“.‘,; HILLGROVE SECONDARY SCHOOL
- -

,;.ghl/ .. PRELIMINARY EXAMINATION 2019

“IWHILLGROVE  SECONDARY 4 (EXPRESS) / 5 (NORMAL
ACADEMIC)

CANDIDATE ( ) CLASS i

NAME

CENTRE S INDEX

NUMBER NUMBER

MATHEMATICS 4048/02

Paper 2. 26 August 2019

Candidates answer on the Question Paper. 2 hours 30 minutes

No Additional Materials are required. 8.00 a.m. to 10.30 a.m.

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on 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 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 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 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 number of marks for this paper is 100.

For Examiner’s Use

Parent’s/ Guardian’s Signature:

TOTAL 100

Setier: Miss Li Ziyi

This document consists of 25 printed pages



Mathematical Formulae
Compound interest

Total amount = P 1+L
100

Mensuration

Curved surface area of a cone = 77l

Surface area of a sphere = 47 r’

1
Volume of a cone = E:r r’h
4 5
Volume of a sphere = g?r r

Area of triangle ABC = %absinC
Arc length = r@ , where @ is in radians

Sector area = %rzﬁ , where @ is in radians

Trigonometry

a'_b c

sind sinB B sinC

a’> =b* +c? —2bccosA

Statistics

Xfx

Mean = ——

Standard deviation = \/ zzji : _(%}
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1 (a)  Solve the inequality

Answer all the questions.

2+3xS3—x
2

16x* — y?
4x* +9xy+2y*

(b)  Simplify

[2]

[3]
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(¢) Giventhat x= w% is a solution of (m—1)x* +(m—2)x=2m—15, find the value of m

[3]
and the second possible value of x.
(d) Solve the equation x+5= 135;__11 ) 3]
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sy 3 — (4
2 AB =[ 2} and OB = [{J, where O is the origin.

(a)  Find the length of 4B.

(b)  Find the equation of line 45.

(¢) Cisapoint on x —axis such that angle ACB is a right angle.

Find the tangent of angle ABC.

[1]

[2]
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(d)  The equation of the line m is 3y +2x=6. Line m intersects the x —axis at D and y —

axis at £.

@) Show how you can tell that the line m does not intersect the line AB. [2]
()  Find ED [2]
(iii) What type of quadrilateral is ABDE? Explain your answer. [3]
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3 Rashidi wants to make a closed rectangular box to contain his toys. The box has a
rectangular base of sides 3x cm and x cm and its height is 4 cm.

@ @ The volume of the box is 90 cm?. [1]

Express £ in terms of x.

(i)  Show that the total surface area of the box 4 cm?, is given by 4= il +6x°.  [2]
X

The table shows some corresponding values of x and A4, correct to the nearest integer.

1 2 3 4 6 7 8
246 144 134 156 256 328 414
(a)  Find the value of b.
(b)  Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0< x < 8.

Using a scale of 2 cm to represent 50 units, draw a vertical 4-axis for 0< 4 <500.

On your axes, plot the points given in the table and join them with a smooth curve on
the grid in page 9.
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(¢) By drawing a tangent, find the gradient of the curve at (2, 144). [2]

(d) Rashidi wants to make a box with a total surface area of 100 cm? without changing [2]
the volume of the box. Is it possible to do so? Explain your answer.
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Replace this page with graph paper.
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4 A, B and C represent three islands.
Both boats X and ¥ left from island 4.

The bearings of B and C from 4 is 160° and 100° respectively.
Boat X sailed towards B at a speed of x km/h. Boat Y sailed towards C at a speed of (x+32) kmv/h.

Boat X and Y took 2 hours to reach B and C respectively.

A
N
A
C
B
(a) Write an expression, in terms of x, for the distance travelled by Boat X. [1]
(b) Band C are 150 km apart. [4]

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

x* +32x-4601=0.
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(b)  Solve the equation x* +32x—4601=0.

(¢)  Boat Xreturned from B to 4 and took 30 more minutes than the onward journey.

Find the speed of Boat X for the return journey.

(3]

[2]

HGV Sec 4E/5N E-Math Prelim Paper 2 2019

11



5 O is the centre of the circle passing through 4, B, C, D and E. UBX is the tangent to the
circle at B. ACX is a straight line which passes through O. ZCBX = ZCXB =30° and
ZEDC =140°. '

30° X

(a)  Stating your reasons clearly, find,

()  «BAC, [2]
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(i) ZCEB, (1]

(iii) ZCBE, [1]
(ivy ZOBY. (2]
(b)  Tisapoint such that angle ATE is 60° and on the same side as point B. [3]

State whether point 7" lies in the circle.

Explain your answer.
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6 Angela and Ruth went on a free-and-easy trip to Sydney.
(a) They both exchanged S$1600 at a money changer in Singapore. The money changer
used an exchange rate between Singapore dollars (S$) and Australian dollars (A$) of
A$ 1 =-S5850.95.

Calculate the amount of Australian dollars they received.

(b) They booked their accommodation through the Waterbnb application.
Each night at the accommodation costs A$110.25. However, there was a 10% service
charge. An additional 5% daily cleaning fee was imposed only on the cost of the
accommodation.

They booked a total of 8 nights at the accommodation.

Calculate the total cost of their accommodation in Australian dollars.

[2]
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(¢) Ruth also purchased a watch in Sydney. [3]

To pay for the watch, she borrowed S$ 2340 for 2 years at an interest of 5.6% per
annum compounded half-yearly. -

Calculate the amount of interest she paid for the watch.

(c) Sydney has a population of 4.627 million and Darwin has a population of 132 000. [2]

Calculate how many more people live in Sydney than in Darwin, giving your answer
in standard form.
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7 Hillgrove organised an annual school carnival to raise funds for a children’s home.
Two different classes sold three different flavours of Bubble Tea to raise funds.

The table below shows the number of Bubble Tea sold by each class and the price of the

Bubble Tea.
Flavours Class 4-10 Class 4-11 | Price per cup
Milk Oolong 30 20 $1.90
Cheese 20 40 $3.20
Peach
Brown Sugar 15 10 $2.50

(a) Represent the number of different flavours of Bubble Tea sold by each classina 3x2  [1]

matrix, F.
(b) Represent the prices of Bubble Tea in a 1x3 matrix, P. [1]
II
|
(¢) Evaluate the matrix R =PF. [2]
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(d) Explain what each element in matrix R means. [1]

1
(e Mis (J Evaluate A =RM and explain what the element in A means. [2]
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The diagram represents the roof of a house. The ridge 4B is horizontal and is built centrally
above the rectangular plane WXYZ. AM is the height of the ridge above WXYZ. It is given that
WX =15m,XY =8 m, 4B=7 mand AM =2.5 m.

(a) Show that WM is 5.657 m, correct to 4 significant figures. [2]
(b) Find
(i) angle AWM, (2]
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(i) AW,

(i) AX

(¢) Find the smallest angle of elevation of 4 from a point along WX.

[2]

[4]

[2]
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4 S B

ABCD is a square of length 12 cm. DQP and BRS are two identical quadrants and arcs
QP and RS meet at point X. DCX is a straight line.

(@) Find

@@ the perimeter of the shaded region, [4]

HGV Sec 4E/5N E-Math Prelim Paper 2 2019 20




(i)  the area of QRX. [Note: QRX is not a triangle] [3]

(b) Show that triangle DAB is similar to triangle RCQ. [3]
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10  There was a hit and run car accident along the Pan-Island Expressway (PIE). It was raining the day
before and the road was wet. PIE has a speed limit of 80 kin/h. The police needed to find out who
the driver was and there were some items found at the scene.

905612 i
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Exhibit A: slip of paper
with driver’s telephone
number

134
ﬁ

ge.n.
=
Ca'yn

Exhibit B: driver’s shoes print
—25 c¢m in length

Exhibit C: driver’s vehicle skid marks — 350 ft. in length
It is given that the velocity of the car is directly
proportional to the square root of the length of skid marks.

The police also uses graphs below to help them to solve crimes.

h

4
height of a person (cm)

180 [~

[

27 length of foot (cm)
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velocity of ve:‘uic,»,’ej (mph)

_. ondryroad

50 /
25 el | il
o

_. on wet road

._...___._________.

| 50 100 length of skid marks (ft)

Length Conversion

1ft 0.3048 m

1 mile 1.609 km

Ji—feet

mph — miles per hour

Note that the graphs only give predicted estimated values.

(a) Given that there are 8-digits in the driver’s telephone number, find the total number of  [2]
possible telephone numbers.
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The police then narrowed to three suspects with their details below.

Daniel Lee Jacob Yap Samuel Wong
Height 1.78 m 1.66 m 1.82 m
Brand of vehicle Kia Toyota Volkswagen
they own
Composition Fine
Light Vehicle Heavy Vehicle
Speed limit
(Examples: motor cars, (Examples: tractors,
motorcycles, light goods buses, trailers, etc.)
van, eic.)

Exceeding road speed limit $150 $200
by 1 —20 km/h
Exceeding road speed limit $200 $250
by 21 — 30 km/h
Exceeding road speed limit $300 $400
by 31 —40 km/h
Exceeding 41 km/h prosecution in court
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(b)  Find the driver who was involved in the accident and determine the appropriate fine
for speeding ticket.

Justify your decision with calculations.

(7]
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Mathematical Formulae
Compound interest

Total amount = P (l + L]
100

Mensuration
Curved surface area of a cone = zr/

Surface area of a sphere = 47 *

Volume of a cone = %:r r*h
_4_
Volume of a sphere = 5:: r

Area of triangle ABC = -;-absinC

Arc length = ¥@, where @ is in radians

Sector area = é—rzt?, where @ is in radians

Trigonometry

a b . i€
sind sinB sinC

a’=b*+c¢?-2bccos 4

Statistics

Mean =

2f
7

S
Standard deviation = \j_zid[z_ﬁj
L \Zf

HGV Sec 4E/5N E-Mathematics Prelim Paper 1



b b

; : i | - . !
i A - r— —) —— P

—

I P S e S Ce——"

Answer all the questions.
1 Write the following numbers in order of size, starting with the largest.
2
3T 037, 037, (-3—?—
100 100

L}

Answer > > [1]
2 Write down the sets represented by the following shaded regions.
@)
g
Answer [1]
(b)
Answer (1]
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3  Show that ( 1+ Sn)2 —6is a multiple of 5 for all integer values of .

Answer

(2]

4 (@) Express x’ —6x+5in the form of (x—a)* +b.

Answer [1]

(b)  Hence, solve x> —6x+5=0.

Answer or [1]
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i

Nithya runs a photography club.
Her club currently has 62 boys and 39 girls.
Her aim is to have at least 45 % of members to be girls.

Find the smallest number of girls she needs to recruit to achieve this.

Answer [2]

6 A pizzais divided in the ratio of 3 : 7 : 5 for Adrian, Ben and Carl respectively. Ben then
divides his share in the ratio of 9 : 7 and give it to Adrian and Carl respectively.

Carl says that both he and Adrian have the same amount of pizza now.
Do you agree with Carl? Explain your answer.

Answer

(2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1 5



3x+5b

7  Itisgiventhat y= .
x—2¢

(@) Findywhen x=1, =2, c=4.

Answer [1]

(b)  Express x in terms of y, b and c.

Answer [2]

5 2 : ;
8  Given that cosx= 2—;— , where x is an acute angle, find the value of sin x+cos(180 —x) —tan x

without the use of calculator.

Answer [3]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1 6



9 (a)  The product of three prime numbers a, b and ¢ is m, where m is an even number.

The smallest and the largest number out of the three prime numbers are ¢ and ¢
respectively.

State the value of ¢ and explain your answer.

Answer

[2]

(b)  Giventhat b=23and m is less than 670, find the largest possible value of c.

Answer 5 [2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1 7



10 The diagram shows a plot of land labelled WXYZ.

North

(a)  Construct the bisector of angle WZY.

(b)  Construct the perpendicular bisector of WZ.

(c) ) The government is planning to build a playground that is equidistant
from W and Z and WZ and YZ. Mark and label the location of the
playground as P.

(i) Hence, find the bearing of P from Y.

Answer

(1]
(1]
[1]

[1]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1



11 (a) Given that 4(x+2y)=5x-3y, find the ratio of x : y.

Answer

b

(d)  Solve % =81,

Answer

(2]

(2]
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12 Winnie is drawing an n-sided regular polygon.
The total sum of the interior angles is A°.

Given that #+n=1631, find the values of /% and n.

Answer h=

n= [4]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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13

In the diagram, 4 and B are points on a circle, centre O. The radius of the circle is 5 cm
and length of 45 is 9.4 cm.

Find the area of the minor segment 4B.

Answer

(4]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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14

A B
X
D
y C
Z

ABCD is a square and AY is perpendicular to XZ. XYZ and ADZ are straight lines. Y is the
midpoint of CD.

(a) Show that triangle DYZ is congruent to triangle CY.X.

(ii) Show that AZ =A4X.

(2]

[2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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15 Serene has two boxes of cards.
One box contains cards that has either a circle or a square.
The other box contain cards that are green or blue in colour.

Serene picks a card from each box at random.
The probability that she picks a circle card is c.
The probability that she picks a green card is g.

(a)  Complete the table for the card that Serene picks, writing each probability in terms of ¢
and g.

Event Probability

Circle and Green

Square and Green

Circle and Blue

Square and Blue

2]
(b)  The probability that she picks a circle card is % :
The probability that she picks a circle card and green card is % :
Hence, or otherwise, find the total number of green cards given that the total
number of blue and green cards is 30.
Answer [3]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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16 The diagram shows the speed — time graph for a truck’s journey.

The distance travelled for the first ¢ seconds is 756 m.

Speed
(m/s)

v

0 10 !

Time (seconds)

(@) Findz

Answer [2]

(b)  Calculate the deceleration at the 15" second of the journey.

Answer [2]

(¢)  Find the average speed in km/h.

Answer [2]

17 The diagram shows a parallelogram OXYZ.

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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Z C

o
1%

O a

|
AVl

a IY

OA=aand OB=b.BED and AEC are lines parallel to the sides of the parallelogram.
OX =30Aand OZ =20B.

(a)  Express EY in terms of a and b, as simply as possible.

Answer [2]

(b)  Write down two vectors that can be written as b — 3a.

Answer and [2]

(© Find the ratio of the area of triangle BCE to the area of parallelogram OXYZ.

Answer (2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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18

The diagram shows a toy that combines a cone and a hemisphere. The slant height of the
coneis 17 cm and the perpendicular height of the cone is 15 cm.

(@)  Show that the radius of the hemisphere is 8 cm.

[2]
(b)  Calculate the surface area of the toy.

Answer [3]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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(c) The company wants to make a mimiature version of the toy such that the volume

of the miniature toy is é of the volume of the actual toy.

Calculate the radius of the miniature toy.

Answer

[2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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19 The travelling times taken by 50 students from home to school are recorded.
The cumulative frequency curve below shows the distribution of their times.

s bt

o
o

w
o

3]
o

Number of students

A

10

Time (minutes)

(a)  Use your graph to estimate

(i) the median

Answer [1]

(ii) the interquartile range

Answer [2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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(b)  Find the probability that two students, chosen at random, take less than 70
minutes to travel to school.

Answer [2]

(¢) A student states that 32% of the students took at least 36 minutes to travel to
school.

Comment on whether the data from the school supports this claim.

Answer

[2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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20 The diagram shows two triangles ABC and BDC.

AC=3cm, AB=4 cm, BC=5 cm, BD=10 cm and ZCBD =113°.

(a) Show that ZCAB is aright angle.

(2]
(b)  Find ZBDC.

Answer [2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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(¢)  Find the area of ABDC.

Answer [2]

(d) A circle is drawn through the points 4, B and C. State the length of the diameter
of the circle. Explain your answer.

[2]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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Answer all the questions. ()
o m and the second possible value of x,
i (1)  Solve the inequality 21;3'\537"‘. 21
e A= =% o sohon,
k3% 3-x )Y ¢+ e %) = 2w (wI]
RS p vh ath e N
< D L
2 I - ‘]'_'M - f & 2 -
Bbr < IS-5x i) 63 .0
F >on i
Hx ¢ n :
M= T, CAl
3 o0 7 il
" P / v k1=
L 2 (3n-41 &
3n. JC%R =9
SO
@ 3 B P resaq iule
16x — y* %66141\'&- (a] =
15x~1

b Simplify ————
®) o) dx? +9xp+2y°

@Q o g

[br~ _Uv
OHS)(3x-1) = IS0 Twa)

ey By \
@\@Qu IX ) HISx-F = ISk —|
e Worey .o

(Ge-W) (x4} =g wi
- x= -l e |+ A

Given that x = o is a solution of (m—1)x* +(m—=2)x =2m —15, find the value of m

(3]

[3]
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. A . (4
2 AB = [ _J and OB = [{l)' where O is the origin.

(d)  The cquation of the line m is 3y -+ 2y = 6. Line m intersects the v — axis at £ and -
axis at £
(i) Show how you can tell that the line m does not interseet the line A5,
(a)  Find the length of 42, [1]
e n: 3y +2= ¢
. i fm =2 =
RN o 3= Ex 4>
= Sz W= 0 = ol gaa e
T 260583 I7¥ el 4o lwve AR awd has o dr{?ln‘.‘.wi—
=261 umth . el
(b)  Find the equation of line .18,

wvimmek ane  ancle-,

[

CRD

[2]

god f M= -

swbx, wm= ""-3‘__3‘" and (Lhﬁ) iy J:“ﬁ't'c_

0= ""%Nli-c
c= 2%

\<\®- (iii)  What type ol quadrilateral is ABDE? Explain your answer,
(¢)  Cisapoint onx - axis such thaty
Find the tangent of angle AB8C",
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3 Rashidi wants to make a closed rectangular box to contain his toys. The box has a : .
rectangular base of sides 3x cm and x cm and its height is & cm. (c) By drawing a tangent, find the gradient of the curve at(2, 144). [2]

( 1:10)  ad  (ér0)

(1) (i) The volume of the box is 90 cm?. [
I T dm
Express 4 in terms of x. st 180 — O e} w o fagert o
@ = (3‘)(*)0") -2 tomect yovrt

a0 = -3 ik e _

b o (NI > ~%0-5 <gmd ¢21q
= 30

=

Mith a total surface area of 100 cm? without changing [2]
possible to do s0? Explain your answer.

CAYJ
D met Wnb\a w 4 39

. o 240 ¢ vo
(i)~ Show that the total surface area of the box 4 cm?, is given by 4=="—+6x", [2] //
x
«*

A= 2+ 2@x)0) £ 20300/ ]

h ; s ghy + Cxv (b&c witih e dwoliest Enf‘o‘e .
Ix o 8(%)1 + 6x” Qﬂ is Qﬂ?‘oﬁmﬂ
= X0 Qﬁ . (™)

v
= £ 6n

The table shows some conespond@ue of r and 4, coriget

x I 2 B\V/ZI-‘\\

A 246 144 3¢\ }\is ~
M.
(a)  Find the value of 4. \>

o
W
Z
o)

1"
-
-
=]

(b)  Using a scale of 2 cm to represent | unit, draw a Nrca.iantal x-axis for 0 < x <8,
Using a scale of 2 ¢m Lo represent 50 units, draw a vertical A-axis for 0< 4 <500,

On your axes, plot the points given in the table and join them with a smooth curve on 3]
the grid in page 9.
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A, B and ' represent three islands.

4

. - e
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E
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P o
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e o
& 53 E x =
@ 3 = fS
b 3 z =
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g o . z s E
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T g 8 = 5
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U g e & & 2
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o S o = e — o
] - = 4 @ k3 5 09 5
= 3 2 = e = i 2 ) o A
S m & g % B = = £ A > b
= = = oL = P
et S o =1 S i | 2 © | PP i
o S
g 9 &, S, g 9 o> 9
= =2 4 o = > e
. & = B o . e 3w
< ©° 5 6 | 2 T
T o2 3 © E = T . @
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b @ .aﬂ.. = o o & L [
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= -+ s __m w
£
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0
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5 O is the centre of the circle passing through 4, 8, C, D and E. UBX is the tangent to the
o) (3] circle at 8. ACX is a straight line which passes through O. ZCBX = ZCXB =30°and
ZEDC =140°,

Solve the equation x? +32x-4601=0,

X = -3 4 J3v_ l(-Cl){'-tlf;':)q tml)
2

= ~ 32 4% quzg
ot A b4 )

>
£3:€421903% o

1

- &-64) 1y

= :-3'1 .E:r "U‘? CA{:] rCAr]

(¢)  Boat.Xreturned from B to A and took 30 more minutes than the onward journe

Find the speed of Boat X for the return journey.

speed = 2XEI-CqL 1303y

(w)

Stating your reasons clearly, find,

()  zBAC,

[2]
L BA = 30043 M) Ceck & m oa
Mete - o *ﬁ«v-a\e )
Aenative  sqlwlion YABC = aqp® (e ¥ m a temiicte) ,
¥BAC= 3g® Tty w Mt JBAC= Rt _ 6o —a0® ( Sl J owmoa '('?l'wg\l.::}
Seymen] < 30 (A
> (2]

HGV Sec 4E/5N E-Math Prolim — HGV Sec 4E/5N E-Math Prelim Paper 2 2019



——— — Se— So——— —— — — —

6 Angela and Ruth went on a free-and-easy trip to Sydney.

(i)  ZCEB, (1
) (2)  They both exchanged S$1600 at a money changer in Singapore. The money changer
YCEB = 30° Bl ¢ s wm e pame ussed an c;chauge rate between Singapore dollars (S$) and Australian dollars (A$) of
= AS | =8550.95.
s%wfni—}.
Calculate the ar ustralian dollars they received.
Avaoart Ad
(i) £CBE, (] i

]

opE= 10 -1%0° (¥ w gp- et
- . o // (622052 ¢
i Cal]
«* é FIu7e 24 Call
s

L 2

(iv)  ZOBY. romx = ag® (e b1 oag) ] 0‘5
FOBY = 40 ¥ —%p® _ 3p9 (b)  Theyboglied their accunq)%gthrough the Waterbnb application.
= ;e TAN Each 1t at the %&'\odation costs A$110.25. However, there was a 10% service
@ charge. An ionad 5% daily cleaning fee was imposed only on the cost of the
acco@ﬁ%

y booked a total of 8 nights at the accommodation.

b Tis a poi r DR Q
(b) Is a point such that angle 47 o 4 1 3@@ \66' Calculate the total cost of their accommodation in Australian dollars.
State whether point 7 lies in thy ¢ \(\@"

Explain your answer, 1o

i} . e
) \\\\ A4 vN- LAl

ST he mide de e Leawse 4ATE > 50°,
il

. g
(\\\ TRl oot = (Bx10%) X T.;P(&Kumsj

(2]

[2]
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7 Hillgrove organised an annual school carnival to raise funds for a children's home.

(¢)  Ruthalso purchased a watch in Sydney. [3]
To pay for the watch, she borrowed S$ 2340 for 2 years at an interest of 5.6% per Two different classes sold three different flavours of Bubble Tea to raise funds.
annum compounded half-yearly. The table below shows the number of Bubble Tea sold by each class and the price of the
Caleulate the amount of interest she paid for the watch. Ll S
Class 4-11 | Price per cup
Avort o wierest = gt 20 $1.90
= a0 (4 f{)‘ - 2% 40 $3.20
w0
= <k 273 2a% 269 10 $2.50

= o3 13-29 can
5 Ty g0l dfferent flavours of Bubble Tea sold by each class ina 3x2 [1]
m Sydney has a population of 4.627 million and Darwin has a poptulation of ; [2] i W (Br1]
1o
@ Caleulate how many more people live in Sydney than in Darwin, giving
in standard form,
(b) v@present the prices of Bubble Tea in a 1%3 matrix, P [1
P=(t 32 25) o
(¢) Evaluate the matrix R =PF. [2]
R :_PFM - -
o 3-2 2~% 30 b
)(m ]
ko
5w
= (sts  (an) CAl)
HGV Sec 4E/5N E-Math Prelim Paper 2 2019 16
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(d)  Explain what each element in matrix R means. m 8
The eleved v R epoed e duke v ! A
avwwt of moey 0 ae M0 g y
ollted _ravjectivey. (]
(e) Mis (:) Evaluate A =RM and explain what the element in A means. [2]

a house. The ridge A5 is horizontal and is built centrally
AM is the height of the ridge above WXYZ. [t is given that

&/
“ ere
= (3¢a-5) Ry =15 mBky ) A
T cevent wp@er e dokal  awewrt (a)  ShoWithall 1A is 7Tm cor@@%gniﬁcant figures.
d rovey ollected foa 1w w0 > g it %%@Q_)W T

Ae (1525 Hn(r)

i

\ (b)  Find
.\\e(\\ (i) angle AWM,
ﬁzg N |
O R )
. AQ -
\6 AWM = 23-243 63602

>

HGV Sec 4E/5N E-Math Prelim Paper 2 2019
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Sm,AB drand AM =2.5m.
[2]
(\\\‘ 5 S bStaSLed
O = 5651 ™ o
[2]
33-8° LAT]
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9 ¥ 1L
(i) AW, [2]

AW = [1-s* fceseaopitas  Oni)
= 4 1IERSFY3A
EAER m

TA1)

(i) AX i 4]
s foBx z —— — Wl 7
" G- 1225943 O A 2

YORX = wo20fy(4ar®

VABX = q0°¢ w0463 14m-" O
- 20-2q60089° W

h 12 em. DQPR and BRS are two identical quadrants and arcs
tX. BXD p q)\lraighl- e

Q0

(i he pcri%%gn@haded region,

O(\\\\ pg = Jov n o)
@QQ = Ja [

S

v § cle = L IR o,
ﬂt‘c_ ‘Qg‘ﬂ( LS'"-’ rB

ol A Y1 - 2D 6 1%r5 193 ) <y (f
A = [F 968y ss

(a) Fi

1-0 m

(e)

= J_-,-:q_ag X -ll- (wi)
< W
A — fus aes cni)
Rrivefer = E—-J%T.—a' Cf2-{fm] t 1.t
= JT- 31 LM
-3 373 owe (A
HGV Sec 4E/5N E-Math Prelim Paper 2 2019 0 HGV Sec 4E/5N E-Math Prelim Paper 2 2019
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(i) thearcaof ORY, T QX & nda {ﬁ‘m}‘qkﬁ 3] 10 There was a hit and run car accident along the IPap-Islland Expressway {'PIE). It was l'ajning the day
before and the road was wet, PIE has a speed limit of 80 km/h. The police needed Lo find out who

the driver was and there were some items found at the scene.
Aren 'f‘k GNRC.

s2Fr,
_ Lo By, 0 - @l
= C_Ll..*g_l%l -H[; { =) Fgixa o) KA
Xy
= [
18- 451330 o W, Y g
$%3 W
I . s 1 - e ‘: o o s
Ao d BRX = |5-9SiE32y - tx Co-Lnm7 =TT Vav
-t
~
ILT D2 )
et
= (A L ; .v.‘ﬂ'
(i Al | o E-J("d] )

Exhibit B: driver's shoes print
-25 em in length

(b)  Show that triangle DARB is similar to triangle RCQ.

b ﬁ Moz

XDAR =
‘ " driver's vehicle skid marks — 350 1. in length
YADD = 6 given that the velocity of the car is directly
@»\' proportional to the square root of the length of skid marks.
Acrn = @( \

The police also uses graphs below Lo help them to solve crimes.

s I—b 06\ height of a person (cm) i

180

length of foot (ecm)

HGV Sec 4E/5N E-Math Prelim Paper 2 2019 54 HEY.Seo BN BiMam Prolim Papec 22019 22



The police then narrowed to three suspects with their details below.

velocity of velrr'cx"c:r(mph) Daniel Lee Jacob Yap Samuel Wong

Height 1.78 m 1.66 m 1.82 m

on dry road Brand of vehicle Toyota Volkswagen
50 T o they own
e ON Wei road
..--"MM
& ,-""""
25 s Co ition Fi
//.:" = mposition Fine
o™ , K 3 )
;;‘.»' Light Vehicle Heavy Vehicle
50 100 length of skid marks (ft) Examples: molor cars, (Examples: lractors,
otoreveles, light goods buses, trailers, eic,)
van, efc.)
Length Conversion &
1ft 8 r\(?_)
s m 60\-%150 $200
b~
| mile 1.609 km o' ®)
fi— feet Exceeding road speed liffii $200 $250
’ by 21 —30 km/
mph — miles p(fﬁc(lr N
Exceedi gu speed limit $300 5400
Note that the graphs only give predicfed festi i ﬁi"@) b
. C‘:}.Qz:gedin 41 km/h rosecution in court
(a)  Given that there are 8-digits & P
possible telephone numbers.
(b)  Find the driver who was involved in the accident and determine the appropriate fine [71

for speeding ticket.

Justify your decision with calculations,

HGV Sec 4E/5N E-Math Prelim Paper 2 2019 > HGV Sec 4E/5N E-Math Prelim Paper 2 2019 »



(b} et e hegh- be R

4 110 i3
35 F '2_“—", {._\“q

h= W6 ..

m::. veoly f o B diraclly  proprdionat
Ty
:gmeﬂ |E?':ﬁ;1 {; o ek i

Vo kdD | aes kB & ke,

x =k {4}
be = 25 /
Q &
=i “ “f
B i ety ob b otk (?.‘))\
I‘S 0

g ok
s % N
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Mathematical Formulae
HILLGROVE SECONDARY SCHOOL Compaund Inferest o
PRELIMINARY EXAMINATION 2019 Total amount = P(u’—]
SECONDARY 4 (EXPRESS) / 5 (NORMAL 100
ACADEMIC)

Mensuration

CANDIDATE CLASS I
NAME Vo ‘iﬁﬁj‘ s 7 oo ( ) - surface area of a cone = 71
SUrface area of a sphere = dg °
CENTRE s INDEX |
NUMBER NUMBER € gifa cone = Em-’h

4 *
olume of a sphere = —x "
l

MATHEMATICS 40438/01 /é

v
Paper 1 22 August 2019 "
Candidates answer on the Question Paper. 2 Moty g riangle: ABC)C :;"“m"nc
No Additional Materials are required. 8.00 a.m. to 10.0 : Q%
Artlength = @ ere ( is in radians

READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on the work you hand
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graph
Do not use staples, paper clips, glue or correctiop

S ~ —: @, where @ is in radians
o™

@gﬂnomem’
g - B8 .. I
\(\@'\60' sind sinB sinC

Answer all questions

a’=h' +e? = 2becos 4

If the degree of accuracy is not specmed -
the answer to three significant figures. Give . B :
For &, use either your calculator value or 3.%42,\ 3 Statistics
answer in terms of &

At the end of the examination, fasten all your wo
The number of marks is given in brackets [ ] at the
The total number of marks for this paper is 80.

F;
questi@é%uestlon.

\\J‘
\C,\® Examiner’s Use
Parent's/ Guardian's Signature: A

TOTAL 80

Setter: Miss Li Ziyi

This document consists of 21 printed pages.

—d

HGV Sec 4E/5N E-Mathematics Prelim Paper 1



Answer all the questions.

3 Show that (1 +5N)2 —6is a multiple of 5 for all integer values of n,
L Write the following numbers in order of size, starting with the largest Aisiitsie
= b
22 037, 037, 31] (HSn)" -6 = 1 % ton Lasw -5
100° 100
37

“wo =o-37, ("%:;)La 01349 |

\

A" L Wn-5 [muin}

1

S5 4aa-1)

CHS™ -6 s & fokor § 5, [a7]
. - 27 (_3_'1)‘* —_—
Answer 0-31 . o031 | 0 ; 0ao [l] L oA mlﬁﬂe 6. 6.
@ / (2]
2 Write down the sets represented by the following shaded regions. '
(2)
3 x* — 69 in the f@%r(;) a) +bh.
A B .
QI;;-!—S: 1.3 -—6)[-{-(-—5;)-(-&-)"4.5
N O(\\* = (I—:‘)v .
5@9
Answer (1‘*-3? =4 (AN (1]
(b) (b)  Hence, solve x* —=6x+5=0.
£ (x~3)" —4 =0
(x-3)" =y
A-3 = % 2
= 8§ or 1

Answer S

or I tall [

HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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Meaalie ool 3

3x+3b
x=2c

5 Nithya runs a photography club. 7 ltis given that y=
Her club currently has 62 boys and 39 girls.

(a) Find y when x =1, b=2, c=4.
Her aim is to have at least 45 % of members to be girls.

X e neald N 7ek Y0 aomes By . 30y 502
lind the smallest number of girls required-tojein-hereclub: 2 e J P

[ =20

et P swogliest wo. o s be R

Ji o 304w
e 1Y . | e K004y = 45 d
Lrendan Kiwos 2 sk, D Grtiq-tn ¢ % ]
394x 5 o
38 ——— Ry S
T R e
g4 = b-US Crol -k
Iq = 0-4s (Wt i) : w5 Qoo Re) 3+ Sh
K= 0745t = 2 L -
0-55Kk 2 (4S ek x-1e
¢ b 0-85 1t = {-us

=2
2
= =2 L
W “'-i X = Il 7

et wo. =t (A1 2. Sweffst W = fre.
Answer

2ty t8h

2y + 5 D4l

2ty 55
3 -3
0
2oy =+ 5h
Answer X= y-3 AL

without the use of calculator.

a= J20v -n" {4)
i & = Tl
o amox F o (1P ) = e
} s 21
M}-\g uvirf Advign hea =-:1..'9_- o2l _3:9, il
i~ e 24 24 1y
= s [ed 5 fiding . o i
Na ﬁ e 4}::2-2.#. Ot ey = _3;2 <7 ﬂ?\md / Corls “hug
. e 2] LR,
=R ST Answer 241 plt?

(1

(2]

8  Giventhat cosx= -2%;—, where x is an acute angle, find the value of sin ¥ +cos(180" - x)—tanx

HGV Sec 4E/5N E-Mathematics Prelim Paper 1 5 HGV Sec 4E/5N E-Mathematics Prelim Paper 1



9 (a)  The product of three prime numbers a, b and ¢ is m, where m is an even number. 10 The diagram shows a plot of land labelled WXYZ.

The smallestand-the-targestnumber-out of the three prime numbers are a and-e—
tespeetively— € 2al.

North

State the value of & and explain your answer.

Answer o vt ke 200 Ter w0 b aw evenm VbRt

——

Jﬁ‘é%mp‘“ﬁhmm‘ne_m.lt‘a%

My evevt frive  aywper, (90

[2]

(b)  Given that 5 =23and m is less than 670, find the largest possible value of .

4
1x 22 X o <670 - (w0

<4 % S
e ‘N’ae_rl- c = I3. @ﬁ :
@ @ ; \(\@-\ (a)  Construct the bisector of angle WZY. [1]

\@ (b)  Construct the perpendicular bisector of WZ. [1]
. 8‘\‘ (e) (D) The government is planning to build a playground that is equidistant [1]
\\\ from ¥ and Z and WZ and YZ. Mark and label the location of the

Oe!\ playground as P.
‘\68 (i)  Hence, find the bearing of P from V.

e \6\ = - Answer 287-6° + |I° oo (1]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1 7 FBY: Sec 4E/6N=-Mathematics. Rretin Pager 1 8
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— b,

11 (a)  Given that 4(x+2))=5x~-3y, find the ratio of x : y.

12 Winnie is drawing an n-sided regular polygon.

The total sum of the interior angles is /",
et 9y = Sk -3y
Given that i+ n=1631, find the values of h and n.
“:j = .
B Gl
g ] ]

(u-2} 190" w L.

[,iw—El]Z "}\,I e ey,
Lorloy 2 ] 10U - 30 =|,. ......@
= (831 —(@)
o wilyy @)
Answer i = ol [2 .

oo

R N T (631 [y ]

0{3;}&“ .».- [aat

A
h= 1631 -1

] //
«
)  Solve % =81, '& " /
97® _ogLev
S
= [620 .

@ O (\\\\ =Xy
e

Answer  h= {6

1= il 4]

HGV Sec 4E/5MN E-Mathematics Prelim Paper 1
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In the diagram, A and B are points on a circle, centre (), The radius of the circle is 5 em
and length of AB is 9.4 cm.

Find the area of the minor segment 45,

sia L MOD -“—51 oo fd ¥ Aoe
Cagy metinad)
2B = 55 ket

= [40-103 (123 °

Area ﬁ MM sequert AB
I%0- (93429

N

Anier 208 o

4]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1

1"

14

1
= Y CN b e wiapod) I Ral

@ x@‘(\\\xm" -490° = q0° Cod:} Ly o stv. hine)

= ¥XvYex {gq_ua\'e ).

N D s a9 A C¥X. o_;k?_.t;} CAl]

A
@-\6 ) Show that 42 = AX.

AY = AY  ( towwean)

[2]

Y2= Y¥  Cweewse ODYE b mgnent 40 A CY¥X)

4 W2 = YAYX =4q0° (ady X ou & She e .

f
| oo
J

A M2 ) twgued 0 AAYX . (SAS).
2. A2 = AN (o 14|

(2]
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15 Serene has two boxes of cards.
One box contains cards that has either a circle or a square.,
The other box contain cards that are green or blue in colour,

Serene picks a card from each box at random.
The probability that she picks a circle card is c.
The probability that she picks a green card is g.

(a)  Complete the table for the card that Serene picks, writing each probability in terms of ¢

and g.
Event Probability
Circle and Green g
Square and Green (\-c) g
Circle and Blue cl\-9)
Square and Blue (i-alt-3)

(b)  The probability that she picks a circle card is %

Hence, or otherwise, find the total numbee
number of blue and green cards is 30.

Answer 21

el D,\Lj 1 pavpact

(BY1 5 all 4 et

[3]

HGV Sec 4E/5N E-Mathematics Prelim Paper 1

13

16 The diagram shows the speed = time graph for a truck’s journey.

The distance travelled for the [irst ¢ seconds is 756 m.

Answer

)

TAtl

L= 14

(b)  Calculate the deceleration at the 15" second of the journey.

5 SR
oceetentor = T
0 -4

=% wmb

‘- d-‘?"_‘eiﬁ‘q‘%‘w = 6 '?{’_’ (Ml!.\v

Answer
o
(¢) Find the average speed in km/h. 180 1050
howge speed = R
= (56 2 kwlh

Answer  151- 2

5] &

[

.

HGV Sec 4E/5N E-Mathematics Prelim Paper 1



17  The diagram shows a parallelogram OXYZ, 18

A,
NN

Oa:‘f

=

OAd=aand OB =b. BED and AEC are lines parallel to the sides of the parallelogram.
OX =304 and OZ =208.

(a) Express LY interms of a and b, as simply as possible.

2lg f“i

o2 o3 & - » 2]
Ly op T = R ines a cone and a hemisphere. The slant height of the
=2h 4+ b CTA) o il

Answer lg +b

(b)  Write down two vectors that can be written as b — 3a.

Car]

(¢)

(b)  Calculate the surface area of the toy.

= T+
=MD + 2uR)Y
= £29.3% 04608

N'&Uﬁ‘. areq, 2TvY

A wm”

At

DA "

Answer

(2]

i @ edd
vl g ‘A
LOME 4+ £-p
% hertlsphen

i s fmd

Curved §-a
| e

Bl

HGV Sec 4E/5N E-Mathematics Prelim Paper 1 HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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(¢) The company wants to make a miniature version of the toy such that the volume 19  The travelling times taken by 50 students [rom home to school are recorded.

- - ot - The cumulative frequency curve below shows the distribution of their times.
ol the miniature toy is : of the volume of the actual toy.

Caleulate the radius of the miniature toy. =
iz be rediae ﬁ vatgafue 0y .
( I's = _I_ il 5
8 6 |
Fs 3 = g‘.';'_!,.- ; !
-« U-%0255 '
= U pm Cafl i
Answer - 40 om 2]
i
80
: ; @K\ (i)  the median
(\‘\ G = B wavly
@ Oe\\\\ : Answer %% w0 (1]
4 6@ (i) the interquartile range
6\‘\\\ & =3 I Y
\6,0 IQL= 50-2» oy
\6 _ A A
Answer 12 (2]
HGV Sec 4E/5N E-Mathematics Prelim Paper 1 HGV Sec 4E/5N E-Mathematics Prelim Paper 1
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(b)  Find the probability that two students, chosen at random, take less than 70 20  The diagram shows two triangles 4BC and BDC.
minutes o travel 1o school.

Pl shidedy <ok tesy dhen
QD pva) ,_‘li H

o b E— M-]
= N
F CA0)
Pl
Answer __ Js [2]
(c) A student states that 32% of the students took at least 36 minutes to travel to
school.
Comment on whether the data from the school supports this claim. /
Yo /
Answer Fae o shdody o took of JeE Tb wme = SO- (5 CW) &
#C=3cm,
= 3‘{'- A
(@)
%} W% = 634 ek ot fewt 3b s, nok 22 é&{w 4
\* = g N C\‘!rj
of
Q SMea ACYFABY = Be B taavtae a"
\6®Q Piinagm)‘ toven, LCAB p o gt
awo\r-_' . ) 2]
(b)  Find £BDC.
or sM ¥BC ol [wi)
- S = 0
ARPC
= BOS~ub® 3 M7 yeaor = arvreqey
= A% can) = 24-(® thl]
Answer 2101 [2]
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(c) Find the area ol ABDC.

frea ﬁ ABMC.

= [{—mm] + [—‘-,_ X X0 K anlizs]  [w)

T 24002

= -0 ot rAl)
Answer 2900 pa~ [2]
() A circle is drawn through the points 4, B and C. State the length of the diameter
of the circle. Explain your answer, /
Downste = Sewi [EB] S I CIB= QO™ BC wwt be g "‘ /
anale B & RM\'@T-‘;}R—-—&BH \g %N

- >

doveter  dwe % Fe}n}:dfxénﬁb_d-
T
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