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Mqthematical Formulae

Compound Irrtetest

Mensuration

Trigonometry

Statistics

Total amount : 
"(, 

- 
r r-)'

Surface area of a sphere = 4zrr2

Volume of a con 
"= 

lrr'h
3

Volume of a sphere : 1nr'

Area of trianele l3 C = labsnC'2

Arc length = r0 , where 0 is in radians

Sector area = 1r'0. *h.." 0 is in radians
2

Curved surface area ofa cone = zrl

a b C

sin I sinB sin C

a' = b' + c' -2bccos A

Mean
Ef,

2
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1 Evaluateffi.
(a) Write down the first five digits shown on the calculator display'

(b) Write your answer to part (a), correct to 2 significant figures'

2. Written as the product of its prime 1*1p6, 12$ = )x32 x7 '

(a) (i) Express 600 as the product of its prime factors'

(ii) Hence, find the LCM of 126 and 600.

(b)
Find the smallest positive integer & such

_ 126.
that 

- 
ls a

k
perfect square.

t1l

tll

ttl

t1l

3
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t1l

Answer:

Answer:

Answer:

Answer:

Answer:
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3 Given that r is an integer such that -2 < x < 4 atrldy is a prime number such that
3<y<20,find
(a) the smallest possible value of x2 - y2,

(b) the greatest possible value of I .

Answer:

(c) the smallest possible value ofx2y .

4. (a) Simpritu H'"(#)i*(90

tll

t1l

tll

4
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t2l

Answer:

Alswer:

Answer:
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(b) Solve 2' *2x = 32.

Answer: ...

5. (a) Sokef <3x-r<x+2!.

Answer:

(b) Hence, write down the number ofpositive even numbers which satisfr
n'-'<3r-L<x*21.

2

Answer

t2)

t3l

5
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6 Annie can clean 3 cabinets in 2 hours.

Betty can clean 5 cabinets in 3 hours.

Annie and Betty are to work together to clean 50 cabinets.

If they continue to work at the same rate, how long will it take for them to clean 50

cabinets? Give your answer in hours and minutes, correct to the nearest minute.

Answer: -. . -.... -hours minutes [3]

7. (a) Express x2 - 6z * 5 in the form of (x - p)2 - q.

6
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(b) Hence, sketch the graph ofy = xz - 6x * 5, indicating clearly the y-intercept and

the coordinates ofthe hrning point.

v

tzl

t1l

I

(c) Write down the equation of the line of symmetry of the graph of y = az - 6x * 5'

(d) Explain why the equation x2 - 6x *5 = k does not have solution for k < -7'

Answer:

7
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8 Under drink-driving laws in Singapore, the legal alcohol limit is 35 micrograms of alcohol
in 100 millilitres ofbreath. Police officers could request for a preliminary breath test on the

spot.

(a) Find the limit amount of alcohol in grams in 0.5 litres of breath, giving your answer

in standard form. [1 microgram : 10-6 gram]

Answer:....... grams [2]

(b) CNA news reported on l0 Feb 2021 that the number of drink driving accidents

dipped by about 10 per cent - fuom 162 in 2018 to 146 in2020.
Jason decided to present this information using a bar chart shoun below.
State the reason why this bar chart may be misleading and explain how this may lead

to a misinterpretation of the graph.

770

165

160

155

150

145

140

No of drink driving accidents

2018 2020

Answer

t2l

8
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g. (a) Factorise completely (2x * 3)2 -25.

Answer:

(b) Show that (7n+1)2 *6isamultipieof 7 for all integer values ofn'

10. 5 2
1

..t21

t2)

Solve the equation (x-3)2 3-x

9
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1 I . Mr Lim bonowed $50000 from a bank that charges compound interest of ;r 7o per annum,

compounded half-yearly. Ifhe owed a total of $54900 after 3 years, find the value oft,

12. (a) A limited edition K-pop themed set meal costed $8.90, including 7% GST.

Calculate the cost of the set meal before GST.

Answer: $

10
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(b) Due to the covid-l9 situation, the K-pop themed set meal was only available on food

delivery platform, 'Take-Away'. For every set meal, 'Take-Away' charged the

customer a convenience fee, 27Yo of flte selling price. 'Take-Away' also charged each

customer a delivery fee of $3

Given that 'Take-Away' eamed a total of $17 .42 ftom an ordet fmd the number of set

meals purchased bY the customer.

t3l

11
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13. The diagram shows two lines, A and /2.

It: 5! - 4x - 70 = 0 cuts the y-axis and C (0,2). The lines /r and /z intersects at the point
A.

A (p,6)

v

lz

(a) Find the coordinates of.,4.

(b) Find the equation of /:

o

(0, - 4)

12

lt x

Alswer:

tll

PartnerlnLearning 4S6

t2l

Answer:
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(c) Calculate the perpendicular distance from C to the line lB

. .units [3]

(d) Given that IDBC is a parallelogram with BC parallel to DA, find the coordinates of

D

(e) The point E lies on the line /r.

Find the coordinates ofE, given that it is equidistant from both axes'

Answer:....

t3

......tu
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. units [2]

Answer:
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14. In the diagram below, ABCDandAEFG are squiues.

Show that A.ADG and LABE are congruent.

E
D

F

15 Two similar storage boxes have base areas of 84 1 cm2 and 2025 cmz .

(a) Find the ratio ofthe height ofthe smaller box to the height ofthe large box

14

C

t3l

B

G
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(c) James filled both storage boxes completely with water'

will the numerical value of 
total mass of small storage box and water / 29\,tmDeequalro\-,,

(b) The capacity of the larger box is 65 litres.

Find the capacity ofthe smaller box.

Show calculations to explain your answer.

15

PartnerlnLearning

Answer: . .. . .. . . .. litres [2]

3

?
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16. The diagram shows three points, B, S and M, on the level ground, which represent the bus-

stop, the school and the MRT station respectively.

Nortli

63m

81 m

s

Sis due south ofB. The bearing of SfromMis 245'. SB = 63mandMS= 81 m
(a) Find the distance of -BM.

16
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(b) David has to walk to the libruy, L, from S. The bearing of I from S is 094o and

ML - 45m.
Given that there are two possible locations for I, find the two possible values of

/SLM.

or

17. In the diagram below, PQ :37 cm and QR = 12 cm.

S lies between P and R such that R.9 = 5 cm and PS = 30 cm.

.R5cm

30 cm 12 cm

37 cm

(a) Prow that zPRQ is a right angle.

17
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(b) Leaving your answers as fractions in the simplest form, find
(i) tan zRQ.S,

(ii) cos zPSQ.

18. In the diagram below, lPQR = LPTS,PS =8cm,PT=12cmandTR=6cm.
P

8cm

12 cm .s

T

6cm

n

(a) Show that APQR is similar to APIS.

l8
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O

tll

t2l

t2)

Answer:

Answer:
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O) Find S0

Area ofAPST
' 
r ' Find the value of =--------Area or quadrilateral sQRT'

Answer:

Answer: . .

..cm [2]

...121

END OF PAPER

19
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Mathematical Formulae

Compound Interest

Mensuration

Trigonometry

Statislics

Total amount=pC*#)'

Cnrved Surface area of a coll.e = trrl

Surface area ofa sphere = 4#

I .-
Volume of a cone= - rt'h

Volume of a sphere : TT

Area of triangle AB C = )ab 
sin C

Arc length= r0,wherc dis in radians

4

3

1

Sector area r'0 , wherc d is in radians
2

abc
sinl sinB sinC

a' = b' + c' -2bcqs A

Standard deviation :

In
wrean= ff

Lf,' f I/, )'
Zr -lUI 

)

2.
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l. (a) Evaluate (1.3 x 102)3 -
form.

1.96 x 1010, expressing your answer in standard

(b) Solve;--*=q.

(c)
+x2 -2sSrmnlrtv ------:--' ' zxz -x-lo

Answer:

Answer:

Answer:

tzl

t2)

-1
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(d) Petrol costs .r cents per litre. Amy bought some petol and it costed hery

dollars.
Find an expression, in terms of .r and y, for the number of litres that Amy

bought.

Answer

2. (a) Consider the Pattem 2x2=7x5-l
3x3 -Zx6-3
4x4--3x7 -5
5x5=4x8-7

axct=13x17 -25

(i) From the above number pattern, find the value ofa.

(i0 Write down the 234'h line in the pattem.

O) It is given that Y - r(x - Y)2h.
(D Express I in terms of 7, n, Y and h.

PartnerlnLeaming
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l2)

tll

t2)

l2)

4

Answer:

Answer:
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(ii) Rix suggests that V could represent the volume ofa cylindrical solid,

witl radius x, that has a cylindrical-shaped cavity ofradius y at its

centre. Explain if you agree with him.

(c) Solve the following equation 5x2 + 3x = 73 - x.

lll

t3l

l2l

3. (a) Simplify {f " (g)' and express your answer in positive indices.

Answer

)

PartnerlnLearning
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Answer:

Answer:
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3. (b) The diameter of a certain molecule is measured as 0.16552 nm Assume that

it is spherical in shape, express its volume in standard form, giving your

answer correct to 3 significant figures.

.mm3 l2l
2Y-r

4Y
(c) Given that = 82-Y , find the value ofy.

4 (a) tn the diagram below, zP)R = 90', PS is parallel to OR and

OP : OR = 4 cm. PR is an arc of a circle with centre O RS

is an arc ofa circle with centre P. Find the area ofthe shaded region'

4cm

PartnerlnLeaming
509

s

P

()

.cm2 131
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4. (b) A cake, cylindrical in shape, has a radius of I cm and a thickness of6 cm. It
is cut into pieces with centre C. The cross section of each piece is a sector of
a circle making an angle of ; radians, as shown in the diagram- B is the

midpoint of z4C and D is a point on CE such that CD - ZDE. Calculate

n

8cm

E D

(i) the length of the arc /8,

C

CM t1l

(iii) the volume ofthe shaded region.

PartnerlnLearning
510

cm t3l

7

T
=5

cm3 t4l

(ii) the length of the line BD,

Answer:
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5. Mn Tan planned to spend $30 buying fruit at $-r per kilogram'

(a) Write down an expression in terms of x for the number of kilograms she

expected to buY.

She found, however, that the price had increased by $0.30 per kilogram'

(b) Write down an expression in terms of r for the number of kilograms she

actually bought for $30.

Answer:

.kg t1l

kg t1l

(c) Given that she actualty bought 5 kg less than 
-she 

had expected, form an

equation in.r and show that it reduces to 1012 * 3x - 18 = 0'

Answer:

(d) Solve this equation and use your answer to find the number of kilograms she

actually bought.

PartnerlnLearning
511

t3l

I

kg t3l

Answer:
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5. ln the following week, Mrs Tan spent the same amount of money and was able to
buy 4 kg more of the same fiuit.
(e) Show that the price ofthe fruit per kilogram had fallen by $0.25.

Answer:

6. The diagram shows a horizontal field with three points marked on it, P, Q and R.

PQ = 9 m,RQ = 7.59 m ail, zQPR = 54'. A rope is used to join the tlree points
to form a triangle PQR.

P
9m

7.59m
(a) show that LPRQ - L06.4".

Answer:

O) Find the area of triangle PQR.

aR

12)

t3l

I
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(c) A marking, $ is made along PQ such that R,! is the shortest distance from

Rto PQ. Find the length of R,t.

.m tz)

(d) June is standing at R, flying a drone. The drone, I, is vertically above S and

ST - 7.2m.
(1) Find the angle of elevation of I when viewed ftom R.

(iD June's mother would like to watch her fly the drone. She wants to

stand at a point where she can use the least effort to view the drone'

Suggest one poin! either P or p, that she should stand at Justifu

your suggestion and show your calculations clearly.

Answer:

l0

PartnerlnLeaming
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121

14)

Answer:

Answer:
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7. Match the following equations with its graph

(a)

(b)
(")

-4
-x
y=x3+8
y=-x2-4x

Figure 1 Figure 2 Figure 3

Figure 4 Figure 5 Figure 6

Figure 7 Figure 8 Figure 9

Answer: (a) Figure

(b) Figure

(c) Figure

ttl
t1l

tll

l1

PartnerlnLeaming
514

I

)
I

t
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8 . When x number of handphones are produced, the cost $y of each handphone is

given by the formula Y = 40 +T.
The table below shows some values of x and the corresponding values ofy, correct

to one decimal Place.

x 20 50 80 i00 150 200 250 350

v 81 .3 56.5 p 48.3 45.5 44.1 43.3 42.8 42.4

(a) Find the value ofp.

Answer: ....

O) On the graph provided using a scale of2 cm to represent 50 handphones,

draw a horizontal x-axis for 0 < x < 350. Using a scale of2 cm to represent

$10, draw a vertical y-axis for 0 < y < 100. On your axes, plot the points

given in the table and join them with a smooth curve.

(c) Use your graph to find the number ofhandphones to be produced ifthe cost

ofproducing one handPhone is $60.

Answer:

tll

t3l

(d)

(e) The selling price ofeach handphone i. S (zo - ff)
(i) On the same axes, draw the graph of y -- 70 - *.

(iD Use your graph to find the range ofthe number of handphones that

should be produced if no loss is to be suffered, assuming that all

handphones would be sold.

t2

PartnerlnLeaming
515

By drawing a tangent, find the change in the cost of producing each

handphone when the number of handphones produced is 80'

tll

12)

t1l

Ans t1l

Answer:

300
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Answer for 8(b), (d), (e(i))

t3
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9 Mandatory Energy Labelling Scheme (MELS) was introduced for air-conditioners to

r,"ip ""rrirn*, 
io-p"t" tt . *.tgy efficiency and make more informed purchasing

decision. A sample ofthe Energy Label is shown below:

How To Read The EnergY Labe!

Generally, when comparing 2 different ai-conditioner models of similar capacities'

the model with the lower energy consumption is more efficient' A higher mrmber of

ticks indicate that the applianci is more energy efficient and consume less

electricity.

The monthly electricity consumption and monthly electriciry cost of running a

particular home appliance can be calculated as follows:

tt |r''d,.j! riarr'r r!.rtr*crir!
r-! i! lrr.Hrc n a&t a *th

Good

XXXNvh

Picturc taken aom
\itotioes-it+ave-tcdo-with_aituns

Electricity consumPtion per home apPliance
Power rating (watts) x number ofhours x number ofdays kwh

1000

Monthly electricity cost per home appliance

= electricity consumption x electricity tariff per kW'h

(i) Calculate the monthly electricity consumption in klYh of an air-conditioner

which is rated at 3500 watts if ii is switched on for 7 hours each day for 30 days

l4

PartnerlnLearning
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Answer:.... ...kwh t1l

T

,
a {t

rXX
il,tl.{!a. :. :: Ii'..:r''r.E*.*.r*!JiP..ar

raE.--'B
ffit...
ryiE i...*i[rer

!r tr.t! EDw, Re.r
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9 (ii) Calculate the electricity tariffper kWh in cents if the monthly electricity cost
for the air-conditioner was $ 143.91, correct your answer to 2 decimal places.

Ans

(iii) The specifications of three models of air-conditioner are given below.

David, who is working from home, switches on the air-conditioner in his

room from 8.00 am to 4.00 pm daily for the whole year. By considering the

purchase cost and electricity cost ofthe air-conditioner over its estimated life

span, which air-conditioner should he buy in order to maximise his purchase?

Justifu the decision that you make and show your calculations clearly.

[Assume that the electricity tariff remains the same for 10 years and the

efliciency of the air-conditioner is consistent throughout for the 10 years.]

l5

PartnerlnLeaming
518

( t2l

Air-conditioner Brand X Brand Y Brand Z

Energy Efficiency Rating

Power Rating 3800 w 3500 w 3750 W

Voltage 230V 230 V 230 V

Estimated life span 10 years l0 years 10 years

Electricity tariff per kwh in

cents including GST

22.55 22,55 22.55

Purchase cost exclude GST $2000 s3000 $2500



Answer
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l'7)

END OF PAPER
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3E EM P1 MS

B1a 0.2416I
B10.24
B1600=23x3x52I2

Ai
(il) LCM :23 x 3

= 12600

2 x52 x7

A12x7 -14
A1

xz -y2 =0-19
= -361

2
3 a( )

A1

x

v

=1

4

5

!
(b)

Aic 02x

M1

A1

(a) 0
2 v)

EJ

25

1

, (-:l-rrrJ= - (
n23

--x6+t
3p

4

M1

A1

')x ,L 'rx - 2)
2(2x) -- 32
2'=16
x=4

(b)

A1

M2

5 ( ) 4x -7

-<3x-l
Z

4x-716x-2
-5 ( 2x
x > -2.5
:. -2.5 1x < tL

3x-L<x*27
2x<22
x<tt

B15

MI

M1

A1

6 In t hr, Annie cleans J 
cabinets, Betty cleans

Time taken= 50 - f
15: tsii-hr

= 15 hr 47 mins

In I hr, both can clean 
J 

+

! cabinets
3

519
- = - cabmets36

PartnerlnLeaming
521
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3E EM P1 MS

7 (a) x2 -6x+5
: x2 -6x.(-2)' -(2)' *'
:(x-3)2-4

M1
A1

(b)

I
1

I

i

:

-5 .. (3, *4)

B1-correctshape
Bl - correct y-intercept and tuming point

(c) x =3 B1

(d) Since the minimrun value of y is -4, the curve will not intersect the line
y=kwhenk<-7.

BI

8 (a) 35x10-6x5=1.75x10-a M1,
A1

(b) The vertical axis does not start fiom zero.
This causes the decrease in number of accidents to appear to be more
than 50%.

B1
B1

9 (a) (2x+3)2 -25
= f(zx + 3) - sl[(zx + 3) + s]

- (2x - 2)(2x + 8)
: 4(x - 1)(x + a)

M1
A1

(b) (7n+ 7)2 t6= 49nz *14n-7
:7(7n2 * 2n * 1) (shown)

M1
A1

10. 52

-_-=1

(x-312 3-xs2
G=TF' x 1- '
5+2(x-3)

(x - 3)'
Zx-r=(x-Z),
x2 -Bx + 1o - o

M1

M1

PartnerlnLeaming
522
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3E EM P1 MS

MI

A1

(-B), - 4(1)(10)-(-8) +
2(L)

r = 1.55 or x -- 6.45

x=

M1

MI

A1

/ I\
54eoo = soooo 

(1 
. h)

/ + \' s4eoo

['.ft/ 
= soooo

50000

54900
x
i

'-16r--
x = 3.14

11.

M1
A1

$8.90
x 100 = $8.32

t.o7
12. a( )

M1

M1
A1

(b) Convenience fee = $8.90 x 27o/o

= $2.403
. L7.42-3

No ot meals = L+o3

=6

A1

When Y = 6,

s@)-ap-10=0
P=5
A= 5 6

13. a)(

M1

AI

(b) Gradient =

:'Y=2x-4

6-(-4)
5-0

MI

M1
A1

I
')

d

,lns
x dx.lt25
= 2.68 units

AB_

I
=-x6x5z

( )

A1d 5,0

M1

AI

v-x-(t)
Sy - 4x - 10 = 0 - (2)
sub (l) into (2)
x:10
Y=t0
. D- 10, 10

e( )

M1

M1

A1

AD - AB (g;vet)
AG - AE (civet)
ZDAG _90" + LBAG
zBAE _9OO + ZBAG
:. zDAG - zBAE

LADG and AABE are SAS

t4.

PartnerlnLeaming
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I
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BP-524

3E EM P1 MS

15. (a) Heights

Heightl

=29
45

Ratio:29:45

M1

A1

Capacity ofsmall box _ /29\3
6s - \4si

Capacity of small box=65x (
= 17.4 litres

29 .3

)45

MI

AI
(b) Yes

total mass of small storage box and water

total mass oflarge storage box and water
_ Tll5ynqLt fn\A)\7er (9r.a )

rn hr g e * fflw at er (t ar g e1

frsmalll flwater s]r-all)

(i)'^'^"u*G) mwater (small)
metuoll+ mwatur (sma )

C:)t (^";"rn ^*"*, (,-",r)

=(
29

)'45

B1

A1

16. (a) IBSM -245 -180.
= 65'
BM= 632 + 812 - 2(63)(81) cos 65"
= 78.846
= 78.8m

MI

M1

A1

(b) zMSL=94'-65"
:29"

81 45

sinLSLM sin29"
81 sin 29'

sin zSLM
45

si,J LSLM - 0.87265
zsLM - sin-1 0.87265

- 60.76"
= 60.8'

or zSLM = 180'- sin-1 0.87265
= 119.23
= 119.2'

MI

M
17. (a) PRz + QR2 =352 + L22

= 1369
PQz = 372

= L369

Since PR2 + QR2 - PQ2, by converse ofPfihagoras' Theorem, zPRQ
is a right angle.

MI

A1

(b) (i) tan zRoS = a AI

(ii) cos zPSQ = -coszRSo
5

13

M1
AI

PartnerlnLearning
524

G4t
{ zozs



BP- 525

3E EM P1 MS

MI

AI

LPQR - zPTS (gsven)

LQPR = zTPS (common angle)

AP R is similar to APTS. test

18. (a)

M1

AI

PT PS
8+SQ_12+6

128
SQ=19cm

PQo)

M1

AI

(*)
Area ofAPSI

It)

8l-15
Area of APST

2

Area of APQR
l6
81

Area of quadrilateral SQRT
15

c( )

PartnerlnLearning
525

I
I

I
I



QSS 3E EOY EM P2 2021 Marking Scheme

la) (1.3 x 102)3 - 1.96 x 1010 - 2057 000

- 2.057 x 106

M1
A1

1b) 3x-l x-7
432

2(3x-1) -3(x- r)=2+
6x-2-3x*3-24

23 -2

MI

A1

1c) 4x2 -2s

-=

(2x-s)(2x+s)
2x2 -x-lo (2x-5)(x+2)

2x+S

x+2

M1

A1

Pase 3 6M
ld) $1) t fitre

100

$y ) *xy
100

100y
Iitres

x

M1
A1

2a(i) a-14 A1

za(ii) n xn = (n - 1) x (n + 3) - (2n - 3)

234i lirci 235 x 235 - 234 x 238 - 467
Note: 234 x 238 (A1) -467 (Al)

A2

2b(D V =r(x-y)2h
(x - y)' v

Th

*-u+ E-'-voh
M1

A1

Page 4 7M

1

PartnerlnLearning
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BP-527

A12b(ii) No. The volume suggested by Rix should be n(*' - y')1,

M1

A2

x=
10

-4t 76- - 13)

5x2+3x-13*x=0
5x2+4x-13-o

x=1.26 orx- -2.06

2c)

M1

A1

)' = #"* [Ml for expanding conectlY]

-spe

pq

-2

56q3

(
upt q-" x

L4

3a)

6MP 5

MI

A1

4

=Q
=l

002374
37 x 10-3 mm3

" lltllz;'3b)

MI

AI

zY-r

211_ re-v)
22Y

[Accept y - 311

+Y
82-Y

'rv-l-2Y - )6-3Y

-y-7-6-3Y
Y=3.5

3c)

M1

M1

4a)

Area of sector = ftx r(,,[F + +)'z
' =4ncm2

Area of segment - ! r(4)2 - )fn>'
- (4n - 8) cm2

Area of shaded region = 4r - (4tr - B)
=8cm2

zSPR = 45

8M6

2

PartnerlnLearning
527

I

t, 
I

I

l^,1



BP - 528

4bi) Arc length AE- t (;) = 1.6n cm [Accept 5.03 cm] A1

4bii) CD -!cm3

BDz-42+ (T)'_ 2(4) (T) cos -5
BD :3.1506

- 2.1,5 cm (3s. f)

MI

MI

A1

4bii, lt 32fi
Area of sector ACE = : X $z y ! -'-!!! s7n255

2

Area of triangle BCD = : x 4 x (T) sin! - 6.2697 cm2

vorume: (? - 6.26s7)

- 83.018
: 83.0 cm3(3s./)

x6

M1

MI

MI

A1

Pase 7 8M
5a) .30

No ofkg expected to buy = ' A1

sb) No ofkg actually bought : 30

x+0.3
A1

5c) 30 30 tr
x x+0.3

30x*9-30x-Sxz+1.5x
Sxz+1.5x-9-o
10x2+3x-18=0(shown)

MI

MI

A1

sd) l0x2 +3x - 18 - 0
(5x-6)(zx+3)-s

A2
A1

Page I 8M

3

PartnerlnLeaming
528

x - L.2 or - 1.5 (rejected) [Note: only award Al when rejected]

No ofke actuallv bousht = 30 
= 20- 1.2 +0.3



BP - 529

MI

AI

5") Following week:*= $1.25 per kg

Previous week: $ 1 .50 per kg
Price difference: $1.50 - $1.25: $0.25 perkg (shown)

M1

M1
A1

6a)
9 7.59

LPRQ - 73.598 (rejected)or L06.40L
LPRQ - 106.4'(shown)

sin 54sin zPRQ

M1

A1

6b) R_
1

2
_L
_'l

180 - 54 - 106.401 = 19.599'
x9x7.59xsin19.599
1.456
1.5m2 (3s.f)

Area

ZPQ

7MPa 9

M1

A1

sin19.599 = # (Alternative)

RS = 2.5457

- 2.55 m (3s. f)

6c) 1xR.Sx9-t1.456
2

RS = 2.5457

- 2.55 m (3s. f)
MI
AI

Angle of elevation - 70.5" (ld.P)
tan zTRS -- "2.5457

6d0

MI

MI

A2
She should stand at Q as the distance is longer, the angle of elevation is

smaller.

Angle of elevation when viewed fiom P

(#)

oint -lm reason - lm

Angle of elevation when viewed from Q

/ 7.2 \
\r nlqs,/

QSz -7.592 -2.54572
QS - 7.L503 m
PS=9-7.1503=1.8496m

: tAn -

= 75.6"

= tan -

- 45.2'

6dii)

8MP 10

7a F e4
A17b F 3
A17c '7F
3MPa e11

4

PartnerlnLeaming
529

]

I
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BP- 530

8a) p:50.3 A1

b) Refer to graph
Correct points
Correct axes
Smooth curve

A1
A1
A1

I

i-r-1,,.i''.'. .i-.

..i"*l-,

8c) Wheny:60,x:41
[Accep from 40 to 45]

A1

8d) M1
A1

8ei) Drawy=79-!- A1

8eii) Range of handphone: 31 < x <269
[Acceptfrom30<x<270)

A1

Page 12 &13 9M
e0 3500x7x30Consumption - 735 kWh A1

Page 14 1M
eiD . ^- 143.91

Electncrty tantl = 

=i= $0.19s79: 19.58 cents

MI
AI

Page 15 2M

PartnerlnLeaming
530

Draw tangent on gaph at x : 80
Grad = -0.1289

[Accept from -0.1 l5 to -0.145]

5
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A1

A6

Brand X Brand Y Brand Z

Electricity
consumption
per year

seoo x 8x a05

1000
= 17096 kwh

3500 x 8x 365

1000
= 10220 kWh

3Z5o x 8x 365

1000
= 70950 kWh

Total
electricity
cost over 10

years

I1096 x $0.2255 x
10: $25021.48

10220 x$0.2255 x
10 =$23046.10

10950 x $0.2255 x
10:924692.25

Purchase
price
including
GST

$2000 x 1.07

=$2140
$3000 x 1.07:

$3210

$2500 x 1.07 :
$2675

Total
payment

$25021.48+$2140 :
$2716r.48

s23046.10+$3210
:s26256.r0

$24692.25+$2675
=$27367.25

over 10He should bu Brand Y as it costs the

Every box - A0.5 (otal 6m)

9iii)

7MPa 16

6
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