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Answer all the questions.
The number of marks is given in brackets [ ] at the end of each question or part question
lf 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.
lf 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 z, use either your calculator value or 3.142, unless the question requires the answer in
terms of z .

DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.

Thls document conslst3 of 't7 prhted peges.

FOR EXAMINER'S USE
QI Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12
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READ THESE INSTRUCTIONS F]RST

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 conection fluid.
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Answer all the questions.

I A range ofvalues forp is represented on the number line below_
p

-6 -s -4 -3 -Z -1 0 1 2

Write down the inequality that represents this range ofvalues forp.

Answer tll

2 Expand and simpliS 2-(3p-5)'z.

Answer tz)

3 -. -.^ 8b2c l6bc2
Stmnlttv 

- 
+ 

-
5 15

Answer l2l

2

4
/ 1?-9 \ 1

Simpli$ I + I , leaving your answer in positive index form.\v-)

Answer 12)

PartnerlnLeaming
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5 The graphical representation of y = *' is shown below,

Write down a suitable value of a and of z.

_l'

0 .f,

Answer a: n I2l

6 Solve (2x-l5)'=9.

t3l

7 The area of triangle PpR is 13-65 cm2.

PQ: 6.24 cm and pR = 7.03 cm.

Find the two possible sizes of the angle PQR.

Answer or 12)

PartnerlnLeaming
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8 A bell rings every 25 minutes and another bell rings every 45 minutes.

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

Answer t3l

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

Calculate the value of r.

Answer r =..... ..................... t3l

PartnerlnLeaming
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10 (a) Find the HCF of 126 and 600.

Answer

(b) Find the smallest positive integer value oft such that 600t is a perfect cube.

Answer k =

rftL-l

tll

1l One solution of the equation 5x2 - px+40=0 is x=2.
Find

(a) the value ofp,

O) the second possible value of -r.

Answer p : t2)

Answer x =........... ttl

PartnerlnLearning
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12 Aniq is 5 years younger than Marie and the sum oftheir current ages is at most 31.

(a) Ifx is the current age of Aniq, form an inequality in terms ofx to represent this
information.

Answer

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

Solve the inequality in (e) to justiff if Aniq is able to watch an NC 16 movie at
the cinema in two years' time.

Answer

tll

t2l

13 Factorisecompletely
(a) 3x2 -'ts,

(b) 6p'zq-2pq+3p-1.

Answer t2l

zoo

Answer t21

PartnerlnLeaming
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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 1.2 x 106 litres per day.

[million = 106 ]

(a) Express 180 million litres in standard form

Answer

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

completely emptied.

Answer tll

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

Calculate the amount of water left in the resewoir.

litres [1,]

Answer lifes [2]

PartnerlnLeaming
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15 A container consists ofa cylinder of radius 2r cm and a cone ofradius r 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,{.
It takes 26 seconds to fill the container completely.

A

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

Answer seconds [2]

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

Depth (cm)

l0 .l

I
I
I
I
I

1
I
I
I
I

5

0 26
Time (seconds)

t2l

PartnerlnLeaming
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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.

v

x
o

(b) Find the equation of the line of symmetry for the graph of y = -(x-9)(x+3)

Answer

(c) Find the coordinates of the maximum point of the graph ofy = -(x - 9)(x + 3).

Answer (........

t2)

tll

) tll

17
3x + 5b2

It rs gven that y = , _2, .

(a) Find the value ofy when x =1, b = -2 and c = 3.

(b) Express .r in terms of7, D and c

Answer y =.......... t1l

Answer x -.............. ........... t3l

PartnerlnLearning
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18 The diagram shows a ten s court.
The net divides the court equally into two-
The half-length ofthe court is (x + 4y) m and the breadth is 2x m.

(.r + 4y) m Net

Given that the perimeter and length ofthe court are 69.6 m and 23,8 m respectively,
find the value ofx and ofy.

+
I
I
I
I
I
I
I
I

ium
I
I
I
I
I
I
I
I
It

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

50

40

Speed

(m/s)

20

l0

l0 15

Time (t seconds)

20 25

(a) Find the acceleration of the object for the last 10 seconds ofthe joumey

Ansv,er

O) Calculate the average speed ofthe object for the first 25 seconds ofthejourney.

Answer

30

50

.r/sr [2]

.m/s [3]

IIIII

PartnerlnLeaming
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20 lBC is a righlangled triangle in which l.B = 12 cm and AC = 20 cm
Xis a point on BC wherc AX= 13 cm and BX= 5 cm.

tt

12

20

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

(i) sinZACB,

Answer

(ii) cos Z,4XC.

Answer

O) Find the shortest distance from Xto lC.

5

X

A

C

trl

ttl

Answer cm [3]

PartnerlnLeaming
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2l A paper conical cup as shown in the dragram below rs filled to I of its maximum depth.
2

Aiken commented that the cup was half full,

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

Answer

(b) A second conical .up, t I ti.", as tall, is geometrically similar to the cup above,,'2
180 cm2 ofpaper is required to make the second cup-
Calculate the difference in the amount ofpaper used to make the cups.

l2l

PartnerlnLeaming
275

Answer .................cm2 131
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22 A field is in the form of a quadilateral ABCD with AB = 90 m, angle AtsC = 70" , BC = 33 m,
AD :70 m and diagonal BD : 85 m.

(a) Using a scale of I cm to represent l0 m, construct an accurate drawing ofthe field_
lB has been drawn below,

(b)

t2)

Construct the angle bisector of angle Bl,D. tll

Dwing a school carnival, a prize is hidden at a point in the field. It is 15 m fiom
the side CD and equidistant from the sides AB and.4D.

Mark clearly the position of the prize and label this point X. 12)

(c)

PartnerlnLeaming

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

6A B

(a) Show that triangles AtsE and CDE are similar.

Answer

(b) Write down another pair of similar triangles .

(c) Find the length ofBE.

PartnerlnLeaming

t2)

Answer A, ........ .. . . and A t1l

C
5

277

Answer .cm [2]
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(d) Ifthe area of trian gle A-BE is 10 cm2, calculate the area oftriangle CFG

Answer .cm2 721

PartnerlnLeaming
278
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READ THESE INSTRUCTIONS FIRST

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

You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

Answer all questions.
lf 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.
lf 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 Z , use either your calculator value ot 3.142, unless the question requires the answer in
terms of z .

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.
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Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
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DO NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO.
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I (a) Write as a single fraction in its simplest form

13(r) - r *2+ 1r*ry

BP-284

t2)

t3l

(ii) I xz -x-6--=- x 

-

x'-4 3-x

Answer

Answer

(b) solr" '' = - 
7'* r'84

Answer x =

PartnerlnLeaming
281

or t3l



2 (a\ Simplifr p ,11iv
5

1)

BP - 285

t3l

t3l

Answer

- 

/ t\Y

O) sotve J+ry'=1fr.j

Answer y =

(c) 2rois greater than 55 .

Without working out the values of the terms, state if you agree with the statement above

Explain your answer.

Answer

PartnerlnLeaming
282
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(d) (D
5 5x+2 2l

Solve the rneouahtles -- <'262

BP - 286

i3l

t1l

Answer

Answer x =

PartnerlnLeaming
283

(ii) Hence write down the smallest integer value for.x.
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3 Mr Wong drove fiom Singapore to Penang and then back to Singapore.
The distance between Singapore and Penang is approximately 720 hn via the North-south
Highway.

(a) During his trip from Singapore to Penang, he drove at an average speed of;r kn/h.
Write down an expression, in terms of .r, for the time taken by Mr Wong to travel from
Singapore to Penang.

Atswer hours tll

(b) On his return trip, Mr Wong's average speed was reduced by l0 km/h.
Write down an expression, in terms of x, tle time taken for Mr Wong to make the retum
joumey.

Answer hours tll

(c) It is 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

r'-1ox-9600=0.

Answer

ParlnerlnLeaming
2U

t3l



(d) Solve the equation .r' - 10.r - 9600 = 0 , giving your solutions correct to one decimal place.

Answer x = or

(e) Find the trme taken for the entire joumey, giving your answer in hours, minutes and seconds,

correct to the nearest second.

Awwer hours minutes seconds 12)

BP - 288

t3l

PartnerlnLeaming
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4 P is the point (-4,10)and Qis the pornt (5,-8).

(a) Find the length of line PQ

(b) Find the equation ofline PQ

(c) .R is the point where the line Pp cuts the.x-axis.

Find the coordinates ofR.

Answer

Answer

BP - 289

t2l

12)

Answer R (............... , ...............) tll

PartnerlnLeaming
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(d) The equation of line t is 3x+2y=7

Answer (

BP- 290

PartnerlnLeaming
287

Find the coordinates of the point ofintersection ofthe line PQ and line ft-

,...............) t3l
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5 The following diagram shows a sector ,4 CD with radius I0 cm and

angle DAC = | radian. B is a point on ,4 C such that DB is perpendicular to ,4 C-

l0

(a) Convert 1 radians to degrees.

Answer

O) Calculate the area of sector,{ CD.

Answer

(c) Calculate the length AB.

Answer

PartnerlnLeaming

D

CBA

tll

cm2 l2l

1t

3

288

cm I2l



(d) Find the perimeter ofthe shaded re gion BCD

Answer cm tsl

PartnerlnLeaming
289
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6 In the diagram, IXC represents a triangular field on horizontal ground and lP represents a vertical
flagpole. B is 85 m from I on a bearing of025" and C is 170 m from,4.
The length ofBC is 180 m and the height ofthe flagpole is 12 m.

P r8lD

t2
180 A

txPcr.. { ='\r6.1.15 e

G

3o
*

*

A

C

?

A(a) Calculate

(i) the bearing ofl from B,

(ii) angle ABC,

(iii) angle BCA.

Answer

Answer an9le ABC =

Answer angle BCA =

{

tll

t3l

PartnerlnLeaming
290

12)

B

170



m

BP-?94

Answer

Calculate the greatest angle of elevation of the top ofthe flagpole when viewed by the ant

as it moves from B to C.

Answer

PartnerlnLeaming
291

t4l

(b) Find the area ofthe triangular field lBC.

(c) An ant moves along BC.

t2)



7 The vanables .r and y are connected by the equation

y=9+4x-x
x

Some corresponding values ofx andy, correct to one decimal place, are given in the table below

x
,|

1.5 2 J 4 5 6 7 8

v 18.0 p - 3.0 -7.3 -7.5 - 6.0 - 3.7 -0.9 2.3

(a) Calculate the value ofp.

Answer p=

O) Using a scale of2 cm to represent I unit on the horizontal .r-axis and 2 cm to represent 5

units on the vertical y-axis, draw the graph of y --50 +4r-35for l<r<8 on the grid
x

provided on page 15.

(c) Using your graph,

(r) solve the equation !9+4x-36=0,
x

Answer x = or

(ii) find the range ofvalues ofr when y < -5.

Answer

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

Answer

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

BP - 295

tll

t3l

t2)

tll

t2)

Answer

tll

PartnerlnLearning
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E 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 refu se 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

824 kwh 0.2156 177 6s t7'7 65electrici ty used
Water Services
Base cost for amount of
water used
Waterbome Fee
Water Conservation Tax

26.0 Cu M

26.0 Cu M
$30.94

1,1900

0.7800
35%

30.94

20 28
10 83 62.05

Refuse Removal 1 Qrv 7.71 7 .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 of35% on base cost ofthe 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.

Answer $

PartnerlnLearning
294

t3l
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O) A suwey 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-

Answer ......kwh tll

(c) 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 bformation on the intemet.

Energy-Saving Air-Conditioner

Green Ticks
Annual Energy
Consumption

(kwh)
5 1492
4 2282
3 2646
2 3368

What is the mrnimum 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?

Justi! 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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Answer
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NORTHBROOKS SE CONDARY SCHOOL
M ATHEMATICS DEPARTME NT

3 EXPRESS
END-OF-YEAR EXAiiI 2022 PAPER 1

OnE a+r.slrEf Muls Renrarls
I -5.5<ps1 B1
t

2 -(3p - 5)t

= 2 -(9p? - 30p +25)

=2-9pl +30p -25
=-9p1+30p-23

I,r'11

A1

Experuron

3 8b2c lfic1
) 15

I58&'?c=-x-5 16ic1

12Ob1c

80&c1

v

I,ill

A1

4
2'l xl

t

l-
)

t

I!_
2'l xl

a

U
6

v
9xo

Ml

AI

n
any positi're vrE

negative odd integer
B1
BI

6 (2x- ls)t = e

2x-lJ=3or2x-15=-3
2x =LB or 2x =12
x=9 or ;=6

MI

41, A1

7 ix 6.24x ?.03xst;l,lFOR =13.652'
21.9336inLPQR=13.65

strt;.PoR- 13'65

21.9336

tPol=inaf 1365 ']
- (21.e336 /

=38.487o or =180o-38.48?o

= 38.Jo or * 141.50

or :0.671 nd or * 2-47 md

81, 81

orBl 81

I
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I 2)= J

45=3txJ

ICJI{=3tx5t
: t?5

=3h45min
Time = 18.45 a.m.

lv.u

M forLCM

t1

!l
2250 = 2ooo[1+ r

100 i MI

(- , Y 2258ll-L- I =-[''looj 2ooo

t+ t =t@-r00 I2000
, ffi

-=5t--l100 Tm00

'=[ffi-'J"'*

MI

A]
lll(a) 126 -2x31 x'?

6O0-2rx3x52
HCF=6

F M1

.rt I
(b) 3'1x5=45 B1 eeffiom(e)

ll{r) 5(2)'?- p(2) +40 = 0

60-2p=[
2p =to
P =30 AI

ilft) 5x2-30x+40=0
r-6x+8=0
(r-2Xx-4)=0
x=2orx=4
lle nce, the second lnssfole value of4[ BI

c qud.ratic
firmrIe

Il(a) r +x+5 < 3l
2x+5<31 B1

l2(b) IT+J5JI
2x126
xS13
In 2 lears ' time, Aniq is at mosl 15 years old
thus he carurot wrt h an NC 16 mcnrie.

13(a) 3x|-75
= {rt -25)
= Xr +5Xx-5)

M1

Ai

':t
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13(b) 6p2q -Zpq +3p -1
-2pq(3p-1)+(3p l')
:Qp -l)(.2pq +l)

M1
A1

l4(a) 1.8 xl08 litres B1

1{(b) 1-8 x 108
I lt, (L.rvs

1.2 x 10"

Ri

l{(c)

fffi,t r,ro'l (s,r z^rou)

: 1.56 x l0s litres

\tl

AI

ecf from (a)

15(a) Vol 
"yina, 

: x(X)'2(s)

:4(snl)

vot "-"= 
lrsrf)
J

13 parts ---- 26 s

12 parts ----- 24 s

MI

A1
1s(b) (crn)

10

I

I

5

'Iime
0 24 26

B1
BI

ecfAom (a)

Straight line
Curve

*students will
not be penalised

tbr wrong
labelling of the

timire
16(a) r=3

-i,--{.r-oX(-1)

-3 1)

81 for the conect
curve

Bl for the correct
label of r-ntercepts

and y-intercept

16(b) x=3 B'I
16(c) (3,36) B1
t7(^) a)?

v--4- of -z+.t or --55 BI
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r70i 3x +5b2l=----x-2c

x$'2cJ =3x +5b1

Xx-21tc =3x +5bi
^ -,2 -^!x-5x=)o +4c

x(/-3)=)5'123.
5b2 +2vc

x = ----------.---!-
.p -3

or

3x +5b'
I

x -2c
lx -2c) =3x+5&t

Yx-21tc =3x+fi1
3x- Xx = -2Xc -5b1

x(3- 1tJ= Q1c-5b1

,=-?lc-5b'
3-y

Mi

I'rI I

AI

Iv[ I

MI

AI

Elr:,:i 5

rm:ltipLc ation

facioris atir'n

ls 2x+8y= 23.8 orx+4y = 11.9

4x + 16y +4x = 69 .6 or 8x +16y = f! .S

By elirrination or rubstitutiorr n*thod,
x= 5.5

I = 1.6

B1
B1

Ml

A1 forboth r and y
l9(a) JO

--)mrs.10

M1. AI

rs(h) Avg sped

(|.*.u -r sr)*[].rn.m)

3't5

25

= 15 tttls

[{l M1

A1

I mark for area
of hapezium, 1

mark for area
of trangle

?0(a! t23
205

B1

l&a4 5

13

B1

20(b) rc=[rj5o#)-s
= l1

Ilt

tl
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iu,tacl -LI]
3d
511
d--X11

)
d-6.6

I'''11 ecf fiom (ar)

2l{a}

t*l-ti)
1

I
No I d,o lli esrn as tI: cup is corly ane-eiglilh
fii11.

fiI1

AI

2lt)
*-t*l
,-(i|-,*

-80
180 -80 = 100 cm1

i{I

zl(*) (Diagraftr is on tlu Iast pge)
Correct position of C and D.

BI,El ses r:oxl be
sho,,rn

2tftrl bisecbr drawn with markings EI
22(c) For be ing along angle bisector

Forbeing 1.5 cm awry from CD
B1
BI

23(a) l,4BE = LCDE (alt argies)

IBAE = IDCE {a}t arrgles)

IAFB = ICED (,nrt. opp angles)

Bvlhe AA f,mrlf,ritv b st- tranzle ABE is
similar to trargie CDE.

M1 (any2)

Ai
23ft) AI.EC axd ttLT-!. L B1

23G)
DE=8*1

4
=10

BE6
10 15

BE=4

Ml

AI
23(d) A:ra of j,CFG

I;I
1

A:ea of A/EB
Area ofACFG

104
Area of aCFG = !x 10

4
= 40 cm?

OI

MI

A1

5
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lrea of L.4.8 E (*lfuea of ACDE

104
ACDE 25

Area of !;CDE = 62 5 cm2

Area of ACFG (il,Area of ACDE

Area of ACFG 16

62.5 25

Area of ACFG = 40 cm2

t{I

4l

Question 22

6
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Sec 3 Express Mathematjcs
End of Year Examinations 2022
Mark Scheme

1 (aXi) I

(x+2)2 x+2

_ 3 _ l(x + 2)

(x+2\2 (x +2)2

3-r-2
(.x + Z)'1

1-x x -l
(x + 2)?

or
(x + 2)'z

M1

A1

(a)(ii) 1 x2 -x-6_Y_
x -q 5 x

I r -r o

(x 2)(x+2) (3-r)

I (.r- 3[x+ 2)
(x - 2)(x + 2) (3 -.t)

I (x-3)(r+2)x--(x-2xx+2) (r-3)

_ -{x - 3Xr + 2)

(.r-2)(.r+ 2)(.r - 3)

ll
x-2 2-x

M1 (factorise
denominator)

M1 (factorise

numerator)

A1
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(b) x- lx
84

x
tx a

48
Multiply by 8 throughout.

8x2 14x - x2

7x2 -14x = 0

1x(x -2):0

Therefore.r-0 or x=2

M1-
quadratic
equation

Al for each

a nswer

2 (a)

l'' J "{i7
= 

[, 
*). {iv

= [,j)",,+

-5

= 3P'

't? ll D or \2p

M1

t\41

A1
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(b)

J4''-' (*i
E;;;

[]) "r*r".0*",
,

(2112/-t)), -

2Qt'1) ' 2-at multiplying the power in

2y -l = -4y comparing the power

6Y=t
1

v--'6

-M1
M1

A1

(c) 2to - (Z)"t

: (2')'

^s

45 <5s

Therefore, do not agree,

M1 - show

2ta - 4:

A1

(d) 5 5x+2 2l
262
< <-aO

26
5x+2 2l
62

-15 <5x+2 and 5x+2 <63

-17 < 5x

t7
5

1
-J-<.r

5

and 5r < 6l

and

and

6l
5

x<n!
5

-z?<*<tz!55
Therefore, smallest integer value of -t is -3 .

M1 for each
correct
inequality

M1

A1

3 (a) '71i

- 
hours

x
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(b) 120

- 

llours
-r-10

(c) 720 720 45

: l0 x 60

720x-720(x-10) 3

r(x -10)
7?00 3

4

x" -7ox 4

3r? -3or - 28800 = 0

r'-lor-9600=o

Ml-
Construct
equation
correctly

M1 - linea r

equation
A1 - shown

(d)
-(-10)1 -1o)'z -40x-9600)

2(1)

101.68-50-0

2

x=103.10708 or x = -93.10708
x = 103.1 .r: - 93. I

M1

A1, A1

(e) 720 720

103.10708-10 103.10708

=14.71606h -
=l4hours 42min 58sec or l4hours 43min 2sec

M1

A1

4 (a)
l-ength ofPQ : (-+-s)'+(ro+s)'

= 20.1246

= 20.1 rmits (3s0

M1

A1

(b)
Gradrent o1pg = 

lo- (-8)
- -4-5

=18
-9

_,1

Equation of line PQ: y=-2x+C
Using (-4, 10) ,
10 =-2(-4)+C
C=2

t\41
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EquatiEn sf line POj y- -2x+2
A1

(d Coo rdinEt€6 of I will b e [, O] B1

(d) 3.x -+ 22t - 7 --ltl
y - -Zx+Z--lzl
Sub (21 imo (11:

3x+2(-2x+2) ='l
3x -4x+4='l

-r =3
x=-3

'I =8

i{effe the cEordinatE ofthe point Ef irtersectiDn b (-3,8}.

M1- (orreo

substitutiDn

ML- x =-3

A1

("1 ,r radian = 18 0'
lr l8O
- = 

-=60!JJ B1

{bj 1
ArEaEfseEtor=-r

= !*I0t*1 or23

tB

ffi.<rof
= 52.3599 cr# = 52.4 cmr (3:fl

M1

A1

(d tABcos- = 
-310

I8= 5 cm

M1
A1

(d) LBD
S,II 310

M1
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M1{ecf)

A1

M1
M1

BD = 8.6603 cm
8C=10-5=5cm
arc length = rO

=10xI
3

= 10.4720 cm
Perimeter = 8.5503+ 1o.472o + s =_24.1i3i 

,rr,

B1

6 (a )(il 180-25=155
Bearing=360-155=205"

{a)(ii) (rzd -ss' -r8d )t-l
\ -2(8rX180) .)

cos-t

= 69.4821

= 69.5' (l d p)

Ml - use of
cosine rule
rv1-
substitute
values
A1

(a )(iii)

170 85

ZBCA=27.Y

(accepl cosine rule as well)
sn69.4827 sin C

{b) nr", = lt8sxt 8o)sin 69.4827 = 7r 6 4.7 32%32"
Cost: 7164.732963 x 85 = $609002.30 (2 d p)

lv'!1 - find
a rea

A1

(c)

t80

Ansle ofelevalion - tan-' l2 
= 8.57"- 79.64

2x7164.732963 :79.64Shortesl Dst :

M1, A1

M1, 41
(shortest
distance)

(a) p=3.3 B1

(b) B1

B1

BI

I

TI

Scale

Plotted points
Smooth curve

I

I

I

I

I

I

lur

l^,

:i\
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(d(il {1,.55 to 1 75} d1d (7.25 to 7 .35) 91 each

t cl tru (2.25 to 2.45) < x< {5.351o5.45)

l,rl D ra\ir' a tangent at )F2
Gradienr = -7.33 to -8.5

M1
41,

(") becaj* the lo\.'/e* vdue i5 -8

{a)

Witer drEE€s . (19.3r1.13!+ (19.3x 0.78i+ (0.35x 19.3r1.191

= 54€.05945

= {1248324+.16.05945+ 7.7r\x r.Ol
= 5191.10

ElediGlcharEe!

Tst3l charge!

= 579 x 0.2155

= 512 48324 M1

M1

A1

(b) 0 fEr 8?4= 296 64kWh B1

M1

M1

Ee d uctisn of 196

F e d uce d mo rt hi.r birr = 
85 

x$264.73' 100

=52?502

Berore Gsr = i#*$:zr'oZ
= 5 210.3 0

Subtrdd WEterServices & Eefuse Removal= 5?10.30 -552.05 -57.71

= 5140.5 4

(d

IIIIIII

III
-

I

I

r
E

I
I
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140.54
TEtal energy 6nlumption per month

lt.zl56
= 651.S55 kWh

lnititsltstal monthly e ne rgy coniumptjon
BefEre charEe of tsir@ nd itisn er - 824 kY/h

lntidltotal m Enthly e nerEy conrumption
of all Ether elecrical applianc6

erduding air @nditisner
- 0, x824 kvh
- 52? 46 kW\.

mBximum tsirconditiEner eledricl
eflergy tInsumptiEn ifl Erder to

de o-e Ee totaldrBrBes uf 1596
= 6J1.855-J27.36

= 124.495 kwh

TEtal 3nfluiJl enerE r En5urnFtiEn
FrEm new air@nditioner rn orderto

deseEe tDtEl dl3rEes W l59d
= 124.495x12

= 1493.94 kWit

B ed on ihe tirI Efair-cEnditiDnerE pr!\.ided,

MrTan should lDokfor an sir-conditionerwiih sliiE.

tI1

M1

M1

A1
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