) the smallest possible value of y* — %%,
Answer R U 7y ol | § |
(©)  the smallest possible value of (x—y)’.

Answer | —msaiimmseewssey 1]
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5 A small bus interchange has 2 feeder buses. Bus number 801 leaves the interchange
at 15-minute intervals while number 802 at 25-minutes intervals. If both buses leave
together on a particular day, how many times will they leave together inthe next 5

hours?

Answer ....cauievpenenne-. times 3]

6 A pond with the shape of a pentagon is shown below (measurements are given in
metres and not drawn to scale).

150 30

180
Lamp posts are to be constructed around the pond with the following requirements:
@ The lamp posts are to be equally spaced from each other.

(II)  Onelamp post must be constructed at each vertex of the pentagon.
(III) Minimum number of lamp posts are to be constructed to save cost.

Find

(@) the distance between any two lamp posts.

Answer ...iceoiiiiiniimieinnne (1]

(b) the number of lamp posts to be constructed.

ANSWET et ciarmiagiinee 2]

5 {Turn over
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Section B [18 marks}

7  When written as the product of their prime factors,

.A — 211}4-2 x 3n
B = 2™ x3™ x5, where m and » are positive constants.

Find the lowest common multiple of 4 and B, giving your answer as a product of
its prime factors.

ABORr: i e [2)
8  Solve the simultaneous equations.

l:+y—l
2 L]
lx—3.1,r'=ll
4

Answer X = .iiiiieniingees

V= i et | 19)
6 [Turn over
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9 Inthe diagrz;xm, BDCE is a straight line, BD =4 cm, AC = 10 cm and 48 = AD,
Given that the area of triangle 48D is 16 cm?, caleulate

A
10
4 4 D ey E
(@) the veﬁl;ti_cal height of triangle ABD. 2]
|
(b) the value of sin LACD. 1

Answer Vvertical hCight =. ....cm [2]
sin £ ACD = .o (11

(¢) the value of cos LACE. -

Answer €05 LACE e ooerervsvesreasinns (2]

f
10 During their’ quest to reach the South Pole on the first day of the new millennium,
the Singapnfﬂ Antarctica 2000 Expedition team experienced temperatures ranging
from —35°C to —5°C while their family members in Singapore experienced
temperatures ranging from a'C to 5°C, wherea < b.
Find, in terms of @ and/or b,

(a) the greatest difference in temperatures between the South Pole and Singapore.

Avswer i © 1

(b) the smallest difference in temperatures between the South Pole and

Singap][orc.

ARSWEE | riiesren e
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11 Two maps of anew town are drawn. On the first map, a school is represented by an

area of 3 cm’.
The school is represented by an area of 12 cm? on the second map.
Given that the scale of the first map is 1 : 80000, find the scale of the second map

in the form of 1: n.

Answer 1i.ccovesvonsinen. 4]

12 Mrs Ang invested $36 000 in a bank that pays compound interest of 3.2 % per
annum, payable every 3 months.
Calculate the amount that Mrs Ang has in the bank after 6 years.
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Section C [40 marks]
13 Liquid X'is poured into three different tanks at a constant rate.
The height of each tank is 2 metres.
Tank 4 Tank B Tank C
On each of the grids below, sketch the graphs to show how the height of the
water changes with time for each tank.
Answer Tank A4 Tank B
4 A
2T &
5 g
= 2 I
] > =
time time
Tank C
-
= L 5
5
g T
0 e S
time
(3]
8 [Turn over
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14 (a) Calculate the sum of the angles p, g, r, s, , « and v shown in the diagram.

Answer ...vneniinnne 2]

(b) A regular polygon has n sides.
Each exterior angle is -4% degrees.

Find the size of each interior angle in this polygon.

Answer e 2]
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Name: ( ) Class:

15 In the figure; the vertices of triangle ABC and triangle POR touch the
circumfcrenée of the circle.
Given that angle C4B = 50°, angle ABC = 70° andangle BCA = 60° and 4P, BR
and CQ are angle bisectors of angle C4B, angle»}iBC and angle BCA respectively,
find the values of angles RPQ, POR and PRQ.

Answer angle RPQ=...........° [2}

angle POR=........... ° 1]
angle PRO= ...........° [1]
[Tuen over
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16 The probability that Katie takes a bus is 0.6.
If she takes a bus, the probability that she is late for school is 0.3.

If she does not take a bus, the probability that she is late for school is 0.2.
(a) Complete the probability tree given below
Answer

{n ‘3} late for school

{0.6) takes 2 bus

000000 BRANTRIBIGRARL BRI TR

()

B3

(b) Calculate the probability that Katie is not late to school.

Answer  Liusicossaisiisiasses,  [2)
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17 In the diagram, the circle, centre O, passes through D, 4 and B.
The tangent at 4 meets OB produced at C and OD produced at £.
The radius of the circle is 4 cm and angle AOB = angle A0F =45°,

(a) The area of the shaded region can be expressed as (a - bﬂ‘) cm?, where

aand b are constants.
Find the valuesof zand b.

Answer a= ....ccccceieeiinn. [21

B= e 2]

(b) The perimeter of the shaded region can be expressed as (p;z'+ 2\/}; ) cm.
Find the values of p and q.

Answer P =aasesichsia {21
e [2]
13 [Turn over
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18 Vectors OB and OA are drawn below.

ol/ :
\ 4
Ls =
. — (=1
Given that OP = [ 2).
(a) () locate point P on the grid, mark it with a cross X and label it, 1

(if) express OP in terms of OB and/or OA.

Answer 0P = ...ovccerernnnn HI

(b) OBQA is aparallelogram.

(i) locate point Q on the grid, mark it with a cross X"and label it, {1

(ii) find the column vector representing 5@

Y LT L

19 The diagram shows the speed-time graphs of two particles P and Q. Both particles

14
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Name: ___ () | Class:

Pand Q0 smrrL from rest. P accelerates uniformly for 3 seconds until i reaches a
speed of 12 m/s. It then continues to trave] at this constant speed. O starts from the
same point as P but aceelerates from rest at a constant rate of 3 m/s .

Speed (m/s)

A

12t---- Purticle P

-

|
] -
!

o

e e

- ——

Lad
o

L Time (s)
(a) Write tfiown the value of ¢, where the speeds P and Q are the same.

Answer 4= ....coneieeeer [1]

(b) Given 'rhaf Q overtakes P ¢, secﬁhds after the start of ﬂle motion, find the ¥
value ?f 1,

|

Answer £y = eee vibaneavienviid . B}
(c) In the answer space below, sketch the acceleration-time graph of P for
0<t<t, .
Answer ‘
Acceleration of P (m/s?)
i
| : | >

[ 0 i !

/ 3 I Time (2 seconds)

i 1

y
20 All the students from 2 schools X and Y took the same examination paper.

3 m—me =

fTurn over
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The box-and ~whisker diagram below shows the results for the two schools.

Sﬂ:mlx_ ‘ : -

Safino] X

(a) State, with a reason, which school achieved a better result.

ARSWEF .. i rinsiraes sinrssssu s s ay Ty et s tr s m e A v —. et meeant TR an SRt e sre rrn e yrn are
h

Ll LTy e TR T T TR T Py

(b) State, with a reason, which school has a more unifornly-distributed mark.

ARSWeEr asaissiiwns s e A YA F S e e e

21  The numbers in the Number Triangle are consecutive even numbers.
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Row Number Triangle Sumof | No. ofeven | Average
row numbers of Row
(R} (E) {4)
1 2 2 1 2
2 46 10 2 3
3 g 10 12 30 3 10
4 14 16 18 20 68 4 2
3 22 24 26 28 30 130 5 26
6 32 34 36 38 40 42 q 6 37
(a) Find the values of p and g.
Answer p=......@ =iie.  [2]
(b) Write down a formula connecting 4 and £.
Answer ...oioooiiviiiiiiiionene. (1]

() Write down a formula conunecting R and E.

ANSWEF v iiviiiiiniiivinisneniane [l]

(d) Justify, with reason why the number 6400 could not appear in the column A.

ANSWEE o iieciensisen s vimsraaso rosantans ins fivann ros sisniSibe v e s na BRSNS RS

SAETYA R SA S R ANT AR AR pr e SRR RS R E RN R AR B Pl s FE

End of Paper

17 [Turn over
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|_QI'I | Solution |
Section A =
> x+] 2 = 4] 2
a x-9 3I-x (x—jx:-:-an}‘x_j |
=::+I+.'-1{.t +3)
Ifx—-]Ix-!—S)
= 3x+7
(x+3)(x-3) \
B o2y  a*p7 b ap o
-4-1-Ix 2}-4 ilx-d'-s
(a b ) (bc ) ab 5 e
a-Bb—#C.-G
=a~7b-l62
-
a'b
2ok [a-3¥
3 cA
ki A4-3p7
9 cA
Kcd=94-27p°
A(kzc-g}: ~27h2
2
A 27h
9kl |
OR
-27%°

=)

3 (@ 9(2x+3-y*)
{6) 3(3a— 2b)(3a + 2b)

@ (r—D)f3s—1)
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| Qn

Solution

L

(a) 8
(b)-24
{©0

Bus 801 Bus 802
15 25
3 35
i 5
1 1

LCMis 75
5 hours = 300 mins

300
75
= 4 times

L UL = P

I (2) HCF of 150, 90, 180 is 30m
(b)

6 lamp posts

15

| 4 lamp posts |90

130

l 7T lamp posts J

6+6+4+4+7=27 lamp posts
Double counting answer 27 — 5 =22 lamp posts

6 lamp posts—l

50

[ 4 lamp posts I

'SECTION B [18m]
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{
Qn_| Solution | ’ '
;7 A=2"x22x3"

8= %' %3" x3x§

LCM = 2»1#2 X 3n+[ % 5

8 | x=2-2y
i{z-zy}=1t4§3y
y=-3
x=8
5 |@
1 axn=16
* 2
h=§
{h}sinﬂﬂﬂ:&%=% J
(¢} XC = /107 -Iﬂ’:ﬁ
6 3
LACE = ——=—=
o m s
|
10 () 35+b
(b)5+a ' B

11 | 1cm” 64x10°cm* .
Map 1 3em?:192 X 108 om?
Map 2 12 cm?® : 192 X 10% em?®
lem®: 16 X 10° cm’?
1: 40000 i o

12 | 3N

{
4
= —— | =$43586.83
Amount= 53 1+l $4
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13 | Section C [40m]

Answer Tank A4 Tank B
[
2 2 S
%, L B
| g E h
l _B_l__——-—g - e o
time ¥ time
‘ Tank C
Bl

time

14 (2) Total angles in the 2 polygons = 540" * 360°
: =900

sum of all required angles =7 X 360°-900°
=1620°

360° n

= —

n 40
(b) n* =14400

n=120
15

-

angle RPQ = angle RPA+ angle APQ
= angle RPA + augle ACQ

. e ged (angles in the same segment)
=35"+30"=6

angle PQR = angle PQC + angle CQR

=angle PAC + angle CBR = 25 +35=60°
angle PRQ=25+30= 55°
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! Qn_| Snlution [ ) 7

111
a

{ﬁ ,3} late for school

(0.6) takes a bus

07 | not late for school | | B1

0.2 ]r/ Late for school

0.4 not take a bus =

’ 0.8 |‘\| not late for school

Bl

|

|

16b 0.6X0.7+0.4X08=0.74 [
M1 Al ‘

{multiplication of probability from the tree)

@
| Angle O4E =90°
OA4 =AE =AC ‘
1 1 2 g |
Area of shaded region = -2—x8x4—5x4 X/2 |
=16—4n |
x=16 l
y=4

"{':1 OE= 4" +4* =32
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On | Selution [ [ - —
]
| 15
ai
B
0 / Al

! A

2 i
T N -
ali OP:—--;—OB &l
18 | e
b

N\
Kk

99Tutors.SG | Page 155



2017 4E/5N P1 E Mathematics Prelim Marking Scheme
i

I

Free Tuition Listing @ 99Tutors.SG

BP/S4/E MATH/157

18bii PO= [:J Al '

13 |{(a)ds i
(b) %x?‘z XETEI: %gzxuuz(?} -3)
Ty 875 +12 J 0
@ -6 -2)k0
I Tg E'ﬁ'
(X ceeteration of 2 (mvs?)
1!
|
« L
|
0 3 i
Time (¢ seconds)
20

(a)
kch,!mhiwdbjmmmhs becavse it has a
i m of 63 as compared to 63 for X

® |

S}cb & 15 more umiform because of a

Eﬂlﬂnﬁnutrlmoﬂ as compared to 14 for ¥

21 a p=17 |
=222 |
b.A= +1 i

CR=E+E |
d. 6400= 80, dlperfect square number, but the

q

number in colurin A are not perfect square nombers.
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Answer all the questions.

Section A [30 marks]

! (a) Expand and simplify (4x—1)*—(8x+1)(2x—1). 2]
(b) Express 4’ -9 + 4x” ~6x as a fraction in its lowest term [3)
IS P vx-20 16-s° | ’
(¢) Solve the equatio: %— 1_3 =-2, leaving your answer correct to 3 decimal 3]
x—-

places.

(d) yis directly proportional to x".
It is known that y = 144 for a particular value of x. {3]
Find the percentage change in y when the value of x decreases by 25%.

2 During a school’s sports day, the number of first, second and third positions won by
the different houses are given in the table below.
The number of points won for individual and group events are also given in the table.

Houses Individual events Group events
First Second Third First Second Third
Blue 7 5 4 3 2 0
Green 5 4 6 1 2 i
Red 4 5 5 I 2 2
YeHow 4 6 5 1 0 3
Points 5 3 1 10 6 2.
sael [
(a) It giventhat A= i% 3 and B=| 3 |, cvaiuale the matrix P = AB. 2]
1
4 6 5
320
: : 1
(b) Given matrix C= o |
1 2 2
1 0 3
(i) Represent the group event scoring system ina 3 x ] matrix D, (1
(ii) Evaluate the matrix Q = CD and explain what do the elements of Q
represent. f2]
(c) The scores of individual events and group events are added for each house.
Using matrix manipulation, determine which house won the overall o
championship. (2]
3 [Turn over
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3 A4BCD is a paralielogram. :
N is the midpoint of DC and M is the point on 4B such that 2AM MB

D N C

A M B
Given that 48 = 6a and 4D = 4b,

(a) Express as simply as possible, in terms of 2 and/or b.

& M (1]
@ uMC (1]
Gii) 4N i1l

(b) Find the numerical value of

. area of triangle ADN ]
W = parallelogram ABCD’ g

. area of friangle 4DN
() ez of triangle AMN 2)

4 The diagram shows a rectangular cuboid ABCDEFGH.
AB=6m,BC=2mandCG=4m.

H G
E F |
(4 m
D |
!
: C
74 /2
m
A 6m B
(a) Show that angle HBD =32.3°, correct to ! decimal place. : {2
(b) Calculate angle AFC. [3]
(c) Calculate the greatest angle of elevation of the point // when viewed from the
line AB. (1]
4
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Section B {70 marks]
Please begin Question 5 on a NEW sheet of paper

5 (a) Chloe hai.s a total of 126 marks in x tests.
In the next two tests, she scored 9 marks and 8 marks respectively.

Find, in terms of x, her mean mark for the

® ﬁrix x tests, (1)
) ¢ f+ 2) tests. 1
Her meal.mark for the first x tests was one greater than her mean mark for the
{x +2) tests.

[
(iii) write an equation in x to represent this information and show that it
requces to x* +19x-252=0. 3]
(iv) So!vc the equation to find the number of tests Chloe took initially. [31

|
(b) Amandathas a mean of 13.5 marks for the first (x + 1) tests, but her mark on the
last test Tﬂ\ﬂ! her a mean of 14 marks for the (x + 2) tests.

Calculaté the number of marks Amanda scored in the last test. 2]

L &

6 In the diagram, O is the centre of the circle through 4, B, Cand D.
FG is the tangent to the circle at A,
AC intersects BD aL E.
Angle 4CB = 48° and angle CAD =32°.

F

(a) Calculat{T the following angles, stating your reasons clearly.

0] A:;agle ABO 2]

(i) Ax,j;gle CDA 2]

(i) Apgle G4B 2]

(b) Explain :%avhy BD is not parallel to GF. 2]
[Tura over
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7 (a) The frequency table shows the weekly expenditure on food of # students from
School X.
Weekly expenditure ($x) Frequency
30<x<40 8
40<x <50 17
50<x <60 34
60<x<70 P
70 <x <80 3

P If 55-6 of the » students have a weekly expenditore of at most $50, show

that the value of pis 18. 21

(i) Calculate an estimate of

(a) the mean weekly expenditure on food, (1]

(b) the standard deviation. (1
(iii) The standard deviation of the weekly expenditure on food of srudents

from School ¥ was $5.62.

Using this information, comment on one difference between the two

distributions. m

(b) The diagram shows an inverted cone of height / and radius .

It contains water to a depth of —;-h.

@  Find the ratio of area of surface B to area of surface 4. ' [1]

(ii) Find the volume of the water if the cone can hold 480 cm® of water when
full. : [2]

(i) The cone is now inverted such that the liquid rests on the flat circu}ar base .-
of the cone, as shown in the dlagram on the right.
Find, in terms of &, an expression for 4, the vertical distance of the hqmd
surface from the tip of the cone. - 3]
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8 The dlagram shows the curve y = (4 — x)(x + k), where k is a constant.
“The curve cuts the y-axis at the point 4(0, 24), and the x-axis at B and C.

(a) Show that the value of k£is 6. [1]
(b) Write down the coordinates of B and C. (2]
(¢) Find the coordinates of the maximum point on the curve, 2]

{d) D(1,m)is apoint on the given curve.
Find the value of m and the equation of the line OD. 3]

(¢) Theliney =9 intersects the curve at P and Q. Find the coordinates of Pand Q. (3]

7 [Turn over
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3 A student needed to make a circular face mask for a school perfooning arts eveat
She tock a circular sheet of radius 10 cm and removed two circles, each of radius
2.5 cm for two eyes and an isosceles triangle of base 2 cm and equal sides of 3 cm
each for a nose, as shown in Diagram L

The mouth is shown in the Diagram IIL.
It is formed by an arc, AXB, of 2 circle, centre O and radius 3 cm.
AYB is the arc of another circle with diameter, 4B, 3 cm.

She painted the remaining area,

Diagram I Diagram 1I
(a) Calculate the area removed. 7
(b) Calculate the area of mask that was painted. 2}
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10 Answer the wLoIl: of this question on a sheet of graph paper.
The vm‘ahlcsjl and y are connected by the equation y=35- %—% Some
mnwpﬂnding-}.‘aluas are given in the following table.
P ez ] 1 2 3 4 5 5 7 8
¥ -30 | 08 | 08 2.6 28 k L7 07 | 05 | -19
(a) Calculate the value of k. mn
(b) Taking Z/cm to represent 1 unit on each axis, draw a horizontal x-axis for
0 sxgsl::a vertical y-axis fior -3 <y <3, draw the graph of y=5-‘l‘—ﬂ—f
for the values of x in the range 0.5 Sx =8, [31
(¢) Use your graph to find the greatest value of ﬁ-f-—-;-—i in the interval
0.5 <x<8. (1]

@ By A‘:]ug a tangent, find the gradient of the graph at the point where x =2. [2]

(&) Usey .lgraphlusum 5—%

2

—-i=2 inthe range 0.5=x<8&.
x

31

() By drawing a suitable straight line, find the range of values of x in the interval

2
0.5 <x <8 for which 5_»%‘0__4

—2X.
b1

2]
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11 Cheryl works at the Singapore Botanic Gardens.
She needs to rush down to meet a client at Raffles Hotel.
The quickest route from Cheryl’s location to Raffles Hotel is indicated on the map
with black solid lines.
The bar scale on the Jower left corner of the map provides the corresponding actual
ground distance.

'__J.J

*?Eﬂirf.# 1

(a) Calculate the actual travelling distance, in kilometres, between Cheryl’s location
and Raffles Hotel, giving your answer correct to 2 significant figures. [21

(b) At 6.14 pm, Cheryl decided to call for a ride from Singapore Botanic Gardens to
Raffles Hotel.

Information about FastDel Cab and Aber services and other travelling details are
on the opposite page.

Along the way, there are two ERP gantries; indicated by 4 and B with a star
each on the map.

Determine which service Cheryl should choose.
Justify your answer with relevant working. {7}

99Tutors.SG | Page 164



BP/S4/E MATH/166

CHIJ Katong Convent Prefimingry EXAR 201 "9 @ 99TUlofs, gl Sec 4E/5N
Travelling time
From To Duration
Singapore Botanic Gardens Orchard ERP (4) 6 minutes
Orchard ERP Handv Road ERP (B) .S minutes
Handy Road ERP Raffles Hotel 4 minutes
ERP Charpes
Orchard (4) Handy Road Gantry (B)
12.00 pm~—5.29 pm $0.50 12.00 pm — 12.04 pm $0.50
530 pm-—5.34pm $1.00 12.05 pm — 1.59 pm $1.00
5.35 pm - 5.59 pm $1.50 2.00 pm—2.04 pm $1.50
6.00 pm — 6.54 pm $2.00 2.05 pm—2.54 pm $2.00
6.55 pm —6.59 pm $1.50 2.55 pm —2.59 pm $1.50
7.00 pm —7.59 pm $1.00 3.00 pm - 5.29 pm $1.00
530 pm —5.59 pm $0.50
6.00 pm ~7.54 pm $1.00
7.55 om —7.59 pm $0.50

FastDel Csb Service

The first 1 ki or less $3.20
Every 400 m thereafier or less up to 10 km $0.22
| Every 350 m thereafter or less after 10 km $0.22
Current Booking
Peak Period ($3.30)
Monday to Friday 6.00am-9.29 am Monday to Sunday  6.00 pm ~11.59 pm
(Except Public Holidays): & Public Holidays:
Peak Period Surcharge (25% of metered fare)
| Monday to Friday ~ 600am-9.29am  Monday to Sunday  6.00 pm —11.59 pm
(Except Public Holidays): & Public Holidays:

ERP Charge

top of metered fare

Passengers are required to bear the ERP charge shown on the upper display of the In-vehicle
Unit. The ERP charge is deducted each time the taxi passes under the ERP gantry, payable on

Aber Service
Base Fare $3.00
Travelling time per minute $0.20
Travelling distance per km $0.45
| 6 pm to 8 pm neak period surge 2.5x of normat fare

End of Paper

11

99Tutors.SG | Page 165



BP/S4/E MATH/167
Free Tuition Listing @ 99Tutors.SG
4ESN Mathematics Prefiminary Exam 2017 (Paper 2)

Section A
1@ | (4x-1 - @x+DEx-D) "
' =16x* -8x+1-(16x2—6x—1)
=16x*~8x+1-16x" +6x-+1 .'
==2x+2 |
1(b) C (4x*-9) | (4x*-6x)

(*+x-20) (16—x%)
_(2x=3)2x+3)  2x(2x-3)
T x+5)x-4)  —(x—4)(x+4)
_ (2x-3)(2x+3) . —(x—4)(x+4)
(x+5)x—4)  2x(2x~3)
| —(2x+3)x+ 4)
4= 2x(x+5)

1(0) x 2x-1_

Mx=3)-3(2x-1) _ S
3(x-3)
x? —3x—6x+3=-6(x—3)
x*-9x+3=-6x+18
x?—3x-15=0
o ZOEACI) - 415)
20
=5653 or -2.653

' 1(d) y=h?
144 = Joc?

Original value: x
New value: 0.75x

Y =kXx*?
Y =k(0.75x)* |
=0.5625kx?
~0.5625(144)
[ =81 |
| Percentage change = 81144 100
144
=-43.75% |
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A=) (75 4 )
p=| S 4 613
4 5 3 1
\ 4 6 5
!
54
43
40
_\ 43
2(bi) " 10
D=| 6
2
L
e
el NER G
= 6
Q 1 2 2 2 J
(1 0 3
( 42
=| 24
- 26
\ 16
The elements of Q represent the total score from group
events for each house respectively.
2() [ 54 42
Total score = 43 | 24
40 26
\ 43 16
’
26
- | 67
66
\ 59

Blue house wan overall championship.

99Tutors.SG | Page 167



Free Tuition Listing @ 99Tutors.SG

BP/S4/E MATH/169

3(ai) MM:LAJE
AM &
MB ['3
AM -+ 4B
3
1
=1(6
; (6a)
=2a
i
= g{ﬁa}ar&h
= ja +4b
3(aiii) T ‘i' e
-
= _?‘Ig
AN = AD+DN
= E’r-i- 4h
3(bi) i ' 1
area of triangle ADN E{m':DH )
area o parallelogram ABCD (A} .LC)
1
2 (DN)
(DC)
1.1
=X
2 2
- l
4
3(bii) area of triangle ADN _ DN
area ofjtriangle AMN  AM
|
) (DC)
1
E{DC )
23
2
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1_ 4(a)

DE:»‘E

tan LHBD =
V10

DB =6 +2° |
=40
=§.3245

4

iHBD=mn"[ 3 )

Jao0
=323511°
=323° (ldp)

4(b)

cos LAFC =

AF =6+ 42 PO =20 14
=52 =20
AF=+52 FC=v20

=7.2111 =44T721

AC=DB

N

=6.3245

AC? = AF*+ FC* - 2(AFY(FC)cos LAFC
AF*+ FC*~ 4C?

2{(4AF)FC)
52+420-40

=60.255°
= 6&.3': (I d.p.)

4(c)

tan /HAD = -;—

ZHAD = tan™ (2)
=63.434°
=63.4° (1dp)

.'. greatest angle of elevation is 63.4°
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1 5(a)

s

Mean mark for first x tesls = ﬁ

x

'5(b)

126+9+8j_

X+2
143

x+2

| Mean mark for first (x+2) tests =

50

126 143

ki |

x  x+2
126(x+2)—143x -1
x(x+2)
126x+252—143x =x"+2x
252-17x=x"+2x
x*+19x-252=0 (shown)

5(d)

x*+19x-252=0
(x~9)(x+28)=0
x=9 or -28 (reject)

-". Chloe tock 9 tests initially.

5(e)

Number of marks Amanda scored in the last test
= 14(x+2)~135(x+1)

= 14(11)-13.5(10)

=19

6(ai)

£LBDA=48° (angles in the same segment)
=42°
OR

=42°
£LABO=42° (angles in the same segment)

OR

ZLAOB=48°x2
=96°
(anole at centre is twice angle at circumference)
12° (isosceles triangle AOB)

£LABO=90°—-48° (right angle triangle in semicircle)

£LDCE=90°—-48° (right angle friangle in semicircle)
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6(aii)

£ZDCE=42° (anglesin the same sebncnt) ,
£CDA=180°-42°-32° (sum of angles in wiangle)
— 106° _ S etk

OR

LCBD=32° (angles in the same segment)
(angles in opposite segement are supplementary)
ZCDA = 180°~32°—-42°

= 106° ’

6(aiii)

ZOAB=42° (base angles of isosceles triangle)
Z0AG=90° (tangent perpendicular to radius)
ZLGAB=90°—42°

= 48°

OR

£GAB=48° (alternate segment theorem)

6(b)

Since LOBA # £GAB,
it does not satisfy the property of alternate angles with a set of
parallel line. Hence, BD is not parallel to GF

OR

If BD isparallel to GF, ZOBA = £ GAB, based on alternate

angles.
Since L OBA # £ GAB, BD is not parallel to GF.

7(ai)

% e 8 4+ 17 = 25 students

o 8417434+ p+3=-23_§.x16

62+p=280
p=18 (shown)

T(aiia)

Mean= %ﬁ?
=553.875
=$53.88 (24d.p)

7(aiib)

| Standard deviation = \/_27_[7:?)

NP

=9.8734

=9.87 (3s.f) J
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[ F{aiii)

The wetkly expenditure on food for School X has a wider.
spread (less consistent) than that for School Y as the standard
dmaxjn?a for School X is greater than that of School .

7(bi)

7 T
] 1
area afisur&oc B _ ij‘_

area nfisurface. A | A
]

4

7(bii)

I

Volume of water (] J’
Volurne of full cone  \2
Volume of water |
430 3

1l

Volume of water=%x 480

=60 cm’®

7(biii)

Remainder volume = 480 — 60 = 420 cm’

Volume of empty part = (i)’
Volume of full cone A

20 _(af
480 \k
d_,[7
h \8
d=095647h

=09568 (3s.f)

&(a)

ALA(D, 243),
24 = (4-0)(0+k)
24 =-4t{

k=6 :

|

8(b)

B(=6, 0}
C(4, 0)

8(c)

—0+4 _

Line nﬂ;aymmetry: x= =l

Atxﬂ-ll,
~1+6)

|
‘ Cwﬁdinate of maximum point = (-1, 25)
8
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8(d)

Atx=1,
m=(4-1)(1+6)

| =21

gradient = %1-
=21

."-Equation of line: y =21x

8(e)

Sub. y =9 into equation of graph,
9=(4—x)(x+6)

9=—x*-2x+24
x*+2x-15=0
(x=3)}x+5)=0

x=3 or -5

P(~5, 9)

QG,9)

92)

Area of eyes =2 x zr’
=2x(25)x

=125z cm?

For isosceles triangle,

32 +32-27
233

14

cosa=

=38.942°
Area of nose = —;—(3)(3)sin38.942°

=2.8284 cm®
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For mouth, = 60°
Ar&'of semicircle = %—z{I.S)’-

g

==z cm?

(=]

60 )
Area of sector = — 73
360 ®

3 2
=—7 <m
3

&

Area oftriangle=%(3)(3)sin60°
=3.89711 cm?
OR

h=+3-15 =JE
4
Area of triangle = %xBx,/?

=3.89711 cm?

Area of mouth = —i—:r— (%7:—-3.89711 J

=2.71901 cm?
Total arearemoved = 12,57+ 2.8284 +2.71901

=448173
=448 cm®> (3sf)

9(b)

-

Area of whole mask = mr?

=100z cm?®
Areaof mask painted = 1007 —44.8173

=269.341
=269 cm® (3s.f)
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| 11(a)

Total distance on map
=18+19+47+3.8+28

=15 cm

Actual distance
= 15,600
2

=4500 m
=45 km

11(b)

FastDel service
Base fare = $3.20
3500 m

400m thereafter or less: 2

=875~9

m

Normal fare = $3.20+9x$0.22 A
=$5.18

Normal fare + peak surcharge=$5.18 x 1.25 B
=$6.475

Total metered fare = $6.475 + booking + ERP
=$6.475 + $3.30 + $3.00
=8512.775
=$12.78 (2dp.)

| Aber service
| Base fare = $3.00
Travelling time fare = $0.20 x 15=$3.00
Distance fare =$0.45 x 4.5 =$2.025
Normal fare = $3 + $3 + $2.025

=$8.025

Total fare = $8.025 x 2.5
= $20.0625
=$20.06 (2dp)

Cheryl should choose FastDel service .
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GMS(SYEMatlvP1/Prelim2017/4E/5N/H4 1

Answer all the questions.

V239 -17°

1 (&) Evaluate —————
34.79° x13

figures.

, giving your answer correct (0 5 significant

{b) Simplify 5x-2(x+2).

Answer m

An estimated number of 36 000 people were present at a concert.

(a)  If the estimated number was actually rounded off to 3 significant
' figures, state the maximum possible number of people at the concert.

Answer {1}

(b)  If theestimated number was actually rounded off fo 2 significant
figures, state the minimum possible number of people at the concert.

Answer (11

Factorise completely 6ax— 2hx + Say - 3by.

Answer 2]

[Turn over 3
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The equation of a curve is y=x*+ bx+c¢ where b and ¢ are constants.

4+
(8)  Given that (2, 0) is a point on the curve, show that b = - 5 <

Answer

(21
(b) Ifthe y-intercept of the curve is 14, find the values of b and c.
Answer b= c= i2i
Triangle ABC is a right angled triangle. Given that AB = 13 cm and
BC = 12 cm, find two possible lengths for the side AC.
Answer or cm_ [3)
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6 (8)  Express —x’~5x—6 inthe form ~(x + a)(x + b),
where a and 4 are constants.

Answer _m

(b)  Hence sketch the curve of y= —x* - 5x— 6, indicating clearly the
\ntercepts'and turning point.

Answer

Jr ¥

/N

v

4
3]
Write as a single fraction in its simplest forh =2
| "o P (x~2)* 2-x"
Answer 2]
[Tura over 5
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The number of apples, oranges and pears at & fruit stall is given by the ratio
2:3:7.

(x)  Ifthere are 126 pears at the fruit stall, find the number of apples at
the fruit staltt

Answer —_— 3

(b)  If half the pumber oF orufiges at the fruit stall is replaced by nar—
find the fifaction of papayas afthe fruit stall.

Answer )

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

x 3 4 | ¢ 12 |
y ] 6 4 2

State whether x and y could be indirect pr inverse propu,uon,-and explain
why this is so.

Answer
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10 Solve the following cquations.

(8) S(x-4)=4-2(3x+1)

Answer x= f2}

el 1
il
b =12

Answer x= [3]
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11 Factorise the following.

(a) 25x-30¢

Answer
(b) 5x*+13x-6

Answer
(© I12-3

Answer

{11

2]

12

- —

» A bag costs $3500 in Singapore. o
1 On agtrip to the US, Amy manages to find an identical bag that costs
US$3000.
{ US dollar = 1.36 Singapore dollars.

Is the bag cheaper in the US of Singapore? You must show your
calculations.

Answer
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The length of & road from one end to the other is 34.1 km.

13
(2)  On amap, the same road easures 5.5 cm. Write down the scale of
the map in the fongi 1 : 2.
Answer _1: [
(b) A plot ofland of area 88412 km? has been marked out for
construction of commiercial buildings: What is the area on the map
that is marked out for construction of commercial buildines?
Anxver em® [3]
14 A computer costs $2300,

During a sale, David buys the computer for $1782.50.
Calculate the percentage discount of the computer during the sale.

Answer % (2]

[Turn over 9
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A car lravelling at an initial speed of v m/s decclerates uniformly for
4 seconds, ihicn travels at a uniform speed of 5 nv/s for 8 seconds before
decelerating uniformly until it comes to a complete rest. The speed-time

graph for the car is shown below.

Speed (m/s)

i

SV

§ = :
i\ _Time (s)
0 1 12 -
(a) -~ van, starting at the same time as the car from the same initial point
travels along the same route at a uniform speed of 11 m/s throughout
the journey. On the graph above, draw the line repteSenmng the
speed-time graph of the van, given that v> 11, n

(b)  ltis given that deceleration is represented by thé gradient of the
speed-time h.Tbcdeceluanonofthecardurmg—méfusM
seconds is 3.751 . Show that v =20,

Answer

| (2]

[Turn over 10
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GMS(SYEMathvP1/Prelim2017/4E/5N/114 11
(c)  Itisgiven that the arca under the speed-lime graph represents the

distance travelled. At how many seconds. afterthe-vag and car
staried from the initial poiot, will the'van overtake the cac?

Answer s [4]

16

Ohm:WUFMcmmmmA.H.C.DNE.
Angle ABE = x°, and angle EDC = (5x - 38)".

(a)  Find in terms of x, angle ACE.

Answer * M
(b)  Find, in terms of x, angle EBC.
Answer ¢ 1]
(c) Findx.
Answer X=_ 2]

[Tura over 11
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David’s wages, W, varies Hirectlylas the sauare of the number of sales he
makes in a month. In January. he makesFanmber oT Salcs. In February, the
number of sales he makes increases by 150% gs compared to January. -
Calculate the percentage change in Davia s wages in February as compared

(o January.

Answer %_ [3]

A class of 40 students had their individual weights taken and the mean and
standard deviation of the weights wete calculated. It was later found out that
the weighing machine used was faulty and every student should be heavier
by 2 kg. Describe the effect, if any, it would have on the mean and standard

deviation that was calculated.

Answer

2

{Turs over
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Express 600 as a product of its prime factors, giving your answer in

9 @ :
index notation.

Answer 12}

(b)  p and g are not pfime numbers, «
Y and that p and g are

Given that 600 x pg riswperfect square/ d g ,
_pasitive integerysmaller£h¥n 10, find the smallest possible value of
pP-q

answer 2]
20 Itisgiven that

&= {x : xis a pogitiva integer smaller than 10},

A= {x:xis a priminumber),

B = {x:xis an ¢ven/number}.

Write down all the numbers in the universal set in the Venn Diagram below.

Answer

A .}
3]

[Turn over 13
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21

o

OAB is a triangle.

OA=8a and OB = 12b.
Pis apoint on AB suchthat AP . PB=1:3.

(a)  Write each of the following in terms of a and b.
Give your answers in their simplest form.

—

@)  4B.

Answer (1

G) 4p.

swer it}

|Turo over 14
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(b)  Aline is drawn from O to Q where Q lies on the line 4B extended.

Given that B is the mid-point of PQ, express OQ in terms of a and
b, giving your answer in its simplest form.

Answer (2]
: Arca of triangle OBQ
() Fm&dﬂwnrmﬂu—imﬂ:ﬂl@'
Answer @

[Tara over 15
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22 The coordinates of 4 is (-3, 5) and the coordinates of B is (7, 10).

-7

. .-Lb . - ’
(8)  Find A8 sexpressing your answer as a column matrix.

Answer (1]
(b) Find FI-C-" .
Answer (1]
(c)  Find the coordinates of €.
Arswer 2]

e i
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An architect designing a walkway draws a scale drawing of the walkway -
below. The drawing is drawn accurately to a scale of 1 : 10 000.
Point B is directly east of Point 4.

Arnswer

(a)  The architect plans to extend the walkway by 0.8 km at a bearing of
145° from point B. Use the scale drawing above to draw the
extension of the walkway and label the end of the walkway as Point
2]

C.

()  The walkway is then further extended from Point C back to Point 4.
By measurement, find the length of the walkway from A4 to Cin

ilometres.

Answer hnq 1

(¢)  The architect intends to put a notice board along BC, equidistant
from points A and C. By constructing a perpendicular bisector on the
scale drawing, indicate and label the position of the notice board with
[2]

the letter N.

FPAPER
[Turn ever 17
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Answer all the questions.
(s) Express as a single fraction in its simplest form
1 2
p-2 4p+3 &)
(b) The formula used in an experiment is
T= k(x-a) ‘
a
() Expressxintermsof 7, kanda. 2]
(ii) Find, in terms of k, the value of T when x = 3a. )]

In the given diagram, ABCD and ALMN are squares.
AB=(3x-1)cmand AN=(x +2) cm.

A __| L
N - y
D C

(a) Write down the length of LB in terms of x.

(b) The area of the rectangle LBYM is 10 cm’.
Write down an equation in x and show that it reduces to 2x* +x-16=0.

(¢) Solve the equation 2x*+x-16=0, giving your solutions correct to two
decimal places.

(d) Which valuc of x do you have to reject and why?

(¢) Hence, calculate the perimeter of LBYM, giving your answer to the nearest
miilimetre.

M

[2}

Q)
2]

2]

[Tumn over
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Singapore and Kuala Lumpur are 350.7 km apart.

(a) Ms Wong travelled by car from Singapore to Kuala Lumpur (KL) a an average
speed of 90 kmvh. How long did the journey take? 1

(b) Ms Wong lcft Singapore at 0600. If she had a meeting to attend in K1. at 1000,

was she early or late for this meeting? i
(c) After the 3-hour mecting, Ms Wong took a one-hour lunch-break before
making her return journey. She wanted to reach Singapore before the evening
peak-hour commenced at 4pm. If the speed limit is 100 km/h, would she be
able to reach Singapore by 4pm? Bl
(d) The upcoming Singapore-KL high-speed-rail (HSR) train line boasts a
travelling time of 99 minutes in a single direction between the two citics. What
is the average speed of the train? i
(¢) The maximum speed of the train is expected to be 300 km/h. What is the
percentage decrease in speed as mentioned in (d), compared to the expected
specd?

121

A bag contains 6 tennis-balls comprising of 4 green balls and 2 red balls.

Amy selects a ball at random from the bag and then replaced. She randomly ‘selects
another ball from the same bag,.

(a) Draw a probability-tree diagram to represent the outcomes. ()]
(b) Find, in its simplest form, the probability lhi.ll the selccted balls

(i) are green,

1l
{2}
21

(i) are of different colours,

(iit) include at least one red ball.
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}‘:

48 m

2-5‘“ h }'
100°

W
Z

X, Y and Z are on level horizontal ground. The bearing of ¥ from Xis 100°.
XY =48 m, angle XZY = 100° and angle XYZ =25°.

(a) Calculate

(i) the bearing of X from Y, (11
(ii) the bearing of Z from X, 2]
(iii) the shortest distance from Zto X7. 3

(b) If there is a tower of height 10 m at X, calculate the angle of depression of Y
from the top of the tower. 121
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10em

0cm

130°
D

The diagram shows a cross-section of a rhombus cookie-box, 4BCD, and E'is the
intersection-point of AC and BD.

AB i DC and AD // BC, AB=CD = 10 cm and angle BCD = 130°.

@ () ﬁ;plain why angle AEB is aright-angle. (1l
(i) Calculate BD. 2
(iii) Calculate the length of EC. )
(iv) Hence, calculate the area of triangle BCD. . 3]

(b) .. A geomelrically similar smaller version of the cookie-box is necessary for
" smaller quantities of cookies. In the smallcr cookie-box, AB =8 em.

Find the cross-sectional area of the smaller cookie-box. 1
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The following table shows the scores of 30 students from Secondary 4 Ace in
their Mathematics [xamination.

80 88 96 60 59 70 88 97 69 60

7 (=)

74 47 92 72 49 58 66

39 37 69
88 82 100 95 56 77 99 62 79 63
(i) Calculate the mean score for the students in Secondary 4 Ace, [1]
(ii) Calculate the standard dcviation for the scores above. n
(b) ‘The mcan and standard deviation of Sccondary 4 Bravo for the same
examination are as follow:-
[~ Meon Score- 71.75
| Standard Deviation | 15.6
2]

(i) Which class performed better? Support your claim with evidence.

consistent results? Support your claim with

(i) Which class had more
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8 A funnel is in the form of an inverted right circular cone. Figurc 1 shows a vertical
cross-section of the funnel. It contains oil and water (which do not mix). The depths

of water and oil arc all 10 cm, with water at the bottom. It is given that the height of
the funnecl is 30 cm and the base radius is 9 cm.

Ot:m;

Empty
Space

Oil

Waler

Figure 1

(a) - Find the volume of the funnel in terms of x.

(b) Find the fraction of

) volume of oll ‘
volume of water

(ii) surface areaof the funnel incontact with water

1

N
)

N

10 cm

10cm

10 cm

folal surface areaof the interior of the funnel

15 cm

(1

2]

od

(c) Al the water in the funnel is then drained through the tap at the vertex of the
funnel, into another container formed by a cylinder of diametcr 6 vm and
surmounted by a hemisphere at the lower part of the cylmdet as shown in
Figure 2. The height of the cylindrical part of the container is 15 cm.

Find the depth of water in this container.

(Note: Only the waler is drained; the oil remains inthe funnel) 3]
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9

Two outlets of a new fast-food chain sell three types of soft drinks, namely Coke,
Sprite and Lemon Tea. The tables below show the sales of the soft drinks i in the

afternoon and evening respectively,

' Aflemoon
Coke Sprite Lemon Tea
[ Outlet 4 280 200 150
| Qutlet B 200 300 350
Evening
Coke Sprite Lemon Tea
Outlet 4 420 300 260
Outlet B 350 420 540
The sales of the soft drinks in the afternoon are represented by the matrix A, where
280 200 150
200 300 350

(a) Write down the 2 x3 matrix E representing the sales in the evening for the two
outlets respectively. {1

ast-food chain is $1.20, $1.00 and
cly. The selling price for cach soft

The:cost price of supplying the soft drinks to f
$1.50 for Coke, Sprite:and Lemon Tea respec

drink is $2.00, $2.00 and $3.50.
The cost price of supplying the soft drinks is represented by matrix C, where

1.20
C=| LOO
1.50

(b) Write down the column matrix S representing the selling price of the soft drinks
for the three types of soft drinks respectively. [

(c) Calculate T = A + E, and dcscribc what matrix T represcnts. [2]
(d) Evaluate AC and describe what is representcd by the elements of AC. 2]
(e) Evaluate T (S — C), and explain what the elements of T (S — C) represent. 2]

() (i) If the fast-food chain’s general manager would like to evaluate the
combined total amount in sales for both outlets for the day, write down
(1]

the matrix operation he nceds to calculate.

i1

(ii)  Evaluatc the matrix that you have specified in part (i) above.

ITum aver

99Tutors.SG | Page 200



BP/S4/E MATH/202
Free Tuition Listing @ 99Tutors.SG

VPP relim20 17/4E/H14Y/ SN(A)

__.—l—'—'-'_'_____

-sided POl ygon. [2]

N ular 15
10 (a) () Findthevalue of each intcrior angle of areg

. ; o each.
. interior les measuring 1407 ea
(i) Anr-sided polygon has 3 interior 888 B0 5 'y

The remaining interior angles all mcasurey

2
Find an cxpression for y in tenns of n. -
(h)
“The diagram shows a circle ABC, with centre O. '
'FAD and DCE arc tangents to the circle, and 04 = OC = 8 cm.
Angle OAB =35° and angle CDO = 30°.
(i) Name the pair of congruent triangles. 43)]
(i) Find
(a) angle DOA, m
(b) angle CBA, 1}
(¢) angle ECB. m
(d) the area of the shaded region. 121
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Qnswcr the whole of lhig question on a shect of graph paper.
From t!.lc top of a mountain, Barry fircs a pellet from an air gun upwards into the air.
The height, /2 metres, of the pellet from Barry ¢ scconds after it is relcased can be

modclled by the equation A=1+107-3s%.

Some corresponding valucs of ¢ and /1 are given in the table below.

7 0 1 ] 2] 3] 4151 6
A 1 8 | 9 | 4 | m |-24| —47
)]

(a) Calculate the valuc of 1.
(b) Using a scale of 2 cm to represent 1 sccond, draw a horizontal t-axis for

0<¢<6.
Using a scalc of I cm to represent 5 metres, draw a vertical h-axis for

-50<h<10.
On your axes, plot the points given in the table and join them with a smooth
curve. 3]
(¢) Use your graph to estimate
(1]

() the maximum licight of the pellet above ground level,

(ii) the length of time that the pelict was more than 2 metres above ground ,
’C_Yel‘. [ ]
(iii) the time clapsed before the pellet reaches the same level as it was fired
~ from. 1]
(d) By drawing a tangent, find the gradient of the curve at (

State the units of your answer.

5,—24).
31
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12 From July 2017 onwards, the price of water to houscholds will be increased in two
steps, on | July 2017 and on 1 July 2018. At the same time, the Government will be
increasing the annual GST Voucher — U-Save rebate for eligible HDB houscholds by

between $40 and $120, depending on the flat type. The average change in water bill
aftcr the increased U-Save rebates is given in Table A on the next page.

(a) Show that for a4-room HDB flat, the U-Save Rebate given in July 2017is$7. {1}
Table B shows how the water tariffs will be increased between 2017 and 2018.

Charlic owns a new 4-room build-to-order (BTO) HDB flat in Woodleigh.
Read and understand the contents of the utility bill dated June 2017 in Table C.

(b) Assuming that the amount of water Charlic used in July 2017 is the same as
that for June 2017, calculate the individual charges in July 2017 for

(i)  water usage (reading), m

(i) watcrbomne fee, i)
(iii) water conservation tax, m
(iv) total cost of water services (afler deduction of U-Save Rebate). M

(c) Assuming that the amount of water Charlie uses for July 2018 is the same as
that for June 2017, calculate the total cost of water services in July 2018 (before

the U-Save Rebate). 3]
(d) Why do you think that average changes in 2017 and 2018 bills are increasing )
from 1-room HDB flats to the executive/multi-generation flats? i

|
|
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Table A: Average Change in Water Bill after Increased U-Save Rebates
(by 1IDB Flat Type)
Source: https://www.pub.gov.sg/Documents/WaterPriccRevisionsBrochure pdf

"."- |“5.J o liﬂl i i “l: :;:mh i i*l.-mru t.':l- ' ._’I"" -v-d.n‘oonily' ri‘!.-"rh.lqiiri i :rlﬂpliqﬂﬂf Hﬁlll.—;%;&i
vLUciorebriu Increast ™| $23 $29 $33 $44 349
[rAmpisieetl o | s $37 $50 853
L
_‘*“" ‘“"3!“5 l{g?h‘ $16 $24 $29 $40 $45 $si
ngell gy -35 -34 -52 +31 +$2
~$3 $0 +$2 +33 + 88 +311

Table B: Water Price Revisions
Source: https://www.pub.gov.sg/Documents/WaterPriceRevisionsBrochure.pdf

i Befdrel July 30171 rom L [Emro 1 Ay 2018:F

T Wials 3 gi TiWdter Price ($/m?) K.

B 0 = A

e N Wl 111 SintaC rs.::'” $1.40 $121 | s1s2
i Potable: o ,gmr-m 35 $0.63 $0.61 $0.99
fiI gl .i'qﬁ Irﬁiﬂ ;r-xﬁ (J0%of | (45%0f (50% of | (65% of
£ i S 4 SL17 $1.40) $1.21) | $1.52)
T ieeeCy [T WRteFborne Fetd|  $0.28 $0.28 $0.92 $1.18
. Combined i mto Combined into
$2.80 por fitting* Watesborne Fee' Waterbome Fee

$2.10 | $2.61 $2.39 | $3.21 $2.74 | $3.69

Note: Water is charged per cubic metre (m?), which is equivalent to 1000 litres.
All figures are before GST.
*For the calculation of total price, the Sanitary Appliance Fee is converted to its volumetric
equivalent,

Table C: Utility Bill for June 2017

June 2017 Bill
Account No, ##¥#880¢
Brosksiown of Cument Charges o Rt I8 Mot Tkl ()
mumonm.mm: [ 738 KWh o 15743 157A
A Wator Sarvices by Pubbic VisRies Soard
Reaxling behan on 28.un 2017 : £0049 338CuM 1.1700 4189
Pestema Fae BBCuM 02803 1048
‘Weter Ganmatuéfion Tex i 0% 1267
_ Bandery Agplares Fag : e fUEO 28037 681 70.0 |
8. NMrfess Rarmoval by Vesds 58 femupers B L , ] 108y .74 R 27 2.7
. : 238.24 238.24
caT Besa gl ™ L] A4S
| s I $251.70

d of Paper
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1. (a)-0.00 049971
{(b)3x-4

(a) 36 049

(b) 35 500

(2x+ 3y)(3a—4)
@) b_____4-2!-c
b)b=-9:c=14
AC=5cmor 17.7 cm
(a)—(x+3)x+2) Ay
(b)

2.

3.
4.

AN

(-2.5,025)

7

Sx-4
(x-2)*
{a) 36
1
(b}i
9. -
10. (a)x=2
{b]xn% or x=3
11. (a) 5x(5 - 6x)
(b) (5x~2)(x+3)

(c) 3(2x + 1)(2x-1)
12. cheaper in Singapore

7.
&

GMS(SYEMatl/P1/Prelim2017/4E/5SN/ 141

Answer Key

13. (a) 620000
(b) 2.3 cm?

14.22.5%

15. (a) -
(b)~
(€)t=5

16. (a) 2x
®)90-x or 218-5x
(c)x=32

17. 525%

18.-

19, (a) 600=23x 3 x 52
®-5 -

20.

] B
4,6,8
1,9

21: (ai) 12b—8a
(aii)3b—2a
{(b)2Ib—-6a

3
() 7

10
2
1(:}[5J

(b) 8.06
(€)(1,-2)
23.(b) 1.16 km

[Turn over 18
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L

2.

Answer Key

2p+7
@ o axap+3)

(bi) x=ﬁkz+q

(bii) T =2k

(a) 2x—3) cm

(b)-

(c)x=2.59 or—3.09
(-

(e) 13.5 cm
(a)3.90h

. (b) She was early for the meeting.

(c) She would not be able to reach Singapore by 4 pm.
(d) 212.54 km/ h or 213 km/h (t03s.1)
(e) 29.i5% or 29.2% (t0 3s.1)

. (a)-

. 4
4

(bii) 5

. 1
(blli) ;
(ai) 280°
(aii) 165°
(aiii) 16.9 m
(b) 11.8°
(ai) -
(aii) 18.1 cm
(aiii) 4.23 cm
(aiv) 38.3 cm
(b) 49.0 cm?
(ai) 72. 36 or 724 (IoBsf)
(aii) 17.6
(bi) -
(bii) —
(a) 8107 cm’
(bi) T? or 7

|
(b1} E
(c) 4.33 em

[ 420 300 260
@ £= 350 420 540 J
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10.

11.

12.

( 2.00

(b) S=| 2.00
3.50

700 500 410
I'=
© [550 720 890)

BP/S4/E MATH/209

Matrix T represents the sales of Coke, Sprite and Lemon Tea in the aflernoon and

evening at.outlets 4 and B respectively.

761 |

4 C=[ 1065

Matrix AC represents the total cost price of supplving soft drinks to the fast-food

chain in the aflemoop at outlcts 4 and B respectively.

_cy-| 1880
) 7ES-0) [2940

Matrix T (S - C) represents the total profits in the afiernoon and evening at outlets A

and B respectively.
l

{ﬁ}(! 1 :

(fii) (3770)
(ai) 156°

180n—780 oo 240
(aii)y= n-3 or n-3
(bi) -
(biia) 60°
(biib) 60°
(biic) 65°
(biid) 43.8 cm?®
() m=-7
(b)-
(ci)94m
(cii) 3.15s
(ciii) 3.35s
(d) -22.64 m/s
(a) $7
(bi) $42.60
(bii) $27.92
(biii) $14.91
(biv) $78.44
(c) §97.91
-
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Mathematical Formulae

Compound interest

r

Total amount = P[I -+ -—J
100

Geometry and Measurement
Curved surface area of a cone = 7/

Surface area of a sphere= 4.2

Volume of a cone= %m’zh
4 5
Volume of a sPherezgﬂ

Area of triangle 4BC= —;—absinC

Arclength=r8 , where 6 is mradlans

1 . .
Sector area= Erzé? , where 8 is in radians

Trigonomelry
a b ¢
sindA sinB sinC
a’ =b%+c?—-2bccos A
Statistics
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Answer all the questions.

2—-
1. Calculate (UGEF oty

- giving your answer correct to 3 significant figures.
J812+3.134 SRS = &

BP/S4/E MATH/212

99Tutors.SG | Page 211

Answer 1]
. 2., A set of numbers is given below. - e
04, 1 B Z, 066, —Vi
3 7
(a)  Write the set of numbers in descending order.
Answer [1]
(b)  Write down the irrational number(s) from the given set.
Answer ~H]
Holy Innocents® H: 2017 Preliminary Examination
Secondary 4 Expre Mathematics Paper 1
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3.  Factorise completely 6a°(a* —1)—{(a’ -1)°.

Answer 21

- ] s P e o T e oy e o e e e e e ) 9 A B

4.  The figure below is extracted from a baseball game broadcast.
It shows the laluckleball velocity statistics of a basebail player.
State one aspe(::t of the data that may be misleading and explain how it might lead to a
mis—interpretat‘ion of the data by the audience.

ANSwer  sesasis e cmi e i i e e b i e e S e i o e o B o e e o o e e e v
u-~f:f—~h§r-—-m - - T-\ A 8 B e e 0 T S PR BT e e v om Y -!p‘é*fnn-,-»-w-a&-eusge-r—,—'u_—-ﬁﬁ,m'ﬁ
EIE o o o K W e v T e e 0 ot i oy e et i o e S i
e | e e e e A e e e n e e ——
o P e s 5 e T v e ¥ e T e A e 0 0 e o v et e R S e o e e i e g g
SN Er e e e e 2]
#
Holy Innocents’ High Shool ' 2017 Preliminary Examination
Secondary 4 Express § Normal (Academic) Mathematics Paper 1
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5.  Giventhat a® +6a = 6, find the value of 2° + 74"

6.  On Monday, the temperature of a certain location at 12 00 was 34°C.
The temperature dropped to —5°C at 14 00 on Tuesday.
Given that the temperatire decreases at a constant:rate,
find the temperature at 07 00 on Tuesday.

Holy Innocents” High'vuiuwe 2017 Preliminary Examination
Secondary 4 Express 5§ Normal (Academic} Mathematics Paper |

99Tutors.SG | Page 213



BP/S4/E MATH/215

Free Tuition Listing @ 99Tutors.SG
6

7.  An integer k undergoes a series of operations asshown in the steps below.
Step 1: % is added to &.

Step 2: The value from step 1 is multiplied by 24.
Step 3: The value from step 2 is increased by 2.
Step 4: The value from step 3 is divided by 2 to give the resultant value .

(a) Express nin terms of &.
Give your answer in its simplest forra.

(b) Hence explain why » is an integer and a muitiple of 3.
A)mver e L e O e e e R e o O R R T e e g e s Py -

o e L ) O e e B B A A g

A A 2 8 Sk 0 B e i e

T R B S o e e e e e

8. V is inversely proportional to the cube of 7"
Calculate the percentage change in ¥, given that T is increased by 300%.

2017 Preliminary Examination

Holy Innocents’ High Sch
Mathematics Paper 1

Secondary 4 Express 5 Normai (Acauesingy
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9. E={x:xisaninteger, 10 <x<23}
A ={x:xis an prime number}
B = {x:xisamultple of 3}

(2) Complete the Venn diagram below to illustrate this information.

Answer (1

{(b) List the elements of (4 U B)’.

10. It is given that cos (180° — 4) = *% and 0°< A < 90°.

Find, without the use of a calculator, the value of sin (180° - A4).

Answer sin (180°=A)= ___________ 2]

2017 Preliminary Examination

Holy Innocents’ H1
Mathematics Paper |

Secondary 4 Expret
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11. Express —8x—11+x* inthe fom (x+ p)’ +q.

A A B W A S i e A o S Ay e o o - ——

12. The table below shows the number of books that a group of students has.

Mumber of books 1 2 3 4

Number of students 5 14 X 7

(a) Write dcéwn the largest possible valne of x if the mode is 2.

L P 3 e e B o S T e 9 O S v oy T e T O 0% W o o o

(b) Find the value of x if the mean is 2.8.

e e I L LT e

Holy Innocents’ High School 2017 Preliminary Examination
Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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13. (a) Express 60 as the product of its prime factors.

Answer 60= 1]

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

(b)  Find the smallest positive integer value of x for which 60x is a multiple of 378.

Answer x= .2

e e ———— e —————

Holy Innocents’ High School 2017 Preliminary Examination
Secondary 4 Express 5 Nommal (Academtc) = Mathematics Paper 1
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14. Each term in this sequence is found by adding the same number to the previous term,
a 13, b6, c, 37, ..

(a) Find the values of @, band c.

Answer a = b= c= [1]

-y W S -y - v

(b) Write down an expression, in terms of », for the ™ term.

Answer (1]

W e B

(¢  Explain why 121 is not a term in this sequence.

Answer e - - I L . W — ——
--------------- e T R, B B e 2O B T S . e o (o o 0. e e T S e e e T e, 4 o
- 5 e —-—— A o e ey e e o o 2 e o % 0 - - e beeltad
......... e e 0 g 8 e
--------------------------- o L e R o 8 i 4 2 A S e o o T 0 o
P G R S R SR W Y W N e v famade TR R R R V- - ot L Ay S e e Yo g e AD Ml oy v T e e
o i B A A e i e B e B o e B )t o e . o ) Ty e e e e e o O i o 1 e 1 o 2o 2 S P ™
.................................. s S e ———

Holy Innocents’ High School 2017 Preliminary Examination
Secondary 4 Express 5 Normal (Academic) Mathematics Paper 1
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15. The diagram shows the speed-time graph for the first 25 seconds of a car’s joumney.

4 Speed (m/s)

]
E
-

25 Time (second)

(a) Find the instantaneous speed of the car after travelling for 20 seconds.

(b) Find the total distance travelled by the car.

Answer o e e m (2]
Holy Innocents’ High School 2017 Preliminary Examination
Secandary 4 Express 5 Normal (Academic) Mathematics Paper |
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12
16. Solve the equation 3 Cl 5x-2.
' - X
Answer 31
17. (a) Simplify 18p°c +4p°c™,
Answer 13

- 1 0 e b 0 e e e

(b) Given that 9x27% =1, find the value of n.

3 . B

Holy Innocents’ High Schaal f 2017 Preliminary Examination
Secondary 4 Express S Normal (Academic) . ' Mathematics Paper 1
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18. (a) Solve the inequalities —7< 15-5k < 9.

(b) Write down the integer(s) that satisfy —7< 15-5k <9.

Haly Innocents” High School 2017 Preliminary Examination
Secondery 4 Express § Normal (Academic) Mathematics Paper 1

99Tutors.SG | Page 221



BP/S4/E MATH/223
Free Tuition Listing @ 99Tutors.SG
14

19. (a) (i) Sketch the graph of y=-—-;-x2.

Answer (1]

(i) Sketch the graphof y= -—5;-
X
Answer 1]
&V
— X
1
I
. T R
(b) A student claimed that there are roots to the equation ?+ —=0.
X

Do you agree? Justify your answer,

Amwer 5 A T B £ o e L B L U o 4y Y S ol e i 2 e S - i -
......................................................... et et ok e
e e R 0 8 e ) e s i e KT 0 o 9 e T o e b e o A S 0 e
......................................................................... (1]
Holy Innocents’ High School 2017 Preliminary Examination
Secondary 4 Express 5 Normal {Academic) Mathematics Paper 1
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20. The cumulative frequency distribution shows the results of a group of students estimating

the mass, in grams, of metal balls in a container.

4 Cumulative Frequency

120

100

80

60 H

40

20 ot :
HEs e
e

i

I
T

0 200 400 600 800  Mass in grams

Ju %

The actual mass of the metal balls is 500 grams.
(a) Find the probability that a student, chosen at random, overestimated the mass.

. T T A e B e e

(b) Find the number of students who gave estimates within 20% of the actual mass.

-8 AR e i e e e .
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21. Two connectcdgdiscs of radii 2.5 cm and 8.3 cm are shown below.
A clockwise motion in the smaller disc will result in an anti-clockwise motion
of the bigger disc.
W, X, Y are points on the circumference of the bigger disc and EF is parallel to WY.
£ and F are the'center of the smaller and bigger discs respectively.

(a) Tbe smaller disc makes one full complete clockwise rotation.
Find, in téerms of z, the angle of rotation made by the larger dtsc
Assume that fiction is negligible in this question.

Answer ____radians {2]

o W e S o o

(by Given thét LEFW=1.03 radians, find the area of the minor segment WXY.

ARSWer cm? 2}
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22. A lake has an acea of 6.25 kan®.
Itis represented by an area of 0.16 cm?® on map 4.

(a) () Findthe scale of map 4 in the form 1 : n.

e e b p—

(i) 'The length of a road on map 4 is 8.5 cm.
Find the actual length, in kilometres, of the road.

(b)  The area of the lake is represented on another map B.
The scale of map B is 1 : 450 000,

Find the area, in square centimetres, of the lake represented on map B.

----------
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23. The planet Earth can be modelled by a sphere.
The Earth’s circumference is estimated to be 40 075 lom.

[Take 7z =3.142]

(a) Find the radius, in kilometres, of the Earth.
Give your answer in standard form, correct to 3 significant figures.

Answer . m[2)
(b) The speed of light is 3x10* mi/s.
Express this speed in kilometres per hour.
Answer kan/h [1]
(¢) Find the time taken, in minutes, for a beam of light to travel a distance half the
circum ference of the: Earth.
Give your answer in standard form, correct to 3 significant figures.
Answer e, inutes[2]
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24. In the following figure, a circle with center O is located in triangle 4BC.

AC meets the circle at point D and 4D = 8.5 cm.
£ is a point on the circunference of the circle, 4B =17 an and 4E =6 cm.

The ratio of the area of triangle ABC to the area of the circle is 5 : 2.
Find the shortest distance from C to AB.

[Take z =3.142]

A 8.5 cm D
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i
25. In a battleship board game, the position of four ships labelied P, O, R and S are represented
on a Cartestan Plane with the North and East directions given.

Point O is the origin.
z
I

North
'y
R (0,3)
§ (2,0) .
- / o East
(a) Given that line PQ is perpendicular to line OR,
Find the coordinates of the ship at Q.
Answer  Q( )Y

Holy Innocents’ High Schoot 2017 Preliminary Examination
Secondary 4 Express 5 Normal (Academic) Mathematics Paper [

99Tutors.SG | Page 228



BP/S4/E MATH/230
Free Tuition Listing @ 99Tutors.SG

21

(b) Find the distance between Ship P and Ship S.

units [1]

(c) Find the bearing of Ship R from Ship Q.
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26. In the diagram, OPRSisa trapezium where PR is parallel to OS,
The line OP is produced to the point O such that 2F. - “;‘
g
i 2b
(3)  Given that OF =22 and OS =2b, express in tenms of a and b, as simply as possible,
H Sq,
Answer ' (1]
on T e
(i) OR
Answer
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(b) Itis given that OT = 6a +4b.
(i) Explain why O, R and T lie on a straight line.

Answer

S U e o Sty orrr b = H]
(i) State the name of quadrilateral OQ7S.
Answer {1]
. . . . area of triangle POR
(© (@) Find, giving your answer as a fraction in its simplest form, Aaliic i,
p
area of wriangle O0S
Answer 4
= . . tri
(i) Hence write down the ratio of area of ”a_ng{e POR .
area of quadrilateral OPRS
ANSWer e ———————— 1
End of Paper 1
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Mathematical Formulae

Compound interest

Total amount = P(l + —i——)
100

Menswration
Curved surface area of a cone = &{

Surface area of a sphere= 4xr?

Volume of a cone = -:-;-zr’h
4 s
Volume of a sphere= 3-70‘

Area of triangle 4BC= -%ab sinC

length=r@ , where @ is in radians

1 L .
Sector area:—z-rzﬁ , where @ is in radians

Trigonomebry

a A c
- = - - = 13
sind sinB smC

a*=b%+e¢?—2bccos A

Statistics

M&m:-%—-

A
b
Standard deviation = J %ﬁ: - [Zﬁ]h
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2 Lnd .
1. (a) (i) Simplify the expression ﬁ%%i [2]
x —_—
2
-4
(i1) Hence make x the subject of the formula y = _2}_% [2]
x —
(b) Solve these simultaneous equations. 3]
2x=1-y,
4x+5y=8.
2 2x+5
(c) Given that ! + = f+ };,
x+y x-y x"-y
() show that Z=4, 121
y,
3 2
(if) Hence find the value of (5"-) . 21
y
2. Alan bought m water bottles for-$128.
(a) Write down an expression; in terms of m, for the cost, in dollars,
of one water bottle. 1l
(h) Alansold 12 of the water bottles at a profit of $2 each and the rest at $7 per water
bottle.
Write an expression, in terms of m, for the total amount of money he received from
the sale of the water bottles. [1}
(¢) Alan found that he made a profit of $20 from the sale.
Write an equation in m to represent this information and show that it reduces to
Tm* ~208n +1536=0. i3]
(d) Solve the equation 7m? —2081+1536=0. 3]
(e) Find the selling price of each water bottle so that Alan makes a profit of 20%. 1
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3. In the diagram, the points S, 7, &/ and Vlie on a circle with centre O,

G is a point on the circle such that GU s the diameter of the circle.
The tangent XU and the chord G7 are extended to meet at point H.

LSTU =75° and LGHU =38.7°.

\
38.7° H

(a) Prove that friangle GTU and xiangle GUH are similar. [2]
(b) Given that HU=28 cm and UT: GT =35 : 4, find the area of triangle GUH. 31
(c) Stating your reasons clearly, calculate

0] ASVZZ‘, (1]

(i) £GTS, [1

(i) £TGU,and 1

(iv) £TOU. (1]
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4. The diagram shows a conical container with radius 9 cm and height 24 cm.

Two balls are placed in the container as shown and 49.57 cm’® of sand are needed to fill
the container completely.

24 cm
(a) Calcnlate the total surface area of the container. " 2]
(b) If the balls are removed and the container is inverted, find the height of the sand in
the container. (4}
(¢) The radii of the two balls are in the ratio of 2 : 5.
Calculate the radius of the smaller ball, (41
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5. Answer the whole of this question on a single sheet of graph paper.
The variables x and y are connected by the equation
8
y=x-2+ =3
X
Some corresponding values of x and y are given in the table below.
X i 1.5 2 3 4 S 6 7 8
y 7.0 4.8 4.0 3.7 4.0 4.6 5.3 h 7.0
(@) Find the value of £. 1]

{b) Using a scale of 2 cm to represent 1 unit on each axis, draw a horizontal x-axis for
0< x <8 and, a vertical y-axis for 0< y<8.

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

() By drawing a tangent, find the gradient of the curve at (4, 4.0). 2]

(d) Use your graph to solve the equation x+ —8-= 85 for 0<x<8. {21
x

() (i) Onthe same axes, draw the line y =7 -~x for < y<8. 2]

(ii) Write down the x-coordinates of the points at which the two graphs intersect. [1]

(iii) Hence state the value of ¢ such that the equation 2x* +cx+8=0is satlsﬁed by

the vatmﬂ of x found in part (e)(ii). o1
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6. Diagram I shows a table with a horizonsel plane ABCD such that 4B = 120 cm and
AD =70 cm.
Three vertical planes are erected along three sides of the table such that £ and F are vertically
above C and D respectively and CE = DF =30 cm.
O and P are the midpoints of BC and BE respectively.

Diagram I
(a) Calculate
@ 42 @
Gi) angle PAQ. | 2]

A wooden board is attached along EF with hinges such that it covers ABEF in Diagram L.
ABEF then becomes a tabletop that can be used by an architect when he draws his designs.
This tahletop can be lifted up and Diagram II shows the side view when this is done.

The new position for B is now B’, 60 cm directly above B.

B i
A G
60 cmn E
a o4
Diagram II
(b) (i) Show that angle BEB’ is 46.397°, correct to 3 decimal places. [3]

(i) Hence find the distance moved by point B, when the tabletop is lifted up to B. [2]
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A shop sells twoi types of cookies, Cranberry and Blueberry.

Each type is soldiin packets of three different sizes, small (S), medium (M) and large (L).
They are each sold at a different price.
The sales for twoi consecutive weeks, Week 1 and 2, are given in the following table.

Week 1 Week 2
Size: S M L I M L
No. of packet of
Cranberry cookies sold 15 10 12 7 H ?
No. of packet of
Blueberry cookies sold 13 11 14 12 8 ‘ 17
Cost per packet $4 $5.50 $6.50 $4 $5.50 $£6.50
The matrix G shows the sales of the cookies in Week 1.
S M L
G- (15 10 12) Cranbeny
~ 13 11 14) Bluebermry
(@) Write down a matrix D to represent the sales of the cookies in Week 2. m
(b) Evaluate M =(G +D) -and state what its ments represent. (2]
(e) Thc cost of each packct of cookies for each size can be represented by the matrix C.
Cost
4) 8
C= |S5{M
65) L
3]

Evaluate [} = —;—'(MC) and state what its elements represent.

(d) (i) Write downa matrix T such that TMC gives the total sales for the two weeks. [1]
(ii) Hence cvalnate TMC. [
(e) Thetarget sales of the cookies in Week 3, as compared to Week 1 are as follow:
Cranberry: increase by 35%
Blueberry: decrease to 85%

Write down the value of a and of b such that the matrix product

@ b 15 10 12
13 11 14

gives the térget sales of the cookies in Week 3. [1]
|
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8. Diagram [ shows a regular hexagon 4BCDEF and squares AFPQ and CBRS.
D
E “--.c 3
B B \
A R
P’<
D-i‘agram I
(a) Find
(i) reflex ZBAQ, 2]
(i) ZAQR {21
(b} Show that PAR is a straight line. [2}

(c) Additional squares and hexagons are added to Diagram [ to form a rcgular polygon,
ABR ..... 0, asshown in Dmgram 1. :

D
E C vy
F B
R
p A
Q
Diagram [1
Calculate the number of squares added to form the polygon 4BR....0. [31
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9. {a) An entrance examination consists of 2 different papers, Paper 1 and Paper 2.
A candidate must pass Paper 1 before he can proceed to sit for Paper 2.

He must pass both papers in order to pass the examination.
He has a maximum of 3 sittings to pass the examination.

BP/S4/E MATH/241

The probability of passing Paper 1 and 2 are 0.9 and 0.8 respectively, and increases

by 0.1 for each subsequent attempt of the same paper.

() The tree diagram shows the probabiiities of the possible outcomes.

1 Sitting 2™ Sitting 3" Sitting
Paper 1 Paper 2 Paper 2
Pass
0.9 Pass
Fail
w
Fail
Paper 1 Paper 2
0.8 Pass
Pass <
* Fail
v
Fail
Find the respective values of z, v, w, and x. 2]
(ii) Calculate the probability that a candidate
(a) passes the examination at the end of the second sitting, [1]
(b) does not pass the examination. 2]
(iii) If 1000 candidates enrolled for the examination, estimate the number of
candidates expected to pass eventually. (13
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9. (b) The stem-and-leaf diagram shows the amount of time, in seconds, a group of boys
can hold their breath when under water.

Stem | Leaf
1 5
2
3
4 00123577
5 244456666673
(] 1233578
7 00
Key :4|2 means42
@ Find the
(a) median time taken, and 1]
(b) mean time taken, 1
@ii) Is the median or the mean time a better representation, for the time taken by this
group of boys?
Explain your answer. 1
(iii) Calculate the standard deviation. 2]

(iv) Another group of 30 bays measured the time they took to hold their breath
underwater.
Their mean time taken was 53.5 seconds and the standard deviation was 7.86.

Compare and comment on the results between these two groups of boys. (1]
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|
10. ERGO is a company that sells ergonomic furniture for homes.
The types of furditure include study table-chair sets, chairs, baby cots and bunk beds.
The table below shows the average time taken by the delivery men to assemble each type of

fumiture.
F_u;n Hiire Average time taken to assemble each piece
[ (minutes)
Study table-chair set 45
Chair 3
Baby cot 12
Bunk bed 105

{a) Find the total average time taken, in hours and minutes, to assemble one set of study
table-chair set, one baby cot and one bunk bed. (1]

(b) The Operation Manager in the company is responsible for planning the daily delivery
route. i -
On a particular day, the delivery route is as shown below.

i

No, {.‘ocation Order Estimated time of delivery

f' e 1 study tabie-chair set

1 Hszpy Valley « 2 chairs 0900to 1030

2 | Joyful Pasture |« 1 baby cot 10 30 to 12 00

e 1 baby cot :

3 Dfeam Cove e 1 bunk bed 1030 to 12 00
. e 1 study table-chair set

4 | Blissful Ave |e 1 baby cot 13 00 to 15 00
| e | bunk bed

5 | PeacelLink |°® 1study table-chairset 15 00 to 17 00
| e 1 baby cot

Additional' information needed for the delivery is shown on the opposite page.

The deliv ry men left the office at 09 15 for the first location at Happy Valley.
Afier assembling the orders, they proceeded to the second Jocation at Joyful Pasture
and arrived at 10 30.

() Calculate the average speed, in km/h, of the delivery van, leaving your answer to

the nearest whole number.
Do you think the answer is a reasonable estimate of the actual travelling speed of
the van? Justify your answer. [3]

(i) The dpily working hours for the delivery men is 08 30 to 18 00, and they are

g
Determine if the delivery men can leave the office punctually at 18 00 for that day.
Support your answer with appropriate calculations.
State one reasonable assumption you have made in your calculations. [61

1
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DISTANCE CHART BETWEEN THE VARIOUS LOCATIONS

| Distance | ERGO Happy Joyful Dream | Blissful Peace

| (in km) Office Valley | Pasture Cove Ave Link
Ay n 13.8 181 9.7 72 19
I",:ﬁsz 13.8 - a7 3.8 8 16.3
goyful | 181 4.7 - 6.1 10.6 20
Dream | 97 38 | el “ 5.4 93

i B:;‘::“’ 72 8 106 54 - 8.8
o 19 16.3 20 93 8.8 -

SPEED LIMITS FOR VEHICLES

The following speed limits are enforced by LTA to ensure everyone’s safety:

Type 6f Vehicle “Roads | Expressways Tunnels

| Cars & motorcycles 50km/h | 70-90km/h 50-80kan/h
Buses & coaches S0km/h | 60km/h 50-60km/h
Light commercial vehicles (includes 50km/h | 60-70km/h 50-70km/h

Light Goods Vehicles and small buses not
exceeding 3.5 tonnes and seating capacity
of up to_15 passengers)

Exceptions: Fire engines, Ambulances,
and Government vehicles used by
Singapore Police Force or the Singapore

Civil Defence Force
htips ://www.lta.gov.sg/content/ltaweb/en/roads-aod-motoringlmad-safcty-and-r:gulationslroad-r:gulatious.hunl

End of Paper 2
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Qn |
1 -0.380 12a |13 ]
* 0k T 5 -oa - S
m gz | 133 {60 =2"x3x5
3 (a+1)a- 1)(502’5+ 1) 13b | x=63
4 Stating aspect or equivalent — 1 mark 14 |a=35 b=2landc=29
Explaining how audience might be mislead
or equivalent — 1 mark
5 6 . 14b | T=8:1-3
6 55°C 14c | When 121 is a term in the sequence, r will
have a value of 15.5. A pattern number n
must be an integer. The value of 121 is
resulted from a value of » = 15.5. This imply
that the pattern number of 15.5 doesn’t exist
and hence 121 is not a term in this
sequence.
7a n=12k+3 15a | Speed =23 mis
7b n=3(4k+1) i 15b { 759 m
Since k is an integer, 45+1 will always be an
integer. Therefore,lb« will be an integer.
Based on n = 3(4k'+ 1)}, r can be factorized
to give 3(4k +1). Hence 3 and 4&+1 are
factors of n=3(4%'+1) and nwillbe a
multiple of 3.
: - 98.4375% Ik 16 x=i% Y
& 3 i
¥ y 14 16 ZIIJ- 72 B
| 9{3?
12 2 7a | 9,%
15 2p
21 1 =
i7h =——
4 "=T3
sh 14, 16,20 and 22! 5
~ 7 1%a 1-1~< k< 4-—
25 5 5
2
s (x—-4) —27 18s |2,3and4
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25
| an [ == 1
19al AY 232 | 638x10°%km I
]
23b | 1.08x10°lawh
> 23¢ | 1.11x10® minutes
0 S =
24 x=843cm
¥} 5
=—=z
Y 2
19aii ¥ 25a | Coordinates of ship O is (4, 9)
25b | 9.22 units
— L 25¢ |213.7°
/. 0 = i
i y -— 3
1 ,r“
18b | No, I do not agree. There are no roots to the 26ai | 6a—2b
equation as there are no common points of
intersection between the two curves. These two
curves will never meet each other,
20a |7 | 26aa as s
10 - a-+ '3—
200 |34 26bi | 7 = 64+4b
4
= 3(2a+—b)
3
=30R
O7T is paraliel to QR and
O is a common point.
Q, R and T are collinear.
21a 50 = “26bit Trapezium
83
21b | 6.85 cm” 26ci | 4
22ai | 1: 625000 26cii (4:5 1
22aii | 53.125 km - o
22b | 0.309 cm®
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'jﬂ | Answer Mzrk | Comments
I 0.85%-534 !

B Correct rounding off to 3sf
| o —‘00.3880019 must be shown to be ;
=-03 Bl awarded BI

2a | 43 =1442249

2. =0.448857
7
0.66==
3
| V3, 0.66, %,r-, % -04, - /4 Bl Correct order
2b . — s
Irrational numbers are 3/3, = 'BI
3 6a%(a’ —1)—(a* 1) ' Accept ]
= (a® —1)[6a” ~(a® - 1)] Ml 5a‘ —da’ -1
=(a® - )[5a* +1)] =(5a* +1){(a’ ~ 1) :’
= (a+1)(a~1)(5a° +1) Al =(52* + a+1)a-1)
4 | The chart shown for year 2012 is
approximately twice the size of the chart
shown in 2013. However, the value of the BI Stating aspect or equivalent

knuckle velocity in 2012 is not twice the
velocity as shown in 2013.

Audience might be visually misied into Explaining how audience
thinking that the baseball player has reduced | B1 might be misleador
his knuckle velocity by a great amount. equivalent

S .
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[ 5 a’+6a=6 & +7a® ]
2 |
| aga +62a)=60 M =a*(a+7)
| a3+602=6c21 = a’[{a+ 6)+1]
- 2
a3+6a +a°=6a+a = a’(a+6)+a’
a’+7a* =6g+a? 2
> Al =a(a® +6a)+a
=6a+a’
=6
Or factoise to solve for2 |
values of a and perform
substitution to find answer.
6 Temperature difference |
=34 - (-5) i
=39 °C Accept workings like
Required temperature
M - .
=34_(22x19) 1 5+7(1.5)
26 =55
=5.5°C Al
7a n=12k+3 Bl [ Accept n=3(4k+1) o.e.
T | n=3(4k+1)
Since k is an integer, 44+1 will always be an
integer, Therefore, » will be an integer.
Based on 7 =3(4k +1), n can be factorized to Only award B1 if student
give 3(4k +1). Hence 3 and 44+1 are factors | 51 managed to t;xplam both
of n=3(4k +1) and nwill be a multiple of 3. Eadsionsiofin:
8 v '7—,3‘
When T is increased by 300%,
New T'=4T
-k
(ary’
k
V= .
64T’ M i
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Percentage decrease | " ’
E Ik |
- éﬂik-i—z:i x100%
-
1y
-8 100%
l '
|
=-098.4375% Al
9a ; Any missing term will
£ : result in zero marks
4 9/_“_& 2 B
11 ” 12 18
13 23 15 Bl
21
1 |
o6 |14,16,20and 22 BI 1
_ [
10 . ! Accept if students show
cosd=3g triangles with values of
! Pythagoras® Theorem
| Let the unknown side of the triangle be x a&pl!ed with writing out the
' steps.
X =25 247
x* =625-576
X =49 Mi
x=7
sin (180° - 4) = sin 4
- L
25 Al
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11 J —8e-11 L;-l
—g¥
= x'-8x+4 ( J | $ Ml
| 2 J
= (x—4) -27 Al
122 |13 L Bl
] 12b S(I) +14(2)+3x +7(4)
26+x M1
61+3x=2.8(26+x)
61+3x=72.8+2.8x
02x=11.8
x=59 Bl
132 | 60=2?x3x5 Bl 5
13b  [378=12x3"x7 ]
LCM of 60 and 378
= 22 x33 XS5x 7 Mi Finding LCM
=3780
Accept if students have
60x=3780 written down workings and
=63 Bl could make observations to
find the value of x.
14a a=5 b=2lande=29 Bl
| 14b | Ty=8n-3 Bl Accept 5+&n-1)
l4¢c | 8n-3=121
8n=124
n=155
When 121 is a term in the sequence, 7 will Keywords must be seen in
have a value of 15,5, A pattern number » students’ answer
must be an integer. The value of 121 is Bl
resulted from a value of = 15.5, This imply Accept words like whole
that the pattern number of 15.5 doesn’t exist number instead of integer,
and hence 121 is not a term in this decimel and fraction
sequence. accepted too
: Students must mention that
n is not an integer
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15a | Let the speed be x m/s ' Deceleration
x—40 0-40 _40
20-17 25-17 Ml 8
=35 mis’ M1
x-40 —_5
3 Speed = 40 -3(5)
4 =25 m/fs Al
x—-40=-15
x=25
Speed =25 m/s Al
i5b | Total distance travelled
| o ] MI
' =%(13+40)(6)+(17—6)(40)+-2-(25—-17)(40)
=159 + 440 + 160
=759 m Al
16 8 s 1 Marks awarded if student
—=5x-2 . e -
3-x did not write “x=
B-x)5x~2)=8 M1 (i.e some students wrote
15x—6-5x>+2x=8 down 1.4 or 2 as answers)
~5x*+17x-14=0
5x*-17x+14=0 M1
(5x-—7)(x—2)=0
(5x—7)=0 or (x~2)=0
2
| x=1> or x=2 Al | Acceptx=14
7a 23 . 454 -
Bpie" +ine Accept 21.7"307
_18p%c’ v
B 4p%c7
9§2"c”‘ Do not aceept 4.5p7c’
2
=9p—3c7
2
9¢’
| =§';§' Bl
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170 9x27* =1
32 x(33)2ﬂ =30 “u
32x367l ___30
2+6n=0

=3 Al

182 | -7<15-5k<9

-7<15-5k
—-5k> -22
s 2

5

k< 4-2—
5

|
and M1 : For both correct inequalities

15-5k <9
—5k <9-15
~5k < -6 I

4

(o]

bas
W L
£
v o=

1 2 Al | Accept 12< k< 44
5 [Number line is optional]

18 |2,3and4 Bl

19ai

T

P ST,

99Tutors.SG | Page 252



BP/S4/E MATH/254

Free Tuition Listing @ 99Tutors.SG

i9ii | .
| _}r g
J
|
:
" x
/ 0 Bl
3
YEF
19b No, Ido riot agree, There are;& roots to the Bl Accept altemative method
equation ds there are no common points of
intersection between the two curves. These ' +10=0
two curves will never meet each other. £t =10
II - & _'In.
= no solution
Therefore, there are no
rools.
Students need to mention
that x = po solution and
conclude that there are no
rook o be given marks.
20a | Number of students who overestimate
=120-36
=84 Ml
P(student overestimate the mass)
_84
120
‘*Z- Al Accept 0.7
10 L
20b | 120% of actual mass B '
- 120,500
100
= 600
80% of actual mass Working out the respective
30 . M1 upper and lower limits of
= —x500 the givenrange
100 g gt
=400
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Number of students Readings/Markings must be
=56-22 Al shown on graph to score
=34 | M1 if students didn’t work
|' out/write down the limits on
| their answer scripts.
2la | Arc length travelled by smaller disc
= 25%2x
= 57 cm Ml
Let 8 be the angle of rotation made by the
larger disc
830=57
_57
83
_ %z‘_ or % 7 radian Al Accept 0.6027
21b | £ZFWY=1.03 radian (altemnate angles) Accept
LWFY = z—2(1.03) LWFY=1081 or 1082
= 1.08159 radian
Area of segment will be
Area of segment = 6.84 cm’ or 6.86 cm®
respectively.
(—;-X&BZ x1.08159)— (%xssl xsinl08159) [m1 | T Y
=37.25536 - 30.40481 *premature rounding will
=6.85055 only be awarded method
=6.85 sz gl mark
22ai | Map:Actual !
0.16 cm’; 625 km®
0.4cm:2.5km M1
lem:625km l
Scaleof map =1 : 625000 Al
22aii | Map:Actual
ITem:625km
8.5 cm : 53.125 km
Actual length of road !
=53.125km Bl
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Map : Actual
1 :450000
1 cm : 450000 cm

‘'Iecm:45km

1 em?: 2025 km?®

Actual : Map
20.25 km?: 1 cm®

1
km?: 'g
1km 3025 cm

= x 6.25
Area= 005

=(.308641
=0.309 cm®

M1

Al

25 9
Accept — cm®
P31

Students should refrain
from giving this answer

23a

27 = 40075
Radius
40075

T 26.142)

= 6377.3074
= 6.38x10’l_(m

M1

Al

23b

Speed
m3x1ﬂ‘m
1s
i 3x10% x107
1

3600
= 1080000000

= 1.08x 10 km/h

Bl

1-

Accept 1080 000 000 km/h

23c

Time taken

1 40075
=2 %60
1.08x10°

=1.11319%x107
= 1.11x107 minutes

| Ml

Al

No marks awarded if speed
is wrong.
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24

radius)

Let the radius of the circle be #

(6+7) = +8.52
36+12r+r* =r?+8.52
12 =3625
r=3.02083

Area of triangle ABC

= 2.5x 7(3.02083"
=71.6802

Let the shortest distance be x

%xxxl7=71.6802

x=84329
x=843cm

ZODA=90° (tangent perpendicular o

M1

M1

Ml

[ Al

Application of pythagoras’
Theorem

Finding radius

Finding area of triangle
Accept 3.020 or 3.021

Finding shortest distance

Gradient
3-0
0-(-2)
3

2
Equation of line QR is y = —;-x +3

§

Sub.y =9 into y=%x+3

3
O==x+3
2

18=3x+6

3x=12

x=4

Coordinates of ship Q is (4, 9).

Al

25b

Distance between ship P and ship S

= Jlo-¢-2F +[o-oF
= J4+81

- V&
=902195
=922 unifs

Do not accept V85
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25¢

tan LPOR = %

. b6

ZPOR =:tan (Z)
=%56.30993

Bearing of R from Q
= 360—-%0-56.30993
= 213.69°
= 213.7°i

1

M1

Al

26ai

S6- 50+ 00
=—-2b+6a
= 6a-2b

Bl

Accept 2(3a—b)

26aii

OR = 00+ OR
|
| 2 s
~ 6a+ 108
tTw.rTgQ
=ﬁa~:1—%{--ﬁa+2£f}
!
=6a"—~4ﬂ+ib
|

| 4
= 2a+—b
bt

Bl

2
2{a+—=b
(a 3)

26bi

OT = 6a+4b
= 3(2&: + %b]

=30R

OT is parallel to OR and
O is a common point.
O, R and T are collinear.

Bl

Students must prove that
the value of k =3 and state
that there is a common
point O to score Bl

26bii

Trapeziunlm

26ci

area of A:PQR
area of AOQOS

Bl
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| 26cil

Ratio of area of APOR
area of quadrilate ral OPRS
=4
S
=4:5

Bl Accept :f-
5
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14
5 elimina m Mathermnatics Paper 2
{ On | Answer On Answer
la | 2x-1 Te (170
x—4 L?Di
at dy—1 Average amoun ] ]
x= = collected per week of each type
X of cooki es.
b [ y=2, x=-05 d |1(1 1y
| eir |36 dii | (746)
1a $11.'E e a=135,56=0.85
m 8ai |210°
b aii 30°
s{lz(lz—'im)», {m _12)7]
n b LBAR =(180° - {50°) = 2=15°
3 5 (base £ of isos. A)
16 , 13.7 (or13=) ZPAR =45°+ 120° + 15°= [80°
7 . By the property Adjacent
e | 3960 angles on a swraight line is
3a | LGTU = 90° (right angle in semicircle) supplementary, PAR is a siraight
. . line
= 90° (radi dicular t
ZGUH = 90° {radius perpendicular to tangent) S ficis ]
= £GTU =GUH =90° i
k 9ai #=0.1,v=0,w=01,x=02
£G is a common angle o
- Toangle GTU and triangle GI/H are similar. i j0.9x0.6~072 )
All3 din es are. e ] - 09%x02x0.1+ 01x1ix02+
(A1l 3 commsponding angles arc equa) 3 151 x0=0.038
b 25.6cm? aiii 1000 — 1000(0.038) = 962
el | 105° Obia | Median time taken = 36 sec
cii | 15° bib | Mean time taken = 53.8 sec
@it | 51.3° bii | Median, as the ektreme value of
= 15 can lower the mean time taken
civ | 102.6°
42 |99 e’ biii | Standard deviation = {1.3
b 10.2cm biv The 2 groups of boys have
3 om comparable lung power since they
3 have almost the same mean, but
Ja . , the second groun of boys are
c | 8.510 (accept 0.4 1o 0.6) more. cansistent in the amount of
d | x=105, 74 (accept 0.05) time they take to hold their breath
- , wnder water (or there is a smaller
el | x=12,3.25 (accept 20.05) variation in the amount of time
Bai | 129 cm they take to held their breath
- : urider water } due to the smaller
sit | 6.8° standard deviatign.
bit | 61.7cm

7 (7 11 9)
12 8 17

b 22 21 21
25 18 31
It represents the

cach fvpe and gach sive sgld in the two weeks.

small, piediuvm =2nd large

Holy Innocents’ High School
Secondary 4 Express 5 Nornal { Academic)

total: sale. or number. of  cookies of

{pumber of granberry and blueberry cookies sold in

2017 Preliminary Examination
* Mathematics Paper 2
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PRELIMINARY EXAM 2017
SECONBARY 4 EXPRESS 5§ NORMAL (ACADEMIC)
Mathematics Paper 2
| On Solution and Answer " Marks allocation
o 20 +7x-4 _ (2x-1)x+4) 2x-1 M1 factorization
x?-16 (x-4)x+4) =x-~4 Al
_2x*+7x-4
xt-16
_2x-1
4 x—4
aii | wp-4y=2x-1 M1
Xy - 2x = 4_}’ - 1
x(y-2)=4y-1
JAy-l At
y-2
2x=l—-y c----- Eqnl
4x+5y =8 ~vece- Eqn2
b Subst. Eqnlinto Egn 2 M1: method of solving
20-y)+5y=8
3y=6
Ly=2,x=-05 Algach
1 2 2x+5y
+ =731
xX+y x-—y X' -y
iy ikl Pl M1: combine LHS as 1
. S 4 x =y fraction
“ =3x+y=2x+Jy
= x=4y
x
. —=4 (shown
(shown) Al
cii M1: using (i)

(&) -4 v

Al
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On Solution and Answer Marks allocation |
% ﬂ B1: must show unit §
n

b $[12(-13§+2)+ (m—-12)7 ]
Z J

Bl:o.e.

]2(E§+2)+(m—12)7-128=20
m

o | 2284244 7m—84-128=20
m

1536 4 7m?* ~208m =0
7m* - 208m+ 1536 = 0 (shown)

M1: form equation

M1: simplification

Al: required equation

Tm* —208m +1536=0

o208 JE 208 - a(7)1536)
T 2(7)

d | 208:+256
14

=16, 13.7 (or13-§~)

M1: method of solving

M1: simplification

Al: both answers

accepied.
Selling price of each bottle for 20% profit

e
= ${l 2(1-2-2)] = §9.60
\ 16

As no. of water bottles must be a whole number, m = 3.7 is not

(students T are
STRONGLY
ENCOURAGED to
explain why one of the
values is not accepted)
Bl

ZGTU = 90° (right angle in semicircle)
LGUH = 90° (zadius perpendicular to tangent)
= LGTU = GUH =90°

£G is a common angle

. Triangle GTU and triangle GUH are similar.
(All 3 corrsponding angles are equal)

3a

Bl: 2 statements of
evidence

B1: concluding
statement

(accept  ‘By AA
similarity’)

From (a), AGTU and AGUH are similar

TU GT
D ==
UH GU
TU UH 5 8 5 4
———— T — —_— —_— = -4
GTr GU 4 GU 4 =0 st gfem

b | - Areaof triangle GUH =—:12-xGUxHU =—;~x6.4x8 = 25.6cm?

Alternative approach

GU

tan38.7° = T = GU = 8tan 38.7° = 6.4092 cm

-. Atea of triangle GUH =%x GUx HU = El-x 6.4062 x 8 = 25.6cm?

M1

M1, Al
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, On 1 Solution and Answer Marks allocation
iy Z8VU =180° IL 75° = 105° (angles in opposite segment) Bl: subtract 1 mark from
C1

whole question if no or
wrong angle properties

cii

LGTU =90° (tight angle in semicircle)

ixwzxr3=36ﬂ:
3

| - ZGTS =90°-75°=15° B1
... | £ZGUH =90° (radius perpendicular to tangent)
M| . LTGU =180° —-90° -38.7° = 51.3° (angle sum in triangle) B1
civ | ZTOU =51.3°x2 = 102.6° (angles at centre is twice angle at circum) | B1
Stant height of cone, / = v24? +97 = 657 cm M1
4a | . Total surface area of contaimer—
= 1 xJ657 x 9+ x9* =979.197... ~979 cm? (3 s.£) Al
b1 2 _ M1
Volume of container = 3 XX 9 x24 = 648n (accept method using
: R | ratio of radius to find
B (Height of sand)” _ 49.5% _ 11 S
{ 24 | ) 648w 144 M1: ratios of similar
l . . : 11 solids
. Height of sa;nd =3{—x24=10.183...~102cm (3 5.f) M1, Al
Volume of thei2 balls =648z ~49.5m=598.5mcm’ M1
Volume of small ball (2)’ 8 ) o
> =z Fi MI1: ratios of similar
Volume of b1’g ball 5 125 solids
| = Volume of $mall ball = ——x 59857 (accept method using
c ! 133 radius as 2 times and 5

times respectively)
M1: volume of small
ball

=r®=27
Sr=3cm Al
S5a | h=6.1 Bl: c.a.0.
See attached graph paper P2: all points plotted
Points ! correctly
b | Smooth curve | [PX: at least 6 points
! - plotted correctly]
. ‘C1: smooth curve
Tangent drawn; at(4,4.0) Bi
¢ | Gradient=0.510 (accept 0.4 {0 0.6) B1
! (Calculated value = 0.5)
d Drawy=6.5 | B1
.o x=1.05,74 B1: + 0.05
Draw the line ly =7-x for 0<x<8 B2: correct line that
span across the
ei required range

[B1. comrect line but
not long enoughl
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| Qn Solution and Answer Marks allocation
| Seii §x=1.2,3.25 o | B1: both, +0.05
8 _ [ Method ‘using
B 7= substitution of x values
from (eti) is not
=it 2x— 9 +§' =0 acceptcd(
x
2x’—9x+8=0 Le=-9 Bl
6l BQ=35cm
2| 40 =357 +120° = 15625 =125cm M1, A1
PO=15cm
15 VM1 so.i, using AQ
fan PAQ =—— e
aii e 125 l from {(ai)
- angle PAQ = tan™ [:5 ) 6.84..~6.8°(1dp.) Al
| BE=+/30" +70° =+/5800 cm MI: find BE, s.oi.
- cos BER'= 2800 +5800— 60* _20 M1: applying Cosine
2(5800) 29 Rule
/BEB'= cos™ @g) =46.3971... ~46.397°(3d.p.) [shown] Al
bi ;
Alternative approach
30 - 30 M1
BC = =—=> /EBC = tan™' 23.1985...°
wnEBC =7, (70]
£B*BE =90° ~23,1985° = 66.8015° ML
-~ ZBER'=180°—66.8015° x 2 = 46.397°(£Lsum in isos. A) Al
Distance moved by B is the length of arc on a circle ceatre £ and
radius BE, over an angle of BEB’.
bii | Distance moved by B
36397 o %5800 =61.671... ~ 61.7cm (35.£)
360 M1, Al
; (7 119 B1
b 12 8 17) |
2 21 Bl
M= 22-21
25 19 31
b | It represents the total sale or number of cookies of each type and | p4
each size sold in the two weeks.
(number of cranberry amd biueberry cookies sold in small,
Mﬂm&mﬂlﬂi in 2 weeks.)
_if22 21 21 [5 5| _1(88+115.5+1365) (170 YMi: using M from
“2l25 19 31) | 2l100+104.5+201.5) (203 (b), product step, 5.0.i
c \6:5 e Al
Average amount of money collected per week of each. type of | B1: interpretation with
i cookies. ‘earnings’ or eamed’
- not accepted.
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Qn | Solution and Answer Marks allocation
7di [T=( 1) Bl
4 | T™MC=(1 1)@32] = (340 + 406) = (746) ;i'p:rm BRI 25 T
representation
e |la=135 56=0.85 Bl: both. o.e
24i Int £ of hexagon =720% = 6 = 120° Mt
Reflex ZBAQ =90° + 120° =210° Al
aii ZBAQ =1360° ~210° = 150° (£ sum at a pt.) M1
; ZAQR = 180° — 150° =30° (int. Ls, AB// OR) Al
ZBAR =(180° — 150°) + 2 = 15° (base £ of isos. A) M1
LPAR=45° + 120° + 15° = 180° Al: showing ZPAR is
.. By the property Adjacent angles on a straight line is 180°, with £ property and ]
b supplementary, PAR is a straight line concluding statement
Alternative approach

ZBAR = (180° — 150°) + 2 = 15° (base £ of isos. A)
ZQAR=150° - 15°=135°

LPAQ+ LOAR=45° +135° =180°

Int. £ of polygon = LBAQ = 150°

=> ext. £ of polygon = 30°

. | =mo. of sides of polygon =360° + 30°= 12 M1
No. of pairs of square and hexagon = 6 ¥M1: using no. of sides
Total no. of squares = 6
.. No. of squares added = 4 : Al
N b o - | B2:all
Qa1 |u —O.l,_v 0,w=0.1,x=02 (BI: 2 comrect]
aila | 0.9x%08=0.72 Bl: o.e.
aiib |0.9x0.2x0.1+0.1x1x0.2+0.1x0=0.038 M1, Al oe
aiii_| 1000 — 1000(0.038) =962 B1
9bia | Median time taken = 56 sec Bl F
| bib | Mean time taken = 53.8 sec _ - Bl
bii Median, as the extreme value of 15 can lower the mean time | B1 =
taken
Standard deviation=11.3 B2
biii {B1: correct value but not 3
- 5.f.]
The 2 groups of boys have comparable lung power since they | Bl: words in bold and
have almost the same mean, but the second group of boys are | underlined must be seen
biv more consistent in the amount of time they take to hold their

breath under water (or there is a smaller variation in the
amount of time they take to hold their breath under water ) due
\ | to the smalfer standard deviation.
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|I on Solution and Answer ~ 1 Marks |
. allocation
Total time needed to assembie a study table-chair set, 1 baby cot and a bunk
10a | bed B1: working
=45+ 12+105=162mins=2hrs 42 mins expected
Total distance from ERGO office to J oyful Pasture
=138 +4.7=18.5km
Total time taken for travelling
= Time duration from 09 15 to 10 30 — Total assemble time at Happy
Valley
=75 — (45 + 6) = 24 mins Mi1: total
. | .. Average speed of delivery van distance + total
bi 24 travellingtime
=185+ ETh 46.25 =~ 46 km/h (nearest whole number) Al
This value may not be a reasonable estimate of the actual travelling speed BL:  comment
of the van, as it could be higher, but due to the road condition and time that actual speed
spent for stopping at wraffic lights, the average speed is lower. could be higher
Accept also: Yes it is a reasonable value as it is within the speed limit by
1TA.
Assumption: Bl: any valid
e Traffic condition is about the same on the roads to the various locations, | assumptions
such that the average speed of the van is 46 kan/h.
s Owners are at home when the delivery men reach each location
| » There is no major traffic delay that day
e Delivery van travels on normal road and not using expressway
Total traveiling time between the various locations from Joyful Pasture to
ERGO Office
| 2
_(61+54+88+19)km o . ) M usin
463%m/h i g
speed in (bi)
Total assemble time at Joyful Pasture to Peace Link
=12x4+105%x2+45x2 =348 mins
Mi*
bii = Total time needed o complete all delivery and return to ERGO office
=29 + 348 + 45 =422 mins = 7 hrs 2 mins M1+
Time to reach ERGO office after all delivery
=1030 + 7 hrs 2 mins
=1732 mi
é;ly'lhe delivery men will be able to leave work punctually at 18 00 that Bl: must be
S supported with
appropriate
calculation

¥ award marks if calculated from the start: ERGO office to all locations and
back to ERGO office again
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Alternative approach:

1

Total time to colmglete all delivery before lunch
= Total travellmg time from 10 30 to next location aﬁer lunch + total
assemble time
_ 61454 (2+124108) 1 3 o,
46 ! a0 4 20

= Lunch time at (10 30 +2 h 24 mins) = 12 54

= Time_reach Bhssﬁgl Ave after lunch = 12 54 + 45 mins
=13 39

i
Time to reach office after last delivery
= 1339 + Total lassemble time after luncgh + Total travelling time after lunch

12x;2+105+45x2+8;8+1.9

60 46
=1339 +3 h 53 mins

=1732 ‘
- The delivery men will be able to leave work punctuaily at 18 00 that
day.

=1339 +

|
|

* award marks ht‘ calculated from the start: ERGO office to all locations and
back to ERGO office again

Accept method using total time to complete delivery and back to office is

B1: valid
assumptions as
above

Mi1*
M1

Ml

|
MiL*
BIl: must be
supported Wwith
appropriate
calculation

shorter than total time available from start of delivery at 09 15 to 18 00.
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JUNYUAN SECONDARY SCHOOL
% PRELIMINARY EXAMINATION 2017
SECONDARY FOUR EXPRESS / FIVE NORMAL (ACADEMIC)

CANDIDATE NAME
CLASS INDEX NUMBER
MATHEMATICS 4048/01

2 hours

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Wirite your name, class and index number on all the work you hand in.
Write in dark blue or biack pen.

You may use an HB pencil for any diagrams or graphs.

Do not use paper clips, highlighters, glue or correction fluid.

Answer all questions, ‘e
ki workmg is needed for any:question it must be shown with the answer

Omission of essential working will result in joss of marks.

The use of an approved scientific calculator is expected, where appropriate.

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

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

At the. end of the examination, fasten all your work securely together.
The number of marks is given in bracketfs [ ] at the end of each question or part question.

The total of the marks for this paper is 80.

For Examiner’s Use

This document consists of 19 printed pages (includi ng the Cover Sheet).
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Mathematical Formulae
Compound interest
R

Total amount = P[i et J
100

Mensuration
Curved surface area of a cone = =/
Surface area of a sphere = 477*
Volume of a cone = éﬂr’h

Volume of a sphere = -}m’

4

Area of triangle 4BC = -;-ab sinC

Arc length =78 where @is in radians

Sector area = %r’ @ where @is in radians

Trigonometry
a b - €
sind sinB sinC

=0+ c*—2bccos 4

Statistics

QA
Mean—%z—

Standard deviation = r%ﬁ;—h[%%J
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|
L Solve 5.5[4 - 3') =]

! X 1 1 -4
2 Write as a single fraction ¢ —d +—+—— .
g ¢ d c+d

3  Brad invested $4 000 into an account which pays 7% per annum interest compounded monthly,
His account tripled in value after 320 months.

Find r.

ANSWEF ¥ = oveecseinvvrivsmrossmnnnsnores 12}

i i N —
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2 An interior angle of a regular polygon is 120° bigger than its exterior angle.

Find the number of sides of the polygon.

ABSWEE oo iertmsiriirramrrns s iessassssann 21

5 The total count of student late coming occurrences in a school is represented by a line graph as
shown.

Drastic decrease in late coming

2500 [T
2200 [

1800 —E-Z
1600

Fiisy

1300 [ R

1200 Kbl ke 1-'.,-:;"';1. ;'hr,;*..ﬁj_b_'-_

1000 13-@3:‘ rk'ﬁ‘ r-"'.'j.':::nfj; ra jqﬂ{i;%‘&ffﬁ;- *_',-I ;

2015 2016 2017
Year

State and explain how the graph can be modified to give a more accurate representation of the
late coming occurrences in the school.

Answer

PRV R DL S P SRR SR SR AL SN QA A U N S S T T TR TS [2]
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6 &= {even integersx : 2 <x <14}

A = {perfect squares}
B = {factors of 12}

(a) Draw a Venn diagram to iilustrate this information.

Answer

(b) List the element(s) contained in the set A B".

5

4csutonusemuanssratentbeny

BP/S4/E MATH/274

7  Singapore’s tourism hit a record high in 2016, where tourism numbers grew by 7.7% and tourism

spending rose by 13.9%.

Some information about the number of tourists and tourism spending are given in the table.

Year 2016 2015
Number of Tourists 1.64x107
Tourism Spending | S$21.4 billion

Estimate, to the nearest dollar, the average tourism spending in 2016.

Answer $.;.,w;....‘..;‘;............,..............“.. [3]

4ESN Math P1 2017 Prelim
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8  Factorise completely

@) (d+e)’ -2(d+e)-8,

(h) 14+x-2a-2ax

Answer ........ e e [2]

2 Two solid metal cones, which are geometrically similar, have surface areas 4, and A, such that
94, =164,.

If the volume of the larger cone is 32 cm’, find the volume of the smaller cone.

ANEWEE ooeoerierrerreessesemassneneres GO [3]
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7
I

10 (a) Express2 {,700 as a product of its prime factors
|

1

(b) Using you“ answer to part (a), explain why 2 7005 is a perfect cube when 5= 10.

L . I ot O D0 ) e B0 Bt 000 B 00D ED 00 600 A0 EEn0 BABUA LG BES 000 630 00800 0000

.}..-..q--'---- e U Y 1] [l]
1

(c) Find the sdnallest value of p so that 2 700 x ./p is divisible by 14,

Answer p= cormescmsnaesiiirias |13

11 The length of a L:ctangls i5 3 metres more than its width.
lts perimeter is éqtml in value to its area.

Find the dimensjons of this rectangle.

l
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ONG. O
0 e ® e

Box A Box B

In Box A, there are 3 black balls and 2 white balls.
In Box B, there are 2 black balls and 1 white ball.

Ravi takes at random a ball from Box A and places it in Box B.
He then takes at random a ball from Box B.

Work out the probability that the ball he takes from Box B will be black.

4ESN Math P1 2017 Prelim
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9

13

Horizontal Ground
N ~

An aeropiane is flying parallel to the ground.

Lights have been fitted at 4 and B as shown,

When the aeroplane is flying at a certain height, the beams from these lights meet exactly on the
ground at C.

The angle of depression of the beam of light from 4 ta C is 50°.
The angle of depression of the beam of light from B to C is 70°.
The distance 4B is 20 metres.

Find the height of the aeroplane from the ground when the lights meet at C.

4ESN Math P1 2017 Prelim- [Turn over
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10
14  The diagram represents an aerial view of a bank. Morh
Mark is at the information counter at M. 1
Scale:1cmto2m
Bank

Inside hank
Outside bank

(a) Mark tethered his dog to a lamp post outside the bank, by means of a leash, at a bearing
0£220° and 15 m from M.

On the diagram, mark out the location outside the bank where the dog is tethered to and
label this point X.
{1]
(b) Jasmine is keeping a lookout for the dog inside the bank.

She is standing at a point that is equidistant from points M and X

By showing your working clearly, work out one possible: position Jasmine is standing at

and label this point J. [1]
(c) The dog is unable to enter the bank.

The leash is 2 m long.

Draw the boundary of the region in which the dog can roam. m

4ESN Math P} 2017 Prelim’
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13 (a) (-3, 2) islthe maximum point of a quadratic curve.

Write th=¥ uation of the graph in the form y = p - (x +g)*.

Answer ....ueoorineres seirversiesiemsaininens 1)
b A straight‘line on the xy—axes passes thrbugh (-5, 2) and cuts the x-axis at x =1

Find the ejuation of the straight line.

Answer ......... eepesnemneiteimieysasrinessessenen 2]

: Ciﬁ Ron exchangci'i} 000 Singapore Dollars (SGD) for US Dollars (USD) in New York.
The exchange rate was x USD to 1 SGD.

Afier his trip, hd had 8% of his total USD lefi.

He exchanged (he remaining USD for SGD at the rate of 1 USD = 1.46 SGD and received
170 SGD.

Find x.

4ESN Math P1 2017 Prelim
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17 (a) Write down all the integers satisfying the inequalities —1}<1-3x<2.

Answer N R [3]

(b) Given —6<a<-1 and 2< b <6, find the range of possible values of -l-,-
a

T OO UL | § |
1 &
18 (a) Simplify x| 2x *J A
Answer .....cne.. = e [2]
ne2
b} Evaluate ————.
( ) 5(3)1-1)
ARSWEP i imigsiiviaanvisenis 18]
AESN Math P1 2017 Prelim
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W7 is the diameter of a semi-circle with centre X and radius a cm.

Zis on the circumference and angle ZXY is a right angle.
A smaller semi-circle, centred at O, is drawn with Z¥ as diameter.

19

Find the area of the shaded region, in terms of g, in its simplest form.

W X
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20  The area 4 of a television screen varies proportionally to the square of its diagonal 4. -
A television set with a diagonal of 30 cm has an area of 440 cm’.

(a) Find the area of a television screen with 2 diagonal of 75 cm.

(b) State the percentage change in 4 when d is decreased by 15%.

ANSWEP  iviiicssilisss o s v S S i KA a VR S as s A ek s aessiesepames mngiesste [ 1]
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21  The diagram be?ow, not drawn to scale, shows triangle LAMN.

yTL
|

v

s ° o~

."’r’f 1 N

The equations of the lmes LA/ and LN are 2y =3x + 5 and x+ 4y = 24 respectively.

{a) Fmndthe lorch’natcs of L.

Answer (.......... oS, PN

(b) The mcrd:tatns of M are (=3, —2) and MN is parallel to the x-axis.

Write the tquation of line MN,
_i

BP/S4/E MATH/284

.......... ) B
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22  Justin is locked out of his house.
He intends to borrow a ladder.

The only open window is on the second floor, 8 m above the ground.
There is a bush along the edge of the house, 1 m away from the house and 2 m in height.

The bush is too thick for Justin to pass through on foot or climb through along the ladder.

What is the minimum length of the ladder Justin needs in order for him to reach the window?

AMSWEr  oivivsicinssosssrsnsasisisarminissi B (4]
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23 The diagram shows a circle which represents a ferris wheel with centre O.
The diameter is 30 m.

NOT TO SCALE

B

(a) A seatstarts at B and travels one-third of the circumference to A.
. . 27 ..
Explain why angle 4OB is equal to Tradran.

Answer s R e S SRR D s veasrs wsasawe [ 1]

{b) Find the exact value, in radian, of angle ABO.

ARSWeEr oecevvieeeeeiiineeeeecen e radian [2]
(c) It takes 2.5 minutes for a seat to travel from position B to 4.

Find the average speed, in metres per second, of the wheel.

4ES5N Math P1 2017 Prelim [Tarn over
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24 NOT TO SCALE

The diagram shows a pyramid on a horizontal rectangular base PORS.
The diagonals of PORS meet at 7.

U is vertically above T.

PO=8cm, QR=6 cmand UR= 13 cm.

(a) Calculate angle URP.

(b) Find the volume of the pyramid.

4E5N Math P12017 Peelim
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19

{c) Show thﬂ:tl triangle PTQ is congruent to wriangle RTS.

= -

End of Paper

4ESN Math Pt 2017 Prélim
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JYSS 4E5 relim 2617 Paper 1

No. | Answer 1' Workings Marks *Remarks j
1 = 6 = . :
1 _] x 0.5(4— x §oui Alteinanve
3 4- N -
x
d~==] M1
6 * X,
o 3
6 [ x=6
x=6 Al
2 c+d 1 1  ¢t-g? . M1 - For any
ed ""d"';*;— c1d correct method
_ 1 1 (c+d)c—d) that ehmuiates
=c—dt—f——— L J.€=4 100.
c d c+d | T
1,1 Y
c d !
_c+d i.
cd LAl
3 r=4.13 ~ 71120
12000 = 4000(1 + N0l ) M1 | Award M1 for
r cofrect
3=(4——)" . | substitution of
1200 3
r=4.1268 Al e
. =413
4 12 Let x be the size of an exterior |
angle. Mi
2x +120° =180° -
x=30°
o Al
ﬁ“"i6—9—t‘ =12
30°
5 The title is biased a s not allow to make B1 - State the
their own judgement, It should only state “Late coming B2 | modification
occurrences in the past 4 years™. I
1 B1~ Explain how
or the modification
The vertical axis hes to start from zerp so that it does not wiil make the
exaggerate the differences between the number of counts graph a better
of late-coming. representation.
or
| The scale of the vertical axis have 1o be consistent and
the intervals between the values on the vertical axis have
to be equal. This prevents distortion of the graph.

99Tutors.SG | Page 288



BP/S4/E MATH/290
Free Tuition Listing @ 99Tutors.SG

99Tutors.SG | Page 289



Free Tuition Listing @ 99Tutors.SG

BP/S4/E MATH/291

@) | £=14,6,8, 10,12, 14}
A={4}
B={4,6,12}
g
A B
6
B2 | Deduct Im for
12 each mistake
=| 8 10 14
M |{}or ¢ Bi
7 $1486 Tourism spending in 2016 No mark is
_ 139 9 awarded to
= Tog <2L4x10 Ml | finding number of
e S$ 2.43746 % 10}0 visitors in 20135 as
’ ' this informaiion is
Average visitor spending not needed.
16
_ 2.43746x10 MI
1.64 x107
= §$1486.256
= $1486 (nearest dollar) Al
@) | [d+e+2)d+e-4) | (d+e)® -2d+e)-8
=(d +e+2)(d +e~4) -
) Q-2a)(1+x) 1+ x—2a—2ax
=l+x-2a(l+x) Mi
= (1-2a)(1+x) o
9 13.5cm’ A 16
A, 9
L _ [6_4
L V9 3 M1
¥, L i
Using —t-=(-1)’, |
%L
3 _ 4
2 ¥ =13.5 cm® (3 s.f) Al
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[ __No. Anﬁl_wer | WOrkings Marks *Remarks
10 | (a) | 2700 =22!><33x52 Bl
(b) | When 5=]10, Accept any
2700x10 %22 x3° x5 x(2x35) = 2° x3* x5’ correct
explanation that
Since all the powers of 2700x10 are muitiples of 3 2’ ;‘32 x 5;;5 2
: - exrfect cube.
Y2700%10 = ¥2° x 3 x5° = 2x3x5, it is a perfect B1 T
cube, |
© P49 2700 /7
‘ 14
2 %3 x5 x .J; |
2x7
% =3 B1
I @ p=49
11 3mby6ém Let width=xm
length= (x+3)m
Perimeter = Area ,
2(x+x+3)=x(x+3) M1 | Correct expression
4x+6=x%+3x for both area and
X —x—6=0 perimeter
(x+2)x-3)=0 MI | Comect
x=3 or x =-2(rej) factorization
Width =_3 m Al Correct values for
Length=6m both width and
= s length
12 Black from Box A then black
from Bex B:
3,3.9 |
i 54 20 M1
White from Box A then black
from Box B:
2,21
:, 545 o
Total probability
=9.,1
205 !
= :l; Al Accept 0.65
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No. |  Answer Workings Marks |  *Remarks |
13 16.6m ZACB = 60° '
By Sine Rule, ,
20  BC ]
sin60°  sin50° M1
BC=17.6910m
- h
sin 70 17,6910 M1
h=16.6m Al ]
Accept position of
J anywhere along
the correct
perpendicular
bisector drawn
and inside the |
bank. |
Accept boundary
as the arc of
1 cm outside the
bank.

No mark given if
arc extends inside |

the bank.
@ | y=2-(x+5) Bl
(b) 1 1 Gradient of line passing through
Y=3*"3 (~5,2) and (1, 0)
=2-0 __ 1
| -5-1 3 M1
———lx-l-c
| 7773
| 1
' O=~=MD+
| 3B +e
1 |
C'—-’:
3
| > we 1 .1
y=——x+= :
33 AL | Acoept -13-=0.333
1
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No. | Answer Workings | Marks |  *Remarks
16 | x=0.73 SGD 1.46 =1 USD |
sGD 170= 172 = 116438 USD
1.46 M1
|
Total amount of USD }
a 116;?38_)(100 :
[}
= 1455.475 USD | M1
2000 SGD = 1455.475 USD
1 SGD=0.7277 USD
x=0.73(2dp.) Al
17 | (@) x=0,1,2,3 -1l<]1-3x<2 Award M2 for any
~1=3x<12 M1 | correct method to
—-§5x<4 Ml get —~§-Sx<4.
! Lo x=0,1,2,3 ol
(b) &_ 1 Bl 1
Y i 2 _
= = 3 Accept 3 =0.333
18 | (a) 16 N '
x(2x +)*
= x(16x7") MI
=16 Al
{b) 54 3nsd ! Also accept final
5 =} } answer as
tiluiznpl _2__?_ or S‘Zﬁ.
5
JJ
s
[l Al B
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No. " Answer Workings Marks *Remarks |
22 é—az Area of quadrant = i—m’
Area of triangle ZXY = é-az
Area of segment ZY
i
=2, 2_ 1 2
2 s 5 a M1
Diameter ZY = Va* +a*
- Ba Mi
Area of semi-circle
_1 E«/Ea; )
2 2 M1
g :11_ -
Area of shaded region
-— l 2 1 2 l 2
7 Gy
_ 1
= Al | Accept 0.54°
20 | (a) 2750 o’ A= td?
440 = k(30)°
| 22
=— Ml
45
22 ey Mi
A T (75)
= 2750 coi” Al
| (b) | When d decreases by 15%, May use
A becomes(0.85)° = 0.7225. calculator to
| A decreases by 27.75%. \ Bl verify
21 | (a) 2, 5.5) 2y=3x+5 ---(1) im for correct
x+4y=24 —(2) substitution or
x=24-4y —(3 elimization
Sub (3) et . e " mmfﬂﬁ‘;d
2y =3(24~4p) +5 iy COTRAx
14y : 77 - { 1m for correct
y=55 M1 | coordinates
x=2 T
A1 | (accept Saqr-z— )
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M | y==2 | Bl
o222 g.1llm Let x be the distance from the
| bush to the ladder.
Using similar trangles,
2__8
x x+] Ml
61 =2 'H'
1
x= 2 M1
3
x 1
Length of ladder
= J(} l}* +8? M1
3
e =2 11m Al
3@ -2:—;5» radianiis one third of one revolution (2xz). B1
®) z di angle ABO Accept radian
6 17| 180° —120° method
- 5 = M1 25
n‘ - S—
=30° 3 ._x
_ 7 2 6
6 Al
© 0.209 m/s Total time = 2.5x60 =150 s
Total distance
=r@
2
=235
3 {1s)
=10z Ml
Average speed
150
| iOI.209 m/s Al
24 (a) 5 L.q-d TR='J-2 +42 =5 Ml
I
5 1
cosURT = — M1
i3
Angle URT = 674° Al
(b) 192fcm” Ur=13 -5 =12
: Volume Ml
| — E . = &Y Fal L.
|
= | Al i
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(e) | SR = PQ (sides of rectangle) Accept correct |
ST =TQ (T is the midpoint of diagonal) M1 | SAS and ASA |'
TR = TP (T is the midpoint of diagonal) tests 100,
By SSS Test,
triangle PTQ is congruent to triangle R7S, Al )
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S(e-y)” (=)
(x+pf 6x+6y

1 '(a) Simplify

5 2
' (b) Express ————
x-1 x-

2 2

——y )
¥

(¢) Itisgiventhat z= z

() Make x the subject of the formula.
(1) Ifx=2 andz=3, find the value(s) of .

x+3y 2

(d) Giventhat ==, find theratiox : y.
5x-4y 3

as a single fraction in its simplest form.

BP/S4/E MATH/298

(2]

[2]

2]
(31

(3]

2 (a) The diagram below shows aregular pentagon ABCDE.

AC and BD intersect at F.
A
B E
C D

(i) Find the value of angle CDF,

(ii) Explain why angle DF4 = 108°.

(2]
2]

4E5N Math P2 2017 Prelith .oen..

99Tutors.SG | Page 297

[Turn Over



BP/S4/E MATH/299

Free Tuition Listing @ 99Tutors.SG

4

(b) In the triangle O4B, M is the midpoint of OA.
Nisapointon OB suchthat ON: NB=2: 1.
MN 1s produced to P so that MN : NP=1:2.

P,
B
N
A M O
It is given that O4 =a and OB =b.
(i) Express, in terms of a and/or b,
(@) NB, (1
(b MN, 1
(© NP. (1]
(i) Express AR and BP in terms of a and b. [2]
(iii) Write down two facts about points 4, B and P. [2]
., areaof triangle PAMB
i d — :
Gv) Find o of Wiangle P24 0

4ESN Math P2 2017 Prelim Exam
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3 (a) Then” ferm of a sequence s givenby T, = Eiﬂi

(i) W:hich teym of the sequence has value 2757 [2]
i
(ii) Explain why each term of the sequence 1s 2 whole number. 1

(b) The diagram shows a sequence of shapes T, 75, T, ...
Each shhpe consists of a number of shaded and unshaded triangles.
AVAVA

Ty T3 T3 T

. Al W

[T

The lettér r represents the number of rows of triangles in each shape

The letters S, U and N represent the number of shaded triangles, unshaded triangles
and totar number of triangles respectively.

The datl is recorded in the table below.

Shape T] Tz T; T4 Ts
Number of rows r 1 2 3 4 5
Numbes of shaded ]

triangles$ S 0 ! 3 6 ¢
Numbexiof unshaded

triangle U 1 3 6 _ 10 b

Total mj‘mber of triangles N 1 4 9 16 c

0] V\jrite down the value of g, of b and of c. 3]
(i) tite a formula for the total number of triangles in the 7 shape, N, [11

(fii) ':ritc a formula for the number of unshaded triangles in the »* shape, U..  [1]

|
(iv) Fiod the number of shaded triangles in shape Tsq. 2}

4E5N Math P2 2017 (}Prexim Exam [Furn Over
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6

4 In the diagram, which is not drawn to scale, O is the centre of the circle.
Points 4, 8, C, D and E lie on the circumference,

BD is a diameter.

The tangent at £ meets BD produced at F.
EC meets BD at H,

BC=CD and angle E4R =130,

(a) Stating your reasons clearly, find

G) reflex angle EOB, (1]
(i) angle ECB, (1
@iil) angleCBD, [
(iv) angle DOE, [}
(v) angle OFE. (1]

(b) Is the line £D paraliel to line BC?
Justify your answer with clear working. [2]

4ESN Math P2 2017 Prelim Exam
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5  The distance between Town P and Town Q is 150 km..
An express bus travels from Town P to Town Q at the average speed ot’ x km/h
If the average speed of the bus is increased by 15 km/h, the time taken would be
21 minutes less.

(a) Express, in terms of x,
(i) the time taken by the bus at its original speed, {1]
(ii) the time taken by the bus when the speed is increased by 15 km/h. {1}
(b) Form an equation in x and show that it can be reduced to 7x* +105x — 45 000 =0. [3]

(©) Solve the equation in part (b) and hence find the original time taken in hours and
minutes, correct to the nearest minute, 4}

6 At the end of a semester, the final grade of the students is recorded based on their marks
ohtained from tests, projects, homework and quizzes.
The marks obtained by three students, Aaron, Beatrice and Carly, are given in the
following table.

L= Tests Projects Homework Quizzes |
Aaron 82 95 89 60
Beatrice 72 85 65 57 |
Carly 88 91 70 64 :
(a) (i) Write down a 3x4 matrix M that represents the information in the table.  [1]
(ii) The weightage for each component are as follows:
Testy | 50%
Projects 20%
Homewark | 10%
Quizzes 20% |
Represent the weightage as a decimal number in a 4x1 matrix X. (1]
(iii) Evaluate the matric F = MX. [2]
(iv) State what the elements of F represent. {1
(b) Overall, the cohort did better in projects than in quizzes.
Suggest how the weightage for each component could change so as to improve the
final grade of the students. n
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7  The diagram, not drawn to scale, shows an open container which is made up of a cylinder
and a frustum.
A frustum is a cane with part of its top removed.
The cylinder has height 18 cm and diameter of 15 cm.
The conical section has base diameter 15 cm, top diameter 6 cm acd height 5.4 cm.

i8
Pt T
(a) Show that the height of the cone before its top was removed is 9 cm. 2]
(b) The container is filled to its brim with water,
Calculate
() the volume of the water in the container, 2]
(it}  the total surface area of the container in contact with water, [3)

© Allvthezwater in the container is poured into a rectangular tank with a base area of
120 cm”.

Find the minimum height of the tank so that the water does not overflow.
Give your answer as a whole number. 2
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8 The variables|x and y are connected by the eguation y=2x+-5-9—-—30,whcre x#0.
X

Some comesponding values of x and y are given in the following table, corrected to 2

decima) places.

2| 1 [hs] s 5 7 9 m | 13|15 16 |

y |2200] |p | -733|-1000]|-886| -644| g |-015[333[513]

{a) Find thfl,\ value of p and of 9. 2]

(b) Using a’] scale of 1 cm to 1 unit on the horizontal x-axis and 2 cm to 5 units on the
vertical 'a,dmwﬂre:graphofy=2x+ﬂ)»-30 for 1<x<16. [31

X
(¢) By drawing a tangent, find the gradient of the curve at the point x = 10. 2]
(d) (i) Onthe same axes, draw theline y=3-2x. 1]

(iiy F the graph, state the x-coordinate of the points where this line intersects
curve. [21

(iii) These values of x are the solutions of the equation Ax* —33x+B=0.

Find the value of 4 and of B. 21
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9 (a) A group of 600 young children was tested to find the distance that each of them was
able to swim in an indoor swimming poo}.
The results of the test are shown on the cumulative frequency curve below.

Cumnlative Frequency
TR A e b mn A A R
3 T = " 0 B o T T T = LE
600 F IR s R e P
HEH ll..'.]".."".".".'::" L J_T LT :_ u B B YhE _H':
o - - _;_, = ) |',.d_-\'_':_" 2 it o
{5t e R R e e R
Sﬁﬂ.a.._ = x| NN F 1} ¥ IR eI 5 EE
FREY N e e 8 t RABURASaNRRNEr AR EAnTURE CHE
2 R o {=ttpi 1{'1 e e L £k
100
=}
10 20 30 40 50 60 Distance (m)

(i) Using the given curve, find for this distribution,
(@) the median, [1]
(b) the interquartile range. . 2]
(i) The distance to pass the test was 35 metres.
Estimate the percentage of children who passed the test. 2]

(iif) The same group of children was tested to swim in the outdoor swimming pool.
The box-and-whisker plot shows the distribution of the test.

B B s e e e e e s
HE i -__.:” F!-'T"‘r'ﬁ r-%} res—ck LI__;I.;F-:";'T‘-]{

20 30 40 50
Distance (m}

Make twn comnaricons hetween the performances of the children in the two
tests. (2]
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(b) A room consists of 30 students,
The students are selected from three different levels.

There are 11 students from Sec One, 9 students from Sec Two and 10 students from
Sec Three.

Two students are selected from the room to compete with other students from
another room.
The tree diagram below shows the possible outcomes and some of their probabilities.

1 student 2™ student
- Sec One
Sec Cne 5 Sec Two
y Sec Three

Sec One
Sec Two Sec Two
Sec Three
= Sec One
Sec Three Sec Two:
& Sec Three
(i) Calculate the value of x, of y and of z as shown on the tree diagram. 31
(ii) Expressing your answers in fractions in its lowest term, calculate the
probability that
(a) both students are from the same level, [1}
(b) both students are of different levels, [1]
(c) onestudent will be from Sec One and the other from Sec Three. (13
4E5N Math P2 2017 Prelim _. .. {Turn Over
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Sarah wants to sell chocolate cupcakes at the next neighbourhood Food Fair.

12

She intends to bake 180 to 200 cupcakes.
She bakes in batches of 16 cupcakes.
Information that Sarah needs is provided below.

BP/S4/E MATH/307

(2) How many times must she bake in order to have a total of 180 to 200 cupcakes? [2]

Sarah needs to decide how much to charge customers for a box of 6 chocolate cupcakes.

She must make sure that she charges enough money to cover all of her coss.

(b) Using your answer from (a), find the number of boxes she will need for the

packaging.

(c) Suggest a sensible amount for her to charge for a box of 6 cupcakes.
Justify the decision you make and show your calculations clearty.

Ingredients
Recipe makes 16 cupcakes
114 g butter Bl
2 eggs
160 g . caster sugar
100 g plain flour
60 g cocoa powder
125 ml evaporated milk
Chocolate cream frosting
Baking supplies )
Items Description Unit cost
Butter Pack of S00 g $4.95
Eggs Pack of 30 eggs $3.85
Caster sugar Pack of 800 g $2.65
Plain flour Pack of 1 kg $1.70
Coooa powder Pack of 250 g $4.10
Evaporated Milk Can of 350 ml $1.60
Chocolate Cream Frostin
fér 50 cupcakes ¢ 1mb $13
| Cupcake liners Pack of 100 pieces $4.00
! Cupcake boxes Packof5boxes | $3.00

Booth Rental Fee: $100 |

END OF PAPER

1

(71
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13
4ESN Prelim 2017;] Paper 2
Answer Key
la 300x—y) ' 5¢ 2 hours 3 mins
x+y | | 6a(i) 82 95 8 &0
1b Sx+3] M=|72 85 65 57
(x=D)(x+41) 88 01 70 64
1c@) | o=t 3Pl e 6a(il) | (0.5 )
or X 0.2
xs.—.i,,fy{}v-u] 0.1
Ic(ii) | »=—4 of y= 0.2
1d 17:7 i Ga(iii) £0.9
2a()) |36° | -
26(i) L. ] 0.9
(@) Eb | 22
T | 7b(i) | 3 680 cm® (3 sf)
(®) Fb-pa "Ib(ii) | 1260 cm® (3 s
4. | 7¢c_ |3lcm
(c) Eh—T | 8a p=633
2bG) | B =b-h | g=-3.45
8¢ 1.5 (xD)
BP=b— 84(i)) | x=2.2(+0.2)
2b(v) | 1 x =6.25(10.2)
2 Bd(iii) | 4=4
3a(iy | 22" termV T B=50 |
3b(i) | a=10 9a(i) |(a)23m
b=15 (b) 14m
Qalii) | 14.2%
e=25 =
3bG) | N = | U o R0 YR
36GH) |, rr4 D) 20 2 22
AP s 9b(ii) 136
. 2 (2) e
o) | 1225 790
| 4a(t) | 2607 () —
- z 435
4a(nn) | 50 2
Aa(iif) 45_‘ B ©) T
4‘&(?:' 10 10a__ | 12 times
4a(iv) | 80 10b | 32 boxes
4b Mot parallel -110c | minimum $7.90 per box so as
5a(i) 15*3] | to cover cost.
X |
.o 1:| =
Sa(ii) | 150 |
X+ 15 i
2BSN Math P2 2017 Prelim Exam [Turn Over
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Marking Scheme
4ESN Prelim 2017 Paper 2
'_Qn Answer Key | .
= == 7 Marks
e 0G0 | sx—y) | [x-pF
x+y (x+»)f 6x+6y
_S=y) 6 +y)
(et 3P " (x-») M1
x+y
ib 5x+3 5 2 o
(x-D(x+1) x-1 x*-1
__ =+ 2
(r-Dx+1) (x-Dx+0) Ml
—3xt5=21
(x-D(x+1)
- 5x+3
(x-Dix+1) Al
or ¥
2=t fiGeD) | == i
D
i iJ.F" +y2 Al
1 ii =4 =) a
o) | y=-4or y=1 32—y n
y
3y=4-y?
Y +3y—-4=0
(y+4(y-1)=0 Jactorisation | Ml
y=—4 or y=1 Al
1d 17:7 | x43y 2 ) ==
5x~4y 3
3(x+3y) = 2(5x—4y) M1
3x+9y=10x-8y
17y="7x Ml
= 17 -
y 7 -
| x:y=17:7 JAI oy
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2a(1) 3 ZBCD = Each interior angle = {-5-‘—2351'3_9 =108° "
LCDF
_18(P-108°
2
=36°(base £ of isos.A) Al
2a(ii) ZACB = 36° (symmetry / congruent triangles) Bl
ZBFC =180°-36°—36° =108° (is0s.A) B
£ DFA4=108° (vert.opp £s)
ol e El
—b NB=-0OB=-b
(83 (@ 3 3
) 2y (b) MN =ON -OM
c G 2, 1
4 =Zb-=a (preferred answer)
(e) Eb —a ? 2 Bl
==(4b-3
5 ( a)
(c) NP =2MN
= ib —a (preferred answer)
3
Bl
=5 (4b-3a)
2b(ii) AB=b-a AB=0OB-OA=b-a Bl
BP=b-a BP=NP-NB
4 1
=—b-a--b
3 a 3 El
=bh-a
2b(iii) 1. Bisthe midpoint of line ABP. B2
o 2. A B and P are collinear/4BP lies on a straight line
2b(iv) 1 area of triangle PMB
2 area of triangle PAA Alterpative Mid
— +(PM)(PB)sinP _ PB 1 Use common height B1
| LPMYPA)sinP PA 2
= ¥ ng _"'_j"_"_ p——
3a(1) | 22" term/ T2 n(n 2-;- 3 275
2 _ — Alternative Mid
G- ol Quadratic Formula
(n—-22)(n+25)=0 M1
n=22 or n=-25(reject  n>0) Al
3afi1) For any integer value of r, either nis even ot (z+ 3} is Bl
even. Hence, n(n+ 3) is always divisible by 2. :;3 =
- reasoping |
AES5N Math P2 2017 Prelim Exam [Turn Over
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3b(i) a=10 [BI
b=15 'gi
c=125
3b(iD) N, =r [B1
3b(iii) rir+l) | Bl
U= >
3b(iv) 1225 Ny =50 = 2500 wiangles in total
Uy = 5—0-(570*—1)- =1275 triangles unshaded Mi
Number of shaded wiangles = 2500 — 1275 = 1225 Al
4a(i) 260° reflex Z/EQB
=130"x2 (£ at centre = 2 £ at circumference)
= 260" Bl
4a(ii) 50° ZECB =180 -130" (angles in opposite segment)
= 500 . Bl
4a(iii) 45° ZCBD = (180" —907) + 2 (isosceles triangle, BC = CD)
4a(iv) 80" £DOE =260"—180° | B
- aﬂ'
4a(v) 10° ZOFE =180" —90" ~ 80 (tangent L radius ) B1vY
=10
4b Not parallel ZBDE = 50" (angles in same segment) M1
ZCBD =45’ (from aiii)
ZCBD# £BDE
.. Line £D is not parallel to line BC Al
[accept anv othernathematically logical method]
5a(i) 150 Bl
e i
5a(ii) 150 :{I B1
x+15 I
5b 150 150 21 M1
x x+15 60 ‘
| 150(x+15)—150x _ 7 l
x(x+15) 20 !
250 7 ‘Ml
x(x+15) 20 I
45000 = 7x(x+15)
7x* +105x - 45000 =0 Al
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Se 2hours3mins | 7x? +105x—45000=0
_ —105:+ 105 ~ 4(7)(~45000) N
2A7
x=73.028 or x=-88.028 Al
‘ . o . 150 !
Original time taken = =2.054 hours | M1
'. 73.028 i
= 2 hours 3 minutes
6a(i) g1 95 8 60 Bl
M=|72| 8 65 57
B8 91 70 64
6a(i1) | 5 Bl
¥ = 2
e
02
6a(iii) go,‘? F=MX B2
4 ns Afl corect
70.9 g2 95 89 60
82 ={72 85 65 57 Bl
* 0.1 1 mistake
g8 91 70 &4
ﬂ-z O
80.9 Mooe than
=709
82
6a(iv) The elements in F represent the respective final B1
combined score/grade of Aaron, Beatrice and Carly at
| - the end of the semester.
6b The teacher could increase the weightage of projects and | B1
decrease the weightage of quizzes. i
s (Any other suitable suggestions) L
7a Let the height of the original cone be x cm. |
Using similarity, |
x-54 6 M1
X 15 '
15x-81=6x e
| x =9 (shown)
[ 7b() 3680 cmi" (3 sf) | Height of cone that has been removed X
! 9~54=3.6cm
Volume of water in cylinder
= 2(7.5)'(18) 3181 e’ Ml
| |=l10125mem’ for
4ESN Math P2 2017('{-1’reﬁm Exam [Turn Over
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BP/S4/E MATH/313

| either
Volume in cone (with top removed) of the -
1 2.y 1 2 two
= ~7(7. —_— .6
37{(7 5)°(9) 371(3) (3.6) 496.2 cm®
= 157.95z cm’®
Volume of water in container
= 101257+ 157.957
=3677.1
=3 680 cm®
e | Al
. 2 —_— |
7b(i) | 1260em" 3D | gyt peight, L= V9? +7.5" =11.720m (4 sf) M
Stant height 7=+/3.6? +3 = 4.686 cm (4 sf)
Surface area of cylinder in contact with water |
= 22(7.5)(18) + 7(7.5)* - g— :‘ ?:,1
e 2 cm
326.257 cm either
Surface area of cone in contact with water gﬁ;h ©
= 2(7.5)(11.72) ~ 7(3)(4.686)
=231.98 cm®
Required surface area = 326.25z + 231.98
=1256.92 Al
= 1260 cm?
7e 31 em Height = 28772 _30 64.cm M1
120
Minimum beight = 31 cm (whole number) Al
8a p=633 Bl
- g=-3.45 Bl
8b See attached: S1
Correct Scale P1
Plotted points Ci
[ Smooth Curve
8c 1.5 (1) Draw a tangenat at x = 10. 1
s Gradient= 1.5 (£0.1): i1
8d() Draw the line y =3 —2x. 1
8d(ii) x=22(102) Bi
\ x=625(02) | Bl
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8d(iii) A=4 2x’+39—30 3 2x
B=30 x i |
l 227 450~ 30x =3z = 25 '
4x* -33x+50=0
*A=4 and B=50 . Al
93y (@23 m Median =23 m Bl
® 14m Interquartile Range = Q3 — Q)
| =30-16 M1
{ . =14m Al
| 9a(ii) 142 % Number of students who passed the test Mi
=600 - 515% g;‘f:"g;)
=85 \
Percentage of students | *Possiblc
85 answers:
= —x100% 133%
600 or 15%
=142 % (3s.f) Al
9a(1ii) Children on average swam further at the outdoor B2
swimming pool as can be seen from the bigger median | Anytwo
of 32 m.
The maximum distance that was covered in the outdoor
| swimming pool is 50 m, which is lower than the
maximum distance covered in the indoor swimming pool
which is 60 m.
The interquartile range for the test in the outdoor
swimming pool is 22 m, which is more than the test in
the indoor swimming pool, 14 m indicating that the
distance covered at the indoor swimming pool is more
- consistent.
30 BET 29 > 7 29 t Bl
. : Bl
(i 136 10) (3Y8).(! Bl
() | gy 126 (>( )+(_ 5 +(_ EANE
435 29 10029) \3A258/) 435
299
®) s 136 299
) = Bl
(©) 22 435 435
B7
i0 1Yyi1l) 22 Bl
— I — |+
k¢ }[ ] [3129} 87 i
[ 10a | 12 times Number of batches Mi
- Al
| = el 12512
' 16 Equvales
I werking
i sreeptutis
I | If she bakes 12 times, she will get 12 x16=192 cupcakes
4E5N Math P2 2017 Prelim Exam [Turn Over
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106 | 32 boxes ['With 192 cupcakes, she needs Bl
192 ;
»—é-w= 32 boxes
10e How much of each ingredient is needed: |7
B2 : ; For 12 D
o Bl uantity of ingredierss |'Item 1 batch batches Seld. as: S
through 192 cupcakes Butter 114 ¢ 1368 500 g Hr_a'_;‘ it
from thelr | | (chaded box) Egsis 2 24 30 [
@answer ||y mistake (-1m) Caster sugar 160g | 1920g 800 g - |HERHH:
o > 1 mistake (—2m) Plain flour 100 g 1200 g T
Cocoa powder 60 g 720 g i
o e 25ml | 1500 ml
Cost of ingredients for Chocolate ks = :
192 cupcakes Cream Frosti . "
(expenses) rosting cm}:: €S cupcakes
o 1 mistzke (~1m) Cupcake liners " 192 liners
o > 1 mistake (—2m) cupcakes 2
Cupcake boxes | 32 boxes
Bi
Add Booth Rental Fee | Cost breakdown Ty
[ Ttem Unit Price EitQtVi] Expenses
B1Y Butter $4.95 $14.85
Find cost price of 6  Eggs $3.85 $3.85
cupcakes ($7.85) Caster supar $2.65 RS $7.95
Plain flour s1.70 I 5340
B1 Cocoa powder $4.10 Gl $12.30
Sengible amount with Evaporated Milk $1.60 Hi] $8.00
justification. Profit, Clloc?late Cream $18.00 & $72.00
transport costs etc are Frosting
additional Cupcake finers $4.00 75 SB.OO |
consideration. Cupcake boxes $3.00 PAETIE $21.00
$151.35
So long as it makes s100.908 |
sense and covers the == =
basic cost price. The -
minGimas smonot Total expenses = $250. 625135 |r
:“o';‘l"d be 57.90 per Cost price for 6 cupcakes = -—-——-—92 x6= $7.85

Consider:

e transport costs,
s clectricity costs,
« profit to be made
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Question Jg
‘L ] 1 1 1
S T ;
T et e AL O
I I' :-..: - - -h___ur." '_”I
H S
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Name Register Number _Class _Calculator Model

MANJUSRI SECONDARY SCHOOL
i, —
X B F £
PRELIMINARY EXAMINATION 2017 _

Subject: Mathematics
Paper: 4048/01

TiITAME

Level: Secondary 4 Express / 5§ Normal (Academic)
Date; 7 August 2017

Duration: 2 hours

Setter: Mr Lee Beng Huat

Candidates answer on the Question Paper
Additional materials: Geometrical Instruments

READ THESE INSTRUCTIONS FIRST

Write your Name, Register Number and Class on all the work you hand in.

Wiite in dark blue or black pen in the spaces provided on the Question Paper.
. You may use a pencil for any diagrams or graphs. - -

Do not use staples, paper clips, highlighters, glue or correction 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 foss of marks.

Calculators shouid be used 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.

For =, use either your calculator value or 3.142, unless the question requires the answer in

tenns of x.

At the end of the examination, fasten ail your work securely together.
The number of marks is given in brackets [ } atthe end of each question or part question.
The total number of marks for this paperis 80.

Marks Obtained

80

This paper consists of 15 printed pages including this cover page.
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Mathematical Formutlne

Compound interest

Total amount = P(l + —f—)
100

Mensuration
Curved surface area of a cone = nr!

Surface area of a sphere = 47*

Volume of a cone = %nrzh
4
Volume of a sphere = 5- o

Area of triangle ABC = %"‘I_’ sin C

Arc length = r 6§, where &is in radians

Sector area = —;—rzé, where @is in radians

Trigonometry

a b ¢
sind sinB sinC

& =8 + et — 2be cos A

Stafistics

: 2 -~ N2
Standard deviation = -Z—J-&-_. [Z_EJ
S
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Answer alt the questions.

1 (a Estimaf}e, correct to the nearest whole number, the value of-f—g%gé—l—s without
|

i
the uselof a calculator.

ABSWer ........esesiisarsananessensivass {1

(b) Write d})wn the following in order of size, smallest first.
J0.35 35% 35 3

53
2 (a) Solve %+15=9.
ANSWEP X = .couviviveisassssssssennnssns L]
(») Simplifgf 15(x —13) +14(13 - x).
ANSWET 1y seeaneeaeeeeneeeieariineennnes 2]

3 During a salej there is a discount of 15% on all items selling in a shop. If the discounted
price of a wa‘ﬁ-:h is $182.75, find the original price of the watch before the discount.
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(a) Simplify 182%b + 6ab™>.

Amwer ...~6».,..;’g.s-qu-bi Seapes »'-«_’.e'a [l]

(b) Given that ¥2 x4° =1, find the value of .

Answer N=....ciiieiiicsicriinnnenns [2)

¢ = {integers x: 11 < x <19}
A= {multiples of 3}
B = {prime numbers}

List the elements in
{a) A.?

ARSWEEY i iieceeeeecvvrmisevsesseisansees L1}

(b) 4B,

(€ (AuBb).

ARSWeEr  ooei ien et e neiie i (1]
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5

" Factorise completely 3ap +8bg - 12aq - 2bp .

Amwer D T T Y T Y Y R Y Y T R T R LY [2]

The plan of a museum is drawn to a scale of 1 : 500.

(8) Find the length, in metres, of a corridor which is represented by a line 10.5 cm
long on the plan.

ANSWEF  ocveisiienrevrrecrisite ceenner e aans m (1]

(b)  The area of the floor of a baokshop is 500 m? Find, in square centimeters, its area
on the plan.

After Pluto is no longer considered a planet, Mercury is now the smallest planet while
Jupiter is still the biggest planet in our solar system.

Planet Mercury has a mass of 3.3x10” kg and Jupitar has a mass of 1.898x10* kg.
How many times is the mass of Jupiter compare to the mass of Mercury?

Give your answer in standard form, correct to 3 significant figures.

AUIWEY | sl diisesiiisaiiar. E2)

4048/01/PRE2017
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6
The diagram shows a triangle 4BC.
A
3x+T
3x-8
B C
2x+5

(a) One property of a triangle is that the length of the longest side must be less than
the sum of the lengths of the two shorter sides.
Form an inequality in x and solve it.

ANSWET  .uirirrsisscniniinss i seemsconesinceen [2]

(b) Given also that the perimeter of the triangle is no more than 85 cm.
Find the largest possible length of the longest side, given x is a prime number.

4048/01/PRE/2017
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7
10 : N e x 2
Write as a s:r}glc fraction in its simplest form o1 5
: _ s

11 Given that n i!s a positive integer and n—-1-= 5. Find the value of r’* +-l—2.
n n

12 The CEO use&i the following line graph to show the annual profits made by the company
over a number years.

A

" Annual profits in million dollars

2006 2008 2010 2016 2017

State one as;ict of the graph that may be misleading and explain how the annual profits
in 2017 can be projected wrongly.

ATSWEE e o eeeeevevt stvere raveanssasan cesaunson costan s basnbs ensiod bueanesnn an sressansrinis €

- [2]

4048/01/PREJ2017
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13 Giventhat x y=0.2:0.5andy:z=—31~:-;- findx:y:z

AnSWEI‘ ses mESPRSEsarReieh reev e s : . rve [3]

14 The diagram shows a pentagon and five equilateral triangles.
Calculate the sum of the angles a, b, ¢, d and e.
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9

1S Jare can make 8 dresses in 7 hours. Judy can make 7 dresses in 6 hours.
if Jane and Judy continue to make dresses at the same rate, how long will it take them to
make 20 dresses? Give your answer in hours and minutes, to the nearest minutes.

Answer .......... hours ........... minutes 3]

16 A, Band C are points on the circle centre O. PBQ and PAR are tangents to the circle.
Reflex Z4OB=x° .

C

(@) Given C is a point along the major arc 4B, express £ACB in terms of x.

Arower LACB= ... .vereeermmersmmemerense 12)
(b) Express ZAPB in terms of x.
Answer LAPB= it iils f2)
4048/01/PRE/2017
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10
17 Iothe diagram, 4E=3 cm, EC=7 cm, BC=7 cmand 8D =17 cm.
Name a pair of congruent triangles, stating your case of congruency.

A

icm

E

Tem

[
B 7em C
3 17 cm

v

i ns N e E—— E— U ———
R I L T R e ResAarv s TR TR TIV AT AV Sy

Trvrerrivtrtenronrans B T R e 1PN R ST F e e TP TN PP TR NP T IR PN e v chn b e S OD NA Ay e

18 (a) Express 168 as a product of its prime factors,

Answer 168=.. . . .. ... [2]

« 2
(b) Find the smallest positive integer m such that -L,i is a perfect cube.
iR

Arswer om = sansmsiaessisaas 121

(c)  Alice uses all 168 cubes of side | unit to make a cuboid. Each of the sides of the
cuboid is made up of more than 3 cubes. Find the number of cubes on each side of
the cuboid.

4048/01/PRE/2017
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19
| T
V= x l ~
ol 0/
Figure 1 Figure 2 Figure 3
J Yy
J:l +
| /
— X e » X x
0 1 0 0
Figure 4 Figure 5 Figure 6

From the graphs above, selcct one which illustrates each of the following statements.

{(a) The unt of pressure y, exerted is inversely proportional to the surface area of a
cube, ol sides x cm.

Answer Figure......ccco.occcviieen. [1]

(b) The surface ar_eay‘,‘of a sphere is propbttional to the square of the radius, x cm.
Answer Figure .........cooveevieenecan [1]

(©) The total taxi fare $y, of a fixed flag down fees plus x metres of distance travelled,
given Y cent is charged for every metre wravelled.

Answer Figure...................... [1]

20 Sketch the gr;i]]h of y=(x+3)(5—x) on the axes below, indicating its turning point
and all the inqtr:mcgts on the axes clearly.

&

(3]

4048/01/PRE/2017

99Tutors.SG | Page 327



BP/S4/E MATH/329
Free Tuition Listing @ 99Tutors.SG

12

21 There are three mugs X, Y and Z. Mugs X and ¥ are geometrically similar.
The volume of X and Y are 512 cm® and 216 cm® respectively.

X

(a) Find the ratio of the surface area of X to Y.

ANSWEr  irisiiiiiciness L venransassesnsanea (2]

() The volume of Y is given by the formula ¥ = 2%/ where % is the height of the
mug and r the radivs of the circular base. Find the volume of Z which has % the
height of ¥ and twice the radius of the circular base of Y.
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13
22 Inthe diagram, the vertices of a triangle 4, B and C are (~5,1), (5, 6) and (0,1)

respectively.

y

4

B8(5,6)
A(=5,1) /e
-
0
Find
(a) the equation of line BC,
ARIWE " i 2]

(b) the equation of the line which passes through 4 and is parallel to 3x+6p =3,

ANSWEr | dysumpumsasmcmpmmmmnnpssisnss:  L2]

(c) the area of the wriangle 4BC.

Amwer uo-"'-.nv-rﬂonuu'-‘uu;-.-u--uu. unitsz [2]

4048/01/PRE/2017
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14

23 A frustum and a cone were obtained by slicing a conical container, height 24, as shown
in Diagram [ at the midway of the height. These figures were then attached to a cylinder,
height 4, to form a new container as shown in Diagram 1I. Water was poured into the
empty container in Diagram II at a constant rate from the top and it took 33 seconds to
fill fo the brim.

Diagram 1 Diagram I
Given that it took p seconds for the water to reach the container to a height of / and
g seconds to reach the height 25,

(a) Find the value of p and of q.

Answer p=........... Y, TR ] |
(b) Onthegridin the answer space, sketch the graph of the depth of water (d) against
the time ().
Answer
4 Depth (d)
3fr‘L““‘."“““"“"'"“ “""""“"""““"f
: [ :
] .= .=
e i L e
§ J - —— Time (1)
u] p 9 33

(2]

4048/01PRES2017
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24 The diagram; below is part of the scale drawing of a rectangular field showing the
postion of 3 érocccr players, 4, B and C. In the drawing, 1 cm represents 5 m.
H - C
4 .
]
"B
(a) Theball is placed in the field equidistant from 4 and B and 30 m from C.
By contructing suitable lines and arcs in the answer space above, mark and label
clearly:the position of the ball X.
[21
(b) Measuge and state the distance between player 4 and the ball X
Annwer S | - S I |
. ) :
(c) Both players 4 and  are to run for the ball,
Player Y can run at a speed of 6 m/s while player C’s top speed is 7 m/s.
Who will get the ball firai? Show your working clearly.
Answer Player .......c...coiieein [2)

----- End of Paper -—

4048/04/PREI2017

99Tutors.SG | Page 331



1

(a)

(b)

©

(@

Free Tuition Listing @ 99Tutors.SG
3.

Answer all the questions.

k
Jm-n
(1) Find Hwhen k=12, m=6and n=-3.

It is given that H =

(if) Express n in terms of | k and nz.

9a’h 12ab® 3 ROV
= leaving your answer in positive indices.

4
+
x+7 1ll-x

Solve the equation =1.

Solve the following simultaneous equations:

Sx—-3y=22
y—4x+12=0

BP/S4/E MATH/333

(1
2]

2]

Bl

3

(a

(®

(c)

Alex needs a loan of $45 000 to buy a new car.

Bank 4BC charges an interest rate of 2.45% per annum compounded monthly.

Bank XYZ charges a simple interest rate.of 2.65% per annum.

If Alex plans to take a five year loan, which bank should he loan from?

Justify your answer.

@]

Alex buys the new car on hire purchase. He uses the $45 000 loan to pay the 30%

down payment and then makes monthly payments of $1950 for 5 years.

()  Calculate the cash price of the new car.

(i)  Calculate the interest Alex has to pay in this hire purchase scheme.

(iiiy Calculate the rate of simple interest charged for hire purchase.

Leave your answer in 3 decimal places.

Alex took his new car for a road trip from Singapore to Bangkok.

Before the trip. Alex paid S$109 for 50 litres of petrol to fill up the tank.

{1]
2]

(1]

In Bangkok, Alex paid a total of 9 408 Thai bahts for 320 litres of petrol ke pumped

into his car.

Given S$1 = 24.5 That bahts.

Alex said that the petrol price in Bangkok is less than half the petrol price in

Singapore.
Do you agree? Justify your answer.

B3]

4043/02/PRES2017
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4

chen 73=(7]) ma 75 £).

) \1
@  Fid [qu (1]
(i1) Find the value of % such that P, Q and § are collinear. i2}
(iii)  Find the coordinates of Q if 2 is the point (10, -15) * (1]

In the diagram, OA = 6a, OB =6b and 34N = AB. M is the mid-point of OB,

B

A
Express, as simply as possible, in terms of a and/or b,
6 AN, (1]
(i  ON, (1]
(i) NM. (1]
P is a point not shown in the diagram such that /P = 3MN.
(iv)  Find the position vector of P. f1]
(v) Make two statements about the points O, £ and P. [2]
Calculate the value of
(vi) area of AAMN (1]
area of ABMN '
(Vli) area U{ &ﬂﬁﬂf . l
areaof ABOA [t]
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4 A photocopier p:l:’ints‘ pages in either “black and white’ or in ‘colour’.

(a2} Inone minLu:, this photocopier prints x pages in black and white.-
Write down an expression in terms of x, for the number of seconds it takes to print
one page | black and white, [1]

(b} Inone mi uie, this photocopier prints 2 more copies in black and white than it does
in colour. Write down an expression, in terms of x, for the number of seconds it
takes to print onc page in colour. (1]

(c) Tt takes 1.2 seconds longer to print one page in colour than it takes to print one page
in black and white. Form an equation in terms of x and show that it reduces to
[ x*—2x—100=0. [3]

(d) Solve the eiquation x* ~2x-100 =0, leaving your answers in 2 decimal places. 2]

(¢) Hence, find the time taken in minutes and seconds to print 85 pages in colour.
Give your answer corrected to the nearest second. 2]

5 'The diagram sh L-m circle, centre O and radius r cm. A8 is perpendicuiar to the
CD. Giventhat yB=9cmand CD =6 cm.

A
—"]

o

/|
c// Bl ] A
N |

(a) Express OB in terms of 7. (11

(b) Show that §hc radius of the circle = 5 cm. 3]
{

{c) Calculate the area of the minor segment CDE. [41
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6 (a) The first four terms in a sequence of numbers, w1, Uz, U3, Us, ..., are given below
u = P+1=2
u,=2*+3=7
w,=3+5=14
u, =4 +7=23
6} Write down an expression for #; and show that us =34. 13
(ii) Find an expression, in terms of #, for ,. 21

(iii) Evaluate uso. [1]

(b) A toy manufacturing company makes toy boats and toy cars.
The following table is used in calculating the cost of manufacturing each toy boat

and toy car.
TF i. :I[:éiﬁ&rifrm !,\I ﬁ!-{!g%?wru i Q§ %ﬁ-ﬁqﬁ;f‘ﬁ‘!:g‘i\ :_I'!'
___ﬁL%{u%sﬁﬁﬁl?éﬁm’ﬂm%w i
Boat [V 6 4 5
4 2 3

6 4 5
This information can be represented by thé matrix T = (4 2 3] .

(¥  Labour cost $8 per hour, wood cost $5 per block and paint costs $3 per tin.

Represent the cost by a 3x1 column matrix C. 1]
(ii)  Evaluate the matrix V= 7C. 2}
(iiiy  State what the elements of ¥ represent. {11

(iv)  Giventhat W =(80 50),
evaluate WV and explain what the answer represents. {21
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7

The stem and ieaf diagram below shows the mass of 21 students.

Stem | Leaf

Key : 5|2 means 52 kg

(a) Find
)} the modal mass, {1]
(i)  the percentage of students more than 62 kg. 11

(b) The box-and-whisker plot for the above distribution is shown below.

p—ri —t
o —
47 a b 67 71
(i}  Write down the value of @ and of b. 2]
(i)  Find the interquartile range. (1]
{c¢) Two students are selected from the group.
Calculate the probability that only one student is at least 50 kg. 2]
4048/02/PRE/20}7
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8

8 The diagram shows three markers 4, B and C placed on a horizontal ground.
The marker 4 is 250 m from C and the marker B is 400 m due West from 4.
Angle BAC = 65°

c North

250 m I

65°

400 m

Diagram is not drawn to scale

(a) Calculate

(i)  the length BC, 3]
(ii)  the area of the triangle 4BC, 2]
(iii) theangle ABCand . {23
(iv)  the bearing of C from B. (1]

(b) An eagle is hovering vertically above 4.
The angle of ¢levation of the eagle from B is 18°.

Find the angle of depression of C from the eagle. B}

|
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9

3 Some infonnaﬁo}n about a soda can is shown below.

Soda Can

Height (A): 1 114 cm

Outer Diametér (d)): 6.4 cm
Inner Diametc%lr (d5):5.0cm

Side view
|
1
Density of soda: 1.2 glem®
Safety Information: the soda can is to be filled fo a maximum of 95% of ils total volume.

In this question, ,the soda can (above) can be modelled as a cylinder with an inner
hemisphere thatlis hollowed inwards (concave) at the base of the can.

o

-——

7 S
$T TSR,
N
(a) Calculate ,I
)] the base area, in square centimetyes, of the soda can and 2]
(if)  the jotal volume, in cub:c centimetres, of the soda can. 2

(b} The material used to make the wall of the soda can must be carefully chosen such
that the total mass of each filled soda can is below 620 g.
The mana gl,r:r ofthe soda manager proposed to use an alloy which has a mass of
0.8 g for every 1 cm® to make the can.
If the thickness of the soda can is negligible, will you accept his proposal?

Justify _-,rm':Tr answer with suitable calculation.
[6]
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10 Answer the whole of this question on a sheet of graph paper.

x* 12

The table below gives the values of x and y connected by the equation y = ?+ ——6.

The table below shows some cdrresponding values of x and y.

X

X

I 1.5 2 3 4 )

¥

Lo )

6.2 24 0.7 065 | 03 0.6

3.9

(a) Caiculate the value of k.

(b) Using ascaleof 2cmto 1 unit, draw a horizontal x-axis for 0 < x< 8.
Using a scale of 2 cm to 1 unit, draw a vertical y-axis for ~1<y<7.

On your axes, plot the points given in the table and join them with a smooth curve.

{c) By drawing a tangent, find the gradient of the curve atx =1.5.

(1)
(iif)

On the same axes, draw the line y = -;-

Write down the x-coordinate of the points where the line intersects the curve.

These values of x is a solution of the equation x* -x*+ Ax+B=0.
Find the value of 4 and value of B.

[1]

(31

2

1]
2]

2]

.. End of Paper 2 ...
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Manjusri Secondary School
Preliminary Examination 2017
Elementary Mathematics 4048 Paper 1
Answer key

1(a) | 7 ]

) 35%, 4/0.35, g 35

2a) | —18

2(b) { x-13

3 | $215

43) | 32°5

4(h) ]

5(a) | 11, 13, 14, 16, 17

5®) | 11, 13,17

S(c) | 14,16

6| Ba—2b)p-49)

7(a) | 525cm

7(b) | 3.6cm

20 cm®

8| 575x10°

9@) {x>5

S(b) | 28 cm ' {

10| 3x+4 3x+4
b o=
(x+2)(x-2) =z —4

11 |27

12 | Data from Year 2007, 2009, 2011 to 2015 are missing.
The scale in horizontal axis is not consistent.
The line graph may not be sloping upward ss it seem to be.

13]/4:10:15

14 | 660°
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17

15

8 hours 40 minutes

16(a)

L3606 = %) or 180°-Lx
B 2

16(b)

x—-180°

17

BC=EC=T7cm
CD=CA=10cm
ZACB=£DCE=90°

“ A4BC = ADEC (SAS)

18(2)

2°x3x%x7

18(b)

441

= 18(c)

4x6x7

19(a)

Figure 3

19(b)

Figure 5

L 19(c)

Figure 2.

20

21(a)

16:9

21(b)

576 cm’

22(a)

y=x+1

22(b)

1 3
e X——0Or 2y=-x-3
y 2 5 ¥y

23(c)

12.5 units”

23(e)

p=3 N q=12

404B/0%/PRE/ZC1T
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18
23(b)
+ Depth{d)
i
T e
| ; !
a0 |
il ! ! s vime [f)
0 p q 3
24(b) |25+0.5m
24(c) | Player 4

4048/01/PRER2017
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Marking Scheme
1(a) | 52 _Ji6
- Jis _ Bl
21
1 () | J0.35 ~0.59
35% =035
3 066 Mi
53
35
35%, /035, 3335 Al
2(a) | x+45=27
x=-18 Bl
2(b) | 15(x—13)—-14(x~13) MI
=x-13 Al
3] 100
~—x182.75 1
85 M
=$215 Al
4(a) | 3a%b* B1
T
4(b)| 22 x2% =2°
1
’2‘+2ﬂ=0 M1
1
5(a) | 11, 13, 14, 16, 17 B1
1
5() |11, 13,17 Bl
|
5(c)| 14, 16 Bl
6 | 3ap —12aq +8bg —2bp
=3a(p —4g)+25(49 - p) Ml
=(3a-2b)p-4g) Al
S g .

4048/01/PRES2017
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2
7() | 1cm:500cm
fem:5m
10.5em:10.5x5=525m Bl
7() | 1cm*:25m* Ml
2,500 . 2
S00m” ; ~é—5——20-cm Al
8| 1.898x10”
—————5751
3.3x107 Ml
=575»10’ Al
.9{a) | 3x—-8+4+2x+5>3x+7 Ml
x>5 Al
9() | (3x-8)+(2x+5)+(3x+7)<85 M1
.1:S108l : 81 |
Largest possible length = 3x7+7 =28 cm Al
e i'
x*—4 x-2
_X+2(x+2)
G+2)(x-2) il
3x+4 P Ix+4
(x+2)(x-2) =x*-4 Al
i1 {H_L]’;HZHEJ-L M1
n H‘J
n’ +]—1=5] +2
n
=27 Al
12 | Data from Year 2007, 2009, 2011 to 2015 are missing. Bl
The scale in horizontal axis is got consistent. i
The line graph may not be sloping upward as it seem to be. 1
(Do not accept: the vertical axis does not start from 0)
13| x:y=2:5 BI
prz=2:3 y Bl
x:y:z=4:10:15 ll Bl
| -

404810 1/PRE/2017
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3
14 | Sum of jnterior angles in pentagon = (5—2)x180° Mi
| = 540°
Sum of hngles a, &, ¢, d and e = 5(360°) — 540° — 10(60°) M1
= 660° Al
(deduct'one mark if student assumed regvlar pentagon)
15 Tn 1 hour, ,
Jane m+c % dresses. Judy made %— dresses.
Both made ((-3— + %) = % dresses.
Time te make 20 dresses = 20 + L
42 Ml
= 8.659 hour M1
= § hours 40 minutes
Al
| ==
16 (a) JAOB%E&D"—: Ml
aca%%(aﬁu‘—x) or 180" --;—x Al
16(t) | £O4P* LOBP =90°
LAPB180° — (360° — x)= x—180° M1, A1
17 | BC=EC=7cm o Mi
CD=Cld=10cm M1
ZACBF LDCE=90°
- AABG = ADEC (SAS) Al
18 (2) 2 | 168
2(84 M1
2142
321
i S
168=21ix3:7 Al
18(b){ 168 :_' 3
3x7 L M1
Jm =101
Hi= gl-d | Al
[ |
18(c) | 168=2% x(2x3)x7 M
=4
! Gx7 Al

4048/01/PRE/2017
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PN 4
19 (2) | Figure 3 Bl
12 (b) | Figure 5 Bl
19 (c) | Figure 2 Bl
20 pd B Bl — correct shape
a1, 16)
16 e .
= Bl-indicating
turning point
L I — Bl ~xand
/3 1 g\ y~intercepts
21(a) | [s12 4
216 3
Smamnfx"[i]i_li Ml
Surfaceareaof y \3) 9
Ratio=16:9 Al
21(b) | Volume of Z
= 7(2r)? %h
M1
3
= EX 216
3
=576cm’ Al
22(9) | Gradient BC = 3:% = Bl
Equation: y =x+1 Bi
22M) | =L
2
y=mx+tc
1 3
=—=(-5)+c == Ml
2( ) = =
y=--21—x——2— or 2y=~x-3 ‘ Al
22(c) | Area = -;:(s- (0 +5) M1
= 12.5 units? Al
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=T
23(a) | vol of small cone [lT _1 MI_T
Vol of big cone 2
Val of small cone - 1
Vol of frustum 7
Vol of small cone _ 1
Volof cylinder 3
p=33+11=3 Al
g=3x4=12 Al
23(b) L
f De pth (d) COl":eCt
L S i pi ey shepe for
' i i O0-por
:.' E /// i g—33s
2h i' ----- i. --------- g T T (e T I.B] -
E t H correct
H H E shapes for
N ° R YRS |
E : ;
; E :
! : ] s Time(?)
o 2 g 32 !
. €
A
"B

4048101/FRE/2017
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[
|~ 24(a) ! Construct the perpendicular bisector of A5 | Bl

Mark the point X 6 cm fiom C. L § Bl
24(b) [5%x5=25+05m Bl |
24(c) | Time taken to reach the ball )

A: E: 4.17sec Ml

6
e g?E=4JE
Plaver 4 will et the ball first. i Al
4048/01/PRE2017
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Preliminary Examination 2817
4 Express’ 5 Normal Academic
Elementary Mathematics 4348 Paper 2
Answer key

BP/S4/E MATH/352

2

1 @0 |4

(a (i) kY

{3
T
OO
24
1 | @© 203
I G)) x=2and y=—4
| 1

2 | (@) Bank 4BC.

(b)) | $150 000 N

(b)Gi) | $12000
2 | (b)) | 2286%
2 () No
3 | (a)@ 25 units
3 [ @G) |35 n
5 @G [ 3,9 o
3 o6 |
3 | (b)) i4a +2b - o
3 |0 [b-da
3 | ()iv) |12a
3 (b)(vV) | points O, 4 and P are collinear points/

form a styaight line .
! A is amid-point of OP / O4 = %OP.

3 * oo | L

4D43/02Z/PRE/2017
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12
3 [ |
3
4 (@) &
. o
N
e [ 2
I x=12
- .
4 1o 0 -0
x-2 =x
4 x=—0.05 or 11.05
@ - )
4 (= 9 min 24 sec
5 (2) 99—~
(d) (9—r) +3 =2
© 4.09 cm® i
6 [(@3) |us=5"+9=34 —
6 | @) |u,=n*+2n-1
(6 | (@) |959
6 ()a) (8
5
rL3
6 | (b)) ’83)
(51
6 | (b)Gii) |Elements of ¥ represent the cost of —
manufacturing each toy boat and toy car
respectively,
6 |(b)v) |(9190) ===
The answer represents the total cost of
manufacturing 80 toy boats and 50 toy cars.
7 | (@3 |S6kg
7| @) 33%’% or 33.3%
7 )i |a=53,b=58 .
7 (b)(ii) 14 kg
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7 |0 9
35
{ ==
8 (@@ [37Im
8 (@)@) |45 %OO m?
8 |@ai) |[376°
8 (a)(iv) 352!4"
] =
8 | ) 27.5°
9 (a)(d) 51.8 cm®
9 (a)(i) | 334Jem’ = |
|
9 |[(b) Total mass of each filled soda can = 631.308 g o
Wilj NOT accept the proposal, =
10 | (a) k= ‘2
0 | © Grallient=-4.8 +0.5
(Rai‘ngc accepted from —5.1 to —4.3)
10| @)D I)mwi' the line y =%
10 | @Gi) |x=2.1 %01 o0rx=52%0.1
10 [ (d)Gii) | 4=-36, B=72
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1
Preliminary Examination 2017
4 Express/ S Nermal Academic
Elementary Mathematics 4048 Paper 2

Marking Scheme
U @0 | B = —— | |
. ;5 —=3
'- = 4 |I Bi
()G H J m—n=K ‘
m-n =[ J Ml
.E 2
- — Al
< [H] |
. i
) 92’  85° _ 9x8 3 .'
aa  12ab° 4x12 M1
_3
2 Al
© 5(11-x)+4(+T) = (x+ 7 1-x) 1Ml
%2 —5x+6=0 I
(x-2)(x~3)=0 Ml Factorise
x=2 or x=3 Al
(@ |Substitwte y=dx-127nto 5x—3y=22" [ Ml | Elimination method
5x—3(4x— 12)=22 can be used
x=2and y=-4 Al Al
3 | ’ 11 Marks
S i ) ]
2 |(a) 245 sz '
Bank ABC: Amount = 45 000{! +-——"—]*
" -+ 200y M1
= $50 858 M
Bank XYZ: Interest = 45 000x 2.65 x5=35962.50
) 100 ) Ml
Amount = $50 962
Alex should loan from Bank ABC., Al

4XPSNA I MAS MYE /P2 /2017
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(b)) | Cash Price:
100, 450000
30
= $150 000 Bl
(b)) | Hire Purchase Price
45000+(1950%5x12 ) =$162 000 M1
Interest = $12 000 Al :
(b)(iii) Rate = 12000x190,
105000x5
=2.286% (3 d.p) B
~ d
(c) Price of 1 litre of petrol in
) 109
Singapore: = =.5%2.18 M
Bangkok: —9—42%%- 29.4 Thai bahts
294
=2 =8%1.20 Ml
245 o)
Half of Singapore price = %XZ.IS ~$1.09
Since 1.20 > 1.09, I do not agree. Al
11 Marks
@O | JC 247 =25 umits BI h |
@G | Po=nPps | Acemt -
-7} [& 12 24
[24)“'{12} | T e
n=2
¥ =7
k=-35 Al —
(a)(i) | 50=0pP+PO
[10) (-7 (3
“l-15) |24 ) |9
Coordinates of O = (3, 9) Bl
(i . " =
OO | V=245
=2b-2a Bl }
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®)XiD) | ON =04+ AN
= -?'I +2b B}
(b)) | Naf =OM - ON
| =it B1
©) | ap- ;@ =
OP=0M -INM
=3b-3(b—4a)
12 Bl
I(b)(") Points é, A and P are collinear points/
form a straight line . Bl
A is amid-point of OP f 04 = —;—OP. Bl
. | Areaof AdMN 1 -
(o)vi) Area o ABMN ~ 2 Bl
. | Arcaof ABMN _ 1
O | oF ABOA 3 Bl |
12 Marks
60
(@ Y B1
60 r
® |5 B1
(©) 60 _:'§_Q ~12 M1 Form equation
x-2 {x
1 Ml
60x-60(x~2)=12x(x~2) Attempt to
x* - 23 —100 = 0 (shown) Al | simplify
24hf(-2)" —a(-100) =
d -
(@) x 20 M1
x=-9050r 11.05(2dp) Al
\
(e) q b 60 . i !
taken = 85 !
Time ‘J.m Glos—2’ M1
| =564 seconds
‘ =9 min 24 sec Bl
I 9 Marks
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(a) OB=9-r ' Bl
b) ©-r)? +3 =r? Bl
81-18r+r*+9=»* M1
=5 cm (Shown) Al
@ sin £ZBOC = % Bi
£BOC =36.869° or 0.6435 rad
£LCOD=173.739° or 1.287 rad
Area of sector = 7§g§9x7zx5? or %x 5% x1.287 M1
=16.0875 cm’
|
AwaofAOCD:%x4x6=12 om® M
Area of req. segment = 4.09 cm®, (3 s.£) Al
i & Marks
(a)i) |us=5°+9=34 B1
@) |uy=n* +2n-1 ) BiB1 |Blforr’
B1 for2rn -1
(a)(is) | Uso=30*+2(30)~1
=959 Bl
®dD | (s
5
Bl
3 |
(®)(Gi) 8 !
6 4 5§
V= [ ]Js f
4 2 3
3
83
= B
)
(b)(iii) | Elements of Vrepresent the cost of manufacturing
cach toy boat and toy car respectively. Bl
b)(iv &
O | o (80 5&{53 = {9190) Bl
The answer represents the total cost of J B1
manufactunng 30 toy boats and 50 toy cars. i ‘
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i [ 10 Marks
(a)(i) | Modal mass =56 kg B1 I
@) | 7 100%=3310% or 33.3% o
21 3 l
I &) |2=53 BI
b=158 Bl
(b)(ii) | Interqguartile range = 67 — 53 _
(C) J (}Ex ._3..J + (-2.)(3..8.)
21 20) (21 20 Ml
- Al
33
7 Marks
@3 | BC? =250% +400* —2(250)(400) cos 65° B1BI
BC=37145
=371 m (35.f) Al
1 .
i = =(250)(400)sin 65°
(a)(ii) | Area > (250)(400)sin M1
=45315.38
=45300m? (3 s£) Al
(a)iii) | sin 24BC _ sin 65° 1
250 37145 M1
ZABC =37.588
Al
~37.6° (1dp.) |
(a)iv) | Bearing =90°-37.6° T
=052.4° B1
(b) | Let A be the height of eagle above the ground
h o
m’= tan 18
h=125.967m | Bl
tan £4CE = 122267 LM
250 i i
ZACE =2746° ; |
Angle of depression =27.5° (fo 1 d.p.) o | Al . il
] 11 Marks

4XPSNA /MAIMYE/P272017
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6
[ 9 | @) |Areaofhemisphere= 272{2.5) B
5 =39.2699 cm’
Ml Anyonepartof |
Area of ring = 7(3.2* -2.5%) | workang showar |
=12.534 cm® |
Area of the base = 51,8048 ]
=518 em® Al |
g | @X5) | Vomume of hemisphere = %x g- x #(2.5)
i =132.7249 cm® M1 | Any one partof
working shown
Volume of cylinder = zx3.2? x11.4)
=366.73696 cm®
Volume of the soda can = 334.01
=334 om® (3 5.£) Al
—1('b)' | Surface area of the can Allow error from
=27(3.2)x11.4+ z(3.2)" +51.8048 M1 | part (a).10 carry
=3]13.185 forward in this
=313 cm? B1 whole part of
question.
Mass of the empty can using the proposed material F
=313.185 x 0.8 Bl
=250.548g
Mass of soda in each can
=95% x334 x 1.2
=380.76 g M1
Total mass of each filled soda can
=250.548 + 380.76 Ml
=631308g
Since 631.308 > 620 g,
=Y will NOT accept the proposal. Al
10 Marks
10| (@ |k=2 Bl
@) | Refer to attached graph. | Bl ~ Axes drawn to scale
B1 — Points are plotted |
correctly '
B1 — Smooth curve plotted
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7
10 {c) 3 Tangen .\is drawn at the pointx= 1.5 B1 — o
: Refer tojattached graph
Gradient =—4.8 £0.5 Bl
(Range accepted from —5.3 to —4.3)
- El
(d)i) | Draw the line y=§'
Refer to] attached graph.
()i [x=22%01orx=52+01 Bl Bl
2 o | x
dyin) | 2+ - f=— M1
@) 6 x 6
PL-xL36x+72=0
A=-3§,8B=171 Al Both correct
. 11 Marks
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SERANGOON GARDEN SECONDARY SCHOOL
Vision: Critical Thinkers, Theughtful Leaders
Missiomn: Love to Learn, Learn to Lead

PRELIMINARY EXAMINATION 2017

CANDIDATE o
NAME
REGISTER

CLASS NUMBER {
MATHEMATICS 4048/02
Paper 2 ' 22 August 2017
Secondary 4 Express/ 5§ Normal Academic 2 hours 30 minutes

0800 — 1030
Additional Materials: Writing Paper

Graph Paper (1 sheet)

READ THESE INSTRUCTIONS FIRST

Write your name, class and class register number on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction 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 joss-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 m, use either your calculator value or 3.142, unless the question requires the answer in

terms of 7.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets { ] at the end of each question or part question,
The total of the marks for this paper is 100.

Arezs for Imorovement

Ervor Penalty O No.js)
Accurecy of non-exact answers — | ;
Missing/ wrong units (for Paper 2 only) =
Preseatation/ Mot using ink -1

FOR MARKER'S USE

100

Name/Si gnature of Pa(enfr_/Guar@.-n Date _ -

This question paper consists of 13 printed pages and 1 blank page.

Setter: Mr Ng HJ Vetter: My Ko TH

SGS/Mathematics/4Exp/SNA/201 /MY E/4048/2/QP
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MATHEMATICAL FORMULAE

Compound Interest

Total amount = P(l + L
100

Mensuration

Curved surface area of cone = 7zr/

Surface area of a sphere = 4 77 /*

Volume of a cone = %arZh
Volume of sphere = g-nr:’
Area 6f triangle ABC = -;—ab sinC
Arc length = @, where @ is in radians
Séctor area = —;-rza, where @ isin radians
Trigonomeitry

a _ b _®
sind sinB sinC

a® =b? +c? —2bccos A

Statistics

Mean = %j;c

Standard Deviation =
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Answer all the questions.

1 (a) nisa positive integer. Show that n® +n is always even. [2]
(b) Solve the equation p* -7p+12=0. [2]
Hence solve the equation g* ~7g* +12=0. [2]

(¢) A 2.5km?lake has an area of 40cm’on a map.

(i) If the scale of the map is such that I cm represents # km, find the
value of n. [2]

(i) The distance between the hospital and the village town on the map is
30 cm. Find the actual distance, in kilometres, between the hospital
and the village town. [

2 Mr Kia is going on a business trip to a province in the same country. There are
two options for him to go to the province: by domestic flight or by car.

o If he decides to drive, he would cover a distance of 400 km at a speed

of x knvh.
o If he decides to take a domestic flight, he 'would cover a distance of

300 km at a speed of (x + 250) km/h.

(i) Find an expression, in terms ofx, for the time taken to travel from home

to the province if Mr Kia decides to drive. (1
(i) Find an expression, in terms of x, for the time taken to travel from home

to the province if Mr Kia decides to take a domestic flight. (1]
(iif) If the flight time is 210 minutes less than the driving time, form an

equation in x and show that it reduces to 7x* +1550x -200000=0. B3]
(iv) Solve the equation 7x+1550x—200000=0, giving your answers

correct to 1 decimal place. 3]

g

(v) If Mr Kia needs to meet his client punctually at 1400, find the latest time
that he needs to leave home if he decides to drive. Assume that time has
been factored in for the usual traffic conditions. [2]

| . . [Turn over
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4

3 (a) A setof 10 cards is made as shown.

s|UTiallT|{I||s||T||1]/C|lS

The cards are shuffled and placed face down on a desk. A card is drawn at
random from the set of cards, It is then replaced and shuffled again before

another card is being drawn again.

Calculate the probability that

(i) both cards show the letter T, 2
(if) exactly one of the cards shows the letter T. 2]

(b) The table shows the ages of 1100 penple who enteved a 10-km run

| Age (x yoars) | 20<x <30 | 30<x<40 | 40<x<50 |
N Men 375 186 9 |
FTEUENSY | yomen 250 122 68 |

{i) One person is chosen at random. Find, as a fraction in its lowest term,
the probability that the person is a man aged less than 40 years old.

(1]
{ii) Two persons are chosen at random. Find the probability that both of
them are women aged 30 or more. [2]

tice/A e SN AL TP retime Qe B P
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4 Inthe diegram, OA=a, OB =b and A7 = kb . X lies on the line 4B such that
- =

i
-,

E-\'.
n/ |
O 4:-{ ot e AR 4

i}
(i) Express Aj% and O% in terms of a and b. 2]
(ii) Express BY in terms of k, a and b. [1]
{iii) Given that OX is parallel to BY , find the value of k. [2]

(iv) The line OX when produced, meets AY at Z, Express Zf in terms of b. [1]

(v) Find the value of

area of ACAX
@) reaof AOBX (]
area of AAXZ ,
(b) 2]

area of quadrilateal YBYZ

[Turn over
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5 The following shows the work done by a student in calculating the sum of the
first # natural numbers.

H Series Sum Formula

l I I 3 (DA+D)

2 1+2 3 12+

3 1+2+3 6 103)3+1)

4 142+43+4 in 1(4)(4+1)

86 1+2+43+4+5+6 a

n 142434 +n c
(i)  Study the pattern and write down the values of a and b. [2]
(iiy Find in terms of n, the value of c. [1]

After doing some additional calculations, the student realised thgt
P+22+3=36=6%,
P+2°+3 +4° =100=10%.
(iif) Determine the sum of the series
(@ P+2+3+4+5+6, 1]
) 1P +2°+3 +.-+# interms of n. v 1]
(iv) Hence, using (iii)(b), determine the exact value of the sum of the series

3’ +6’ +9° +12° +---+300°, [2]

SGS/Mathematics/ 4 Exp/SNA/2017/Prelims!
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b : (a) State the order and name of each matrix. [2]
| Matrix | Order ~ Name of matrix
2
| ® | 5
12 _
. 00
(it) [ 0 0] J |

(b) The Tan family owns two cars, Every week (Monday to Friday) on
average, Mr Tan spends $150, $70 and $10 on petrol, carpark charges and
road pricing (ERP) respectively. Every week (Monday to Friday) on
average, Mrs Tan spends $80, $45 and $30 on petrol, carpark charges and
road pricing (ERP) respectively.

The information can be represented by the matrix

Mr Mrs
Tan Tan

150 80) pewol
P=| 70 45 |Carpark charges
10 30 | Road pricing (ERP)

During weekends, the Tan famﬂy drives the weekend ‘car and spends on
average $20, $10 and $2 on petrol, carpark charges and ERP respectively.

In a year, on average, both Mr Tan and Mrs Tan work for 48 weeks.

() Represent the average weekend car expenses of the Tan family by a

matrix R. [1]

1
(ii) Evaluate Q= P(l) andS =48Q +52R. [3]
(iif) State what the elements of S represent. [1]

(iv) The matrix T is given by T=(1 1 I)S. Evaluate matrix T and
deseribe in a sentence what the element(s) of the matrix T represent.  [2]

(v) A recent credit card promotion entitles Mr and Mrs Tan 12.5%
savings on petrol every time they pump petrol.

Calculate the new expenses for pctrol carpark charges and ERP for
the Tan famzly ina year. ‘ S ) {2

S o r—

[Turn ever
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In the diagram above, 4EC and BED are chords of the circle with centre O.
ZADE=30°and ZCOD=50°. CQ and DQ are tangents to the circle and F is

the midpoint of chord CD.
(i)  Explain why A4DEs similar to ABCE . | [2]
(i) Name a pair of congruent triangles. [1]
(iii) Find, stating your reasons clearly,
(a) 4DAC, [2]
(b) «£BEC.. & . [1]

{iv) Isitpossible to draw a circle that passes through C, O, D and Q?
‘Explain your answer clearly. 1]

SGS/MathematicsMExp/SNA/ZO17/Prelims/494§72,,/,Q1?
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8 Answer the whole of this question on a single sheet of graph paper.
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The table below gives the values of x- and y-coordinates of some points on the

ax
raph of y = ——.
grap Yy Py

~-0.5

3

y -2

0

2 3 3.6

4.3

(a) By formulating two equations, find the values of g and b.

(3]

(b) Using a scale of 2 cm to represent 1 unit on both the x-axis and y-axis, plot

the points given in the table and join them with a smooth curve

for —0.5<x<5.

(¢) By drawing a suitable tangent, find the gradient of the curve at the

point x=1.5.

Using the values of a and b found in (a),

(d) find the solution(s) of the equation

(¢)

ax =-—1—x+1,

x+b 3

(2]

(2]

(2]

SGS/Mathematics/4Exp/SNA/2017/MYE/4048/2/0P
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9 Points 4 and B are points at the bottom a cliff 50 metres tall in height. Point C on
a flat ground is 250 metres away from 4 with 4B making an angle of 75° with the
line AC. The bearing of C from 4 is 217° and 4 and B are 90 m apart.

Calculate the

(a) bear;ng of B from 4, [1]
(b) area of the land formed by the points 4, B and C, [2]
(c) shortest distance from C'to the bottom of th cliff. | [2]

An outdoor adventure company wants to build a flying fox using a métal cable
with the starting point X on the cliff and the landing point at C.

(d) Find the distance away from B vertically below X such that the slope is the
greatest. [2]

{e) Find the angle that the metal cable makes with the ground at point C. [2]

SGS/Mathematics/4Exp/SNA/2017/Prelims/4048/2/QP
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10 A company manufactures geometrically similar flagpole bases of two different
sizes as shown below.

The bases are made of cement and are in the shape of fruncated right pyramids.

If each pyramid could be completed, its vertex would be the top of the flagpole at
K and K' respectively. The height of the flagpole for the bigger-sized base is 2.5
metres and the ratio of the side length of the bottom surfaces 4BCD and

A'B'C'D"is 3:5.
(@)  The area of the bottom surface 4'B'C'D' is 2500 cm® . What is the area
of the bottom surface ABCD? 2]
i(b) Given that E'F'= F'G'=40cm, find the length K'Y 'and the volume of
the base (as represented by the shaded part) for the bigger-sized flagpole
base. 3]
() Hence, find the volume of the base for the smaller-sized flagpole base. [2]
(d) Ifitcosts $15 to buy a smaller-sized flagpole base and $25 to buy a bigger-
sized flagpole base, which flagpole base is more value for money? Explain
with clear working. [2]
[Turn over
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11  The concert band of a school intends to rent a concert venue for their annual
performance as their school hall is undergoing a renovation.

Information that the chairperson Peter and his committee need is on the opposite
page.

As shown in Figure 1, seats in the concert hall are arranged along arcs of
concentric circles of equal spacing. There are three rows of seats in front and one
row of limited seats behind the stage.

(i) Show that angle COD = 1.55 radians and find the area taken up by the
— 3]

(i) Each normal concert chair takes up 80 cm of the arc. Show that row 1 can
fit a maximum of 47 normal concert chairs. ‘ [2]

Peter and his committee decide that they will have a total of 3 rehearsals
(including the rehearsal on the actual performance day) and a total of 30 VIP
guests. They need to decide whether they should take up Package A or Package
B of the concert hall rental offered by the venue management.

(nu) Assuming that Peter and his committee decide to charge $20, $15, $12 and
$25 for Row 1, 2, 3 and 4 respectively, help Peter to decide which package
he should take up. Justify the decision with clear calculations and
assumption(s) so that Peter can present the proposal to his teacher-m-

charge. : [5]
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Details of the stage

Figure 1 Figure 2

Cost of rental of items

s Terms and Condition: Row 4 cannot
be opened for selling of tickets.

Cost of renting s UGG
Details one normal ‘ L VAL .
Package (All prices in this column are nett concert chair comcer? chargr
prices) (excluding 7% (excﬁg(g%ng 1%
GST) )
= Basic rental cost: $2800
e Freebies:
e Free 150 normal concert chairs
o Free 25 VIP chairs
e 1% rehearsal (unlimited time
e usage on day of event): $100 38 Sl
o 2™ rehearsal: 20% off normal
rehearsal price
o 3" rehearsal and beyond: 10%
off normal rehearsal price | =
Basic rental cost: $1500
Freebies:
e Free 100 normal concert chairs
e Free 10 VIP chairs
B s All tehearsals cost $120 each with $12 20
unlimited time usage

END OF PAPER
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Qn

Solution

Algebra

1(a)

n*+n=n(n+l)

if nis odd, then (2 +1) is even,

if nis even, then (r + 1) is odd.

Product of an odd number and an even number is even.
Thus #(r2+1)is even.

Alternative:

If nis odd, then »? is odd.

Then sum of two odd numbers i and #? is even.

If  is even, then #° is even.

Then sum of two even numbers a and »? is even.

(b)

P =7p+12=0

(p-3)(p—-4)=0

p=3 or p=4

g'-79* +12=0

tet p=qg°.

¢*=3>g=%/3 or ¢'=4=>g=42

()
0}

40cm?®: 2.5km?
1em?: 0.0625km?
lcm: 0.25km
r=0.25

(&)

Actual distance between the hospital and the village town
=30%x0.25km
=7.5km

Total for
Qi:9

Word problem and quadratic equations

2(i)

Time taken to travel from home to the province if Mr Kia
400
decides to drive = —;—-h

(it}

Time taken to travel from home to the province if Mr Kia
300
x+250

h.

decides to take a domestic flight =

SGS/EM/4E/20 16/Prclims/4048/1/MS
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Giy [ 400 300 7

—— e g T e,

% %4250 2
400 +250) ~300(x) = %(x)(x +250)

4005 +100000~ 300 = -Z-xz +875x

%x’ +775x—100000=0
7x* +1550x - 200000=0 (shown)

(iv) | 7x* +1550x—200000=0

_- 1550 /(1550)* —4(7)(~200000)
14
_ —1550+/8002500

14
=94919 or ~312776

=949 or.-3128 (idp)

(v) | x must be positive, thus x=94.919

e g 400
If Mr Kia drives, ti aken =
ia drives, time taken 94919

h=42141h

13 minutes

0947 hrs =————————t= 1000 hrs — B 5 1400 hrs

He must ieave home latest by 0947.

Total for Q2: 10

Probability
slizliaflTiitsliTilt]]|clis
3S,3T,A,2L, C
3(a) | P(both cards show the letter T)
@ [=3x5
I(!D “'}/
(i) P(exactly gﬁe of the cards shows the letter T)
ExErExS
==
100 50
(8 Age (xyears) | 20€x<30 | 30<x<40 | 40<x<50 |
F Men | 375 186 99
WY TWomen | 250 | 122 &
Probability that the person is a man aged less than 40 years old

5GS/Mathematic/4Exp_SNA/2017,
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(ii) | Probability that both of them are women aged 30 or more
_122+68 122+68-1

i100 1099
_190 189

1100 1099
513

Total for Q3: 7

‘Vectors

4(1)

—
OX =4(b-a)+a=1(2a+b)

G| 3% = brarkb=a+&-1)b

(iif) | OX is parallel to BY = mQX = BY
1m(2a+b)=a+{k-Db

im=l=m=31
tm=k=-1=k=1+1(3)=3

W i — - - =
AZ =1b since OZ =BY and OB=ZY .

) | areaof A0AX _AX _[) 1
(@) | GeactAOBX BX () 2

(®) maofM_[I i3
areaof AABY i] "9
area of A4XZ 1
area of quadrilateral XBYZ 3

Total for Q4: 9
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Number patterns
n Series Sum Formula
I 1 1 -%(l)(l +1)
2 1+2 3 1+1)
3 1+2+3 6 1B+
4 1+2+43+4 10 (&) +1)
6 1+2+3+4+5+6 c; b
n_ ix2s3eesn o CENNEESEES
50) | b=1(6)(6+1) =21
a=21
(iiy | c=3(mn+1) .
. (;:; P+2+3°44° 457 167 =212 = 44
; ]
I b)) | P24+ xp? =[én{n+l)}
(V)] 346" +9%+12" +.--+ 300
=(@3x1)’ +(3%2)" +(3x3) + (3 4)" +---+ (3x100)*
=3"[]’ + 24P+ 424 I.I}D’]
¥
=27Eﬂ na}(w])]
= 688567500
Total for Q5: 7
Matrijces
6(a) Matrix | Order Name of matrix
2 Ixl
[ (1) 5 OR Column matrix
. 2 Fbyl
J Square matrix
i 0 0 2x2 OR
(ii) (0 0) OR Nuil matrix
2by2 OR
Zero matrix
(b) 20
D) r={10
2
(i) 150 80
Given P=| 70 45
L 10 30

5GS/Mathematics/4Exp SNA/ZOI T/MYENR
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r’Isu 80 230
| Q= PU 70 45 ]: 115
' 1:: 30 40
230 f& 12080
S =480 +52R =48 115 [+52 10 |={ 6040

40 Lz 2040
(iii) | The elements 12080, 6040 and 2040 represent the Tan family’s
yearly car expenses on petrol, carpark charges and ERP
respectively.
@ | T=01 1 1S
12080
=(1 1 1} 6040 |={12080+6040+2040)
2040
=(20160),,

It represents the Tan family’s total car expenses in a year.
(v) | Method 1:
New yearly expenses for petrol = 0.875x12080=$10570

carpark charges = $6040
ERP = $2040
Method 2:
13125 70
Given P, ={ 70 45
10 30
; 131.25 70 201.25
an,,-:P,,cw(l): 70 = 115
10
201.25 17.5) (10570
S,., =48Q,., +52R,, =48 115 [+52] 10 |=| 6040
40 2 } | 2040

Total for Q6: 11 |
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Circle Properties (& similarity, congruency)
D

70

ZADE = /BCE (angle in the same segment)

£LDAE = ZCBE (angle in the same segment)
By the AA similarity test, A4DE is similar o ABCE .

(i5)

Any of the following answers;

= ADOF is congruentto ACOF OR
=  ADOQis congruentto ACOQ OR
= ADFQis congruent to ACFQ

(i)
(@)

£Z0DQ = £0CQ =90° (tan L rad)
£D0Q = 360° - 90° -~ 90° -~ 50° = 130°

Z_DAC.---ZI-ADOC

= 65°(angleat cenfre=twice angle at circumference)

(b}

£LBEC = LAED (vertically opposite angles)
= 180° —30° - 65° (£ sum of trizangle)
=385°

{iv)

It is possible to draw a circle that passes through C, O, D and Q
since

£L0OD@ = Z0CQ =90° (tan L rad)and angle in a semicircle.
In this case, OQ s the diameter of the circle.

Total for Q7: 7 |

Graph

8(a)

ax

Ay

x+b
(12):. 2=-2 = g-25=2
1+b

2a
2.3): = e—— 2a--3b=6

Solving the two equations simultaneously, a=46,b=2

(b)

(@)

(c) |

()

Refer to graph on page 7.

Total for Q8: 12
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Trigonomeiry

9(a) | Bearing of B from 4 =217° + 75° =292°

{b) | Area of the land formed by the points 4, 8 and C
= %(90)(2so)sin 75°

= 10866.67
=10900m’ (3s.f)

(c) | Shortest distance from C to the bottom-of the cliff |
=d
=250sin75°
=24148
=241m(3s.f)

(d) | Slope is greatest when angle of elevation is the greatest from C.
Distance away from B
=90-250c0s75°
=25.295
=253m(3s.f)

) 'Rﬁquﬁ'edmgla |

S 5”) '
i [241.43

=11.7° (ld.p.)

Total for 09: 9 |
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Mensuration and similarity invelving areas and volumes

0| areaof 4BCD _(;)’

)| st ABCD 5
arcaof ABCD {g]’
2500 5

wweaofABCD:%XEﬂfh 900 cm?

{'(b)" K'Y'.=4_0=>K'}"=ix2.5=2m
B Fo Stk

R ET R §x2500x 250-—3‘-x 16005200

= 101666%ch

5

volumeof smallerbase _ [__'ﬂ‘
101666% 5)

©) | volumeof smallerbase _ E]]
volumeof bigger base

= volume of smaller base = 21960 cm>
15

21960
25

1016662

@ 1 om® of the smalier base costs § ~ $0.000683

= $0.000246

1 cm® of the bigger base costs §

Since 1 em® of the bigger base costs cheaper, the bigger-sized
flagpole base is more value for money.

Total for Q10: 9
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PRWC — Arc length and area of sector, segment

Detalls of the stage

Figare 1 Figure
|
i1 5245272
o | ZCOD = cos™| ~—r——
Wi ( 25)6) ]
=} oos_l (-l-)
50
=1.5508rad
=1.55rad(3s.f) (shown)
Areaof stage=-;i~ R -5508)—-%(5)(5)sin1.5508
=81.326m? '
e =81.3m?
! (i) [\Length of first row
© o F={+3X27-1.5508)
=37.85%m
Number of normal concert scats that can be accommodated in
the first row = S22 D _ 47324 47 (shown)
| 0.80m
(i)
Length of | No. of normal A R
Row row concert chairs Cost of earnings
1 37.859 m 47 47x20=940
2 44.958 m 56 56%15=840
3 52.056 m 65 65x12=780
1250 ey
4 1938 24x25=600
Total ezrpings :x package A taken up $3160
Total earnings if package B taken up 32560

SGSMathematics/AExp_SNAS2U
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Total number of normal concert chairs needed
=474+ 56+65+24=192
Cost of Cost of renting
Package renting nrormal re(li::tr::ls
VIP chairs concert chairs
R 5x18x1.07 S;}z;lso)xa 100+ 80+50
=$96. : =$270
A > =9359.52 %
Total cost for using package A
| = §2800 + 96.30 + 359.52 + 270
= §3525.82 L
5 20%20x1.07 (1193;100)"’2 1203
| x
I = $428 : =$360
| =$%$1181.23
Total cost for using package B
| =$1500 + 428 + 1181.28 + 360
| =$3469.28

Profit after taking up package A
=33160-3525.82

=-$365.82

Profit after taking up package B
=$2560-3469.28

=-$909.28

Although package B scems cheaper than package A, {aking into
consideration the earnings, package A has a smaller loss than
package B. Thus Peter and his committee should take up
package A.

Assumptions:
= (ther factors are not taken into consideration. The decision
is made purely based on the profit made,

Total for Q11: 16
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TANJONG KATONG SECONDARY SCHOOL
Preliminary Examination 2017

Secondary 4
CANDIDATE
NAME
CLASS INDEX NUMBER
MATHEMATICS 4048/01
Paper 1 Friday 18 August 2017
2 hours

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.

Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fiuid.

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, 7.

You are expected lo use a scienlific calculator to evaluate explicit numerical expressions.

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 =, use either your calculator value or 3. 142, unless the question requires the answer in terms of x.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.

The total of the marks for this paper is 80.

For Examiner’s Use

This dOLmuum CUIDEIID VI RO pPr i Pases.
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Mathematical Formulae

Compound Interest

Total Amount = P (l + _f_)
100/

Mensuration

Curved surface area of a cone = n#

Curved surface area of a sphere = 4712

Volume of a cone = ~;- 7P h
Volume of a sphere = :;- w3

Area of triangle 4BC = % absin C

Arc length = 16, where @is in radians

Sector area = % 7 Q-‘Q‘here @is in radians

Trigonometry
a _ b ¢

sind sinB sinC

a* =0 +c? - 2bc cos A
Statistics
Mm = M
> F

2 3
Standard Deviation = J“_ZE ﬁ;’ =l [ % -r‘;"' J

AMEAFZUT e rTEm
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Answer all the questions.
1 Calculate /(-3.01) +2.8.
(a) Write down the first five digits on your calculator display.
Answer (a) (1]
(b) Write your answer to part (a) correct to 3 decimal places.
Answer (b) [1]
2 These are the first four terms of a sequence.
42 34 26 18
(a) Write down the eighth term in the sequence.
Answer (a) [1}
(b) Write down an expression, in terms of n, for the nth term in the sequence.
Answer (B) (1]
3 Given that 81+27° =9, findn.
Answer [2]
4048/1/2017Sec4Prelims [Turn over
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4 (a) Two integers, 12 and x, are related such that their highest common factor
is 6 and their lowest common muitiple is 60.
Find the value of integer x.

Answer (a) x= (1]

(b) Andy bought an external hard drive with storage of 1 x 10' bytes.
A 5-minute-long high definition video takes up 7.2 x 10’ bytes.

Assuming he continues to record all his videos in high definition, what would

be the total duration that can be stored in the external hard drive?
Give your answer to the nearest minute.

Answer (b) minutes

(1]

4048/1/2017SecdPrelims [Turn over
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5 Theangle, in degrees, of a quadrilateral EFGH are represented by these expressions:
Angle £ = 40 + 2x, angle F = 100 —x, angle G = 60 + 6x and angle A= 70 + 2x.

| (a) Calculate the value of x.

Answer (a) [2]

(b) What is the name of the quadrilateral?

Answer (b) [1]

6 The value of 200 homes at Mount Ace estate is shown below.

Value of homes ($x) Number of homes
200 000 < x <300 000 24
300 000 < x <400 000 16
400 000 <x <500 000 85
500 000 < x <600 000 67
600 000 <x <3 000 000 8

The mean value for the homes at Mount Ace estate is $505 500.
Explain if the mean value is a fair representation for the value of homes at Mount

Ace estate. Give your reason.

Answer

(2]

- [Tura over
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Emfl’):or’: 7 £
Use Emi::n
7 (a) Factorise completely 8y*z —18z + 4x%y* —9x?,
Answer (a) (21
(b) Simplify (—ab™)? -:--;-a’b'2 , expressing your answer in positive index form,
Answer (b) [3]
8 & ={integersx:1<x <20}
P = {x: prime numbers}
O={x:1+3x<18)
(a) List the elements in
m o,
Answer(a)(i) [_1 ]
i) PnQ.
Answer(a)(ii) [1]
(b) Show that P'nQ =¢.
Answer (b)
[1]
4048/1/2017Sec4Prelims [Turn over
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9 Two geometrically similar bottles A and B have base areas of 27 cm? and 75 cm?

respectively.
Given that the capacity of bottle 4 is 0.21 litres, find the capacity of bottle B.

Answer I{3]

10 A group of 15 students took a Science test and their results are represented in the
stem-and-leaf diagram below.

Stem

Qo | =3O LA
D—*NL-JE
Bt | d | ol | ™
Mo[=d|p o
o
b=

5| 3 represents 53 marks

(a)  Given that the range of the Science test results is 32, find the value of x.

Answer (a) x = [1]

(b)  The passing mark for the Science test is 55. A student from this group is
chosen at random. Find the probability that this student failed the test.

Answer (b) (1 ]I

(c)  Find the percentage of students who scored more than 75 marks.

4n§wer (¢) % [1]

4048/1/2017Sec4Prelims [Turn over
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| 11 The box plots below show the distribution of plants grown in two nurseries, 4 and B,

T TR
Nursery 4 [
Nursery B 2
: ] > height
?.‘ F?: i I lijﬂ 1 |I“:I ‘T'S‘F (cm)
(a)  Find the interquartile range for Nursety 4.
Answer (a) [1]

(b)  For each of the statements below, write whether you agree or disagree.
Give a reason for each answer, stating clearly which statistics you use to make
your decision.

o On ‘iz:;{‘re'rage, the plants in Nursery 4 grows taller than in Nursery B.

Answer because

[1]

(i) A greater proportion of the plants grow above the height of 40 cm in
v Nursery B than do in Nurseiy 4.

Answer __ because

(11

4048/1/2017SecdPrelims [Turn over
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12 (a) Bxpress x> —6x+4in the form (x—a)’ +b.

Answer (a) [1]

(b) Sketch the graph of y = x* - 6x+4.

Answer (b) 2 (2]

(¢) The graph of y=x*—6x+ 4 is reflected in the y-axis. Write down the equation of
the line of symmetry for the new graph.

Answer (c) [1]

MUSO! LV L OTUMT 1GHIN [T“rn aver
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Mr tI‘oh needs to til'e his office floor which has an area of 60 square metres (sqm).
Which company will offer a cheaper deal for Mr Toh? Justify your answers with
calculations.

TIMBRE WORKS TILE KING

$35 per sqm (for first 40 sqm) FLAT RATE

30% discount thereafter $25 per sym
Answer [3]

14

Water is pumped into a cylindrical container at a constant rate such that x litres is
pumped in ¢ minutes. 144 litres of water is collected in the cylindrical container

after 3 hours.

Find
{a) an equation for x in terms of ¢,

Answer (a) [2]

(b) the time taken, in hours and minutes to fill a volume of 400 litres,

hours minutes [ 2 ]

4048/1/2017Sec4Prelims {Turn over
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15  (a) Explain whether it is possible to form a regular polygon with an interior
angle of 125°.

Answer (a)

(2]

(b) The diagram shows a sketch of a n-sided regular polygon and a regular octagon.
Calculate n.

67.5°

Answer (b) n= (3]
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Bag A contains three balls numbered 2, 3 and 4 respectively.
Bag B contains four balls numbered 1, 3, 5 and 7 respectively.
A ball is taken at random from each bag and their respective numbers f and g are
recorded.

(a) Complete the table to show the possible outcomes for the sum of the two numbers
Jfand g, on the balls selected.

£; number on ball from Bag 4
2 3 4

g, number
on ball
from Bag
B

N || W

i1]

(b) Find the probability that
® fteg<7,

Answer (b)(i) [1]

(i) [+ gisanodd number,

Answer (b)(ii) [1]

i) f>g.

Answer (b)(iii) [1]
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17  The figure shows triangle EFH where EH = 17 cm and ZEFH =90°
G is a point on FH such that EG = 10 cm.

E
17 em
10 cn\
-
F [ H

(a) Given that sin ZEGH = -2- , find
@ EF

Answer (a)(i) cm[1]

(i) tan ZEGH.

Answer (a)(ii) [2]

(b) Find the shortest distance from F to EH.

Answer (b) cm[3]

(c) A circle C is drawn passing through E, F and G.
A second circle C; is drawn passing through E, F and H.
Find the ratio of the circumference of Ci to circumference of (3,

Answer (c) $ [1]

4048/1/2017Sec4Prelims [Turn over
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1 18 ’]l‘gg mean, median and mode of the distribution of heights for 9 athletes are all equal to
cm.

Three of the athletes have a height of 165 cm and the tallest athlete is 170 cm.

Given that the heights of the athletes are integers, find the least possible height of the
shortest athlete.

Answer cm[3]

19 The diagram shows an isosceles triangle inscribed in a circle where XZ = 7 cm and
XY = YZ = 5 cm. Determine whether XZ is a diameter of the circle.
Explain your answer.

Answer

[2]
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A container in‘the shape of an inverted cone has a top radius of r cm and a height of I
4r cm. Water is poured into the container at a constant rate. It takes 40 minutes to fill
the container completely with water.

4rcm

=

.-1f.f_:_51--

(a) Calculate the time taken to fill the container to a height of 2r cm.

Answer (@) minutes[2]

(b) A graph is drawn to show the relationship between the depth of the water, d cm,
and the time taken, ¢ minutes, as the container is filled. Complete the graph to
represent how the depth of water changes with time.

d (cm)
&
4r
2r |-
_ time
0 10 0 10 40 (minutes) (2]

[Turn over
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21 The diagram below shows a curve of y =a(x+ h)?-18.
The curve cuts the x-axis at — Sand 1 and the y-axis at 4.
B is the minimum point on the curve.

Y
M

‘y:ﬂ[.l'l'ﬁ}:—']s

(a) Express the equation of the curve in the form of y = a(x+h)*-18,
where a and h are constants.

Answer (a)y = [31

(b) A straight line cuts the curve at x= -5 and point A.
Find the equation of the straight line. '

[2]
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18

The points A, B, C, and D lie on the circumference of a circle such that Z/BDC =38°,

ZABD = 42°and ZABC =90°, Chords AC and BD intersect at £,

(a) (i)  Giving your reason, find angle ACD.

Answer (a)(i)

BP/S4/E MATH/408

For
Use

1]

(ii)  State whether EC is longer than ED. Give your reason clearly.

Answer (a)(ii)

[1]

(b) Describe where the centre of the circle is.

Answer (b)

(1]
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The scale drawing shows the positions of two train stations, P and .
The scaleis 1 cm to 10 km.

A third train station, R is 80 km from P on a bearing of 150°.
(2) Mark and label on the diagram the position of train station R. [1]

23

A tram, T travels along a path which is equidistant from PR and RQ.
(b) Using ruler and compasses only, mark and label the path in which train T moves.
(1]

(¢) At a particular instant, the position of train 7'is such that it is equidistant from train
stations P and Q. Using ruler and compasses only, mark and label the position of
(2]

train T at that instant.

(d) Train T approaches train station R at an average speed of 95 km/h. Calculate the
time taken from its position in (¢) to arrive at R. Give your answer in minutes.

Answer (d) minutes [ 2 ]
END OF PAPER =
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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.

Write in dark blue or black pen.
You may usé a pencil for any diagrams or graphs. _
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions. _ o
If working |s needed for any question it must be shown with the answer.
Omission of essential working will result in Joss of marks.

You are expected to use a scientific calculator to evaluate expiicit numerical expressions.

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 x, use either your calculator value or 3.142, unless the question requires the answer in terms of =.

At the end of the examination, fasten all your work securely 'tqgelhef. i ]
The number of marks is given in brackets [ ]at the end of each question or part question.

The total of the marks for this paper is 100.
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A soccer club offers annual memberships for both adults and juniors.
The adult annual membership fee is $150.
Junior members need to pay 80% of the adult annual membership fee.

(8) Calculate the discount each junior member receives. (1]
If an adult member does not pay the membership fee by the due date, the club will charge
a penalty .°f 5% per month until the fee is paid.

Simon paid the $150 membership fec exactly two months after the due date.

(b) Calculate the penalty that Simon will be charged. (1]

The soccer club received a statement of the transactions in its saving account for the
month of January 2017.

Date Details Deposit Withdrawal Balance
01 Jan 2017 Brought Forward $63950.00
09 Jan 2017 Match Fees $750.00 $64700.00
15Jan2017  Withdrawal I $42700.00
23 Jan 2017 Membership Fees $3800.00 $46500.00
31 Jan 2017 Interest $124.54 $46624.54
(c) () Calculate the withdrawal amount on 15 Jan 2017. m

(ii) Interest on the account is calculated on the minimum balance for the
month and added to the account on the last day of the month.

What is the annual rate of interest for this account?
Write your answer, correct to one decimal place. 2]

(d) The soccer club plans to invest $120 000 in an account which pays compound

interest at the rate of 2% per annum, compounded monthly.
Find the total amount that can be withdrawn at the end of 4 years. {21
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A toothpaste firm supplies tubes of toothpaste to 2 different stores.
The number of tubes of toothpaste supplied per delivery to each store, the sizes of the tubes
and the number of deliveries made to each store over a year are shown below. [Turn over

Number of tubes per delivery Number of
. _ , deliveries
Size of tube 50 ml 75 ml 100 mi over a year
Niémiiot Econ 400 300 400 2
store Prime - 200 600 4
. 50°
. 400 300 400 . i .
@) Given that T = ' . |, find the matrix product S=T| 75 |. [1]
0 200 600
100
(ii)  Describe what the elements in S represent. [1]

(iii)  Write down two matrices such that the elements of their product under matrix
multiplication would give the total number of tubes of toothpaste of each size

supplied by the firm over a year. Find this product, [2]
(a)  Solve the inequality 2P 5-1 < 3+Tp | 2]
. 12x*  6x°
(b)  Simplify e + —yT . 2]
2 _ap
(c)  Simplify the expression E}}i—?% (31
@ @ Express as a single fraction in its simplest form
2 3
== [2]
y+3 y-1
(ii)  Solve the equation
L - i =45 [3]
y+3 y-1
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5
(a) (i) Express4536 as the product of ils prime factors. {1}

(it} Given that il

= p*, where kand p are integers and p is as large as

possible, find the values of k and of p. (1]

(iii) The lowest common multiple of two numbers is 4536.
The highest common factor of these two numbers is 126.
Both numbers are greater than 126.

Find the two numbers. 2]

(b) When nis a positive integer, 2n+3 is an odd number.
() Write down an expression for the next odd number greater than 2n + 3. (1}

(ii) Find and simplify an expression for the difference between the squares of

these two odd numbers. (2]
(iii) Hence explain why the difference between the squares of two consecutive odd
numbers is always a multiple of 8. 11
4048/2/ScoAPrelims’ 17 {Turn over
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Narth

0
shown in the diagram. B is due north of 4.
AB=35m,BD=58 mand 4D =70 m.
(i) Show that angle DAB = 55.7°.
(ii) Find the bearing of 4 from D.
(iii) Calculate the area of triangle DAB.
Another player is standing at C.
Angle CBD = 30° and angle BDC = 48°.
Calculate the length CD.
The x- and y- axes are shown in the diagram.
AD = (p) , where p and ¢ are measured in metres.
q
(i) Show that p=157.8.

(i) Find the value of g.

BP/S4/E MATH/415

(1
(1]
{21

[21

(1]
[2
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7
(a) A4 has coordinates (-3, 5) and 4Bis given by (“ Z)
Find
@ |43,

(ii) the position vector of B.

(iii) Given that CD is parallel to 4B, and CD = (lk6) , find the value of k.

®) v
s/ 2 \u 32 r
6b
A b
R
P 108 ¢
PQRS is a parallelogram.

—

PS=6b and PO = 10a.

U is the point on'SR such that SU: SR=2:5.
When produced, PS and QU meet at T.

BP/S4/E MATH/416

(1]
(1]

(2]

()  Express each of the following, as simply as possible, in terms of a and/or b,

@) PR,
® ST,
(¢ TU
(ii) Calculate the value of

area of triangle QRU
area of triangle QUS '

@

area of triangle SUT
area of triangle PQT

®)

(]

(1]

[2]

(1]

(1]
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Answer the whole of this question on a sheet of graph paper.

An open rectangular tank has a square base of side x metres.
The volume of the tank is 9 m’,

BP/S4/E MATH/417

(8) () Find an expression, in terms of x, for the height of the tank. 1
(i) Hence show that the total external surface area of the tank, A square
metres, is given by
A=52438 [1]
x
(b) The table below shows some values of x and the corresponding values of A.
x 2 2.5 3 4 5 6 7 8
A 22 20.7 21 25 322 42 54.1 )4
(i) Find the value of p. “[1]
(ii) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis
for2<x<8.
Using a scale of 2 cm to represent 10 m?, draw a vertical 4-axis
for 20 < 4 < 80.
On your axes, plot the points given in the table and join'them with a
smooth curve. 3]
(iii) By drawing a tangent, find the gradient of the curve at the point where
x=4. [2]
(iv) Use your graph to find
(a) the value of x for which the surface area is 50 mZ m

(b) the dimensions of the tank which has the least possible surface area. [2]

4048/2/SecAPrelims'17
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The diagram shows a circle, ABC, centre O.
BD is a tangent to the circle and it meets 4C produced at D.

/

’ r\/d

(a) Show that triangles ABD and BCD are similar. (2]

(b) Given that ratio area of triangle ABD : area of triangle BCD = 4 1 and the
radius of the circle is 7.5 cm,

(i) show that angle BAC = % radian, 21

(i) find the perimeter of the shaded region. 3]

(c) Inthediagram, 4, B, C and D are points on the circumference of a semi-circle,
centre O.

D

/ 728
A 0 B

(a) Calculate, stating your reasons clearly,

(i) angle DAB, (11

(ii) angle ABD, m

(iii) reflex angle BCD. [2]

(b) Given that OB =3.5 cm, find the area of the segment BCD. [3]
4048/12/SecAPrelims’17 [Turn over
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(a) The table shows the sizes of 50 pairs of ladies® shoes sold one day in a shoe shop.
Shoe sizes 5 6 7 1.5 8 | 85 g i
Number of pairs
of shoes sold 4 b 3 ? . 1 ? . _[

()  Find the median shoe size,

(i)  Find the modal shoe size.

BP/S4/E MATH/419

{1
]

(iii) Explain which central measure would be the most appropriate and useful to the

manager when she is ordering stock.

(iv) Find the standard deviation of the shoe sizes,

(2]
(1

(v) The standard deviation of the shoe sizes of mens’ shoes sold on the same day

was 1.52,

Use this information to comment on one difference between the two
distributions.

(b) In a class of n students, 13 of them are boys and the rest are girls.

Two students are selected at random to represent the class at a conference.

The tree diagram shows the possible outcomes and their probabilities.

First Second
B
o
po B
kil *
- B
G
-G

(® Copy and complete the tree diagram.

(i) Find, as a single fraction in terms of », the probability that

(a) the first student selected is a girl,
(b) two boys are selected.

. .5
(iii) The probability that two girls selected 1s-1-§ .

Find the total number of students in the class.

1]

(2]

(1]
[2]

(4]
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10  Amos makes cookies.
The amount of dough needed to make one cookie is 8 grammes.

The density of the dough is 0.5333 g/em®.
() Find the volume of dough needed for each cookie. (]

The dough is rolled into a sphere before baking.
(i) Calculate the radius of the sphere. 2]

When each cookie is baked, it forms a shape as shown.
The cookie can be modelled as a cylinder of radius 3 cm and a height of 0.7 cm.
The increase in volume is due to air trapped in the cookie.

(iii) Calculate the volume of air trapped in the cookie. 21

A regular hexagonal box is designed to hold 7 such cookies per layer, as shown.

(5

(iv) Find the volume of the box if it is o hold five layers of cookies.

End of Paper

OO Y B T V170
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13
i i .
o | ospipo33 707 -581 | P Firs( 12 ) Second
2(35)(70)
aii 235.7° biia n—13
7
aiii | 1011.97 m? bilb 156
n{n—1)
b CD = 29.6 biii n=28 or n=19 (rej)
ci (900 55.7%) p 10 i 150 cm’®
cos —-55.7°)=—
70
cii q=394 ii r=1.53cm
ai 8.06 jii 4.80 gr_n’
aii -10 iv 814.4745 cm®
aiii k=28
bia | PR=10a+6b
bib | SU=4a
bic | TU=-4b+4a
biia 3
2
biib 4
25
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s [ 530 al 9 |
7
X
b $15 ail
o2
x 4
ci $22 000 bi p=068.5 =
cii 3.5% bii All points correctly plotted
Smooth curve drawn
d 129985.79 biii Draw tangent at x =4
Grad = 6.38
i 82500 biva |x=6.38
75000
it The element in S represent the bivb | Dimensions=2.5mx25mx 1.44m
total yolume of toothpaste (in
ml) supplicd to Econ and
Prime respectively.
iii (2 ¢ 400 300 400 a Z£BCD =90° (angles in semi-circle)
0 200 600 ZLABD =90° (tangent perpen. radius)
S LABC=ZBCD
ZBDC is common angle
=
(800 1400 J*GU) .'. AABD and ABCD are similar
a p=-17 bi BD _2 _ AB _2
6/ BC 1
Since radius = 7.5 cm
AB=15and BC=7.5cm
oI K2 1
sin BAC = —
2
- /1
BAC= 3 (shown)
b :}i bii 154 cm
2x
¢ 4(w=13) cai £DAB=36° (£ at centre =2 £ at ¢ircumference)
2w+l
di -y caii 180-72
._.'Y_L LABD = ——— (base £ of iscs. A)
(y+3)y-1
=54°
dii | y=0318 or -252 calii | 216°
7L} I Px34x7 cbh 1.87 cm?
aii | £=2] ai e
p=6
aiii | 504 and 1134 ii |6
4bi | 2n+5 iii Mode will be the most appropriate and useful as the
manager can stock up more shoes of size 6.
dbii | 81 +16 iv | 125 . .
4biii | 8(n +2) is a multiple of 8 for n v The shoe sizes of ladies are more consistent than the
is a positive integer men’s shoe sizes. =
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23

Qn No. Solutions
23 |a >

b i

¢

SR s
d Distance TR = 125 kin
Time= 125+ 95
= T78.9 minutes
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For 22 For
Examiner's Examiner's
© Use Use
[ Qn No. Solutions
o) s
12 i
b(ii) 2
3
b(iii) I
3

17 |a(i) EF =6 cm

W an zBoH= 8223
8§ 4
b 5.6lcm
c 10:17
18 Least possible height = 150 cm
19 XY*+YZ'=5+5" =50
XZ:=7"=49

Since X¥? + YZ? # XZ’, XZY is not a right-angled triangle. Hence, XZ is
not a diameter (Angle in semicircle).

20 |a Time taken = 40 + 23
= 5 mins
b dem)
ir L
AT |
1 P
2r 7
0 15 10 45 © (mivutes)
21 |a y=2(x+2)*- 18
b Eqn:y=-2x - 10
22 | a(i) ZACD = 42° (angles in same segment)
a(ii) EC  ED
sin38° sin42°
Since 42° > 38", ED is longer than EC
b Given angle ABC = 90", AC is a diameter of the circle (angle in

semicircle)
Centre is at midpoint of AC.

[Turn over
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Loomivers Excmir,
Use '| Use
Qn No. Solutions ]
b A
(0, 4)
(3a '5)
c x=-3
13 Price for Timbre works
=(40)(35) +0.7(35)(20)
=$1890
Price for Tile King
= 25(60)
=$1500
Tile king is cheaper
14 a 144
X =—{
180
4
x=—t
5
b (=8h 20min
15 a Ext angle of polygon = 180°-125" = 55°
No of sides of polygon = 35%= 6.545
Since number of sides is not an integer, it is not possible to form a
polygon with interior angle 125",
b 16 sides
f, number on ball from Bag 4
15 2 2 3 4
1 3 4 5
g, nutnber 3 ol 5 6 7
on ball
from Bag B 5 7 8 9
7 9 10 11
s [Turn over
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For . 20 For
Ezaln;:v'wr K4 Bm:g:er ‘s
Answer Key:
On No. Solutions |
1 |a 2.2804
b 2.280
2 a -14
b -8n + 50
3 | 34—n = 32
n=2
4 a x=2x3 x5=30
b 694 min
5 a x=10°
b Kite
6 It is not a fair representation as ‘
- only 37.5% of the homes are valued above $500,000 (majority of
homes are valued less than $505500)

the mean value is skewed by extreme values in the $600,000 < x

< $3,000,000 group.
7 |a (2z+x*)(2y +3)2y-3)
b =&
b
8 a(i) 1,2,3,4,5
a(ii) 2,35
b P’ are not prime numbers. Since Q contains elements that are not prime,
P'AQ is not a null set.
OR P'nQ={1,4) Hence, P'NQ = ¢
9 Vy =0.9721
10 a 5
b |2
15
- c 26.7%
11 |a 23
b(i) Disagree because the median height in A is lesser than in B.
b(ii) Disagree because more than 25% of the plants in A grow to height
| greater than 40cm.
12 |a (x-3)*-5
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READ THESE INSTRUCTIONS FIRST

Write your name, reglster number and class on all the work you hand in.
Write in dark blue or black pen on both sides of the paper

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 any question it must be shown with the answer.

Omission of essentialworking 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 =, use either your calculator value or 3.142, unless the question requires the answer

in terms of n,

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

The total number of marks for this paper is 80.
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Brackets Units N
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| Presentation P%  MarksiPanallsed ' 55 80
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Mathematical Formulae

Compound Interest

Total amount = F[l + LJ
100

Mensuration

Curved surface area of a cone = nrl

Surface area of a sphere = 4nr?

Volume of a cone = %nr’h

Volume of a sphere = %nr’

Area of triangle ABC = -;—ab sinC

Arc length =r@, where @ is in radians
2
i . .
Sector area = -irze , where @ is in radians

Trigonometry

a_ b __C
sin4A sinB sinC

at=b+c?-2bccos 4

Statistics

)
Mean -%—

Standard deviation = J Eﬁ% _ [};?]
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Answer all the questions.

1  (a) Factorise completely3ac—T7c—18ab+425.
Answer (@) ....ooviiniiiiiiinnnnnn, aven m
(b) If 9x* +30x+k is a perfect square, state the value of k.
Answer (D) A= cevecrieeciieiiniinnnnns (1]
2 Solve the inequality-2 < 2x -7 <19,
] SN FTTTeataarressonsadsecrsnne [2]
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4
Evaluate, giving your answer in standard form,
17.31+13.13
4.041x/898.9 |

Answer () “"'.' oBon0oo00G THOG0O000000s [1]

®)  2(7.8x107)+(3.9x10%).

Given that x is an integer such thet —4 < x £3 and yis a prime number such that0 < y =7,

find
1

(a) the larpest possible value of —,
B

(b)  the least possible value of x* —y*.
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5
5 In the diagram, AB=4cm,BC=Scm,CD=6cm, DE=15cmand AE=5 cm.
= A
4 cm
Scrh"r 5
S5cm
£ 1semD C

6cm

Show that triangles ACE and DCB are similar.

Answer In triangles ACE and DCB, .....uuviviiismneeerinsimnsssiirssnmsssmnsssmnssisnssns

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

6  Giventhat l+—1- = -}-, express v in terms of w and £
u v
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An article in a newspaper reported the trend in the average global temperature from 1950

to 2010: The article contained the line graph shown below.

Average Global Temperature (°C)

50 =

45

40

35

30

25

20

14.0 142 141 — 145 14.6 148 15.0
C e —g -

= - -
.__!_.;

15

10—

1950 1960 1970 1980 1990 2000 2010

Can we determine the average global temperature in 1975 from the line graph?
Explain your answer.

Answgr J

(2]
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8  Solve 8 =16,

AnSwer X=....cccciiiiiiiiiiiiiiiiinnn [2]

9  The equations of the 2 graphs are in the form y=x".
For each of the following, state a possible value of .

(a) Yy
e >
0 X
Answer (@) 1= coiiceoreiavieansniimseeis (1
(b) 7y
0 "
Zi_r (B) i inis cmniniinsarisinnin [1_]__

[Turn over
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8 v
|
10  Written as the product of its prime factors,
2160=2'x3"x5,
252 =2 x3"x7.

(a) Find the smallest positive integer k such that 2160 is a perfect cube. i

Answer (@) k= coooviviiiinnniins . M

(b) Write down the HCF of 252 and 2160 in index notation.

Answer (b) ..oveieiieiiniiiiiin (1]

11 The scale of amapis2 cm: 0.4 km.
(a) Write this scale in the form 1 : n.

(b) The actual area of a park is 4 km?. Find the area, in square centimetres, of the
park on the map.
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9
12 Solve the following simultaneous equations.
3x-4y=25
dx-5y=32

13 In Singapore, Charlie pays $1.45 for 500 ml of bottled water.
‘When Charlie visited Japan, he paid ¥220 for 32 ounces of bottled water.

1 Singapore dollars = 77.96 Japanese Yen (¥)
1 ounce = 29.57 ml

Is bottled water cheaper in Singapore or in Japan?
You must show your calculations.

[3]
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10
- 1 3-x
14 Simplify 3-;+x1_g'

0 -3
o [25x%° (30)
15 Sunphfy( 30 ] x 2 )
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16

The diagram below shows a solid pet feeding bowl made from a truncated right circular
cone with a hemispherical depression.

; ; 18 cm

30cm

The truncated right circular cone is made by removing a cone with base radius 9 cm and
and vertical height of 18 cm from a larger solid cone with a base diameter of 30 cm and a
vertical height of 30 cm. The hemispherical depression has a radius of 9 cm.

The feeding bowl is to be made out of metal.
Calculate the volume of metal needed to make 10 of such feeding bowls, leaving your
answer to the nearest whole number.

P ittt em®  [4]
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12
17  Given that P s inversely proportional to O +1 and that P =13 when @ =1,

(a) express P in terms of O,

(b) find the values of Q when P=1.

D O= e O i 2]
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18  The diagram below shows a sequence of patterns made of squares of sides 1 unit each.

(a)

®

{©

-

-

Stage 1 Stage 2 Stage 3

Study the pattern and find the values of x and y.

Stage, n Shaded area, S Perimeter, P
1 4 12
2 8 20
3 12 28
4 % Y
Answer (a) X = wenusminsiasassssisvasssrssnes
V= etireiraneaeeen e aneis 2]

Express P in terms of n.

Determine if the number 166 would appear in the P column, stating your
reasons clearly.

ARSWEE () ceniniiiiniiiiitiise i icher st st rararerase et sane e e e e b e e raan e anan

-----------------------------------------------------------------------------------------------
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In the diagram, ABCDEF is an n-sided regular polygon with exterior angle CDH = 30°.
The lines CG and DH are parallel to each other.

Find

(a) thevalueof n,

Answer(@) n= ...cocivniiiiennicricennn [1]
(b) obtuse £LDCG,
Answer (b) LDCG =.......cuuuuuuen.. 1]
(¢) £CBD.
(CBD =.....o.oe...... ° 2]
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15
20 £ ={x:xis an integer such that 40 < x £ 50}

A={x:x is a multiple of 3}
B={x:2x+5<99}
(a) Draw a Venn diagram to illustrate this information.

Answer (a)

[2]

(b) List the elements of 4'N.B" in set notation.
12T ol () O S OO 1]
(c) Ounyour Venn diagram, shade the region which represents AU B'. 1]
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16
21  Inthe diagram, 4, B, C, D, E and F lie on a circle with centre O. AC is the diameter of the

circle. ZABF =/ZDBF =/ZCBD.

If ZBAC =37° and £BFE =86°, find, giving reasons for each answer,

(a) ZACB,
Answer (a) LACB=.................. ° [2]
(b) 4£DCA,
Answer (b) £DCA=.......c....... DD |
(6) LFED.
| LFED=.ovvoe., °
99Tutors.SG | Page 443




BP/S4/E MATH/445

Free Tuition Listing @ 99Tutors.SG

17

22 The staff of a company were asked about their monthly salary. The results are shown in
the stem-and-leaf diagram,

(a)

()

©

1 | olo
2 | 055
3 | 010
4 | 485
5 | 600
6 | 750
-

8

9

10 | 999

050
055
010
800
800
750

980
050
800
800

985
050
800

Key 3]010 means $3010

Find the mean salary of the staff.

Find the median salary of the staff.

ANSWEr (@) $ v st [

Answer B)$ .oooveiinnnnn. erveaieanni [1]

Does the mean or the median give a better representation of the salary of the

staff in the company? Explain your answer.

R R R R R R R R N N L R R L E N R T U arur ey

...........................
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18
23 3 pairs of white socks, 2 pairs of black socks and 5 pairs of grey socks are mixed and

placed in a drawer. On a particular day, Yan Xin woke up late. He randomly snatched two
socks from the drawer, put them on and rushed to school.
(2) Complete the following tree diagram to show this information.

First Second

$r
L,

%/W%\]

6 (2]

Find, in its simplest form, the probability that Yan Xin has taken
(®)
(i)  a pair of socks of the same colour,

99Tutors.SG | Page 445



BP/S4/E MATH/447
Free Tuition Listing @ 99Tutors.SG

19
23 (b) (i) apair of socks of different colours,

Answer (B)(i) .o.ovvviiiiiiii, 1

Please turn over for Question 24
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20

: 2
24 (2) By completing the square, eXpress +! —6x+5 in the form (x—a)* -b.

ANSWer (@) vveenneoeermssissiunuassnnniase (21

(b) Hence,
) solve the equation x* ~6x+5=0,

Answer (b)) X = «vivvires OF ccriananes 2]

(i)  sketch the graph of y= ¥ —6x+5.
Answer (b)(i1)

HY

(2]
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W

In the diagram, ABC is a right-angled triangle such that two of its vertices 4 and B are the
centres of two circles.

The minor arc length #Y = 3?“ cm,AY=5cmand BC=12 cm.

- "(a) Show that the length of BY is 3 6.

Answer (a)

(1]

(b) Find the size of the angle X4¥ in radians.
Ancwer(by LXAY = e [2]
[Turn over
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22
25 (¢) Hence, find the area of the shaded region.
Answer (€) «oevensmeeenines
e ———— i — —
END OF PAPER

BP/S4/E MATH/450
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Mathematical Formulae

Compound Interest

Total amount = F[l . L]
100

Mensuration

Curved surface area of a cone = nrl

Surface area of a sphere = 4nr?

Volume of a cone = —;-nr’h
Volume of a sphere = -:—nr’
Area of triangle ABC = —%absir} C
Arc length =6, where 6 is in radians
Sector area = %f’@ s i @ radians

Trigonometry

a b ¢
sind sinB sinC

a*=b*+c? -2bccos A

Statistics

.
M Ef

i ]
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Answer all the questions.

3
Solve the equation -5= .
e x-5 3-x (4]

2,

The Hangzhou-Changsa High-speed Railway runs at a speed of 350 km/h and covers
a distance of 933 km between the two cities.

(a) Find the speed of the train in m/s. 2]

(b) Calculate the time taken for the train ride, giving your answer in hours and
minutes, correct to the nearest minute. [2]

30

(8) On 12 September 2013, Tyler invested some money in a bank that pays simple
interest at a rate of 3% per annum. He received $573.75 in total interest on
12 December 2015. How much money did Tyler invest in the bank? (2]

(b) Tyler also invested $12 000 in another bank that pays compound interest at a
rate of 2.25% per annum compounded half-yearly. How much money will
Tyler get back at the end of 5 years? (2]

7cm

o R 5

POR is aright-angled triangle in which £ZPRQ = x° PO =7 cmand PR =25 cm.
The point S lies on QR produced. Write down, as a fraction, the value of

(a) cos£PRS, [2]
(®) tan(90-x)°, 1
(© sin(180-x)°. [
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5. The following disgram
P and 0, such that section P
cone Pis 15 emend the heig!

g s

15
21

4

chows an inveried solid cone th
'« a cone similar to the ariginal cone. The height of

+ of the origingl cone is 21 cm.

of the original cone.

(b) Calculate the ratio of the volum

(c) Ifthe volume of section Q is v cm’, calculate the volume of cone P in terms

of v.

st is cut up into 2 sections,

(a) Ifthe curved surface area of cone P is 250 cm?, calculate the curved surface area

e of the original cone to the yolume of conc P.

(2]

(1
(2]

.

(a) Find

() Find the coordinates of B.

—

3)‘

2 —
6. The position vector of point 4 is (S) and AB =( 4

— —— —p k
(c) Giventhat CD is parallel to B4 and CD = (13 6}’ find the value of £.

[2)
(21

Gl

e e
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S

gt

7. The cumulative frequency curve below illustrates the marks obtained, ouf of 100,
by 500 students in XMSS Mid-Year Examination,

S ey bbbt b b b A4 o et [ e e s RS
lhllm%r e T"h:tll T -r-q:i-.ﬁ‘-g-:ri L paass
e el o ok v G d | s E R 5 R W A = m
Exna i ‘_!‘“‘"T*_‘I,r;___,,_ e h Lk fpnh WA I .Lri:,.l_'i‘f"r T .“*-__L
CHEH T e e T T T e A R R
T & 2L R B L 5 i
Tt b - i ot = = e [ FRa i 1 - 1 T W W ]
e R T HEH A R T s
L b e b i H T R a3 3t
hie e R e R e i G b
§sady eial e I T S B TR R,
:_--I’-n.-n-. fop bed 4 5 ) I:ﬁ.-.:-. 1y 5 ¥ r,_,r:
J “ - —l-nnqu-;ﬁd? . R SRR s o
i - of-dfdr P EREEE R L 1 b it
TR s e i L e
Al " B .,ns..}:!:f::'l" k] 4 'jf bandnbixank b R I 0 D
- bodef deipa ] Tl s e fam s Lt i T
i {: 'i"""‘ = + e B R Y K R [ St
o PR P O R e I ¥ JI I R Sy S
-'FI ! ': | o i - lr T L #-' I ity 'r_lz'
i A Rdaee L T T " i Lol T = BEEy
i 3.3.] L H 34 =T r T " r =
S e R R T S L e T g T e g pauas
FE T e e T e e T T LT +HH
-0 I B il i s R d J i T
A e A b Lipdd b a4 L1 - ¥ o
1 - 5 y A 5 | i e
=1 Ry 1 TR ;
Ry e T B
¥ e L s B - F & 3 b
SR AR e B e S T+
g TR /e TR Lt e 8kl
a¥d e A o T W >
¥ 1 - T b T
- sied 1 o fef b et s |4 Bk
Holh et wrs v i phai ann TILIT Ll
T - -y n A o ] v f e et o LTl — 3 doggdt Ly N ud
It : : - g -1+ A stmy i 1t - i B ¥ o pis
EN B W SRR I B o f Pt fii 1 L - it - T
+ - eARERIT i > LA i S
g B2 gy it s LR 4% W, S B i A I3
= ety o b O o e o . = . v Ema o 3 L )
A e T A e T e b O e

() Find
(i) the median mark, [
(i})  the interquartile range, [2]
(iii) the percentage of students who scored less than SO marks. 2
(b) Given that 15% of students scored a distinction, find the minimum marks
students must score to get a distinction. [1]

(¢) The same 500 students sat for their Preliminary Examination. The box and
whiskers diagram below illustrates the marks obtained;

I

0 10 20 30 40 SO 60 70 80 90 100

()  Which examination was more difficult? Give a reason for your answer. (1]
(i)  Which examination had more stidents scoring more than 70 marks?

Explain your answer. {11

[Tum over
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6
8.  The figure shows a triangle POR with P(1,1), O(-1,2)and R(a,b). The gradient of
PQ, PR and QR are —2n,2nand n respectively.

{

R{a, b) |
0(-1,2) <
P(1,1)
5 > x
Find -
(a) thelength of PQ, 2]
{b) the valueofn, (2]
(c) thecoordinatesof R, (3]
(d) the equation of line OR . [2]

L. 2 2 1 5
9, (a) Itisgiven that A-(_4 6) and B-( )

0 -1
¢ -Find .
() matix Pif P=B?, (1]
(ii)y matrix Qif A+20= 23. (3]

(b) A tour agency. records the weekly average number of tour packages to Japan and
Korea sold in the months of May and June in 2016,
In May 2016, 25 Japan tour packages and 32 Korea tour packages were sold
weekly. In June 2016, 30 Japan tour packages and 40 Korea tour packages were
sold weekly. This information can be represented by the matrix

Japan Korea
7= 25 32 ) May
| 30 40 ) June
It is assumed that there are 4 weeks in each month.

(i)  The prices of the Japan and Korea tour packages in 2016 were $690 and
$900 respectively. Represent the prices of the tour packages by a 2x ]

column matrix N. A (1]
() Evaluate the matrix R =4LN. [2]
(iii) State what the elements of R represent. 1]

(iv) The tour agency decides to offer a discount on the tour packages bought
in May and June 2017. The agency estimated a 30% increase and 60%
increase in the sales of the Japan tour packages and Korea tour packages
respectively compared to 2016.
By using matrix multiplication involving L, calculate the total estimated
number of Japan and Korea tour packages sold weekly in May 2017 and
June 2017 respec ' 21
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10. In the diagram, OACB is a trapezium where AC is parallel to OB. The lines O4 and
BC are produced to the point D such that o = -1-
AD 2
D
A C
8
' .
o b B

(a) Given that OA=1a and (—73 =b, express, as simply as possible, in terms of a

and/or b,

@ 3D, | 1)

M g 2]
(b) Given that 5_;5 =3a+2b,

(i)  state the name of the quadrilateral ODEB, ]

(i) explainwhy O,Cand Elieina straight line. [2]
(¢) Find

(i) area of AADC

area of AODB ’ (2]
(ii) area of AODB
area of quadrilateral ODEB [3]
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11. Inalaser tag enclosure, 4, B, C and D are points on Jevel ground, with 4 due north of
Cand D. ZBAD =75°, ZBDC =100°,AB=70mand CD =30 m.

North
[
A o
-‘[Sﬂ 70 m
8
i0m
C
() Show that the length of BD = 68.66 cm, correct to 2 decimal places. [2]
(b) Calculate
(i) the bearing of D from B, (1)
(ii) the length of CB, (2]
(iif) the area of A4BD . [2]

In a game, Mario at point B ran along the path B4 towards point 4 at a speed of

8 m/s. Sonic at the top of a 20-metre high guard tower at point D spotted Mario at
point B. .

He fired a shot that hit Mario when he was closest to the guard tower.

Assume that the time taken by the shot to hit the target from the time it was fired was

negligible.
(¢) Find
(i) the angle of depression of Mario from Sonic when the shot was fired, (3]
(ii) the time that elapsed from the instant Sonic spotted Mario at point B to the
instant Sonic fired the shot. (2]
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12. Answer the whole of this question on a sheet of graph paper.

The speed, v, in metres per second of a toy car on a race track propelled by a spring
launcher is given by v =5+ 47 —(?, where  is the time in seconds. The table below
shows the corresponding values of 7 and v.

t | 0 1 1.5 2.5 4 5
v 5 8 8.75 | 8.75 5 0

(8) Drawthe graphof v=5+4¢-1*for0<s<5. Use ascaleof 2 cmto | s on the

horizontal r-axis and 2 cm to 1 m/s on the vertical v-axis. [31
(b) Use your graph to find the maximum speed reached by the car. 11
(¢) (i) By drawing atangent, find the gradient of the graph at the point when
1=3.5s. (2]
(if) Use your answer to c(i) to explain what was happening to the car at
1=35s. [1]
(@ () By adding a suitable line to your graph, solve 4r—1*=2=0. [4]
{(ii) What do the solutions represent? [1]

13. Mr Mah is a motorcycle shop owner in Singapore who sells brand new motorcycles,
He is interested in importing the brand new Kawasaki Z100SX motorcycle from
Japan. The total costs to be incurred for importing the motorcycles to Singapore,
include the amount payable to the manufacturer, shipping costs, government taxes -
and duty. :

Information that Mr Mah needs is on the following page.
Mr Mah is interested in importing 20 motorcycles to sell.

(a) Calculate
(i) the cost of each motorcycle payable to the manufacturer, [1]
(i) the shipping and insurance cost of each motorcycle. 2]

Mr Mah targets a profit of 15% of his total costs incurred.
Mr Mah needs to decide how much he should sell each motorcycle.

(b) Suggest a sensible selling price for each motorcycle.
Justify your proposed selling price with a concluding statement. (7]
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Motorcycle Specifications
Motorcycle Model Kawasaki Z1000 SX

Year 2017

Weight 228 kg

Cost Payable to Manufacturer

Price per Unit (S8) $$18,250
Discount for purchases:

> 9 units 2.5%
> 19 units 5.0%
> 29 units 7.5%

Shipping and Insurance Cost:

[ Netweight (kg) Cost (5S)
< 2,000 3250 |
2,000 — 3,000 4,000
3,001 - 4,000 4,750

_4,001 - 5,000 5,500
5,001 — 10,000 6,000

[_ > 10,000 6,500

The followmg is extracted from the Singapore Land and Transport Authority

TAX ETRUCTURE FOR MOTORCYCLES & SCOOT ERS

BP/S4/E MATH/460

. s e |

(LTA") website.

I -,
| Registration Fee' (RF) ~ 83140
= : o Tiersd Rate:
e e TS vcummm* T mmu A
. m a®a - it LA
. Add:hannl 'Regt!t'lrﬂti:on r. First 55,000 1 15% l
‘F“J U’E-RF} L ,__,{:, | NWext $$5,000  s0%
sy B LI {l ¢. 585,001 to S810, DI}D] {
. Y & L e
o i L IR Abave §§10,000 100% J
E:ﬁ:lse ‘Duty® " - Il I'T“mf(}MV
______,______—--__L_. =
TLTA is responsible for planning, opc:mtmg, and rmaintaining Singapore’s land transpon mfrastrucmre
and systems.

23 The RF and ARF are government

motorcycles for sale in Singapore.
4 OMV (Open Market Value) - Rcfcr
51t is a tax on the cost paid 10 the ma)

|

taxes to be paxd by the tmporter for the registration of the

Bcturer of the motorcycle.
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‘S)d) &:*..: 1O ) ,
L) K" % b) 49' 449,50
[ q) [+ 2000 er)s—gJ
b) * 1D o) b6’
[27 7 = 3 /jf"‘f’ C) |15t
\Z) S(VTS&.()CW 22 &,J N 4’2"{"[0'\5/
€) 2 5 T
(32 )CKt3) 33
5 2o b)) g
20> D =
\6) ArO(ko}C w
17 a) P= % lq"") (xX-3) -4
b) $oor -5 (/J\) I oY 5
(8 a] x=16 /ﬂ""% asb) 0183
15 pP=8att ) 286
) &) n=i>
) (SO
c) Is
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a)  (3a-T)(c-¢b)
@ F =2k

2) olexs s

20) 250 KD
D) 3.ABxX IO

8) 1> 4
-3.5- -
K(OJ Zf’wy i@dg[ PG“M m‘fg&/ >
l7> Nz <0
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Answer all the questions,

1. Evaluate the following, leaving your answer correct to four significant figures.

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

2. The value of a house decreased by 14.3% between 2000 and 2016.
In 2000 the house was valued at $850 000.
Find its value in 2016.

3. A container is unloaded by 6 men in 24 minutes.

Given that all the men work at the same rate, find how lon

g it would take 9 men to unload the same
container,

Answer ... minutes [2]
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4. A car manufacturer states that a particular car
e Uses 5 litres of fuel in travelling 100 km
¢ produces 115 grams of COz for each kilometer travelled.

Use this information to calculate the mass of CO; produced by 1 litre of fuel.
Give your answer in kilograms.

ANSWer — ..oocoiiiiineiniinens kg (2]
5. (a)  Factorise completely 50p* -72¢°.
(b)  Solve the equation x—=2_x+l_,
4 3
) T=2n \/—_’Z . Make h the subject of the formula.
g
ANSWEr (B) .ooiivienenineneees 2]
Answer (D) ooovviieiie 2]
Answer (€)  werereiinenenne e 2]
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6. Similar buckets are available in two sizes.
The larger bucket has height 30 cm and base diameter 16 cm.
The small bucket has base diameter 8 cm.

@ @ )
8 16

(a) Find the height of the small bucket.

(b) Given that the small bucket has volume 850 cm’, find the volume of the large bucket.

Answer(a) .......c.cocieinenn.. cm[1]

Answer (b) ..ooiiivieiiiinin cm? [2]

7. The temperature inside a greenhouse is p"C, and outside it is —g"C, where p and g are positive

integers.
Write down an expression for
(a) the difference between the two temperatures,

(b) the mean of the two temperatures.

Answer (8) .....oooiiiiiiinn. C (1}
[ Answer (b} ... C (1]
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8. Green Line trains run every 10 minutes.
Red Line trains run every 20 minutes.
Purple Line trains run every 35 minutes.
One train from each Line leaves the city centre at 09 00.
After how many minutes will trains from all three Lines next leave the city centre in the same time?

Answer  iiiesisesiisssiseses minutes [2]

9. PQ, OR and RS are adjacent sides of a regular polygon. Given that ZRPQ = 20°,

calculate

(a) the exterior angle of the polygon,
(b)  the number of sides of the polygon,

(c)  £PRS.
ARSWEF () vvveeeeriemieeneeaeesnnieneeees (1]
(B) veeteeereeee e (1
| (o) £PRS =zaiavaesssasanssed1]
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16. #is directly proportional 10 Q2.

If Q is increased by 200%, find the percentage increase of P

Answer ... % [2]
11. Solve the inequalities 1.0);+8 +2<5+4x<8.
Show your solition on the number liﬂé:bélow.
A
5 4 3 2 4 0 1 2 3 4 &
[3]
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12. The diagram shows an equilateral triangle POR with PQ =(2x=3) cm, QR = (15— x -y} cm and
PR=(x+3y—-7)cm.

(2x-3)em (x+3y-7)em

& (15-x- y)em mE

(a) Using the information shown in the diagram, write down and simplify two simultaneous equations in
xand y.

(b) Solve these equations to find the value of x and the value of y.
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13. The information shows the common injuries children suffer in the United States of America (LiSA)

in 2013.
USA TODAY Spapshots™

Eiamry Fhe Armeniia Arafenry of Ol S larprosa.
By shanoon Kellty 3nd Frink fompa LKA T0DAY

(a) Explain one way in which the information is misleading.

Answer ... e

(b) Suggest one recommendation to overcome the misleading information provided.

_,4 RIEWET Lo e 2000000000

14. A map is drawn 1o a scale of 1 : 50 000.
(a)  Anairport runway is represented by a line of length 5.8 em on the map. Caiculate, in km. the

actual length of the runway.
(by  The actualarca ofthe airport is 6.5 km? . Calculate. in square centimetres, the arca on the map

which represents the airport

Answer (a) ... ... kmi{i]
{18)) 200 0d™: 0050 eemas caoosss ems |2
TN TS PR SRESOENT BT BREIMINARY EXARMING TGN 21T
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I15. (a) Sketch the graphof y = - xX)(x-3).

Answer fal

(2]
) )

Express x2 -4y 4 5 inthe form (x-a)’ +5.

(ii)  Sketch the graphof y=x?_4x,5

Answer (b)(i) x? - 45, 5 =i

(i)

(2]

-
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16. A company produces three types of soft drinks in 2 different sizes.
The following matrices shows the weeklv production, in thousands of litres and the cost
per litre in cents, for producing soft drinks of any flavour in 2 different sizes.
Raspberry Orange Lemon

Regular  Large
15 26 18
Regular Cost (45 60 )

Large 14 24 16
‘ J

(1s 26 18
(a) Find (45 60)U4 Sl
Answer (2) «oeeeeniciiiiiiiiiin [2]

(b) Explain what your answer to (a) represents.

5337 ({5)) cootomoemomoo0000006000000000000000006AGEAE0ABOAEACCACIOA0NOCOONOGABAAAN00AAAANO0ME

.................................................................................... [

17.
g ={x:xisaninteger and 0 < x <15}

A ={x:xis a prime number}
B ={x:xis aninteger divisible by 3}

Draw a Venn diagram to illustrate this information, showing elements in each set clearly.

Answer g

(2]
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18. ABCD is a trapezium in which BC = 8 units. A is the point (-4,0) and B is the point

(-1,4). The area of the trapezium is 50 square units.

i ik
B(=1,41 [
X
A(~4,0) 0 D
(a) Calculate the length of AB.
Answar (B, uiivasranniasisniasanrsnanaranasies (1
(b) Find the coordinates of C.
Answer (b) (,','l 1
(c) Find the coordinates of D.
Answer (€) (ovvvvernirny seererennens ) 21
(d) Write down the value of cos ZABC .
Answer (d) coSZABC =...ooivviiiiinnnn i
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19. A production line produces loaves of bread with a mass of 500 grams each.
Two separate production lines, P and O, were operated and 10 loaves were taken as samples from
each line which had the following masses:
Line P 502, 487, 488, 490, 507, 500, 498, 491, 505, 490

Line @ 510, 501, 482, 489, 496, 506, 478, 489, 503, 492

(a) Find the mean mass of the products from both lines.

Answer(a) LineP...........coceeun.... n

(b) Find the standard deviation of the product mass from both lines.

Answer (b)  LineP.....covviiinnnnnn. n

(c) If a loaf from each line is picked at random and each weighs 480 grams and 485 grams
respectively, which line did the lighter loaf likely to come from?
Justify your decision with explanation.

ARSWEE o ittt e,

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

.......... 2]
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20. On a plate there are ten biscuits.
Four of the biscuits are round and six of the biscuits are square.
Joe chooses a biscuit at random from the plate and eats it.
e then chooses another biscuit at random from the plate.
The tree diagram shows the possible outcomes and some of the probabilities.

First biscuat Second biscuat

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

(a) Complete the tree diagram. (2]
(b) Calculate the probability that Joe chooses
(i) two round biscuits,

(ii) one round biscuit and one square biscuit.

Answer (B)(1) «oovivnnine n
(BYGEE) «ovnverrovserseersronesessns 2]
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21.(a)  Simplify the expression (3x2 y}" X (_5.\"3 y‘) o giving your answer in positive index

notation.
Answer (8) i ridiiim e e [2]
Y & 2
(b) Solve B 328 =22 432
Answer (O) p=._......coooovuiiii [2]
(¢)  Express the number 0.0040589%in standard form,
Answer (¢) ... ypvaaaascsiiaa [1]
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=16 -

22,

)

(a) Giventhat p =( \J and ¢ =(’?], find
ey

e

ORR

(i) the value of m such that p + ¢ is parallel to the y-axis.

Answer (8)(0) cxrreeeeceeseoees-umits [1]

Answer (2)(11)v.ovrinee 1]

(b) In the diagram, OABCDE is a regular hexagon. OA=a, AB=b.

A4 b g

E D

(I) Express the following vectors, as simply as possible, in terms ofaand b.
@ oc,
(i) BC,
-+
(iii) 4D.
(IX) What type of quadrilateral is ABCD? Justify your answer using vectors.

Answer (D)) oo M

(i) iasnsiansansransimssncatrases ]

(H5) siassmaniiabundianansne o ve (1]

Frgwer (1) R o e S T e » (1]
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23. All construction lines must be clearly shown.

(a) Construct, and label clearly, the quadrilateral ABCD in which AB = BC = CD, £ABC =70°
and £BAD =100°.

The line AB has been drawn for you. (2]
(b) On the quadrilateral, construct

(i) the bisector of angle 4BC, i

(i)  the perpendicular bisector of the line BC. m

(c) The two bisectors in (b) intersect at the point P. Measure and write down the length of 8P, incm,
correct to 1"decimal place.

ANnswer (C) ...oxrssssasibaimrisrsnssis 1]

End of Paper
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[2]
Mathematical Formulae

Compound interest

Total amiount = P[! P
1030
Mensuration

Curved surface area of cone = 77/

Surface area of a sphere = 47,2

Volume of a cone = %m"h
=4
Volume of a sphere = 37"

Area of triangle ABC = -%—ab sinC
Arc length= r8, where is 0 in radians
Sector area = %rze , where G is in rad'iéns
Trigonometry

a b __ €
sind sinB sinC

a® = b+ c*~2bccos A
Statistics
: fx
Mean = ——
xf

. A (2AY
Standard deviation = [ =" _ o
L] J

>
-
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1. (a) Solve the equation (1 +4x) =81, 2]
(b) Express as a single fraction in its simplest form EFPE R vk 2]
(¢) Find the integers x such that 2x +1<9<3x+1. 2]
(d) Factorise completely a® +96° - 6ab - 2a + 65 2]
2. (a) A string of beads on a table is partly covered by a piece of cloth as shown.
There are 2 white beads between every 2 black beads.
Altogether, there are 14 black beads.
John guessed that the number of white beads was 28.
Do you agree? Justily your decision with calculations. [3]
L
(b) It is given that 3b=4a and 2c =5a.
0) Find a:b:c. 2]
(ii) Ifa+b+c=10, find b. (3]

t
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3. John bought x light bulbs for $25.

(a) Write down an expression in terms of x for the price, in dollars, he had paid for each light
bulb.

(b) He wanted to sell each light bulb at a profit of 50 cents, (n
50 + x
: (1]

Show that his selling price for each light bulb was $ 5
X

(c) John managed to sell 8 light bulbs at this price. Write down an expression, in terms of x,

for

0] the total amount of money, in dollars, he had received for selling the 8 light bulbs.
1

(iiy  the number of light bulbs that remained unsold, H

(d) John sold the remaining light bulbs at $2 each.
Write down an expression in terms of x for the total amount of money, in dollars, he had
received from selling these light bulbs. [

(e) John received $46 altogether.

Form an equation in x and show that it reducesto x> -29x +100' =0 . 13]
(f) Hence or otherwise, find the number of light bulbs John had bought. [3)
©v! THE FIRST PRESIDENT SCHOOL X PRELIMINARY EXAMINATION 2017
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250

1040

Figure 1

Figure | shows the quadrilateral ABCD. Quadrilateral ABCD represent a level enclosed area for
the rabbits with a path BD.
AB=600 m, BC=1040m, BD=950mand ZCBD =42° and ZBAD =118°.

(a) Calculate

(i) ZABD, [4]
(i)  the length of CD, [4]
(iii)  the shortest distance from C to BD. 2]

(b) An eagle is flying directly above the path BD at a height of 500 m.
Calculate the greatest angle of depression of the point C as seen by the eagle. [2)
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S. P, O R Sand T are the different shaped blocks of ice stored in the refrigerated enclosed room

{a) At 10 p.m. on Monday the cooling system failed, and the blocks started to melt
At the end of each 24 hour period, the volume of each block was 149 Ie
at the start of that period. as 14% less than its volume

() Block 2 has a volume of 7500 cm’ at 10 p.m. on Monday.
Calculate its volume at 10 p.m. on Wednesday. [2]

(ii) BIOCR Q had a volume of 6490 cm’® at 10 p-m. on Tuesday. -
Calculate the volume at 10 p.im. on the previous day. V [2]

(iii) ~ Showing your working clearly, find on which day the volume of R was half its
volume at 10 p.m. on Monday, 2]

(b) At 10 p.m. on Monday, Block §was a hemisphere with radius 18 cm.

Calculate
(i)  its volume,
(2]
(ii)  its total surface area. : Sop
¢ , Bt : 2]

(¢) Asblock T melted, its shape was always geometrically similar to its original
It had a volume of 5000 cm” when its height was 12 cm, ©#8 original shape,
Calculate its height when its volume was 1080 cm?, 2]
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6. Figure 2A shows the cross-section of an underground train tunnel.

Figure 2A . Figure 2B
With reference to Figure 2B.
AB represents the horizontal (rack surface, where the shaded region beneath it is covered with

concrete.
Arc AYB represents the metal ceiling of'the tunnel.

O is the centre of the circle with radius # metres.
X is the midpoint of 4B and its vertically below Y.

Given that AB=XY =16m.

(a) Calculate
(i) the value of r, [3]

()  £40X, 0]

(iii)  the volume of concrete used for the tunnel, given the tunnel is 900 m
long. (3]

(b) A similar model of the tunncl is made. The radius of the model’s cross-section is

Scm.
Calculate the curved surface area of the model’s ceiling. [3]

(¢) A 130 metre long train travelling at a speed of 50 km/h entered the tunnel,
Calculate the time, in minutes and seconds, needed for the train to completely travel out of

the tunnel. 2]
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Figure 3 shows the circle ABSQ.
ABSQ has centre O. TQP and TSR are tangents to the circle.

LOTS=64, ZSAB =32" and ZACQ=T3.

(a) Joseph commented that there are at least three right angles i

Justify his camment with workings and reasons. 0]
(b) Calculate
@  ZSOB, "
Gy Z£T0Q, 2
@iy ZABQ, o
(ivy £BSR. 2]
©FYI THE FIRST PRESIDENT SCHOOL MATHEMATICS P2 PRELIMINARY EXAMINATION 2017
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8. A wooden cuboid has length 20 cm, width 7 cm and height 4 cm.
Three hemisphere, each of radius 1.5 ¢m, are hollowed out of the top of the cuboid, to
leave the block as shown in the diagram,

20

(a) Calculate the volume of wood in the block. [2]

(b) The four vertical sides are painted pink.
Calculate the total area that is painted pink. m

(¢) The inside of each hemispherical hollow is painted white.
The flat part of the top of the block is painted green.
Calculate the total area that is painted

(0 white, (1]
(if)  green. [1]
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9. Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation y=4x + 80 —~130.
x

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

X 1.5 2 2.5 3 4 5 7 8
y 16 a 4 2 | b 6.6 9.5
(a) Calculate the values of a and b. [

(b) Using the scales of 2 cm to represent 1 unit of x and 1 cm to represent 1 unit of y, draw the

graphof y= 4x+—6£- ~30 for the range 1.5<x<8. (3]

(¢) From your graph, find

(i)  the least value of y, [1]
(ii)  the range of values of x for which y = 4x + 8 _30<s. 21
X
(d) Find, by drawing a tangent, the gradient of the curve when x=5. [2]
(e) By drawing a suitable straight line on the same axes, find the solutions of the equation
3x* 60 -30x=0. B3]
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10. All employees in Singapore have a compulsory savings known as the Central Provident Fund
(CPF).
Zach worker is required to save a certain percentage of what he earns cach month with the CPE
and the employer contributes another percentage of his salary to his CPF account.
The total CPF contribution is then kept into 3 accounts in the proportion as shown in the table

below.

Contribution rates from ] January 2016 for private sector and public sector non-pensionable

- Singapore Citizen

- SPR* from the third year of obtaining SPR status

- SPR during the first two years of oblaining SPR status but who has jointly applied with
employer to contributc at full employer-full employee rates

*SPR (Permanent Resident)

Employse’s age" s =y o
((yelen) 5 s e e '
E.y e 1‘5." rll_l 'Jﬂﬁﬂ"ﬁ %_‘ j"ﬁ, M:-"’.'
% of minn} i !'& nl w:ul.-}
55 and below i7 20
Above 55 to 60 13 13 26
Above 60 to 85 9 7.5 18.5
Above 65 75 5 125

Figure 4A

Allocation rates from 1 January 2016 for private sector and public sector non-pensionable

employecs
Employse’s ags
(yoars) - !
= 1 AR "
Pk of wage) t*MI R
35 and below 23 6 ‘E.

Above 35 to 48 21 7 9
Above 4510 50 19 8 10
Above 50 to 55 15 15 10.5
Above 55 to 60 12 35 105
Above 80 to 85 35 25 105

Above 65 1 1 10.5

4 Figture 4B
®©YI1 THE FIRST PRESIDENT SCHOOL MATHEMATICS P2 PRELIMINARY EXAMINATION 2017
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[12)

In October 2016, Mr Ong who is 38 years old, earns $3000 a month, while his wife, who is
34 years old, earns $2000 a month.

(a) Calculate Mr Ong’s contribution and his employer’s contribution to his CPF account
monthly. [2]
Both Mr Ong and his wife have just paid the 10% downpayment for their HDB flat which
costs $400 000. They intend to pay the rest over a period of 20 years,

(b) Calculate how much they will have to pay pér month for the 20 years. [2]

For a part of the amount they have to pay, the Ongs will use the money from both their
Ordinary Accounts, and they will borrow the balance from a bank.

(c) Show that the amount from both their Ordinary Accounts to be used for the monthly
payment of the flat is $1090. 2]

(d) Calculate the amount of money they have to borrow from the bank over the period of
20 years. M

The:Ongs have to pay a simple interest rate of 1.48% for Year 1 and 1,58% thereafter.

(e) Calculate the total amount they have to pay the bank after 20 years. [3]
-End of Paper-
©Y1 THE FIRST PRESIDENT SCHOOL MATHEMATICS P2 PRELIMINARY EXAMINATION 2017
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YUSOF ISHAK SECONDARY SCHOOL
PRELIMINARY EXAMINATION 2017

BP/S4/E MATH/499

MATHEMATICS PAPER 1
SEC 4E/SN
MARKING SCHEME
1 -33? 1 { Do not an:cprh
Eﬂfﬂ 5in %- -0 0084428 ﬁsin;— , radian mode} —0.0001785535
=T (Degree mode)
. BI 1]
= —0.008463 (4 sip .ﬁgms}
] $850000 x (100-14.3 % Ml
= $728450 Al[2]
3 24x6 M1
16 minutes Al [2] |
4 1 Iitre =20 km
20 kan will emit 115 x 20 = 2300 grams of L0, M
i 2.3kg Al [2] |
S{=) S0p° - 124° ¥
2025p% - 36¢%) Mi
i 2Asp-6qX5p+6q) AllZ]
5¢b) =1 x+]
4 3
3(1'2]' ‘(1"‘[} 1
12 12
.31r»6—4x.—4,;_I Ml i
BT
-x-10=12
i Al 2]
5{c)
£
&) - "
Ix £ '
Y ert . |
h=gi—| or h="— Al{2] i
2% G © 1
6(x) As the two buckets are similar ! -
' . Heghtof smallbucket 8 | ‘
" Heightof largebucket 16 i |
| Height of smail bucket _ 8 ' |
| nghtcfmra!!bunk:r:-{—_-xﬁﬂicm !
f - 2 T — , Wby
| 6(h) t Volume of large bucket (18 Y | é
Volum of small bucket  { § f
| Volume of large buckci =2y | M1
£50 : _ |
Valume of large bucket = §x 850 = 6800 crr’ DATLL2 '

T TR POEETENT ST A

WUTHE e TICE Samrs -
TS e
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-4S -
7(s) Ftq BI [1]
7(b) 1 Bi[t
® ] 2e-a) B
8 LCM 0f10,20,35 = 5x2x2x7 R MI “‘—“‘—}
= 140 Al [2
After 140 minutes
9(a) 40° B {1]
9(b) 9 Bl [1]
9(<) 120° BI 1]
10 Fan
P=kQ’ where k is a constant
New i MI
RVEir:k(BQ) :
k zZ _ 2 AI [2
Percentage increase = -—ELQ#Q—) x 100% = 800%
i w’;+8+2<5+4x<8
10x+8+2<5+4x and S+4x<8§ M
[0x+8+6<15+12x and 4x<3 .
2x>-1 and x<’—3-
4
1
xX>—-—
2
- __1 < — Ai
. 2 = X 4
-_=
Al
A+ —f—t—t-> el
5 -4 -3 -2 1}0 1 2 3 4 &
1Z{s) 2x-3=x+3y-7 Zx-3=15-x-y
or _ or M
x-3y=-4 3x+y=18
x+3y-T=1S-x-¥ Al [2]
2x+4y =22 {Boy twa of the equations})
x+2y=11__ -
12¢b) x=5 y=3 MI
Al (2]
!
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-20-
| 13{a) - The information did not specify the total of number of children Any |
i | surveyed/population. OR with explanation
i
i | The informationdid not specify the information was obtained inone | B2 [2]
’ | hositpal/all hositpals in the USA. OR To explam why is
this important to
| BIG HEADLINE makes you think that 5.3% of children get spinal mention the
- - cord injuries... a pretty scary statistic for parents: population of the
L f children surveyed.
| 13{b) | For the record, the real figure should be based on the number of Bl [1}
l | injuries per year out of a population of centzin number in that country
14(s) |1 50000 7
| | emrepresent 0.5 km
| 5 8 cmrepresent 05%58=29km B1 (1]
[4(b) | T cm represent 0.5% 0.5 km’
65 ¢ em? MI
025 AL[2)
|
| 15(a}
15(b)( | 57 -4x+5=(x-2) +! B {i]
E5(b)(ii) R ‘\ Al T A S B - turning point
i N 5 O - Bl - y intercept
o YR [ B (el B, e S 2]
f 7 T i Y i S
- - e . R e ek v e e
B I 1 -
.' ! |
. i |
16(s) (1515 2610 1770) T
Al]2)
16({b} 1 The total weekly costs for Raspherry, Orange and Lemon drinks are B1{i]
£15.15, $26.10 and $17.70 respactively

AT HTHE T TS ©APER e b €y B R
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- e
7 3 - B2
Bl
(one number wrong}
|
138) | Lengthof B = V47 +3% = Sunics BI[1]
18(b) C(.4) B! [i}
18(c) i _
50—-5(8+x)x4:>x—l7 o
D(i3, 0) Al 2]
18(d) _ 3
cosAABC—-S B1[i]
19(z) Mean mass of Line P =495 8 g Bl o
Mean massof Line 0 =494.6 g Bl 2]
19b) | Standard deviation of Line P = 707 -4 Bl
Standard deviation of Line 0 =992 g Bl [2)
[ 19(c) The lighter loaf s likely to come from Q where the mean is lower. Bl '
The mass of line Os products are aiso more varied from their mean
value and hence, 2 higher chance of being lighter. B [2]
!
20(2) 3645 B1 forail three
5’3’6’5 o€ correct
| (1
20(b)H) 12 FT fromtheir Lree
90 diagram
IFT [1]
20(b)(i}) | 48 FT from their tree
| 90 'I diagram.
24
B for — oe FT
90
seen
| Or
M1 for
{4 ﬁ] 6 4}
—xX— || —x—
e 9) Lo 9
oe FT
- _laFrpy
I3 24 @ e = B B ENARERGE T T {
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-22.
2!(2) ‘ (3)( y)‘x(s_r )_14} ]
| = 27x%y° fix‘.'_v"‘
5 M1
| _27x°
| Sy Al (2]
1
21} | (1 vy 2
|| =1 =32% =277 .37
(s)
4x8=2"" Mi
I 21 = 2*.‘ A! [2]
| p=9
21 {c) 0.0040589 = 4.0589 107 Bi (1]
22{a)(i} T
{ H: 37 +(4)
]P|:5 unils B1[l]
22z)Gi) | m=-3 ‘ B1[1}
22(Ib)i) | OC = 248=2b : Bl (i}
236)i)° | BC = BA+ 4D +OC BILT
=-h-3 +2b !
22} | 4D = 4B+ BC+CD
=2b-2a By
22(b)(I1) | Since AD =2BC
AD N BC Bl (1]
ABCD 15 & lrapeZum _
23(a}
(b)(i) {a){2]
(b)) (B¥n (1]
{BYi{1]
| 2 possibie location
: af paint ) Butna
effert onthe
arsywer
|
23(e) BIfI]
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BP/S4/E MATH/504

1(a) (l+:i-.r)" =1
I+4x=i\[8—l

l+4x=9 or | +4x=-9
4x =8 or 4x=-10
| x=2Zorx==-25

Ml

Al [2]

I (b) | 3

+
2x+3 Ix-1

C12x-1)+3(2x+3)
T (x+3)2x-1)
Ix-1+6x+9
) (2x+ iih— li
8x+8
“(2x+3)2x-1)

Ml

Al [2]

1(c) | 2x+1<9<3x+1
2x+1<9 and9 <3x+1
:$;2x<8 and 3x>8

—=x<4 and x>§x=3

Ml

Al 2]

[1(@) | a* +9b° —6ab -—2a+ 65

| = (o +95* ~6ab)- 22+ 6b
=(a-3b) - 2(z-35)
=(a- b¥a-3t-12)

M1

Al 2]

£re1 THE FIRST PRESIDENT SCHOOL RATHERATICS P2
4 Erpregy | & W d hosdemr
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{14]

2(a) | Number of sets of 2 white beads and | black bead

{14-1=13 |
Total number of white beads {
| 23x>2==‘26 B3 (3] |
| | Disagree '
' i
Students must be able to explam and show how they obtained |
the answer o |
KD | 3y 4o 2-3 558234 i
a 2 o '
2c—50::>;_-5-:>a.c—2 5 31 (2] |
cabc=6:8:15 I
2(bXiui) | Let a=6k 5 =8k c =15k |
! 6k+8k +15k=10 Ml |
19
k= —
29 Al |
58 _ |
Ervy THE FIRST PRESIDENT SCHOOL KMATHEMATICS P2 PREL BANARY EXAMIHATION 2047
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3 (a) ]'x bulbs cost $25

| 1 bulb cost §2
B X

Bl[l}

3(0) | Selling price for each light bulb = §.25 + 50,50
e
_ 2543050
X
= 52(5+055)
2x
=0+
s 2x

Bi[1]

3 (eXi) Total amount = SM x8

irx
=$45U+I!
x

Blil]

3(c)11) | Number of unsold light bulbs = x — 8

BI [1]

3(d) | Total amount = $2 x (x - 8}
= §$2{x-8)

Bi(l]

3(e) Mu{;—s_}:%
3

200 A 16 = 46
X

200+ 4x+2x* —16x 3
X

2x' 122+ 200 = 46x

2x* - 58x+200=0

x* ~29x+100 =0 (Shown)

46

Al

Al [3]

h - (=29)£ (= 26 F - 41)100)
X=
20)
294441
A 2
2520
L
x=250rx=4
The number of bight bulbs cannot be fess than &,
~.x=4 s not applicable
The number of light bulbs, x =25

———— ]

Ml

Al
Al {3]
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= (18]
4(aX) [ 1n AMABD, |
l ! Using Sine Rule, 1
| | sinl 18 _sinsADB | M
; 950 600
. 600x st Al
| =sml4DB= S00=<sinL 12,
| 950
{ LADB =33 89" Al
' | ZADB =339 (1 decimal place) -
| LABD =180° - 118 -339"
=281 - L Al [4]
4(a¥u) | In ABCD,
| | Using Cosine Rule,
CD = /8507 4 1040° - 2(9501040 Joos 42° M2
CD=718m(3 sig. figures) Al [4]
4(a)1e1) | Let the required distance be A
Avea of ABCD = %1’950! 1040 = 4n 42°
%950 %1040 < 510 42" = x50 x b
fi= 1040 x 5in 42" Ml k
h=6959 |
k=696 m(3 sig figures) Al f2]
4(b) The greatest angle of depression occurs when the eagle (s !
i directly abovethe point on BD such that it 1s nearest to C I|
Eagie
|
|
{
|
500
i G950 W
! | 9=38T
| I
| |
| Greatest angle of depression s 35 7° (| decimal place) Al 2]
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Séa¥1i)

On Monday, volume = 7500 cm®. .

On Tuesday, volume = 86% of 7500

| = }é—x 7500 = 6450

| 0

| On Wednesday, volume = 86% of 6450

= -E-x 6450 = 5547
100

S(aXu)

Let x be the actual volume of Block O,
the volume of Block @ has been reduced as 86% of its actual

volume on Tuesday.
= 86%0f x=6450
£=6450 x22 _ 7500
86
Actual volume of Block Q on Monday = 7500cm” (3 sig.
figures) .

=5547cm’ (3 sig. figures} |

Ml

Al [2)

Mi

Al [2]

| S(aXiii)

Let v be the volume of Block R on Monday
On Tuesday, volume = -l%%v =0.86v

On Wednesday, volume = 1%%(0.8&}: 0.73%v
On Thursday, volume = 1%%—(0.7396 v)= 0.6361 v
On Friday, volume = ii;%(o.ﬁscsl v)=0.547v

On Saturday, volume = %%—(0.547 v)=0.470v

- Volume reduces to haif on Saturday.

MI

Al [2]

1{4
Volume of hemisphere = E[Eﬁrs)

I

2200 em’ (3 sig. figures)

Ml |

AL(2]

Total surface area of solid hemisphere S

= -t—fixrj }* wr?
St

= Lfan(sf J+ x08F

= 2036016+1018008
| =3054 024
| = 3050 e’ (2 sip. figures)

|
= Rl

RS - p
Yalure before [ height before 3

Volurre afier | heght afler )
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Ml

Al [2]
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| 8(2Xi) | 04*=0x" 5 AX?

! minute 14 seconds

P =(16-rf +8 e
F=26_32r+ 7 8 Al
32r=320 Al {3]
r=10 .
6K} | o sq0x = %
-3
10
g
am’zsm-‘[i—; B1[1]
o
LZACX =53.1" (1 decimal place)
8aXiii) | £40B=A53.1')
531 s
Shaded region = %)xn'x 16 -éx 10x10sin2{53.17) | M!
=44.74 m’
- Volume of concrete used Al
=4474x900
= 40 266 m’ Al[3]
= 40 300 m’ (correct to 3 sig. figures)
6 (b) Length of the model tunnel = %st
=450 m Bl
Reflex Z40B=360 -2(53.1f =25174°
: 74
Curved surface area = 3 x 2w x§x 450 M1
| =9965.6 cm?
| = 9970 cm? (3 sig. figures) Al [3]
6 (2) Totaldistance the train has to travel = 900+130=1030m. | M1
. — 1030 " ]
Time taken = o 60 =1236 minutes Al [2)

€ YRE FIRST PRESIDERT SCHOOL ST HERATICS P3
¢ Erpremn [ § Roms Acadirni
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¥a) £BSO=9C0 (n. £in a semicircle) gi
LBAQ=9C(nt. £in asemicircle) BI [3]
ZLOST or ZOQT=90 (tangent perp. radius at point of
contact}
TbXi) | £SOB=37 (s in the same segment) BH]I]
T(bX1i} 64"
LOTQ="2 =37 (OT bisects ZOTS ) Mi
2 Al [2)
LTOQ=180~3Z -90 =58 ( £ sum of &
Tb)iii) | LACE =180" -~ 73° =107"(adj. 5 onastr. line) Mi
ZABQ=180-32 -107=4T( Lsumof &) JALI2
7(b)iv} | OT =ST (tangents drawn to cicle form ext. point are equaly |~
180 - 64° Ty
| LDST = mm——— (base £sof isosceles A)
=] 58 ¢ : @t b f 3':::
ZBSR =180" - 90" - 58" (adj. £S ona st line)” .
=33 . . A Ai[l]
OR
| £BSR=37 (aliemate segment theorem) . B1,B1 21
&(a) Volumeof wood m the block =
[10:?:4}—6[%:;::3:1.5]) MI
=560—21 2085
= §38.79i5
=539 em’ (3 significant figures) Al(2]
&b} | Total area that is painted pink =
| 2(7x4)+ 2(20x 4)= 56 + 160
Z2i e B (1)
8(cKil | Total area that is painted white = 2x x x {1 SJ x 3 !
= 42417 i
| | =424 em’ (3 significant figures) B _____L_BE (1]
| 8(cXu) | Total area that is painted green = (20x 7}~ 3{z x 1.5? j l
=118.7915 S
=119 em? IB?M
w1 TE [IRET MREGINENT SO MATHERATICS P2 B L T AT TR AT ey 20
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J_éiﬂ} a=;=4(2)+-650'—30 - _ l

| =8+30-30
=8 1
b=y= 4(5)+ -§~—3o g"’5°“g

=20+12-30
— BI[1]

E[h] I : —_— 1 : e | T;_."__u Il W LY i —l T L Y -y
'|';.| f T3 in. 5 :ii_. .JJ 41 T - | 5 —-r_ Pl
- b=t o S il s st ;
1 CYTRE T B R T ﬁmudnln;&lﬁﬂ&gutm ®i] T Pl
ST ShihEde it Correct plotting of potets [P1] =
. e virtiEilz 3 Smm'ltﬂhlmm {F" 3 PI {3}

> =  Sm e o e v i
1] = L L el L bl B o ¥ s T L
5 T re i - ra Y
-4 A f X . L 5L L ol E_ 4.1 =r ‘e 2 H‘q ! v
FrfE il R e T TS IE O T e e | g T = A
L Ve x r L L & i i ra =in g
1 - H sli-r M e TP HHL bl (M= b TS i=f il 1 IR E
re ' i - .o
Y Lm nH = '[__'_;! o [TIE % i1 “ i | 1 1"!‘ NHIENIETE N
T '+ v T
HEN SRR T T T I e Tl T 1 LFi
1 ey i > = rus 1
s r 4 T o 5 W
Tt - - = =
. ) A 1s P L - i
] e s LRI IR AP I L Tl O - bl i AT el R e
T 3 3 T
T b= T b 1 —HeER = af g e 1Fi L et (5 I
| s wt = s
5 i R R R ES! G Fai gl bems A i
DL IEE S ST iy i B Fiii it SR
. it =T T ARD S i man
. e r o i .

- I T T - —
11"‘ . Bh i 1L
ETILSIENRE, T . B 3 B ) T
L d - +
H i 4 :H-! 1 i".' I — .I.l1 = --|I [

+ v 5 i 4 5 = - : = 1= M PR
e Ty PRt i 22 = mim i
Bt = i =1 =yt ‘ -
Lnw EE H i £ty b - ¥ roe] --lT
3 i T o
= RN SiNiEinn £ LS S S ) 5 o
=i : HEE L
f— [ S Ey iy e I T rien:i-h e 1

I 1 : 4 F + T —

G i S i n — SIS E

1 3 = m—— il . = g + 1 o]
233 o o = : s — 3 :

i} b A e - PR b oy 1 ARl - =S T "
— g i 1 = i, ]

-] bs L - : = 3 - 1 IR fan 5 e
}‘*' L S e B e e Tl [N CMTE: T

i b e X ey pa o el Brh BT LR § 1w mp g ar I_I—pEA

4 I 1 - 3 T
i e e TR E e B b B IO ] B O |
==l = =i S B TR B T e s e e |

Ec_)(i}_ | Least value of y =1 [BI]
Bl ]

60
For 4z +—--30<8§
* x M1

2<x<75 Al 2]

5(d) At x=5_ using 2 points on the 121 ngent, (7, 5) and (5, 2)

) : §-3 3 Mi
Cradient of tsngent = = 7 or L.5 Al 2]

| 8(e) i’

' 31+é—-30=0
, x

| R s i E
-' 4x+§~g—3€}=x =

X

| The solution is the intersection of the graphs

h
1
e g
|
|
La
e |
i
1
o

3 T SRS T SR SIENT STNI METHEMET e P PRELMMPATY CXEMSETION 37

'I!l_;2—=.'.'_.rr_-'lr-'l'_ -
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y=ax+2 30and y=x
X
ie whenr=2750r x=T72

| Pl
| ALL3]

JI 10(a)

Mr Ong’s monthly contribution = %% x $3000 = $600 .

Bl
|
i . s PN ¥ _ {
I?xs employer’s monthly contribution = -;.ax $3000 __ssz_o _EI BL(2]
KB} | They have to pay %%xsmoooo - $360000 over 20 years | ”
$360000
h they have t —_—=
1 Each month, they have 10 pay S $1500 AL[2)
10{c) | Amount to be used for monthly payment
2 x$3000)+(£x$2000)-$§090 (Shown) M
~ {100 100 All)
10(d) | They have to borrow (§1500 - $1090 )= 20 x 12 = $98400 BL{1)
10{e) They have 1o pay .
1 b
[1—;‘; xQmelJ=5MSﬁ.32Yﬂrlimm‘cﬂ M
[%’%x?&dﬂﬂxt?}i‘ﬂrl onwards Mi
$29539.68
(A |

$98400+ 3145632+ 32953968
= $129396
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