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(8) Giventhat 3% +27° =3% find k.

ARSWEr K= covvivrerensosmvnssisisn [1]

2

Y T 0 - T T PR
()  Simplify —; Ty ;_27,:leavmg your answers in positive indices.

ys

Answer .......n.- L . e soriee 120

2 The curve below has an equation y=x" + ¢ . State a possible value of n and the value of c.

2 e . 0
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3 Jasmin has 240 pwo-centimetre cubes. She arranges all of the cubes into a cuboid: The peri
of the base of
Find the height of the cuboid.

ANSWEL vossviiinnnasiivsisaingind cm [2]
4  Violet intends to arrange » regular pentagons in a ring, The diagram shows the partially
completed ring.
Find ».

ATEWEE FL™ rssinssivvvnmnssinsan

Secondary Four Preliminary Mathematies Examination 2021

hé cuboid is 40 cr. Each side of the cuboid has a length greater than4 cm.



5

s;ngaéoré)

State how this bar chart can be misleading to the reader.

6 (@)  Giventhat  ={all triangles}, R = {right-angled triangles}
and S = {triangles with three unequal sides}

Avis a triangle with 458, 45° and 90°.
Blsatrmnglewnh‘?em,’?cmand?: cm.

-mmmfﬁmbminfmaﬁon on a Venn Diagram in the space below.

2]
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) Wrxte down the set represented by theffollowmg shaded regmns

mmute

Answer .......... v enesneoninutes [2]

8 A maximum quadratic curve with the equation y = —x2 +hx+e has a tummg pointat (3,7), find
the value of b and of ¢ .

Answerb = ..o 80de= oo, -
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9  ‘Solve the equation =4,
e s x4+l 1-x?

27-12% | 1-x

10 Simplify - X y
s ~3-2x% +5x —2x-3

Aﬂm"n“..“..u...u ........ to»{B}
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11 In the diagram below, XZ is the chord of a circle. XY is the diameter of the circle, centre O.

Given that XZ =9 cm and YZ= /63 cm, calculate
(8) the length of X7,

AMSPEY sicvnscinssmminwasmn sesssan em [1]
(b) LYXZ ,
ANSWEY iiivivvissanerainssisnnin s T ]
© £YOZ in radian,
ARSWEF ororssvinimenssaness sansini TR [ 2]
(d)  the area of the major segment YXZ.
AFEWER §siiiisissisriminnrinsvinisiome] 3]
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12

; y=x3-4 y=3(4) | y=4-2 |r=e”
y=-2s7t  |y=a-2® ‘y~~3(-4) | y=Pes

Write down a possﬁz!e equatton fm‘ each of the sketch graphs below.

In each case select one of the equations from the box above.

() a7

®)

X
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13 Make x the subject in the equation y = sfxz ~8x+16 -»y?” ;

ARSWEr X = iiiiiinsnsan srssarssssriver |3)

14 Inthe diagram shown below, it is given that 4P = 5 cm, BP =2 cm and AR = 3 cm.

ARC, ABP and RQP are straight lines.
Show, with clear reasons, that triangle ABC is congruent to triangle ARP. A

Answer

[2]
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15 Alake has an actual ares of 2.5 km?. The area of the lake on the map is 40 cm?.

~ between two towns.on the map is 45 cm. Find the actual distance,

towns.

16 (@ Sobvetheinequalies “12<3xpi<lE,

(b)  Hence, write down all the prime numberé that satisfy 5

Secondary Four Preliminary Mathematics Examination 2021
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Bl i,
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17 Egcmriggp’:gmplete‘ly 4x2-12w+9y2~1

18 The Venn diagram shows the elements of £ and three sets 4, B and C.
E = {x: x is a positive integer such that 0 <x < 14}

(a)  Describe in words the elements in set C.

Answer

...... N T e L L L T R R R S R )

(b)  Useone of the symbols below to complete each statement.

3 c ¢ ¢ € &

g4 AT s

@ 4" N (BNC)=cinisiavensens AR,
rw ¥
@i 3 e R A
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19

ANIWEE BT c vanssp s sessssinass 1)
reqmreé if the assembly is ta be completed in2 days

(b)  Find the number of worker »

ARSWEF ... et v s snesn o [2]

20 In the ﬁgure, ABCD is a quadrilateral. The point X is such that XB and XD are the angie bisectors
of angle ABC and angle ADC respectively.
Reflex angle BCD = 200" and reflex angle BXD = 208", 4
Calculate angle BAD. :
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21 (® An npcn contamer in a shape efan mverted cone has radius of 10 em and’ gat f

“F md the ’txme taken forthe contamcr tobe completsly ﬁlled .

, ABSWEE ... coven vivannvivses sas enemennnsS [1]
()  Sketch the graph of the water-level against time below.
| Height (¢m)
A

» Time (s)

i
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0 respectively, which bottle provides

31
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23

: Cumulatwe Frequency
250 . ‘ l

200

150

100 |

4] - e -
10

Timing in minutes

S et

SdsR, ® % -
n?luqnmy‘ i

.L.._—

(@) 75% of the girls in school B failed the test. If the passing time is the same for both schools,
find the number of girls who passed in school 4.

o L]

AASWRY vavsicvniniunionis siswsn
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® 30%of the girls in scho

{© Find the percentage of girls in school 4 whc; took between 14 5 mmutes and 17 mmutes to
complete therun, ,

Ans'we?' SR AR ma e SRA RS, ahe Aab s Ew AR i anby, [2]
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24 () Construct kite ABCD. AB and AD have already been drawn.
“ Measure and state the length of the longest diagonal.
Answer

ABSWEP ...covaaesvevarine venven v sns. €M [2]

(b)  Construct the perpendicular bisector AD, [11

(¢  Construct the bisector of the angle BAD. [1}

(d  ABCD represents a plot of land which is to be used for a park. A café isto be built in
park, nearer to 4 than to D and neater to 4D than 4B. Shade the region where the café is
to be built. B 1]
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.each studen:t ran omiy

@

©

)

@

Usmg ""jposs lblhty d‘l_j
 Answer e

ot the two lockers that them&b@yscanbeaﬂ cated.

2]
Find the probablhty‘that Abhmad and Beng Hai are randomly allocated Iockers next1o
each other on Level 2.

Answer .....c..os TP - 11

AW?‘ BERE PR R SR AR e NS, {1}

If the locker 2C was not available, find the probabﬂxty ihat the fnen»ds wﬂ] be
alimted 10ckers next to each ather at any levei

. ' ANSWEY ivsvciison ervisnrasion smiivons 2]
End of Paper , \
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Mathematical Formulae
Compound Interest

( ry

Total amount= P kl + m—)

Mensuration

Curved surface area of a cone = 2l
2
Surface area of a sphere =47

Volume of a cone = 3 nr*h

4
Volume of a sphere = 3 7

Area of triangle ABC = | gb sinC
2

Arc length = 76 where 0 is in radians

1 .. )
Sectorarea= —7° 6 , where @ is in radians
2

Trigonometry

a b c

sind sinB sinC

at =b* +¢? =2bc cos A

Statistics

2
Mean = zf

-2
Standard deviation = 2f xf
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1(a) Given that 3*” +27° =3*  find k.

37737 =3
3279 _3k

k=18
Answer k= [1]

2
(b) Simplify 4x': < y3 . i, leaving your answers in positive indices.
-2 18 27

3
Answer [2]

The curve below has an equation y = x" + ¢ . State a possible value of n and the value of c.

2
y
A
y=1
-1‘ 0 ik
y=x"+c
n=-
c:
Answer n =

c= [2]
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3 Jasmin has 240 two-centimetre cubes. She arranges all of the cubes into a cuboid. The perimeter
of the base of the cuboid is 40 cm. Each side of the cuboid has a length greater than 4 cm.

Find the height of the cuboid.

Dimension of cuboid is 2 x 2b % 2h =23 x [bh
=23 x240
240=24x3x5
40=41+4b
10=1+b
10=2+23 (rej), 10 =27+ (2 x 3)
24x3x5=(22)2x3)h
h=10
Height is 20 cm
Answer cm [2]
4. Violet intends to arrange n regular pentagons in a ring. The diagram shows the partially
completed ring.
Find .
Interior angle of the regular pentagon = M
5
=108
Interior angle of the regular n-side polygon form (\ /
-in the centre of the ring = 360 —2(108) ‘\‘ !
=144 | 7 :
144 = 180(n—2)
n
144n=180n-360
36n =360
n=10
Answer n = [3]
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5|Page

5 The bar chart shows the number of traffic accidents resulting in injury from 2014 to 2018.
(https://www . budgetdirect.com.sg/car-insurance/research/road-accident-statistics-in-
singapore)

Number of Accidents Resulting in Injuries (2014 - 2018)

8,304

7809

7,690

State how this bar chart can be misleading to the reader. [1]

The bars in the bar chart do not start from zero. The relative heights of the bars can mislead the
reader into thinking the differences are larger than what is actually given. For example, The
frequency for 2016 is 8304 and the frequency for 2017 is 7726, so the difference is 578, but the
height of the 2016 bar is twice that for the 2017 bar.
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6 (a3 Given that

¢ ={all triangles }
R = {right-angled triangles }
S = {triangles with three unequal sides }

A is a triangle with 45°, 45° and 90°.
B is a triangle with 7 cm, 7 cm and 3 cm.
C is a triangle with sides 9 cm, 12 cm and 15 cm.

Represent the above information on a Venn Diagram in the space below.

[2]
4
R
S
B -
(b) Write down the sets represented by the following shaded region
@ ¢ a4
“
y
Answer [1]

(AUB) U(4NB)

7 The speed of light is 3x10® m/s. Earth is 150 million km from the sun. How long does light take
to travel from the sun to the earth. Round your answer to the nearest minute.
150000000 _ 500 s

3x10°

= 8.33 minutes
= 8 minutes (nearest minute)

Answer. minutes [2]

Secondary Four Preliminary Mathematics Examination 2021



7|Page

8

9 Solve the equation ——

A maximum quadratic curve with the equation y = —x* +bx+c has a turning point at (3,7), find

the value of b and of ¢ .

y=—(x—3)2+7
y=—-(x2—6x+9)+7

y==x>+6x-9+7
y==x*+6x-2

Therefore, b = 6 and ¢ =—2.

1 6x*-10
—_ = 4

x+1 1—x2

1 6210 _
x+1 1-—x2
1 6x*-10 _
x+l (1-x)(x+1)

1-x 610 4
(lix)(x+1) (1—x)(x+l)
1—36—6)62+10=
(1-x)(x+1)

—6)52—x+11=
(1-x)(x+1)

632 —x+11=4—4x2
—6x> —x+11+4x* -4=0

2x* -x+7=0
e li\/(—l)‘ -4(=2)(7)
2(=2)

x=~1.6375 or x=~-2.1375
x~1.64 or x~-2.14

4

Answer x =

Secondary Four Preliminary Mathematics Examination 2021

orx =

[4]
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27 — 122 g 1-x
3-2x%+5x —2x-3

27-122__ 1-x
-3-2x%>+5x —2x-3
39-42)  1-x
x+3)GE-1)  —2x=3
_33-203+2%)  ~x=1)
G- —x+3)
=3

10 Simplify

Answer. [3]

11 In the diagram below, XZ is the chord of a circle. XY is the diameter of the circle, centre O.
Given that XZ=9cmand YZ = \/-6_5 cm, calculate

Y
0]
0]
X /4
(a) the length of X7,
(a) By using Pythagoras Theorem,
2
X¥ = ,/92 + (\[6—3 )
=44
=12
Answer XY = [1]
(b) LYXZ
(b) LYXZ = gyl 0L
L9)
=41.4°(1d.p)
Answer LYXZ = °[1]

Secondary Four Preliminary Mathematics Examination 2021
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() ZYOZ inradian,

AOXZ is an isosceles triangle.
(c) LYOZ =2 x LYXZ
(1 ext angle = sum of int. opp. angle)
= 82.8192°
= 1.45 rad (3sf)

OR
AOXZ is an isosceles triangle.
ZX0Z =180° - (2 x 41.4096)°

= 97.1807° (£ on a str. line)
107 = [ 28T

=1.45rad (3s.f)

(d) the area of the major segment YZ.

Answer ZYOZ =

rad [2]

(d) Area of the major segment YZ

Area of triangle YOZ = i x (6)* x sin(82.8192)
2

=17.8168 cm?
Area of major segment YZ = 105 cm? (3s.f)

= area of major sector YZ + area of triangle YOZ

= 1(6)2(2z —1.445469) + 1_(6)2 sin (1.445469)
2 2

=105 cm? (3s.f)
OR
Area of major sector YOZ = wx 7(6)?
360
=87.0789 cm?

Answer =

cm? [3]

Secondary Four Preliminary Mathematics Examination 2021
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y=x'-4

y =-3(4)

y=4-x

y=4x

y=-2x"

y=4-x°

y=-3(-4y"

y=x*+4

Write down a possible equation for each of the sketch graphs below.

In each case select one of the equations from the box above.

(a) o F
sy g
0
(a) y=4-%°
(b)
A Y
0 b
(b) y = -3(4)*

Secondary Four Preliminary Mathematics Examination 2021
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13 Make x the subject in the equation y = \/x2 —8x+16—37 .

y=\/x2 —-8x+16—y2
12 =x* —8x+16— »*
2% = x* —8x+16
257 =(x-4)2
x—4=i\ﬁ_y

x=4:t\[2_y

Answer [3]

14 In the diagram shown below, it is given that AP=5 cm, BP =2 cm and AR =3 cm.

ARC, ABP and RQP are straight lines.
Show, with clear reasons, that triangle ABC is congruent to triangle ARP. A

5 [2]

In triangle ABC and triangle ARP,

Angle A4 is common.

Angle ABC = Angle ARP = 90° (given)
AB=5-2=3cm=A4R

Therefore triangle ABC = triangle ARP (AAS)

15 A lake has an actual area of 2.5 km?, The area of the lake on the map is 40 cm?. The distance
between two towns on the map is 45 cm. Find the actual distance, in kilometres, between the two

towns.

Area Scale = 40 cm? : 2.5 km?
=40 cm? : 2.5 x100000 x100000 cm?
=1 : 625000000

Linear Scale =1 : 25000
=1cm:0.25km

=45cm : 11.25km

OR
Secondary Four Preliminary Mathematics Examination 2021 [Turn Over]




40 cm? on the map = 2.5 km2 on the ground
J40 cm on the map = +/2.5 km on the ground

Secondary Four Preliminary Mathematics Examination 2021

lecm=Y"" km
J40
45 cm=45xN"" =11.25km
J40
OR
Let the distance between the two towns be d km.
(45 %
\"J) -
2025 ~16
d2
42 = 2025
16
d= 4_5 (d>0)
Answer, km [3]
(a)  Solve the inequalities a2 <3 +l< E
‘ 2 3
B2 e Smata %’i
82=12 (3541 and 3x+1<l-7;‘-
3x+1< 1;’1 —_—
8x—12<6x+2 Oy 43 <17
<
Bx—-6x<2+12 x *
95 214 and 9x-17x <-3
—8x< -3
x<7
x>
5 8
Therefore, _<x<7
8
Answer [3]
Hence, write down all the prime numbers that satisfy, A% EZJ_C_
2 3
| The prime numbers are 2, 3, 5 and 7 | |
Answer [1]
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17  Factorise completely 4x> —12xy +93? —1.

4x2 —12xy +9y* =1 = (2x-3y)* —1?
= (2x-3y-D2x-3y+1)

Answer [2]

18 The Venn diagram shows the elements of & and three sets 4, B and C.
&= {x: x is a positive integer such that 0 <x < 14}

(a) Describe in words the elements in set C.

(a) The elements in set C are the prime numbers between 0 and 14.
OR The set C is the set of prime numbers.

(b) Use one of the symbols below to complete each statement.

g c ¢ g € &
(i)A'm(BmC)= ...........................

(i) & TN A

b))
(i) e
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19 The time taken to assemble a car is inversely proportional to the number of workers involved. 4
workers can complete the assembly in x days. If 6 more workers are involved, the assembly can
be completed 3 days in advance.

(a) Find the value of x.

Let W = number of works, D = number of days required
k

X=_
4
k=4x

x—3=£

10
k=10x-30
10x-30=4x
x=5

Answer x = [2]

()  Find the number of workers required if the assembly is to be completed in 2 days.

(b) When x =5,
5=k

p=20
W

When D =2 days, W= 10 workers.

Answer [2]

20 In the figure, ABCD is a quadrilateral. The point X is such that XB and XD are the angle bisectors
of angle ABC and angle ADC respectively.
Reflex angle BCD = 200" and reflex angle BXD = 225 . A
Calculate angle BAD.

Obtuse angle BCD =360°-200°=160° (Angles at a point)
Obtuse angle BXD =360°-225°=135° (Angles at a point)
Angle CBX + angle CDX =360°-160°-135° = 65° (angle sum of quadrilateral BCD.X)
Since XB and XD bisect angle ABC and angle ADC respectively.
Angle ABC+ angle ADC =(£CBX + ZCDX )x2
=65°%2 =130°
Angle BAD =360°-130°-160°=70° (angle sum of quadrilateral 4BCD)

Answer [4]
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21 (a) An open container in a shape of an inverted cone has radius of 10 cm and height of

30 cm. Water is poured into the container at a constant rate of 577 cm®/s until it is
completely filled to the brim.

Find the time taken for the container to be completely filled.

(2) Volume of conical container =3 7(10)%(30)
3

= 1000 7 cm3
10007

Sx
=200s

Time taken =

Answer s[1]

(b) Sketch the graph of the water-level against time below.
Height (cm)

A

30

(1]

»Time (s)

h . 200

22 A popular drink is produced in two similar bottle sizes. The height of the large bottle 4 is 18 cm
while the height of the smaller bottle B is 12 cm.
y

18 cm

12 cm| \ %

If the selling prices of bottles 4 and B are $24.90 and $6.90 respectively, which bottle provides
better value for money? Justify your answer clearly. - [3]

Secondary Four Preliminary Mathematics Examination 2021 [Turn Over]



Volume of A (18]3 5832 27
1728 8

Volume of B - E

Cost of 1 unit’of volume for 4 = $24.90

27
~ $0.9222

Cost of 1 unit*of volume for B =$6ﬁ

8
~ $0.8625

Since 1 unit? of liquid in bottle B cost lesser than 1 unit® of liquid in bottle
A, bottle B is more value for money.

Note: Only award first method mark if student use 1em? instead of Iunit’

23 The cumulative frequency diagram shows the times taken by 200 girls from school 4 running
2.4 km test. The box-and-whisker pot shows the times for another group of girls from school B.

-

Cumulative Frequency School 4

200 y
//
150 /
/
/
100 /\L
/
/
/
P

0 5 10 i5 20 ’ 25

Timing in minutes
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"17|¥>age

School B _

1.0
23

B
=
o

&

Timing in minutes
(a) 75% of the girls in school B failed the test. Find the number of girls who passed in school
A.

(a) From school B, Q; = 14 mins, which is the passing time.
Hence, number of girls in school 4 who passed the test
= 60 (from curve)

ARSWEr s cssiimssmmmmmvnssmmssssrmssansvans [1]
(b) 30% of the girls in school 4 took longer than ¢ minutes. Find ¢. 2]
30% of the girls= =0 %200 =60
100
From the curve, 140 girls took 16 minutes or
less. So 7=16
AVEWEF s cousswvinsnsnssvwssnss swasivsisassnss 2]

(c) Find the proportion of girls in school A who took between 14.5 minutes and 17 minutes to
complete the run.

t=14.5 Cumulative Frequency = 80
t=17 Cumulative Frequency =177
; : 177-80
Proportion of gitls = %100 =48.5%
200

Answer [2]
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24 (a) Construct kite ABCD. AD = CD =9 cm. AB and BC have already been drawn.
Measure and state the length of the longest diagonal.
Answer
B

(a) Construct

Length of longest diagonal = 6.9cm — 7.1cm

(b) Construct the perpendicular bisector BC. [1]
(c) Construct the bisector of the angle ABC. [1]
[ (b) / (c) See diagram |

(d) ABCD represents a plot of land which is to be used for a park. A café is to be built in park,
nearer to A4 than to D and nearer to 4D than AB. Shade the region where the café is to be
built.

(d) See diagram

Secondary Four Preliminary Mathematics Examination 2021
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25 Ahmad and Beng Hai want to rent lockers in school. The lockers are in two levels. Lockers 1A to
1C are on the lower level and Lockers 2A to 2C are on the next level. Lockers are assigned to
each student randomly.

(e) Using a possibility diagram, represent the two lockers that the two boys can be allocated
such that they are next to each other on the same level.
Answer

Ahmad

Beng
Hai

[2]

(b)  Find the probability that Ahmad and Beng Hai are randomly allocated lockers next to
each other on Leve] 2.

Total number of possible outcomes = 30
P(Ahmad and Beng Hai have lockers on Level 2)

4 2

30 1

Answer [1]

(c) Find the probability that Ahmad and Beng Hai are randomly allocated lockers on
different levels.

Total number of possible outcomes = 30
P(Ahmad and Beng Hai have lockers on different levels)

Answer [1]

(d)  Ifthe lockers 2C was not available. Find the probability that the friends will be
allocated lockers next to each other at any level.

Total number of possible outcomes = 20
P(Ahmad and Beng Hai have lockers next to each other)

6 3

0 1

Answer [2]

End of paper
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[

() Giventhat B, = w%; find the value of m.

ANSWEF M= ssisssisssimisorsiisessionins [2]

© O By using the answer in (b), find P;, 7, and Fy.

Answer -P3y= ...,

Ps=...

@) By considering the termsof B, P, P, P, and P or otherwise, find the value of

Pyie-

Answer vkl o [1]

Preliminary Examination 2021
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id ABCDEFG. The base-of the pyramid is a rogu 0
y above the centre of the pentagon, G, and AF =14 cm

A v o, I

;'-‘p-!i——u_-&ud_in

Q

-

- ~

- o

‘.“"-
- &
-
-
-

¥
i
[ §
)

(a)  Calculate the angle AGB.

(b)  Showthat 4G =5.1039 cm, correct to five significant figures. -

Answer

[2]

© _»@ﬁ{bﬂiate;the‘iﬁey

Answer FG = s em [2]
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The surf ce:imn of the large pyramxd is§ ema Expms the s&rfaae mof the new
pymm ‘s a percentage of 8.

Given that the points P(3.k), 0(1,-2) and R(-—-éwlik) Tie on a straight line, find the
value of k.

Answer k= .. seimsibinsveissisisnis [B]

(i)  Find the length of the line segment PQ.

Answer ks 2]

Anglican High School Page 5 of 22 Pre&mirzary Exariretion 2021

{Turn Over



@ O Show that angle ABC = 75°.

Answer

2]
(i) Calculate the bearing of C from D.

i , : _ Answer .ovicenns seviion 2121
Anglican High School Page 6 of 22 Prefiminary Examination 2021




ABSWEP ipsessisisesssiimssismirons D)

). A man Q’f he&ght } ’?S m waiks aksng path JC

He stopped: picture of the drone wh
the ‘"mm‘ f‘“‘"‘:mpcafthemm’s}hmdwas 58” "Caleuls ;,tixe

(@)  lengthof DE,

(i)  areaofthe field ABCD.

ANSWEE coississsissimmpsmssin P 18]

Anglican High School Page 7 of 22 Preliminary Examination 2021
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Adam runs ] "isnmé«lacatmns.Thcnumbewfmpsforemhtypeufdmnkso]é
at ;yxssisawn mtbﬁ%ablebefaw

@
Answer P= [1]

()  The price of drinks are shown in the table below.

| Drink | Price (SGDS)
| Coffes 1.50

Tea ‘ 1

Fruit Juice 2

Represent the above information asa 3 x 1 matrix N.

Answer N= 11

(¢)  Evaluate thé matrix T =PN,

Answer T= [

« Sfate;?wﬁataﬁachaftﬁe‘éi;im&%tmfiﬁaﬁix?r:remﬁesmts.

Answer ..

Anglican High Sehool Page 8 of 22 Preliminary Examination 2021



v, B, € and D'is shown in the

T16

23

Find the value of pandof 4.

ffmgf p w‘-um-ata-mncy-x! aﬂd{? mﬂq&.;n-u»» [2}

(i) The rental and opcmﬁng cost (exoiuémg the cost of ingredients) per day for
Branch 4, B, Cand Di is shown in the table below.

Branch : -Rentai & Operating
: ~ 1 Cost (SGD)
B 145

Using matrix operations, calculate the total gmount of profit in SGD Adam made
that day.

Anglican High School Page 8 of 22 Prefiminary Examination 2021
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“13si<i3 | 13sr<id |

Answer h=

k= ; . 4]

()  Estimate the standard deviation.

Answer .. sornsmamisssnee TIRUIES 1]
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T e L

i

- d th ; mzan and stméaxd davxmm were

S v |

2 It is given that point 4 lies on the y-axis while point B lies on the x-axis such that 08 = 204,
where ()'is the origin.

Given that the line 4B passes through the pemi:( } fi m:i a possible equation of the line 4B.

ABSWEF  vssecrisssinans I3]

Aﬁ,gﬁcanﬂigh&:h@cﬁ Page 11 of 22 Preliminary Emimim 2021
‘ [Turn Over




2680+ 319)) = (UM drog mbadl = L Lot amwt) .

{6’

ANSWET  coocvrincrisassossssns e O]

(b)  Find angle EFD.

ZgE0 t 2R 0 237 [ 15 sam gD

ANSWer i ﬁ}‘ emmmnsenissenres 2 1]

(¢)  Find angle EGD.

. Answer ... — : w2
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(&) LineABand CD are extended and meet at T. Show that angle 47D = 4°,

B3]

Anglican High Sthool Page 13.0f 22 Preliminary Examination 2021
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passes'a mPpostA and

; Chananﬁ MrLim ateshuwn in the d:agxam
Speed (m/h)

»Time (h)

0700 0720 0745 0800

(9) Findthe
{i) speed of the car at 0715 b,

Answer .

(i)  speed of the motoroycle at 0745 h,

Answer:

Anglican High School Page 14 of 22

oo kt/h [2]
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- ﬂmcar,gg*vmm itwas

ANBWEF  o.orcrasisiinivsns ]

(b)  Sketch the acceleration time graph for Mr. Chan.

@

Soghempidyachogl Page 15 0f 22 Preliminary Examination 2021
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(@)  State the length 4C, interms of x.

Answer il ~emil]

(b)  State the length O4, in terms of x.

Answer . woens 20 TH

(¢)  Hence, write down an equation and show that it simplifies tox? ~10x—-75=0.

Answer

(3]
@  Solve the equationx” 10 ~75=0.

- ABBNET X% sisrisinssr OF sicssmsovsnsesns 12]
(&  Hence, find the shaded area,

Answer R wee? [2]
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| :F350;ﬂ00‘ to $380,000
}s«m 000 to ss’sd- 000

(b)  Determine all the types of flats that the couple can consider purchasing.

Answer

3]
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12

i

| 0171 157 | 333

B esimmasirond]

131
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Answer x=. wits OF conmminssasssnss [2]

@ By drawinga tangent, find the gradient of the curve at(3,~0.83).

ANSWEr avisnnecsinisusann [2]

(¢ ()  Onthe same axes, draw the line of with gradient 0.5 that passes through
the point with.coordinates(4,—1).

{1
(i)  Write down the equation of this line.

Answer ..o vinssi F1Y

(i)  Write down the x-coordinates of the points where the line inteérsects the curve.

Answer x=.. or. 2]

(@iv)

Answer A= oand B= o 2]

’ End of Paper 2
Anglican High School Page 20 of 22 Preliminary Examination 2021
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Solutions

A sequence is given by the formula P, = (P, )2 +mP,, where m
is a constant.

1a

Given that P; =3, show that P, =3m+9.

Py =Py +m(Py)
=32+ m(3)
=3m + 9 (shown)

1b

Given that P2 . , find the value of m,

|

m=(—i-9\+3=—31
3 ) 3
13
(accept —3.25, - )

4

1ci

By using the answer in (b), find P;, P;and Ps.

(Y 0]
ST
P = (3)2 ( \(3
3 s
BNEE)

A Y

1cii

By considering the terms of P, P,, P;, P, and Psor otherwise, find

the value of Pyg¢4.

P] =3
P=-
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2a

The diagram shows a pyramid ABCDEFG. The base of the
pyramid is a regular pentagon of side 6 cm. The tip F is vertically
above the centre of the pentagon, G, and A4F = 14 cm. Calculate
the angle AGB.

360 _

angle AGB =

2b

Show that AG =5.1039 cm, correct to five significant figures.

(2]

_3_’_= sin 36°
AG G

AG= - =5.10390485

sin 36°
=5.1039 cm

2¢

Calculate the height of the pyramid, FG.

[2]

FG* = AF?* - 4G?
FG* =14% —5.103904852 = 169.9501553
FG =13.03649321 =13.0 cm

2d

The pyramid is the model for a paper weight that is to be gold
plated. To reduce costs the pyramid is made smaller such that the
smaller pyramid remains geometrically similar to the original
pyramid but its height is reduced by 35%.

The surface area of the large pyramid is S cm®. Express the
surface area of the new pyramid as a percentage of S.

[3]

FG =13.03649321cm
New height =0.65x13.03649321
= 8.473720587 cm

Page 2 of 18




; 2
Surface of small pyramid _8.
Surface of small pyramid _ M: 0.4225
s 13.03649321

Surface of small pyramid =0.4225S

§—-0.42258
____X

S
=57.75%

The percentage = 100

3i

Given that the points P(3,k), Q(1,-2) and R(—4,-6k) licona
straight line, find the value of £.

Gradient of AB = Gradient of AC

~2-k _—6k—k
1-3 =4}
~7(=2 - k) = = 2(-7k)

| 14+ 7k =14k

k=2

3ii

Find the length of the line segment PQ.

Length of line segment PQ = \/(3-1) +(2 - (-2))
=4+ 16

J%0

=447 unit (3s.f)

Quadrilateral ABCD is a field with 4B =90 m and BC =78 m and
A is due north of D. The bearing of B from 4 is 100°, the bearing
of B from C is 025°and the bearing of D from Cis 278°.

A
90 m

78 m

Page 3 of 18




4ai | Show that angle ABC = 75°.

Draw a north line on point B. Label due south point as E.
ZEBA=100°(alt. £, BE // DA)

ZEBC =25°( alt. Z to bearing of B from C)
ZABC =175°

4aii | Calculate the bearing of C from D,

Draw a north line on point C. Label due south point as F.
LFCD =278°-180°

=98°
The bearing of C from D = 098°

4aii | Calculate the length of AC.

Using cosine rule,

AC? =907 + 787 —2(90)(78) cos 75°
AC = JO350.18061
AC=102.714m -

AC =103m (3s.)

4bi | A drone hovers at a height of 70 m above D. A man of height 1.75n
walks along path

AC. He stopped at E to take a picture of the drone when the
maximum angle of

depression from the drone to the top of the man s head was 58°.

Calculate the length of DE.
Vertical height of the drone from man = (70 — 1.75)m
=68.25m
68.25
tan 58° =
DE
DE =42.64Tm

DE =42.6 m (3s.9)

Note: If student didnt consider the height of the man in the
calculation, zero mark.

4bii | Calculate the area of the field ABCD.

Area of ABCD = | (102.714)(42.647) + _(90)(78) sin75
2 2

= 5580.621m?
= 5580 m? (3s.f)

5 Adam runs a drink stall franchise in 4 locations. The number of
cups for
each type of drink sold a day is shown in the table below.

Page 4 of 18




Types of Drink
Coffee Tea Fruit
Juice
Location | Branch4 |60 42 ]
Branch B | 24 30 0
Branch C | 30 35 14
Branch D | 30 40 20
5a Represent the above information as a 4 x 3 matrix P. [1]
( 60425 )
24300
P= l 303514 l
3040 20
\ )
5b | The price of drinks are shown in the table below.
Drink Price (SGDS)
Coffee 1.50
Tea 1
Fruit Juice "2
Represent the above information as a 3 x 1 matrix N.
( 1.5 \
N={1
)
5¢ Evaluate the matrix T = PN. [1]
60425 )
24300 |13
T=
303514
| 2
(30 40 20
142
_| 66
108
125
L")
5d

State what each of the elements of matrix T represents.

The elements of matrix T represent the total amount of money
collected from all the drinks from branch A, B, C and D
respectively.

Or

The elements of matrix T represent the total amount of money
collected from all the drinks from each branch respectively.

Page 5 of 18




Or

The elements of matrix T represent the amount of money
collected from all the drinks from branch A, B, C and D
respectively.

Or

The elements of matrix T represent the amount of money
collected from all the drinks from each branch respectively.

Sei | The cost of all the ingredients per day for Branch 4, B, Cand Dis | [2]
shown in the table below.
All ingredients for drinks
Branch In USD In SGD
A p 27
B 12 16.20
C 16 21.60
D 23 q -
Find the value of p and g.
p=20
g=31.05
Seii | The rental and operating cost per day for Branch 4, B, Cand Dis | [2]

shown in the table below.

Branch Rental & Operating
Cost (SGD)

A4 40

B 45

[ 50

D 60

Using matrix operations, calculate the total amount of profit in
SGD Adam made that day.

G) (5] el i ]

llosf"lso"'zlﬁo':z‘zsA ,
(125 (60) (3105 (3395

75

1111 (48 }—

( )|3a4 l—(15015)
k3395)

The total amount of profit Adam made is $150.15.
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6 44 boys ran the 2.4 km and their timings are shown in the table.
t
(minutes) 8<1<9| 9<r<10| 10<7r<11| 11<t<12| 12<7t<13| 13<¢<14
Freq;enc 1 h 12 11 k 6
6a The estimated mean timing is 11.477 minutes. Estimate to the [4]
nearest integer the value of 4 and the value of £.
1+h+12+11+k+6 =44
h+k=14
1(8.5) + h(9.5) +12(10.5) +11(11.5) + k (12.5) + 6(13.5) _ 11477
44 '
9.5h+12.5k =162.988
9.5(14 -k ) +12.5k =162.988
3k =29.988
k =9.996
=10
So n=4 i
6b | Estimate the standard deviation. [1]
Standard Deviation = [>-> — (11.477)? =1.2701minutes
44
6¢c Explain why in this case, the mean is better than the medianasa | [1]
measure of central tendency.
There are no outliers.
6d | Another group of 35 boys ran the 2.4 km and their mean and [2]
standard
deviation were 11.7 minutes and 2.10 minutes respectively.
Comment on
the timings of these two groups of boys.
The first group of boys is faster as their mean of 11.477 minutes
is less than the mean of the second group with mean 11.7 minutes.
The timings for the first group is more consistent as their standard
deviation of 1.27 minutes is less than that for the second group at
2.10 minutes.
7 It is given that point 4 lies on the y-axis while point B lies on the x- [3]
axis such that’
OB =204, where O is the origin. given that the line 4B passes
through the point
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) 1

, find the equation of the line 4B.

Gradient of line AB = —_
2
Equation of line 4B is in the form y=mx+c and using the given

point (4, i),
2
5 1

J=—_(@+c
2 2
9
=
2
y =—lx+

point D will

not lie on the circumference of the circle.

8 | In the diagram, line 4B and line CD are tangents to point 4 and

point D respectively on the circumference of the circle with centre

O. Angle DAE =33’ , angle ECD = 59" and AEC is a straight

line. E, F, and G are points on the circumference of the circle.

A
B
0
—
E
C

8a | Find angle EOD. [1]

Angle EOD = 66° (angle at centre = 2 angle at circumference)
8b | Find angle EFD

Angle EFD = 33° (angle in same segment)
8c | Find angle EGD

Angle EGD = 147° (angle in opp segment)
8d | A circle is drawn with the line AC as its diameter. Explain why [2]
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Angle ADC = 180° — 59° —33° = 88°, and is not 90°, angle in

semicircle property does not apply and hence 4 will not lie on the -

circumference of the circle.

8e

Line AB and CD are extended and meet at 7. Find the angle ATD.

Angle ADC = 180° — 33° — 59° = 88°

Angle ODA = angle OAD = 90°- 88° = 2°. (tan perpendicular to
rad, base of isosceles triangle)

Angle BAD = 90° - 2° = 88° (tan perpendicular to rad)

Angle ATD = 180° — 88° — 88° = 4° (angle sum of triangle)

Mr Chan driving a car at 50 km/h passes a lamppost A and stops
at lamppost B, one hour later. When Mr Chan passes the lamppost
A, Mr Lim, on a motorcycle, starts from A and overtakes Mr

Chan. The motorcycle has uniform acceleration of 80 km/h®. The
speed-time graphs of Mr Chan and Mr Lim are shown in the
diagram.

Speed (km/h)

A

50
Mr Chan

rLim

20

0700 0720 0745 0800
Time (h)

9ai

Find the speed of the car at 0715 h.

[2]

Speed (km/h)
50-s 30 A

, 50 Mr Chan
[@i igﬁ)

s=i§=27 km/h

1
2 2 20

0 __, Time (h)
0700 0715 0720
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9ai

Find the speed of the motorcycle at 0745 h.

[1]

Speed (km/h)
b §
v=0 1 Mr Lim
45\~ %0 v e
60
v=60 km/h
< 0745
; 7
{EH0 Time (h) .

9ai

Find the time, to the nearest minute, the motorcycle overtakes the
car, given that it was between 0720 h and 0745 h

(4]

Let ¢ minutes be the time taken by Mr. Lim to overtake Mr. Chan
Speed (km/h)
A

-

el Mr Chan /
' /¢ Lim -

>

0 —

070? 0720 | 0745 0800
Y Time (h)
¢ minutes
Distance travelled by Mr Chan from 0700 to 0720
= '1‘(50+20)>< 0_3% km
2 60 3
Distance travelled by Mr Chan from 0720 until overtaken

=(t—-20}< 201720 40
Distance travelled by Mr Lim from 0700 until overtaking Mr Chan

1 ¢ xlfsox_t \lz 2 wm
2760% (" 60 |~ 90
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At the overtaking time,

Distance travelled by Mr Chan = Distance travelled by Mr Lim

35 (=20 ¢
_+ =

3 3 90
£ =90(f_53+_t;2:_\ ]
\ y

=1050 +30¢ — 600
2 —30t—450=0

¢ =—-(-30)% \[(—30)2 — 4(1)(~450)
2(1)
=40.9808 or -10.9808(NA)
The time is 0741 h.

9b | Sketch the acceleration time graph for Mr. Chan. (2]
Acceleration from 0700 to 0720 = AR -90 km/h?
- 20
‘ 60
. 20-0 W)
Acceleration from 0745 to 0800 = =—40 km/h
5
60
Acceleration (km/h?)
F 3
0 —
0 |00 0] 20 01 5 0400
L e B Ry
-90
10 | The diagram below shows a rectangle with breadth (x+15)cm. The circle with

centre at 4 has a radius of

congruent and each has a radius

' 10 cm. The semicircle with centre at B and the semicircle with centre C are

of x cm. The small circle with centre A touches the semicircles at point D and E.

The line AO bisects the

length of the rectangle and is a tangent to both of the semicircles.

cm

(x+13)




10a

Write down an expression, in terms of x, for the length AC.

[1]

AC =(x +10)cm

10b

Write down an expression, in terms of x, for the length OA.

[1]

04=(x+15)-10
04 =(x+5) cm

10c

Hence, write down an equation and show that it simplifies to
x* -10x-75=0.

[3]

=

AC? = 04% + OC?
(x+10)* = (x+5)* + 2

x* +20x +100 = x> +10x + 25 + x*
—x? +10x+75=0

2 -10x-75=0

10d

Solve the equation x*> —10x—-75 =0.

X2 -10x-75=0
(x—lS)(x+5) =0

x=150r x=-5

10¢

Hence, find the shaded area.

[2]

Shaded area = 7R? + r=gx (1 52 4+ 102)

~ 1021.01
~ 1020 cm?

11

A couple intends to purchase a HDB flat and they intend to take a

loan from a

financial institution. The formula to calculate the monthly
mortgage payment is

given by
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Where M is the monthly mortgage payment, P is the principal
loan amount, i is the monthly interest rate, and # is the number
of months required to repay the loan.

(Source: hitps://www.businessinsider.com/personal-finance/how-
to-calculate-mortgage-
payment#:~:text=If%20you%20want%20t0%20d0,0.04%2F12%2
0%3D%200.0033)

down-payment, they intend to pay up to $50000.

An online search yielded information in the tables below.

$137,000 to
$277,000

Two-Room
(Flexi) -

11 | If the couple takes a $100000 loan to be repaid in 10 years, find [3]
a | the total interest paid as a percentage of the loan, assuming an
interest rate of 2% per annum.
P =100000 i=i=i n=10x12=120
1 6
(i LY
P[IOO (™ 100 J -
M= v
1+ -
U * 100 lJ
| (1 1))
100000 Lsoo U+ 600 J
- 1 \120
(1 + ED’G) -1
=920.1345 = $920.13
11 | The couple intends to take a loan from a financial institution. so [3]
b | they will need to pay 25% of the price as down payment. For the
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$164,000t0  [$205,000t0  1$350,000 to
Three-Room  [$248,000 $421,000 $380,000

$253,000 to $311,000 to $420,000 to
Four-Room $381,000 $617,000 $550,000

$405,000 to $423,000 to $520,000 to
Five-Room $516,000 $725,000 $700,000

Source: hitps:/www.singsaver.com.sg/blog/costs-of-bto-flat-

resale-flat-ec-and-condo-in-singapore

flat/resale/getting-started/types-of-flats)
Determine all the types of flats that the couple can consider

‘purchasing.
25% of the 2021 Property Prices in Singapore
Two-Room [$22,500 to $34,250 to
(Flexi) $40,500 $69,250 -
Past the
Three- $41,000 to $51,250 to $50000
Room $62,000 $105,250 limit
Past the
Past the $50000 [Past the $50000 §50000
Four-Room [limit limit limit

From the table, the following flats are within the couple’s means:

1. HDB BTO Flats (Non-Mature Estates) Two-Room (Flexi),

2.  Some HDB BTO Flats (Mature Estates) Two-Room (Flexi)
in the lower price range

3.  Some HDB BTO Flats (Non-Mature Estates) Three-Room
in the lower price range.
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Alternatively, since 25% is $50000, the full price is budgeted at
$200000.

From the table, the following flats are within the couple’s means:

1. HDB BTO Flats (Non-Mature Estates) Two-Room (Flexi),

2. Some HDB BTO Flats (Mature Estates) Two-Room (Flexi)
in the lower price range

3. Some HDB BTO Flats (Non-Mature Estates) Three-Room
in the lower price range.

11c

Based on the information given in the tables only, give the type of
flat that gives the best value for the money spent. State one
assumption that the couple could have made.

[3]

Since there is a range of prices, use the midpoint for each range to
calculate price per sq m.
1. HDB BTO Flats (Non-Mature Estates) Two-Room (Flexi),
Midpoint = $126000,
For 36 sq m, price per sq m is $126000 / 36 = $3500
For 45 sq m, price per sq m is $126000 / 45 = $2800

2. HDB BTO Flats (Mature Estates) Two-Room (Flexi)
Midpoint = $207000,
For 36 sq m, price per sq m is $207000 / 36 = $5750
For 45 sq m, price per sq m is $207000 / 45 = $4600

3. HDB BTO Flats (Non-Mature Estates) Three-Room in the
lower price range
Midpoint = $206000. Midpoint = 62.5 sq m
Price per sq m is $206000 / 62.5 = $3296
Based on the price per sq m criterion, the first choice is a HDB BT
Flats (Non-Mature Estates) Two-Room (Flexi) 45 sq m.

OR

4. HDB BTO Flats (Non-Mature Estates) Two-Room (Flexi),
For 36 sq m, price per sq m is $2500 to $4500
For 45 sq m, price per sq m is $2000 to $$3600

5. Some HDB BTO Flats (Mature Estates) Two-Room (Flexi)
in the lower price range
For 36 sq m, price per sq m is $3805.56 to $7694.44
For 45 sq m, price per sq m is $3044.44 to $6155.56

6. Some HDB BTO Flats (Non-Mature Estates) Three-Room in
the lower price range
For 60 sq m, price per sq m is $2733.33 to $4133.33
For 65 sq m, price per sq m is $2523.08 to $3815.38

Page 15 of 18



https://freetestpaper.com/

Based on the price per sq m criterion, the first choice is a HDB BT
Flats (Non-Mature Estates) Two-Room (Flexi) 45 sq m in the lowe
price range.

Assumption, only one is needed:

1. The prices of the different types of housing remains stable
regardless of region.

2. All the different types of flats are available.

3. Without detailed information, the couple assumes that for
each floor area, there can be the full range of prices, e.g. for a
45 m? flat, the prices can range from $90,000 to $162,000.

4. Without detailed information, either the range of minimum to
maximum, or the midpoint can be used for calculation.

In each category, the lowest price corresponds to the smallest floor

area, and the higher price corresponds to the larger floor area.

vertical y-axis from-2< y <4,

On your axes, plot the points given in the table and join them with
a smooth curve.

12 | The variables of x and y are connected by the equation
2
y=—+_-3.
6 x
Some corresponding values of x and y, correct to two decimal
places, are given in the table below.
X 0.5 1 1.5 2 2.5 3
y P —0.83 | -1.29 | -1.33 | -1.16 | —-0.83
12 | Find the value of p. [1]
a
X 2
Subx=05andy=pinto y=__+_-3
6 x
_0'52 3~1.04
= + =3,
P 6 05
12 | Use a scale of 2 cm to represent 1 unit, draw a horizontal x-axis [3]
b fromo0 < x < 6. Use a scale of 4 cm to represent 1 unit, draw a

L
i # /
3 . ¢
E 3 3 % §F

ol
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12¢

X p

From the graph, when y = -1,
x~1.116(£0.2) or x ~2.769(%0.2)

By drawing a tangent, find the gi‘adient of the curve at (3,-0.83).

Draw a tangent at (3,-0.83)

Therefore gradient ~ 0.878 £ 0.2

12¢

On the same axes, draw the line of with gradient —0.5 that passes
through the point with coordinates (4,-1)..

X 0 1 3
y==05 | 0 | —05 | -1

M, RS
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B1 for two parallel lines (one is y =—0.5x and the other is parallel to y = -0.5x
and pass through (4,~1))

12e | Write down the equation of this line. [1]
i

From the graph, y = -0.5x +1
12e | Write down the x-coordinates of the points where the line intersects| [2]
iii | the curve.

x ~0.544(£0.2) or x=3.29(0.2)
12e | These values of x are the solutions of the equation [2]
iv | 33+ Ax* —24x+ B =0. Find the value of 4 and of B.

The values of x are the solutions for the pair of simultaneous

equations
22
y=—+—-3 and y=-05x+1"
6 x
x2+g_ =— . + o
— 37 05x 1
6 x

¥ +12 -18x = =3x* + 6x
X +12 -18x+3x2 —6x =0
2 +3x2—-24x+12=0

Therefore A =3 and B =12
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