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Ve

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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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]

HUYDS HEV | ST ITHIND [Tlll'll aver
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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]

4048/1/2017Sec4Prelims [Turn over
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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]

4048/1/2017Sec4Prelims [Turn over
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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]

4048/1/2017SecAPrelims [Turn over
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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]

4048/1/2017Sec4Prelims
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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 =
4048/1/2017SechPrelims [Turn over
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TANJONG KATONG SECONDARY SCHOOL

Preliminary Examination 2017

Secondary 4
CANDIDATE
NAME
CLASS INDEX NUMBER
MATHEMATICS 4048/02
Paper 2 Wednesday 23 August 2017

2 hours 30 minutes

Additiona! Materials: Writing Paper
Graph 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 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.

. [Turn over
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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

4048/2/SecAPrelims’17
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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

4048/2/ScodPrelims’ 17
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(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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(b)

(c)
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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

4048/2/SecAPrelims’17
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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]

4048/2/ScodPrelims’17
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8

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]

4048/2/SecAPrelims’17
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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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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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[ 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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21
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

4048/1/2017Sec4Prelims |Turn over
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2

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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3 .
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_]__
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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., °
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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,
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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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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
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CHEH T e e T T T e A R R
T & 2L R B L 5 i
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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]

99Tutors.SG | Page 458 [Turn over



Free Tuition Listing @ 99Tutors.SG

10

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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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 questions.
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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]

©Y! THE FIRST PRESIDENT SCHOOL
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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]

i
i PRELIMINARY EXAMINATION 2017
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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]
©vi THE FIRST PRESIDENT SCHOOL 5 PRELIMINARY EXAMINATION 2017
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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]
@i THE FIRST PRESIDENT SCHOCL | PRELIMINARY EXAMINATION 2017
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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]

©vi THE FIRST PRESIDENT SCHOOL PRELIMINARY EXAMINATION 2047
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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.

©VI THE FIRST PRESIDENT SCHOOL PRELIMINARY EXAMINATION 2017
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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]

Y| THE FIRST PRESIDENT SCHOOL PRELIMINARY EXAMINATION 2017
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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]
Y| TRE FIRST PRESIDENT SCHOOL @ETHEMATICS PA?ER 1 PRELIMINARY EXARINATION 2017
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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]

©YI THE FIRST PRESIDENT SCHOOL MATHEMATICS PAPER 1
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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]
Bvi THE ©R3T PRESIJERT SCHOOL SRELIMINARY EXARINATION 2017
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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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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]
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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
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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-
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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

99Tutors.SG | Page 498



Free Tuition Listing @ 99Tutors.SG

BP/S4/E MATH/500

-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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| 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

99Tutors.SG | Page 500



BP/S4/E MATH/502
Free Tuition Listing @ 99Tutors.SG

- 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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Markiag Scheme

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]
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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
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{201
¥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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f21]

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
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For 4z +—--30<8§
* x M1
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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]
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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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