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Answer all the questions.

282.314- J5U1

1 (a) Calculate 3 '12 x 5 '97

Write down the first five digits of your answer.

Answer

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

Answer

tll

t1l

1 Expand and simp16, 
3(5'-2)-(a-+o; 

.

Answer t2)

3
x _z(x-2)

3 The equation 4 3 can be rewritten as Ax+B=O wherel >B.

Find the value ofl and the value ofB.

SACSS Prelimiuary Exam 2023 4OszlMa,$JOl/48

Answer A B:..........121
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5

4 The line graph shows the number of patients in a hospital who are diagnosed with a certain

type ofblood disorder over the years.
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Year

(a) Calculate the percentage increase in the number ofpatients diagrosed with the blood

disorder from 2018 to 2019.

Answer % 11)

(b) State and explain one aspect of the line graph that may be misleading.

tll

SACSS Pre liminary Exan2023 4052/Mathl0l /4F. [Tirru Over
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6

s (a) Express :2 -6x-16 in the form $- P)' * q

Answer

(b) Hence, explain why the value of rt - 6'r - 16 carmot be -30 .

tll

tll

6 (a) Express 336 as a product ofits prime factors.

Answer 336 - t1l

t1l

-2 .) -l(b) Given that l/oa=z x5 \t 
,

(i) exprcss the smallest integer which is a multiple of 336 and 1764 as a product of its
prime factors,

Answer

1764n

(ii) fin<l the smallest positive integer value ofn such that 336 is a perfect square-

SACSS Preliminary Exam 2023 4052/MathJ0l/4E
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'/

Answer n: t1l

7 The diagram shows a plot of land IBCD with a house in one comer.

(a) On the diagram, construct
(i) the perpendicular bisector ofBC.
(ii) the bisector of angle BAD.

(b) A tree is to be planted nearer to AB thar. AD and nearer to B than C.

Shade the region representing the area in which the tee can be planted.

.1 t)

B

C

tll

t1l

t1l

I{ouse

SACSS Preliminary Exun 2023 4052lMathJ0l l4E [Thru Over
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8

8 The table below shows the number of children in 100 families living in a housing estate.

Number of children 0 I 2or3
Number of families 10 25 65

The mean number of children per family is 1.82.

Calculate the number of families with 2 children.

Answer t3l

9 The straight line 3x + 5y = 24 cuts the r-axis and y-axis at points P and Q respectively.

Calculate the len glh of PQ.

SACSS Preliminary Exarn 2023 4052/Math/01/4E

Answer PQ=........................... t3l
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10

I

.s

In the diagram, P, p, R, S and 7n are points on the circle.

Angle PTQ= 35' and angle 75P : 139' .

(a) Find angle ZPrR.

Give a reason for each step of your working.

(b) Explain why TP ard RQ re not parallel.

Answer Angle TPR : ................. []

I2l

8x -121,

l1 Simpliff 2x2 -ry-3Y'

t3l

SACSS Preliminary Exam 2023 4052tMath/O1/48

Answer

[Turn Over
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t2

10

x

ln the diagmm, XYZ is an isosceles tri angle with XY - XZ. The side .lZ is produced to Q
snch that XZ - ZQ. The side ZIis produced to P suchthat ZY= YP.

(a) Name a pair of congruent kiangles.

Answer Tiarl.gle.........and triangle

O) Show that the two triangles in (a) are congruent.

P

tll

t2)

SACSS Prelirninary Exarlr 2023 4052/Mat]r./01/48
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13 (a) The speed of lighl 15 3 x 108 -r..
Express 3'l0t as tmillion.

Answer million []

(b) The relationship between the wavelength aod frequency of a wave is given by

c = v'x f where c is the speed of light, 3x 108 -t ,lry is the wavelenglh in metres and/

is the frequency in Hertz (llz).

(i) The wavelength of a photon particle is observed to be 500 nanometres.

[ 1 nanometre: l0-e metres ]

Express 500 nanometres in metres, leaving your answer in standard form.

Answer metres [1]

(ii) Calculate the frequency of the photon particle, [saving yeur answer in standard

form.

Answer Hz []

SACSS Preliminary Exarr:, 2023 4052lMath/01/48 lTirra Over
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t2

t4

L'

t) E

C

ln the diagram, a regular hexagon ABCDEF and a regular pentagon EFGIll are joined

together at the side EF.

DEl is a staight line.

Calculate angle ./E/.

Answer Al,gle JEI : ................... t31

SACSS Preliminary Exut 2O23 40s2/Math/01/48
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l3

15 The diagram shows the speed-time graph ofa car journey.

Spced

(n s)
l(t

OT
Time (scconds)

The car starts from rest and for I seconds, it accelerates at 2 nrls2 until it reaches a speed

of 16 m/s.

(a) Find the value of L

Answer T= ........tU

@) The car then kavels at 16 m/s for 40 seconds, after which the driver applies the brakes

and brings the car to rest in a further l0 seconds.

Calculate the average speed of ttre car during the last 50 seconds.

Answer .m/s [2]

SACSS Prelininary Exam 2023 4o52lMatU0l/4E [Turtr Over
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t4

16 Factorise completely 8a3 +8a1b -zab' -2b'

Answer t3l

2

17 A sum of money was shared among Jess, Lin and Kim. Kim received 5 of the sum and the

remainder was shared among Jess and Lin in the ratio 2 i 3.

If Kim received $640 more than Jess, calculate the amount of money Lin received.

SACSS Preliminarv Exam 2023 40j2/M^thl0l /4F.

Answer $ t4l
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l5

18 (a) Simplifu the following leaving your answer in positive index.

V8lal(i)

(ii) l8n e + --77n( )

Answer

Answer

tll

l2l

I2l

(b) Given that 27 xl6* =2k, find the value oft.

SACSS Preliminary Exan 2023 4O52/MatW0l/48

Answer k -

[T[rn Over
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19 (a)

16

6 = {students in a school}

l/: {5tudents with heights greater than 170 cm}

, : {students who enjoy playing basketball}

.9= {students who do not wear spectacles}

(i) Express in words the meaning of H'aB+Q

trl

(ii) Express in set notation, the statement, "All students who enjoy playing basketball
do not wear spectacles".

Answer tll

O) { = {x :.r is an integer and 4l < -r < 54 
1

P = {x : x is divisible by 3}
p = {x : : is divisible by 6}

(r) Find the value of n(P).

Answer t1l

(ii) List the elements in the set P 
'\Q .

Answ", P 
^Q =.......................... tll

(iii) Draw

tll
a Venn diagram to represent PandO

SACSS Preliminary Exam
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20 Amy, Betsy and Carol took a Mathematics examination which consists of two papers,

Paper I and Paper 2. Their marks for Paper I and Paper 2 are represented by the

matrix, S.

Paperl Paper 2

Arny

s= Betsy

44 Carol

The mark for the subject is then computed according to the weighting shown in the table

below
Paper I Paper 2

Weightins 0.625 0.5

(a) Express the weighting using a 2 x I 6a6-i1, 1y.

Answer W :

(b) Given that T : SW, find the matrix T, in terms of x.

Answer T =

(c) Carol scores 42 marks after computation of her marks for both papers based on the

weighting.

(i) Find the value ofx.

64 70

56 48

r

ttl

tll

SACSS Preliminary Exan 2023 4052/MalJll0l l4E [T[ru Over
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l8

Answer x : - tll

(ii) civen that R =(l evaluate the matrix,
l=lnrlI l)

Answer D = tll

(iii) State what the matrix D represents.

tll

4052ll[4atbJ0l /48SACSS Preliminary Exut 2023
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2t

l9

5

LMPQ represents a sculpture resting on level ground. The point P is vertically below Z.

MP:15mandanglePML:angleQLM= 90"' The angle of depression of MfromI is 30'

Calculate the difference in the vertical height of Z and M from the ground.

..m [s]

1.,

SACSS Preliminery Exart 2023 4052lMathl0l/48

Answer

[Turtr Over
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22 The times taken for 20 people to clear the customs at the checkpoint on a weekday were

recorded. The results are shown in the stem-and-leaf diagram below.

Key: 2l4 represents 24 minutes

(a) Write down the mode.

Answer minutes [1]

(b) Find the upper quartile.

Attswer minutes [1]

(c) Calculate
(i) the mean time,

Answer minutes I I ]
(ii) the standard deviation.

Answer minutes [1]

(d) The standard deviation of times taken by another group of people to clear the customs at

the same checkpoint on a weekend was I 1.5 minutes.

Comment on the times taken by the two groups of people to clear the customs.

2
3

4
5

467
22228
12344559
0134

SACSS Preliminary Exan 2O23 4o52/Math/01/4E

t1l
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2t

.10

The diagam shows a cone with a height of 30 cm and a smaller cone with a height of 22 cm.

The volume of the bigger cone ls 6(En r

The small cone is removed from the top of the bigger cone. The diagram shows the solid

remaining with a remaining slant height of .r cm.

(a) By using similar triangles, express the slant height of the smaller cone in terms ofx.

@) Calculate the volume of the remaining solid.

F,

SACSS Preliminary Exan 2023 4052/Mathl0ll4E [TUrn Over
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Answer cm3 [4]

24 The table shows part of a pattem of consecutive odd integers being added

Row Mathematical sentence Sum
Number ofodd
integers added

1 l+3 4 z
2 l+3+5 9 3

3 1+3+5+7 16 4

4 1+3+5+7+9 z5 5

n 1 + 3 + 5 +7 +9+ ..........+ k .t

(a) Complete the table below for Row 6.

Answer

(b) Explain why 200 cannot be a value in the column for the sum.

tll

SumRow Mathematical sentence
Number of odd
integers added

6 I

trl

(c) Find an expression, in terms of n, for
(r) k,

(ii) s

Answer k: ........ tll

Answer S: ........t11

(d) In a certain row, the sum of odd integers is 1024.
Find the number of odd integers that are added in that row.

SACSS Preliminary Exut 2023 4052/Math/0l/48
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Answer l2l

25 (a\

.1 l)

tl

IJ

Diagram I

Diagram I shows a vertical cross section of a rectangular tark which stands on a horizontal

table represented by,Y7. The tank has a height of 12 cm and a square base ofside 20 cm. The

tank is filled with some water.

The ta:ck is then tilted about the edge through C so that some water spills out. The tank is

tilted until a position as shown in Diagram IL

t)

(- Y

Diagram II

Calculate the volume of water remaining in the tank as shown in Diagram II.

cm3 [2]

)\

.1

B

.t'

SACSS Preliminery Exam 2023 4052/Mari/ol/4E
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(b) The water remaining in the tank is then poured into a hemispherical bowl. When the
tank is firlly emptied, the hemispherical bowl is filled completely to the brim.

(r) Calculate the radius ofthe hemispherical bowl

Answer ..............................cm [2]

(ii) When the water is filled up to a depth of d cm, the radius of the horizontal water
surface in the hemispherical bowl is 7 cm as shown in Diagram III.

dt
I

Diagram III

Calculate the value of d.

SACSS Preliminary Exam 2023 4052lMath/01/48

Answer d ....cm [2]
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5

Answer all the questions.

5v - 4c2

I (a) It is given that v-6

^l
Find the value ofn when v = 3 and 2(i)

(ii) Express v in terms of c and m.

(b) Solve the simultaneous equations

2x+5Y =)5
3x-2y'-9

You must show your working.

t1l

t3lAnswer v -

SACSS Preliminary Exatrt 2023 4o52/Mathl02/48[Tirrn over

Answer m -
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6

Answer x:........
v t3l

2

(3x-z)' /-5X(c) Write as a single fraction in its simplest form

Awwer ...t21

(d) Solve the equation
2r-5= 15

x-2

SACSS Prelimiaary Exam 20234052/Mzth/021 4E
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Answer x -............or jr=. ...........[3]

.,
Bala and Clement each decided to buy a new car. The cash price of the new car was $172 000.

(a) Bala bought the new car on a hire purchase scheme. He paid' 30Yo of the cash price as a

deposit followed by instalments of$3 825 per month over a period of3 years.

Calculate

(0 the total amount ofmoney Bala paid for the new car.

Answer $ t2l

(ii) the extra cost ofbuying the car by hire purchase as a percentage of the cash price.

Answer % 12)

(b) Clement also paid 30% of the cash price as a deposit. He then borrowed the remaining

amount for 5 years at an interest rate of47o per year compounded twice yearly.

Calculate the total amount of interest Clement has to pay for 5 years.

SACSS Prelininary Exan 2023 4o52/Mathl02/4ElThrn over
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8

Answer $ t4l

(c) The exchange rate of Singapore Dollars (S$) and Malaysian Ringgit (RM) is S$l =
RM3.32. The same car is sold in Malaysia for RM 328 416.

Calculate the difference in cash price ofthe car, in Singapore Dollars.

Answer S$ t2)

SACSS Preliminary Exam 2O23 4052lMa$/ 02/ 4E
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9

, =!:-9_4.
3 The variables x and y are connected by the equation 5 r

Some corresponding values ofx andy are given in the table below.

x I 1.5 2 3 4 5 6 7

v 8 4.5 2.8 t.8 p J.4 5.2 7.5

(a) Find the value ofp.

x' 12v=-+--4
5-r for 7<x<7.O) On the grid opposite, draw the graph of

t3l

(c) Explain why your graph shows that there is no solution for

x tz
-+--5=U5r

t1l

(d) (i) on the same axes, draw the line 2y+x=10 for l<x<7.

tll

(ii) Write down the .x-coordinates of the points of intersection of the line 2J' + r = 10 and

the curve.

12)

(iii) The values of .:r in d(ii) are the solutions of a cubic equation, ax1 + bx2 + cx + d = 0

where a, b, c ard d are integers. Find this cubic equation.

SACSS Preliminary Exan 20234052/Mathl 02/4E[Thrn over

Answer x =................ or
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4

The diagram shows two circles.

lC is the diameter of the bigger circle and it is also a tangent to the smaller circle at C.

,BC is the diameter ofthe smaller circle and it is also a tangent to the bigger circle at C.

(a) Show that triangle ACY is similar to triangle CBL

ll

t2l

SACSS Preliminary Exan 2023 4052lMatt/ 02148[T\rrn over
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t2

(b) Given that lC: 10 cm, BI= 4.81 cm and angle CAY =0.663 raAians,

(i) calculate the area oftriangle CBI,

Answer

(ii) calculate the area ofthe shaded region.

cm'z [3]

SACSS Prelirninary Exam 202340521Math/021 4E

Answer cm'z [4]
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l3

M
PQ

-9

(e) P is the point (a' - 3) 
-a

,, ,,rU lffil

(b)

, lll^rar

loo
Answer | ' =

4
5

(ii) Find the equation of the line Pp.

Answer

B

T

,t

The diagram shows a aiangle l3C. X is a point on ,4-B and I is a point on BC such that
AX : )G :2: 3 and -BI: YC: 1 : 2.

AB =D arr6 AC=q 
.

t2)

t2l

CA

SACSS Preliminary Exart 20234052/Math/ i2l4E[Tirrn over
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t4

(i) Express CB in terms of P and { , as simply as possible.

Answer CB ...........tI1

(ii) Express -XI' in terms of P and I , as simply as possible.

(iii) Find the area of triangle,BC if the area of triangle ,4 BC:30 cmz.

Answer XY t3l

.................cm'z []

(iv) If
DMlr
ru =f4n+7t.

Answer

explain why X, Y and M are collinear points.

SACSS Preliminary Exam 2023 4052lMzth/021 4E

t2l
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6

l5

t)

1i)

Points l, B, C and D lie on level ground. IDC is a straight line ar,d AD : 70 m. BD = 50 m and

argle ADB : 62o . The poiot I is on zr bearing of 220" lro* g.

Calculate

(a) the bearing of C from l,

Answer t1l

(b) AB,

ll

.4

SACSS Preliminary E\an 20234052/MathJ 021 4ElT\tr\ ov er
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l6

Answer

An-rwer

m [3]

(c) the bearing of .B from l.

t3l

SACSS Preliminary Exan 20214052lMzthl02l 4E



BP- 554

7

t'7

.t r 0

In the diagram, PQRS is a rectangle where QR : 8 cm, R,l: 10 cm and PE - PF - x cm.

G is a point on RS such that FG is parallel to ES.

(a) The area ofthe shaded quadrilateral EFIS is 47 cm2.

Form an equation in x and show that it simplifies to x2-8x+14=0'

.Y

E
6

R.s

SACSS Preliminary Etzm 202340521Math/ 02l48[[rn over
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l8

(b) Solve the equation -r'? -8.x + l4 = 0, giving your solutions correct to two decimal places.

Ahswer x : ............o1 x :

(c) Hence, find the smallest possible value ofthe area of triangle FQR.

Answer cmz lzf

t4l

SACSS Preliminary Exan 202340521M*h/021 4E
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8 (a) The speeds of200 vehicles travelling on an expressway one morning were recorded.

The cumulative frequency curve below shows the distribution of their speeds.

170

I

Cuoulatx.e
Frequeacl

70

t0

-30

(r) Use the curve to estimate

(a) the median speed,

O) the interquartile range.

Speed(hr't)

Answer kr/h tll

I
I

I:

I i:
I

Iit

I
I

I
I

I
I

t'l'1 fl ,-} r1 a n 't 1 11

SACSS Preliminary Exam 202340521Mdh102/4E[hrn over

Answer lsr/h t2l
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(ii) The speed limit on the expressway is 90 km/h.

Calculate the percentage ofvehicles travelling above the speed limit.

Answer

(iii) A vehicle is selected at random from the 200 vehicles.

% l2l

I

The probability that the speed of the vehicle is more than y km/h is 5

Find the value ofy.

(iv) Two vehicles are selected at random from the 200 vehicles.

Find the probability that only one of them travels at a speed of between 80 kn/h to

100 lo/h.

Answer t2)

SACSS Preliminary E;xalm 2023 4052 lMathl 02 I 4E



BP - 558

2l

(b) The speeds of another 200 vehicles travelling on the same expressway in the aftemoon
were also recorded. The box-and-whisker plot shows the distribution of the speeds.

40 60 80

Sped (kmlhl
r20

(i) A vehicle is selected at random from these 200 vehicles.

Find the probability that the vehicle selected travels at a speed less than or equal to

64 l<rn/h.

Answer

(ii) John said that the vehicles travelling on the expressway in the aftemoon were slower

than those which travel on the same expressway in the moming.

Do you agree with John?

Explain your answer.

t1l

l

t1l

.t

SACSS Preliminary Exam 20234052,4\,tatb/02l4E[Tirrn over
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9 A class is planning to bake cookies for sale during the school's fun fair.

They will pack the cookies in individual paper bags and each paper bag will contain 5 cookies.

The class will prepare 50 bags ofcookies.

The class uses the recipe for cookies as shown below.

Chocolate Chips Cookies ReciPe

(Yields 4 dozen round cookies with radius of 2 cm approximately)

I cup butter, softened

2 cups brown sugar

3 cups all-purpose flow

I
I

I

2 teaspoon salt

2 eggs

2 teaspoons vanilla essence

2 teaspoons hot water

The class needs to adjust the amount of each ingredient in the recipe so that they have enough

amount of each ingredient to bake the required number of cookies. This can be done by

multiplying the amount of each ingredient in the recipe by a conversion factor. For the ease of
measurement of each ingredient, the class rounds up the conversion factor to the next nearest

whole number and they will hence bake more cookies than required.

(a) Calculate the conversion factor needed to make enough cookies for the firn fair.

Answer tll

The class then proceeds to buy the materials needed using the information on the next

page.

(b) Calculate the total cost of vanilla essence they have to buy'

SACSS Preliminary Exan 20234052/Math/021 4E

2 cups semi-sweet chocolate chips



Conversion Chart

Basic Baking lngredients

Ingredient 1 cup to grams

230 gButter

Conversion Chart

Basic Baking Ingredients

160 gBrown sugar

190 gChocolate chips

Rolled oats 9og

Almond flakes 9oe

Ingredient I teaspoon to

grams or ml

Brown sugar 4-5 e

Salt

2.8 eYeast

4.8Baking powder

5mlVanilla essence

5

23

BP - 560

Answer S l2l

SACSS Prelimiuary Exan 20234052/M hl02l4E[Tirn over
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Prices of items sold in a supermarket

Items Price Quantity

All purpose flour $2.20 per packet I kg per packet

Butter $4.40 per slab 250 g per slab

Brown sugar $5.50 per packet I kg per packet

Semi-sweet chocolate chips 340 g per packet

Vanilla essence $2.00 per bottle 33 ml per bottle

Salt $0.50 per packet 500 g per packet

Eggs

s3.7s 12 eggs per box

ss.50 15 eggs per box

s7.8s 30 eggs per box

Food paper bags
$1 20 pieces per pack

$2.85 60 pieces per pack

SACS S Preliminary Exam 2023 40 52 lMath! 02/ 4E

$6.90 per packet
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25

(c) The class targets to make a profit ofat least 50%.

They have to ensure minimum wastage of the items they purchase.

Suggest a sensible selling price to be charged for each bag of cookies.

Justiry the decision you make and show your calculations clearly.

SACSS Preliminary Exarr 20234052/Matb/02l48[Titrtr oyer

..t7)

END OF PAPER
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St, Anthony's Canossian Secondary School
llarkin Scheme for 2023 Prelim 4E Mathentatics Pa erl

Total RemarksQn Worked Solution

I1a t4.777

Irb l5

1 Rerncve ( )

,

=lsa-6-8+ 4a

=l9o-14

3(5a - 2)- (8 -40)

6rt rid ofdcnominatol
3

x12: 43
36-3x = 8(r-2)

36-3r=8r-16
-l l.;r +52 = 0

llr-52= 0

A=t1, B=-52

z(x -z)r
3

I

perccntace incre as" = L19 , 1go- l0
= t0tr{o

4a

I

Acccfl ifable to idertify
inappropriale scale fer cithcr
vcrtical glhorizontal axis
and slale rhe misleading
aerrresentation.

The scale used on the vertical axis is very small
while lhe scale use on the horizontal axis is very big.
'lherefore, the increase in the nunber ofpati€nls
looks much lesser than it should be, for example,
tronr 2018 to 2019, there was a sharp increase of
t00% but the graph shown a much gradual incr€ase.

4b

I

'r2-6x-16

=(x-3)r -(3)'z - l6

- (x- r)1 - zs

5a

Needs to shorr ale ebraicallv
*ty- the minimum is -25

Not ac{epted ifjus state
minimum point is

(3. -25)
Acccpr ifset complcted
squrre erprcasloD to -30
alrd shoved x is not d€fincd
and conclude exprcssion
ca[rlot be -30. Ifhlt state, x
is utr&6ned witlput
eonclusioo, no Al,

I

(r-:)'>O for allrcal values ofx

(x-t)'-zs>-zs

Hcnce, :' -6x - l6 is always -25 or more (or

minimum is -25) and hence cznnot be -30. '

5b

I

i

I

I

I

I

I

https://freetestpaper.com/
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Qn Worked Solution Total Remarks
5a 336 =24 x3x7 I

6bi LCM of 336 and 1764=24 x32 x72 I

6bii n =t x3x7 =84 I

7 See atached solution Minus 1 mar{< if never
label di) and a(ii)

8 Total number of chi]dren =1.82 xl0
:182

Let fte number of families with 2 chiltlren be n

25 + 2n +3(55 - n\ =182

220 +2n-3n =18't

-z = -3E

z=3E

3

FiDd total

Form equation

I On:rxis,l=0: 3.r.r24
x ='8

P:18,0)

On/-axis,.r=0: 5/=24
Y =4'8
c=(0,4.8)

l*ngth of PQ (s-o)'-(o-4.8)r

= 9.33 uits

7

Eithef correct P of c
coordinates or
showing eithcr thc x or
y intercept value

Length formula based

on their coordinates.

I

10b Z-PRQ= 35'(Z.s in same segment)

zRQ =35' alnd ZTPR=41". ZPRQ andZTPR

are ,Jtemrlc rngl6 tlrt erg not equal h;ence TP
and -Rp are aot parallel.

8x-l?y
2x2 - ry -3y2

4(2x-iy')
(zx -ty\(x + y\

4

x+y

2

Must show why
lPRg * ZTPR and
quote property.
Not acc€pted if
LPRQandlWRarc
not alt€male angles.

ll

3
Factorise numerator
and denominator.

2

I

I

I

I
I

I tt

roa 
lzrPR:t;2'-r3e"(zs 

in opp segments)

I



BP - 566

Qn Worked Solution Total R€marks
l2a Triangle XYP and Trlrengle QZY I Must be correct order of

DoiDts.

12b XY - QZ (Givcn)
PY - YZ (Given)
La ZXYP - a"

ZYYZ=180" - a'{adj. ls on a st. line)

ZXYZ = ZXZY (base ls, isosceles A)

.. zvZQ =180" -(180"-a')(adj. zs on a sr line)

Tiangle XYP znd Triangle QZY are congruent (SAS
Test

2

Identify 2 pairs ofequal
sides with reasons.
For proving, ifthe ordcr
of alphaba for sides and
angl€s lro1 in correct
otder, can accept-

Reasons must be seen for
each st€p.

Prore one pair of equal
angles and concludc wilb
correcl test

l3a
'iid =,*,*o, I

l3bi 500xl0-' =5xl0-rm l Accept 5-0 or 5.00 scen

l3bii - 3xl0t - 3xt08l=-orl=-'' 5xl0-' ' 500xlo*

7 = 6x IOto
I

l4
One interior angle ofpentagon =

5

360"
Onc exlerior angle ofhexagon = 

- 6

= 60e

ZJEI =L08" - 60o

= 48o

J

Never write degree
qrnbol for ia between
steps but wrote d final
arlswer, let go.

OR
One interior angle of pcntagon =

(5-2) x l80o

5

= I08'
One interior angle of hexagon

_ (6 - 2)x I80' ,"^"
6

ZFEI =180" -120"(adj. ls orr a st line)

= 60'
zJEr :t08 -60'

= 48"

3

3

I

| 
. zxvr - tYZq=o"

L

I

Minus 1 mar* if no
statement at all for
workings.

(5--2)x180.

= r08.

I
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Qn Worked Solution Totat Remorks

l5a 16 
"

T

2' = 8 seconds

I

15b
Distance ravelled = f (,m+50)rld

2'
=720m

Average speed = 720 + 50

= 14.4 mls

2

l6 8a3 +8a2b -2abz -2b3

: aa'z(.a + b)-zb'(a+ b)

= (a+b[8at -zb'1)

=z(o+o\+o'-b')

= 2{o+b\2a+b)(2a-b\

3

t7 .'t6
Fraction ot sum Jess sets = 7x'- = -" 55 25

33 9

55 25
Fraction ofsum Lin gets :

Ratio of sum received fot Jess:Lin: Kim

= 6:9: l0

4 unis --3540
I unit -- $640+4 = $160

.'. Lin gets 9xI60

= S1440

Fra.tion of sum Jess gets =
23 6

5'5 25

Calcurate &action eithcr
Jess or Lingets.

4 Ratio ofslm

Calculate I uoit based on
dteir ratio

OR

Difference between Kim and Jess

26
52s
4

25

4

I

L---------------

I

t

I

____l
I

I

I
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Qn Worked Solution Totf,l Remarks
A------s640
?<

$
640

254
1----s99"s
254

= $1440

I

t--
!81,r j

/1
=.[,,

)'

3o
5

l2

I

l8aii
I 8na . (32')'

= lSna +9na

=2nt
2

;I

2

For 9n-

t8b 2' xl6* =2t

27 x2a* :7r
'7 +4k=k

p=-!
3

eccent t=-z|

2

Ctranoe tc hase ?

l9ai There are students whose hcights are not grcater than
170 cm (or 170 cm or less) and who enjoy playing
basketball.

I

Nor accept belos, 170 cm,
ill,st be 170 cm or below

l9aii BcS I

I9bi P = { 42, 45, 48, 51, 54 }

n(P) = 5

l9bii Q= {a2,a8,sa\
PaQ={42,48" sal I

A0ifno{ }

18ai

5

I

I

I,l
I

I
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Qn Worked Solution Total Remrrks

l9biii

42 48
54

45 51

46 4t 49

P 4t 43 44

50 52 53

I

B0 ifno P and Q sear
bedside cirole.
B0 ifth€ 2 circles drspn as

20a *=( 0.625

0.5
l

20b ,I64 '.to

s6 48

x44Ir

0.625

0.s

( 7' I=l se 
I

l0.625x+22)

0.625i+ 22 = A
0.625x = ZO

I

A0 if wo*ing showed V/ as

a lx2 rpw matrix in
rotting even ifcorrecl
aDswcf.

I

20ci

l zs)

[::]
n =ltr)

I r)

I

=]t"')
=(s8.?)

Matrix D gives the gverase (mgan) mark ofthe f
I

q[! which is 58.7.

A0 ifm( ) for answcr.

Aoo.pt

(ry) - (se2)
\.3/ \ 3/

20cii

I gils gtust bc sren.
Valuc must bc qloted as a

decimal clse B0.

20ciii

2t

5 I

QPX

LPLM =90" -3V
= 604

5 Findiog aoglc in I 
r right-

anglcd triangle doivcd

from argle of depression-

Conect valuc or y.

5

I

I
I

I

I

I
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Qn Worked Solution Total Remarks

sin60"=E
PL

pL= 15

sin 60'
PL = 17 .32t

ZMPL = 180" - 90" - 6tr (t sum of^)
= 30"

tMPX =90o-30o

= 60"

.MX
srn 6U" = 

-l5
MX :15sin60

MX =12.990

Diffcrence in vertical height = I 7.321 - 12,990

= 4.33 m

finding QL based on their

angle.

Finding angle in 2"u right

anglcd niangle- Correct

valuc onl).

J:itding MX bascd on thcir

angle.

Ifused slrofier method, thc
last step of arts'\r,cr is 2
rrarks.

OR zLME =30(att. /:s)

ZEMP =90" -30'
= 60"

F^t
cos tru" = 

-l5

6M = l5cos60"

EM:7.5 m

1an30 = 
E-L

7.5

Ea = 7.5 tan30o

EL -- 4.33 m

5

Correct valuc onl!

Corrcct valuc o:lly

Findiag EM bascd on their

angle.

Based on their EM

22a 32 mins I

22b 45+49

-=4/mlns

I
Working tccdcd.

22ci 40,2 mins I

22cii 9.06 mins I

7

I
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Total RemarksQn Worked Solution

I

Ne€d to quote values of SD.

Accept ifused l" group ,nd

2' grorp.

Accept if write only dle
"times' wi&out stating
ts.kefl to cl€ar dre cuslom.

I The times taken to clear the custom on a weekday

were more consistent than that on a weekend as the

standard deviation for weekday (9.06 minutes) is

smaller than that for weekend (l 1.5 minutes).

22d

23a Let the slaot height ofthe small cone be /" cm.

t, 
=22-l,+x 30

,, _ ll
/.+r l5

| 5{ = 1 11, *11t
41, =ttx
. llt,=7t

23b Let the volume of the small cone be ( cm'

Similarily <:lncepl for
volume-

Carrcct valuc of volumc of
small conc-

Subt-a$t volune$ to ger

value bascd on tfuir volumc
of srnall cone.

2

v,=
6O0tt

5

(i+)

,,=( I x600tr
4

-'143.37 cm3

Vohrrne reCuired: 600r -74337

=1141.59

=1t4ocruj (3sf)

silnilarity cancc?t bascd on
their R.

4

Let radius of big cone be R cm

Il rrf ! (30\ = 6fi)z
J

R=J60 or 7.74597

Let radius ofbig cone be r cm

r ll

R=

J6o l5

OR

8

I

I

___l

Coo,.t
{ro

--T----T-_I

I
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Remarks

Coffoct valuc olvolume of
s rall cone.

Subbact \.olumes to gel
value bascd on their Yolumc
ofsnrallconc.

Qn \Vorked Solution Total
1l
l5

JA

= 5.6804

I
Volume t>f srnall cone - I r(:.6SOl)'2(ZZ)1'

: ior.r* "*'
Volr.rme required = 600tr -743.18

=1141.58

: I t+Ocmr (3sf)

742 Number of
odd

integBrs
added

Row
Mathematical

sentence
Sum

6 l+3+5+7+9+ll+13 49 1

I

24b The numbers in the column for sum are all perlect
squares but 2lqiaggtgglEgllglglg and hcnce it
cannol be a value for a sum.

1

2Aci

?,1,cii

k = 2n+1

5=(a+l)'?
2

acceptS=nx+2n+l

24d (a +l)' = 1s24

n=x$ou -l
n=31 or n = -32(reject)

Number ofodd integers = 32 7

Accipt if found aruwcr by

just iakins JIW =lZ

Finding a.

Acc€pt if ncv(r show -32 or
ncYd lEjcct

25a Volume of tank = 20x20x12=4800cm-i

Volume of water = 1x4800=2400 cm3
2

2

OR Ir
Volume of water = l-x\2

2A

- 2400 cm3

rz)' zo
2

Correct triaagular cross

sectiot

9

I

I
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Qn Worked Solution Total Remarks

25bi Let radius of hemispherical bowl be r cm.

2

,
rrj = 24A0

2

Volume of hemisphere
bascd on thek {a)

r = 10.464

r = 10.5

25bii

t0.464

x, +7, =(10.464J,

='t.7779

d = t0,454-7.7779

=2.69

) rythagoras Theorem based

on dreir radius.

7 ft. aq6 tt.tt. Col of bd /,lE rYii'bGh*"@'

!a; )

10

I

iEaoo.3\l ,,

I

I

'=J@@4
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Markin

St. Anthory's Canossian S'ccondary School

Scheme for 2023 Prelim 4E Malhematics er2
Qn lVorked Solution Total Rcmarks

lai

5 (3)- 4
12

5t' - k2
r,-6

3-6
m= -l.67ll
nr = - 1.67 (3 s0

I aii

v-6

m'v-6m3 = 5v - ilc2

ntv-5v=6mt - 4cz

"(*t -s)=6rn'-4r"

6mJ -4e)
m" -5

lm

5v - 4c7

v-6

5v - 4c2

3
Cube bo(h sidcs and gct rid
of dqromin*n.

4c2 - 6rnJ
Acccpt v = -------------t-5-,n

Factorisc

1b

3

Altempt oliminanon or
substitution melhod.

2x +5Y = 2J - --111
3x-2y=9---(2)
(l) x3 : 6:+l5y = 75---(3)
(2\x2:6x-4y =18 --- (4)

(3)-(a): ley = s7

y=3
Puty: 3 in (l):
2x +5(3) :25

2x =10

-r=5

I

I

I

I

https://freetestpaper.com/
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Qn Worked Solution Total Remarks
2 I

lc (1x-z)' z-tx
2t

= 

-+-
Qx-z)'3x-z
2+3x-2
(tx -z)'
3.r

{tx -z)'

2

td 2r-5= 15

x-2
(z: -s)(r - z)= ls

2.r'z-4x-5r+10-15=0
Lxz -9x-5 =O

(2r+t)(;r-s) = o

,=- I - t=5,

1 ExFrd to gct quadralic
equation

Fat:torisr

2 correct ansraers

Z^i Derosit = f9 x 172000' 100

= $5r 600

Total amount paid = 5l 600 + (:0,, fszS)
: sl89 300

2

Find deoosit

Zaii
189300-172000

x 100Extra cost :
172000

= 10.1 Ya

2
Using thcir lolal ameunt

2b Balance = ]9rnzw
100

- $I20 400
u - rlo

Totat amount = rzo+ool r +1 I
\ 100/

=t146 766.928

Total interesl = 146766.y28 -120400

= $26 366.928
=$2:6366.9)

RM3.32 --s$l
RM 328 416 ---S$ 

328416

3.32

= S$98 920.482

Difference = S$(172 000 - 98 920.4m)

=S$73 079.52

I

!'inding balance

Total amount bascd on thcit
balance,randrmustbe
coreot

Thcir tobl amount mirus
thcir balance

2

2c

2

I
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Qn Worked Solution Total Remarks

-lu 41 12D=-+--4'54
p = 2.2.

1

3b Corrcct points
Srnoothncss

3

3c .rtlz-^
-+--5=U5 .:r

*l , 't *12-4=l5.r
'l'hc linc v : I doe3 Eot int€rscct the cur !-e

, = .I * !? -l . hence there is no solution for)x
x2 12. -+--5=U.5x

I

3di 2y+i=10
I

v = --r+5'2
x 1

v 4.5 1.5

Line drawn passing through endpoints at, =1 and
r:'7

I

Jdii ;= L6 (accept I.55, 1.65) or
x = 4.5 (accept 4.45, 4.55)

2

3diii

xlOx:

I -. x2 12
Pul -), = - 'r+5 in /:; -=-4:

-!r*5=*' *12 -425x
-5.r'z+ 50:c = 2f + 120-40;r

2-r3 +5x'-90;+120=0

2

Substitule one equation
into thc other and
attempt to remove
de nominator-

4a IAYC = 90'{l in a seoiicircte)

ZCYB =9f,{Z in a semicircte)

:. ZAYC = ZCW

ler ZCAY : x'
ZACY =l80o -90"-:"(Z sum ofA)

=90o-ro
IBCA =9T(ndiw I tangent)

zBCr = 90'- (90"-.r")

.'- ZCAY = LSCY = x"

Triargle ICY is similar to triangle BCY (AAA t€st)

2

Show lst pair ofcqual
angles

Show 2nd parr ofcgual
angles

3

I

I

I

I

I

I

I

I
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Qn r,l'orked Solution Total Remarks
4bi sin0.663:9

IO

CI = l0sin 0.653

= 6.1548
Area of triangle CBI

= j{o.,ror)i+.ar)

= r4.802
= 14.8 ca:r2

From (a), agtry = IBCY . . ZECI/ = 0.653 radians

t n 0.503 = 
4'81

CY

cY = 4'\r
tar0.663

= 6.1594

Area of aiangle Crr = 1(6.1s94)(4.81)-2'
= 14.813

:''14.8 crn2

3

Find CY

Area of triangle usiug thcir
CY

OR

3

Find CY

ArEa ofbiaaglc using their
BY

4bii t et ceatre of bigge r cfucle be O
Z(:OY =7x0.663

= 1.326 radians
Area of segment CIl

= ]trf t,.rut -](s)' sinr.326

- 4.4477 cm2

Area ofsbaded part

--14.8A2 -4.441'l
= 10.3543: 10.4 cmz

4

Fild,ing ICOY

Areas oI scclor nrinus area

of tiiangle based on their
ICOY

5ai
da-6F= t?)

+oF

.[-t 
)

- 
f-e\os=l+ 

)

-. f-e\
@=lo )

/-s\=[',J

lT4= -5)' + 12

= 5.10 units

Find OQ

4

I

I

I

I

I

I
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Qn Worked Solulion Total Remarks
5aii

Crraaicntoffg= -f
Louation of PO,, =-1.,*.' *- s

Subst. (+, -3), -3=-;(4)+c
'I I

L'
9
4il

v = --x-- or-99 9y=-4.t-ll

Finding gradieDt

2

I

sbi cE=ci* n
=-q+P

t

5bii XY:XB+ BY
1* I 

-= - AB+:BC53
1 t.

= iP+ilc- F)

3ll: 
= 

P+ =tl-: P)JJ
4t= tsp*1q

j

5biii Area ofAXBC 3

AreaofAAtsC 5

O.* or-4ygg = _x 30
5

= 18 cm2

I

5biv * =z(fro.it): 2X4

Since ,XT =7XM and X is t common point, "( I, M
are colinear points.

2

Show XT =ZXM

Conclude collinearwith
evidense ofa common

.point in the pair of
baraUel vectors.

6s r = 2200 rl80o

= 40"

y = {0' (alt . Zs, parallel lines)

?-\

1,4y+
Bearing of C from A- C/l0"

I

6b A82 =,102 +507 -2(70x50)cos52'

AB =J4lI310
AB = 64.138
AB = &.1m

3

Show valuc in square root

{

I

For XB , BY iD tcflus of

lr,"uo

I

t
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RemarksTotaln \\'orked Solution
Sine rule based on dEirlE

l

6c

50 64.138

sinzBAn = 
sin 62o 

x50
64.138

sinZBAD = 0,68832

IBAD = sin-'(0.68832)

= 43.497"
Bearing of8 from I
= 4O" + 43.4970

= 083.5'

sinZBAD sin 62'

Coftecl area of b'apedum

Simplifi ed, mrrect answcr
only

Cnrrsct area of tsiaBslc

F-quate lheir sum of the 2

ar€as tu 47

5

=jft,)[t*tt-,)]

=1(,)(ro-,)2' "
=er-Ll

2
Area of trianglc PCfi

= |tt)t,r-,)
- 40-4x
g6-Ly'+49-4x=47

2

-!x'+4x-7:0
2

,'-8-r+14=0

Area ol uapezium PQRD

x(-2) ,

7a

4St\6
I

.r = 2.5Ei8
x = 2.59

or
or

-(-t)t (-E)'-4(rXr4)

x: 5.4142
x = 5.41

2(r)

7t)
M1: Quadrado formula
Ml: For thoir b2 - 4ac

Using their largeru to ftnd
smallest possiblc FQ

1

Use.r = 5.4142
Smallest possible area of tiangle Fp.i?

= j{t){,o-,.''u';
= 18.3 cm2

7c

I

I

6

I

I

I

I
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Qn Workcd Solution Total Remarks
8ai(a) Median = 84 km/h I

8ai(b) Interquartile range = 88 - 78

= l0 km/h
2

Working needed.

No rvod<ing, rninus I mark

8a(ii) 200-t&
Reouired percentaoe = -:-: x 100" 200

= 18%

Concct numbcr of vchicles
with speed >90 knvl.

I
Pl-snced> v) =-

5

=40
200

y = 89.5 kmih i accept 89 km/h)

I

8a(iv) Number of vehicles with speed between 80 km./h to
100km/h

=r88-60
= 128

Reouiredrrobabirit": flqlf " I-f j1lf Egl' \2001\le9l [200;Ile9l
= 0.463

2

2304
Acccol 

-
' 4975

8bi Lower quaftile - 64 km/h
I

Requ ired probability - - I Accept 0.25

8bii No, I disagrec-
On average, the vehicles travelling on the
expressway in the aftemoon are fasl€r as lheir
median speed (92 km/tr) is greater than the median
specd (89.5 km/h) ofvehicles in the morning.

Must quote values o1'

mediao.

9a - 250
L.onvetTlon tactor = _

48

= 5.2083

=6
9b Amount ofvanilla essencc needed = 6x l0

= 60 ml
Cost ofvanilla essence = 2x$2

=$4
2

9c Total amount needed for each ingredients:
Butter --230x6 = 1380 g

Brovrn sugar - (160x2)x6=1920g

Flour -- (ra0x3)x6= 2s20g

Chocolate chips- (l90x 1.5)x6 .- I710g

Eggs -2x6 = lZ aggs

Sall -- 3.5x6 =zl1

7

Atletnpt to cslculate
amouBt of a1 leasl 3
ingredieots

8a(iii)

-t

I

I

I

I

I
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On Totsl Remarks

Cost of each ingredient:

Butter - 
1380 

= s.s2 stabs
250

Cost ofbutter = 6x4.40 = $26,40

Brown susar- 
l92o 

= t .92 o*k r,- 1000

Cost ofbrown sugar = 2 x 5.50 = $l t

Flour --2520 =2.25 ook"s
lfi)o

Cost of flour = 3x2,20 = $6.60

Chocolate chios-- 
17l0 

=5.029 pa"kas'140
Cost of chti:olate chips = 6x 5.90 = $4 1 .,l()

Crlculate cost of at least 2
ingredients based on their
toial arnount needed for
cach i(cm-

Cost of 12 e8gs :
Cost of6alt = $0.50

$3.75 Calorlatc cost of cggs !!!
salt

Total cost of ingredients eud paper bags

=26.40 + ll +6.60 +41.40+ 3.75 + 0.50+4+2,85
= $95.50

Correct total cost otrly

1007o--$96.50

,ro, --3150x96's0
100

= $ 1214.75

A!.empt to calcutale total
saier valuc to cnjoy 50%
pmlit,

Selling price ofeach bag of cookies
t44.75

50
: s2.89s Ctrrrcct selling price per

Dackct only

Any selling price > $2.90 will enable al least 50olo

profrt Hencg the selling price can be $3, whole

number value is easier to collect

Any setlsible amount >
$2.90 with corrcct previous

Al st p.

8

Worked Solution

I

I
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