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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

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

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

Answer all the questions.
The number of marks is given in brackets [ ] at the end of each question or part question.

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 total of the marks for this paper is 80.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give
the answer to three significant figures. Give answers in degrees to one decimal place.

For 77, use either your calculator value or 3.142, unless the question requires the answer in

terms of 7.

FOR EXAMINER'S USE
Q1 Q2 Q3 Q4 Qs Q6 Q7 Qs Q9 | Q10 | Q11 | Q12

Q13 | Q14 | Q15 | Q16 | Q17 | Q18 | Q19 | Q20 | Q21 | Q22 | Q23

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.
This document consists of 17 printed pages.

Setter: Audrey Chong
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Answer all the questions.

1 A range of values for p is represented on the number line below.

O P ®

[TTT T [ T T
-6 -5 -4 -3 -2 —-1 0 1 2

Write down the inequality that represents this range of values for p.

ABSWEE vovssvovsnm sermvmsissmaassi (1]
2 Expand and simplify 2—(3p—>5)°.
B Ly e — [2]
... 8b*c 16bc’
3 Simpli +
Py ==+
HISWEY s icnsass s srsnmepiarmpns s [2]

2
9\

3
4  Simplify (27:: ] , leaving your answer in positive index form.
y
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5  The graphical representation of y = ax”" is shown below.
Write down a suitable value of a and of n.

0 X
Answera=..........,n= ........... [2]
6 Solve (2x-15)" =9.
ANSWer X=si.nsunsuzas 3 (P [3]

7  The area of triangle PQR is 13.65 cm?.
PO =6.24 cm and OR = 7.03 cm.

Find the two possible sizes of the angle POR.
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8 A bell rings every 25 minutes and another bell rings every 45 minutes.

If the two bells rang together at 7.00 am, when will they next ring together next?

9  Terry deposited $2000 in a bank account that pays a compound interest of 7% per annum.
He received a total interest of $250 at the end of 5 years.

Calculate the value of r.

Answerr=.........cooiiiiiiiiiiinn. [3]
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10 (a) Find the HCF of 126 and 600.

(b) Find the smallest positive integer value of & such that 600k 1s a perfect cube.

Arewer E= oo e [1]
11  One solution of the equation 5x* — px+40=0 is x=2.
Find
(a)  the value of p,
ANEWEL P'Svivvissavisvissssinsss [2]
(b)  the second possible value of x.
ANSWOL B vsisnaniassamnysninss [1]
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12 Aniq is 5 years younger than Marie and the sum of their current ages is at most 31.

(a)  Ifxis the current age of Aniq, form an inequality in terms of x to represent this
information.

(b)  The minimum age to watch an NC16 movie at the cinema is 16 years old.

Solve the inequality in (a) to justify if Aniq is able to watch an NC16 movie at
the cinema in two years’ time.

Answer

..................................................................................................... 2]
13  Factorise completely
@  3x*-75
P01 e —— [2]
()  6p’q-2pg+3p-1.
ANSWEY ovcsnvessnssnnsammsnnrvensss [2]

BP~271
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14 A reservoir contains 180 million litres of water.
On days with no rainfall, the water in the reservoir reduces by 1.2x10° litres per day.
[million = 10°]

(a) Express 180 million litres in standard form.

ABSVEF sssinsuiseniiss s o litres [1]

(b)  Find the number of consecutive days with no rainfall it will take for the reservoir to be
completely emptied.

(c) At the start of April, the reservoir was 90% filled.
This was followed by 5 days with no rainfall.

Calculate the amount of water left in the reservoir.

ABEWER onsnvmursasiasiinisnss litres [2]
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15 A container consists of a cylinder of radius 2 cm and a cone of radius » cm.
The cylinder and the cone each have the same height of 5 cm.
Water enters the empty container at a constant rate from the vertex 4.
It takes 26 seconds to fill the container completely.

A

Bl
»

=5

< 2r >

(a) Find the time taken to fill the cylinder completely.

Answer ............ooeieen.. seconds [2]

(b)  On the axes in the grid below, sketch the graph showing how the depth varies during
the 26 seconds.

Depth (cm)
A
Of=====— e e e e e - == 4
]
]
]
[
[
Sp===== = e — == 1
]
[
[
!
L—> Time (seconds)
0 26
(2]
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16 (a) Sketch the graph of y =—(x—9)(x+3) on the axes below.
Indicate clearly the values where the graph crosses the x- and the y-axes.

Y
A

(2]
(b) Find the equation of the line of symmetry for the graph of y =—(x—-9)(x+3).
ABWBY sosvsmnn i sunssssms [1]
(¢) Find the coordinates of the maximum point of the graph of y = —(x—-9)(x +3).
Answer (..o, iiiiiiiininn, )[1]
2
17 Itis given that y = At :
x-2c
(a) Find the value of y when x=1, b=-2 and ¢ =3.
ARSWEP Y= uisimanwnmisssmyvivesanyss [1]
(b) Express x in terms of y, b and c.
Answer x=...............c.cuuinnen. [3]
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18 The diagram shows a tennis court.
The net divides the court equally into two.
The half-length of the court is (x + 4y) m and the breadth is 2x m.

i
&
8

Given that the perimeter and length of the court are 69.6 m and 23.8 m respectively,
find the value of x and of y.

PartnerinLeaming
272

FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

19 The diagram below is the speed-time graph of an object for the first 25 seconds of its journey.

Speed /
e 3

(m/s)

(a)

(b)

50

40 4

' /

20 //
10 /
0 5 10 15 20 25

Time (7 seconds)

Find the acceleration of the object for the last 10 seconds of the journey.

Answer ... m/s* [2]

Calculate the average speed of the object for the first 25 seconds of the journey.
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20 ABC1s arnight-angled triangle in which AB =12 cm and AC = 20 cm.
X is a point on BC where AX =13 cm and BX=5 cm.

20
c

(a) Without using a calculator and giving your answers in fraction in its lowest terms,
find

(i) sinZLACB,

Answer ..., [1]
(ii) cosZAXC.
ANSWEP 2o [1]
(b) Find the shortest distance from X to AC.
ARSWEF wvvvvssisesim s cm [3]
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21 A paper conical cup as shown in the diagram below 1s filled to % of its maximum depth.

Aiken commented that the cup was half full.

(a) Do you agree with Aiken?
Explain your answer by showing your working clearly.

Answer

..................................................................................................... [2]
2 i . ; B
(b) A second conical cup, 15 times as tall, 1s geometrically similar to the cup above.
180 cm? of paper is required to make the second cup.
Calculate the difference in the amount of paper used to make the cups.
ANSWET: 555500500 e nammpemannanonnai cm? [3]
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22 A field is in the form of a quadrilateral 4BCD with AB = 90 m, angle ABC = 70°, BC =33 m,
AD =70 m and diagonal BD = 85 m.

(a) Using a scale of 1 cm to represent 10 m, construct an accurate drawing of the field.
AB has been drawn below.

(2]
(b) Construct the angle bisector of angle BAD. [1]

(¢) During a school carnival, a prize is hidden at a point in the field. It 1s 15 m from
the side CD and equidistant from the sides AB and AD.

Mark clearly the position of the prize and label this point X [2]

PartnerinLearning
276

FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

23 In the figure, ABCD is a trapezium with 4B parallel to DC. DB and GF are parallel lines.
G lies on the line DC such that DG : GC=1:4. AB=6cm, GF=8 cm and DC = 15 cm.

(a)

(b)

(©

A 6 B

E

{Q
7
v

Show that triangles ABE and CDE are similar.

Answer

Write down another pair of similar triangles.

Answer A............ 5010 G (RS [1]

Find the length of BE.

ANSWEr ..0iiiiiivinenrmmnannnananes cm [2]
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(d) Ifthe area of triangle 4BE is 10 cm?, calculate the area of triangle CFG.
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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

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

You may use 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 the answer is not exact, give
the answer to three significant figures. Give answers in degrees to one decimal place.

For 77, use either your calculator value or 3.142, unless the question requires the answer in
terms of 77 .

The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 80.

FOR EXAMINER’S USE
Q1 Q2 Q3 Q4 Qs Q6 Q7 Qs

80

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.
This document consists of 18 printed pages.

Setter: Yong Kenneth

PartnerinLeaming
279

FREE TEST PAPERS - FREETESTPAPER.COM


https://freetestpaper.com

BP-~284

1 (a) Write as a single fraction in its simplest form

1 3
-+

@ T2y

AISWER  ssiomcn i e [2]
- 1 x*-x—-6
@) Y4 3-x
AnSWer ... [3]
x 7%
(b) Solve e x>,
Aiswer X= s 0 [3]
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13\5
2 (a) Simplify (;ﬁ] x327p 7" .

16

(b) Solve V4* =[l]y_

ANSWEE P'=  convvsenivivsmysssvssessssssavnins

()  2"is greater than 5°.
Without working out the values of the terms, state if you agree with the statement above.

Explain your answer.
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5x+2 21
<—.
6 2

(d) (i) Solve the inequalities —% <

(ii) Hence write down the smallest integer value for x.

Answer x= .. [1]
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3 Mr Wong drove from Singapore to Penang and then back to Singapore.
The distance between Singapore and Penang is approximately 720 km via the North-South
Highway.

(a)  During his trip from Singapore to Penang, he drove at an average speed of x km/h.

Write down an expression, in terms of x, for the time taken by Mr Wong to travel from
Singapore to Penang.

(b)  On his return trip, Mr Wong’s average speed was reduced by 10 km/h.
Write down an expression, in terms of x, the time taken for Mr Wong to make the return
journey.

(¢)  Ttis given that the difference in times taken for the two trips was 45 minutes.
Write down an equation in x to represent this information, and show that it reduces to

x> =10x-9600=0.

Answer

(3]
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(d) Solve the equation x* —10x—9600=0, giving your solutions correct to one decimal place.
q p

(e)  Find the time taken for the entire journey, giving your answer in hours, minutes and seconds,
correct to the nearest second.
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4 P is the point (—4,10) and Q is the point (5,-8).

(a)  Find the length of line PQ.

Answer ..., [2]
(b) Find the equation of line PQ.
ARSWET  svnansavmmne RN Sy [2]
(¢)  Ris the point where the line PQ cuts the x-axis.
Find the coordinates of R.
Answer R (............... § SRR A ) [1]
PartnerinLeamning
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(d) The equation of line kis 3x+2y="7.

Find the coordinates of the point of intersection of the line PQ and line £.
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S The following diagram shows a sector ACD with radius 10 cm and

angle DAC = T radian. Bis a point on AC such that DB is perpendicular to AC.
3

D

wla

(a) Convert ; radians to degrees.

HNSWEY, s er s RS [1]
(b) Calculate the area of sector ACD.
Answer ...l cm?  [2]
(¢c) Calculate the length AB.
Answer ............occoiiiiiiiiiii cm  [2]
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(d) Find the perimeter of the shaded region BCD.
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6 In the diagram, ABC represents a triangular field on horizontal ground and AP represents a vertical

flagpole. B is 85 m from 4 on a bearing of 025° and Cis 170 m from 4.

The length of BC is 180 m and the height of the flagpole is 12 m.

Calculate

(a)
(i)  the bearing of 4 from B,

Answer

(ii) angle 4BC,

Answer angle ABC =

(iii) angle BCA.

Answer angle BCA =

PartnerinLearning
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(b) Find the area of the triangular field ABC.

(¢) An ant moves along BC.

Calculate the greatest angle of elevation of the top of the flagpole when viewed by the ant
as it moves from B to C.
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7 The variables x and y are connected by the equation

y:5—0+4x736.
x

Some corresponding values of x and y, correct to one decimal place, are given in the table below.

x 1 15 2 3 4 5 6 7 8
y 18.0 » -30 | -73 | -75 | -60 | =37 | —09 | 23

(a) Calculate the value of p.

(b) Using a scale of 2 cm to represent 1 unit on the horizontal x-axis and 2 cm to represent 5
units on the vertical y-axis, draw the graph of y=2+4x-36 for 1<x<8 on the grid 3]
x
provided on page 15.

(c)  Using your graph,

(i)  solve the equation A +4x-36=0,

(i)  find the range of values of x when y <-5.

(d) By drawing a tangent, find the gradient of the curve at x =2 .

(e) Explain why there is no solution for 2 +4x-36=-8.5.

.................................................................................
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8 Mr Tan lives with his family in a HDB flat.
For the month of March, the family consumed 824 kWh of electricity, 26.0 Cu M of water and
required refuse removal.
The following shows the breakdown of utilities charges for the month of March for Mr Tan.

Breakdown of Charges Usage Rate ($) Amount ($) Total ()
Electricity Services
Cost for amount of
electricity used

Water Services

Base cost for amount of

824 kWh 0.2156 177.65 177.65

260CuM 11900 30.94

water used

Waterborne Fee 260CuM 0.7800 20.28

Water Conservation Tax $30.94 35% 10.83 62.05
Refuse Removal 1 Qty 7.71 1.71 7.71
Subtotal 247 41 247 41
GST $247 41 7% 17.32 17.32
Total Charges:

(inclusive of GST) $264.73

kWh: kilowatt hour
Cu M: cubic metre

Note: The water conversation tax is a tax of 35% on base cost of the amount of water used.

(a)  Calculate the total utilities charges for Mr Tan for the month of January when the family
consumed 579 kWh of electricity, 19.3 Cu M of water and required refuse removal.
Assume that the same rates apply.
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(b) A survey established that the air-conditioner used in Mr Tan’s home accounts for 36% of the
total electricity consumption in a household.

Calculate the electricity consumed by the air-conditioner in Mr Tan’s home for the month of
March.

(¢)  Mr Tan wants to reduce his monthly utilities bill by 15% from April onwards by switching
to an energy-saving air conditioner. He found the following information on the internet.

Energy-Saving Air-Conditioner
Annual Energy
Green Ticks Consumption
(kWh)
1492
2282
2646
3368

W

What is the minimum number of green ticks Mr Tan should look for on the air-conditioner
in order to achieve the 15% reduction in his monthly utilities bill?

Justify your answer with calculations.
Assume that the rates and all other charges (water consumption, other electrical appliances
usage and refuse removal) for the family remain unchanged.
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NORTHBROOKS SECONDARY SCHOOL
MATHEMATICS DEPARTMENT
J EXPRESS
END-OF -YEAR EXAM 2022 PAPER 1

MARKING S CHE ME
Ones Answer Marks Remarks
1 | S55<p=1 El
T [2-Gp-o)
=2-(9p*-30p +25) 1 Expansion
=2-9p*+30p-25
=-0p* +30p-23 Al
3 8b%c 16bc*
5 15
=85“cx 15 M
5 16bc?
_1206%
20bc*
3b
= Al
2 2
4 27x% Y3 _ },ﬁ Y M
»° 215
4
R g
5 @ : any positive value Bl
n : anv negative odd intezer Bl
6 | (2x-15)" =9
2x-15=30r2x-15=-3 M
2x=18 or 2x=12
_ x=9 or x=6 A1, Al
1
! %6.24x7 03xsin £ POR =13 65
219336sin £LPOR=1365
: 13.65
R =
PR = S o6
. 1365
. =
<FgR=m [21.9336]
=38.487° or =180°-38 487°
R385° or =14]15° B1, Bl
or x0.671 md or =2.47 md or Bl Bl
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8 25=5°
45=3"x 5 0 Wi
LOM =35
0% Il for LCMW
=3h 451min
Tine =10.45 a 1. &1
’ 250=2000{ 1+ ;
2250 = ( +— M1
| 100]
Y 2250
[ 1ou 2000
r ’2250
100 2000
r 20
100 ¥2000
2250
=| sl———1 |=100
’ [dzmn }‘
re238 Al
@) | 126-2x3"%7 }
M1
600 =25 %35 —
HCF =46 41
b} 3 5=45 Bl ecf fiom (a)
@) | 5(2)%- p(2)+40=0 M1
60-2p=0
2p =60
p=30 Al
11b) | 5x*-30x+40=0
r—fhr+8=0
(x-2Xx-4)=0 or quadratic
formmula
xmlory=4
Hence, the second possible value of x = 4. Bl
12ia) | x+x+5<31
2 +5<31 Bl
12(h) | 2x+52 31
%26
*£13 Ml
In2 years” ime, Arig 15 at most 15 years old,
thus he cannot watch an NC16 raovie. Al
Ba) | 3x*-75
=3 -25) M1
=X x+5)(x-5) i
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13(b) | 6p°q-2pg+3p—1
=2pg3p-1+Gp-1) M1
=(Bp-D2pg+D) =
14@) | 1.8x10° litres Bl
14(b) | 1 8x10° Bl
819 150 days
1.2x10
14(c) e R M1 ecf from (a)
_9—0x1.8x10"]7(SXI.2x107} .
L 100 4 O -
=1.56x10° litres Al
15(a) Vol cylinder = n(2r)1(5)
= 4(5xr?)
_ 1 2
VOI cone — 5 (59[1"')
S
13 parts 26s M1
Al
15(h)
ecf from (a)
Bl Straight line
Bl Curve
. » o *students will
not be penalised
for wrong
labelling of the
timing
16(a) R B1 for the correct
/ 1 curve
' B1 for the correct
27 [/ TN\ T M- label of x-intercepts
| and y-intercept
—/o f \0 ‘
16(b) =3 B1
16(c) | (3.36) Bl
17
® y——4% or —4.6 or —? Bl
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17dh) _3x +5b°
x—2¢
p(x-2c)=3x 450 M1 cmss
px=2pc=3x+5b" e
px=3x=50" +2pc
x(p-3)=5b"+2pc M1 factonis ation
5b +2pc
I='j;:§— Al
or
_ 3x+56°
4 x—2c
pix—-2¢)=3x+5%"
-2pc =3x+5*
yx=2pc =3x i
3x-yx=-2pc-5b*
x(3-p)=-2ypc-5b
_ 2ye-5b°
SR M1
&l
18 [2x+8y=238o0rx+4p =119 Bl
dx+16p Hx=6960r Sx+16y =696 Bl
By elimination or substitubion method, vl
x=55
y=15 Al forboth xand v
19¢a) | 50 S mfs? M1, A1
14
19b) | fwvg speed 1 mark for area
1 1 of trape zurm, 1
[ix 205 +?,5)]+[5><ID><5E|] M1, Mi mark for area
- 75 of tangle
_3B
a2
=15 mis Al
20D (12 3 Bl
20 5
Fiat) __5_ Bl
13
A6 | re= (Vo -177)-5
I
=11
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SN ZACE - i
11
3.8 Ml ecf from (ai)
3 11
J-Exn
3
d =66 Al
21i{a’ H 3
1
8
No, I do not agree as the cup 15 only cne-sighth Al
fall.
6 | 4 (1Y
180 [ﬁ) -
1 ]
A= —1 %180
iy
- 80 M1
180-80 =100 cr® Al
I2a) | (Diagram is on the last page) Bl, Bl arcs nmstbe
Correct positionof C and D shoarn
220) | Angle bisec tor drawn with markings. Bl
2c) | Forbeing along angle bisector Bl
Forbeing 1.5 cra away frorm CD El
23(a) | £LABE = ZCDE (alt angles)
£LBAF = £DCE (altangl
, Saltitglon) M1 (any 2)
LAFB = ZCED (venrt. oppangles) _
Bythe AS similanityfest, tiangle ABE is
sirlar to trhangle CDE. Al
230) | ADEC and AGFC Bl
23(c) 5
£E=sz M
=10
BE_6
10 15
BE=4 Al
2Hd) | Area of ACFG _ [ 5]'* s
Areaof AAFE \8
Area of ACFG 1
10 4
Area of ACFG =%x10
=40 crd Al

or
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Areaof AABE (6
Area of ACDE "(EJ
10 4
ACDE 25
Area of ACDE =625 cm?
Area of ACFG {‘if -
Area of ACDE 5
Area of ACFG 16
625 25 a1
Area of ACFG =40 cm?

Question 22
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Sec 3 Express Mathematics
End of Year Examinations 2022
Mark Scheme

1| @) 3 1

{x+2¥ x32

= X
(x-2Xx+2) (-7

_ 1 ; (x=3)x+2)
(x-2)(x+2) (3—x)

_ 1 L (x—=3)x+2)
(x—-2)x+2) (x-3)

_ x-3)x+2)
(x—2)x+2}{x—3)

1 1
= - or
x-2 2-x

B 3 B Wx+2) M1
x+2* (2420
_3-x-2
(x+2)
e or =- ¥l - - - Al
(x+2)° (x+2)
(a)(ii) 1 #-x-6
x* -4 3-x
I X —x-6 M1 (factorise

denominator)

M1 (factorise
numerator)

Al
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(b) 3 Tx
—=——x
8 4
7
4 8
Multiply by 8 throughout,
8x* —14x=x" —— .
73 ~14x=0 quadratic
Tx(x~2)=0 equation
Al for each
answer
Therefore x =0 or x =2
(@) 1y~?

(p3 W x\’ﬂ?p’“

J
= (p-g w x\3}27p’:”

J
5 -3
=P x3p° M1
\ J

-36
=g 5 M1

e 3
:SP 2 or :? Al
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16

P
= 1Y
e [—27] change to base 2

1
22(2y-1) 2 _ Il 7 M1
( ) ( ) M1
270 =27 multiplying the power in
2y—-1=-4y comparing the power A1
6y=1
=1
"7
(c) 2“3 - (2)2.'.5
< 245
=(2%) M1 —show
=45 210 _ 45
4* <5’
Al
Therefore, do not agree.
(d) 5 5x+2 21
- F
2 6 2
5 Sx+2 Sx+2 21
—-=< and < —
2 6 6 2
-15<5x+2 and 5x+2<63
-17 < 5x and 3Sx<61
17 61
-——<Xx and x<—
3 5
2 1
—3-;-<x and x<12- M1 for each
- 5 correct
inequality
2 1
-3—<x<12-
5 5 N
Al

Therefore, smallest integer value of xis —3.

(a)

720
— hours

X
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hours

x—10

(c) 720 720 45 M1 —
+10 % :67) Construct
720x - 720(x-10) 3 equation

: == correctly
x(x-10) 4

7200 3
x-10x 4 -

2 -~ —linear
3x* ~30x-28800=0 sigREn
x* —10x-9600=0 Al —shown

(d) . ~(~10) £ J(~10)* - 4(1X-9600)

' 2(1)
JC_10J_r\/38500 =5 B BE S omom M1
. A1, Al
x=103.10708 or x=-93.10708
x=103.1 x=-931

() 720 L 7%0
103.10708—-10 103.10708
—1471606h — -~ — — - M
=14hours 42min 58sec or 14hours 43min 2sec Al

@ | Length of PQ = yf[—4—3) +(10+8)’ =

=20.1246
~ 20.1 units (3sf) Al
b e
&) Gradient of PQ = i
—4-5
_8
-9
= M1

Equation of line PQ: y =-2x+C

Using (—4.10),
10==-2(-H+C
C=2
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Equation ofline PO: y=-2x+2

Al
{d) Coordinates of R will be {1,0} . Bl
(d) 3x+ 23 — 7 -—(1)
¥ =—2x+2—(2)
Sub(2)imo (1)
3x+2A-2x+2) =7 i
Y —drd=7 substitution
—x =3
x==3
Ml—x=-3
y=3
Hence the coordinates ofthe point of interseation & {-3,8}. 25
(a) 7t radian = 18(F
n© 180 5
E = ?= 60 B1
o
(b) Areaofsectar = %riﬁ
1 s N ] 2
= =x10%x— ——x w10 M1
g o S
=52.3599 cr# = 52.4 cm? {3sf) A1
(d AB
COS— = e
310 bl
AB8=5cm Al
{d) @ BD W1
SN =
10
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BD =8.6603 cm M1(ecf)
BC=10-5=5cm
arc length =ré
o
ey M1
=10.4720 cm M1
Perimeter = 8.6603+ 10.4720+ 5 =24.1323
=24.1 cm (3sf) Al
{a){i) | 1B0-25=155
Bearing = 360 — 155 = 205° Bl
(a)ii) _1[170’ _85° _13{)2} M1 - use of
S cosine rule
—2(85)180) M1 —
=69.4827 substitute
- 69_50 1d values
(1dp) 5
(a)iii) | sin69.4827 sinC . M1
= {accept cosine rule as well)
170 85
LBCA=27.9° Al
b M1 - find
(b} Area = -;—(85){180)sin69.4827 =7164.732963 - "
Cost: 7164.732963 x85 = $609002.30 (2 d p) Al
{c) .. 2x7164.732963 M1, A1
Shortest Dist = ™ =7964 (shortest
12 distance)
Angle of elevation = tan”' ——— =8.57°
79.64 M1, Al
(a) p=33 B1
(b) Scale Bl
Plotted points B1
Smooth curve B1
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(i) |{1651t0l.75)and (7 25t07.35) B1 each
(i) | (2.25 to2.45) < x< (5.35t05.45) Bl
(d) Draw atangent at x=2 M1
Gradient=-7 33 t0-85 Al
(e) because the lowest vaue is-8 Bl
[a) Eletial charzes =57x 0.2155
=51243329 M1
Waterchages =(19.3x113)+ (193« 0.72j+ (0.35x 193 x 1.19)
=545 05945 1
Total charges =(124.5324+ 46.05945+ 7.71)x 1.07
=518110 Al
(b) 0.36x 524 = 296,64 kWh Bl
(c Reduction of 1%
&5 ik
Reduced monthly bill = —=$264.73
100
=522502 —
Before GST IOOX$22502 e
etgre = 10? i
= 521030 .
Subtraa WaterServices & Refuse Removal= 5210.30-562.05-57.71 | mn

=514054
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140.54

Total ¢ NS tian permaonth = —————

otal energy @mnsumption p 02158

= 651.855 kKWh
Initial total monthly energy consumption
Before change of airmnditioner - 824 KWh —
Initial total maonthly energy consumption
of all other electrical appliances -
_ o = {64 x824 K¥Wh
exduding air mnditioner L
- 52746 KWh

maximum aircanditioner elearicl
energy @mnsumptionin order to

. =651855-52736
degemse total charges by 15% o

=124.495 kWh
Total annual enerzy @mnsumption
From new aira@nditionerin orderto
=124.495%12
deaese total charges by 15% —-
= 1493 94 kWh

Based onthe 16t of air-conditioners prowvided,
MWrTanshould lookfor an air-conditionerwith Sticks.

i1

M1

i1

Al
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