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the answer to three significant figures. Give answers in degrees to one decimal place.
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terms of r.
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Mathematical Formulae

Compound interest

Total amount = P 1+L
100

Mensuration
Curved Surface area of a cone = 77l

Curved surface area of a sphere = 477

4
Volume of a sphere = gm"3

Area of triangle ABC = %ab sinC
Arc length =78 , where 6 is in radians
1 2 . . .
Sector Area = 5 r°0 , where 0 is in radians

Trigonometry

a b ¢

sind sinB sinC
a*=b>+c* =2bccos A

Statistics

Mean = —f
2f

2
Standard deviation = \/ Z Jx j
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Answer all the questions.

1 Represent the inequality —1 < x < 4, on the number line below.

I I I I I I I
-2 -1 0 1 2 3 4 [1]
2 Simplify

(@ 2x—4+x-—3—4x,

Answer ..o, [1]
(b) 9(x+2)+5x 3x =5

4 6 12

Answer ..o, [3]
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3 The cash price of a computer is $3000.
Adeline buys the computer on hire purchase.
She pays a deposit of $2000 plus 36 equal monthly payments of $34.50.

(a) Calculate the total cost Adeline has to pay by hire purchase.

Answer  $ oo, [1]

(b) Find the rate of simple interest charged per annum.

Answer ..o, [2]
4  Consider the pattern:
Row Mathematical sentence Sum No. of odd integers
1 1+3 4 2
2 1+3+5 9 3
3 1+3+5+7 16 4
4 1+3+5+7+9 25 5
n 1+3+5+...+k S
(a) Isitpossible to have a sum of 200?
Explain your answer.
ARSWET (.. it ittt it it it et e e et e e e e e e e e e e et e e e e e e
[1]
Canberra Secondary School Mathematics 4052/01
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(b) Express k in terms of n.

Answer ..o, [1]

(¢) How many odd integers are there from 1 to 49?

Answer ..o, [1]
5 Factorise
(a) 2m? — 7mn + 6n?
Answer oo 2]
(b) x3—x%—xy?+y?
Answer i 2]
Canberra Secondary School Mathematics 4052/01 [Turn over
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X—Z

2x+1

6 V=

(a) Find y when x = 6.7 and z = 3.

Give your answer to 2 significant figures.

Answer [2]
(b) Rearrange the formula to make x the subject.
Answer [3]
7  The dimensions of a rectangular box are 60 cm by 54 cm by 42 cm.

The box is to be filled with identical cubes of k£ cm so that there will be no empty
space.
(a) Find the largest value of .

Answer  k=..................... cm  [2]

Canberra Secondary School Mathematics 4052/01
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(b) Using your answer in (a), find the total number of cubes the box can hold.

Answer i 2]

8 (a) Express in set notation, the region shaded in the Venn diagram below.

o

Answer i 1]

(b) A4 and B are subsets of &
The number of elements in the subsets is shown in the Venn diagram.
Given that n(&) = 35, find the value of x.

¢

Answer x = .........cocceee. 1]

9  Expand and simplify (3x — 2)(2x? — 3x + 5).

Answer oo [2]

Canberra Secondary School Mathematics 4052/01 [Turn over
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10 The diagram represents a scale drawing of a plot of land, ABCD.

CD is 12 km.

D C

(a) Express the scale of the map in 1 : n.

Answer — .iiiiiiiiiiiiiiiieeee 1]

(b) The area of the lake on the map is 1.65 cm?.
Calculate the actual area of the lake in km?.

Answer i km? [2]
11  Solve these simultaneous equations.
2x +y =11
3x — 2y = 4

You must show your working.

Answer x=

Canberra Secondary School Mathematics 4052/01
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12 The circular arc BC is part of a circle centre 4.
The centre of semicircle ACD is O.
The diameter of the semicircle, AC is 13 cm.
£BAC = 0.96 radians.

A O C
13 cm
D
(a) Show that the arc length BC is 12.48 cm.
[1]
(b) Find the perimeter of ABCD.
Answer ..o, cm  [2]
13 (a) The total population of Singapore is estimated to be 5906000 in 2026.
Express this number in standard form.
Answer i 1]
(b) The Gross Domestic Product (GDP) of Singapore in 2026 is estimated to be
659.6 billion dollars.
Express this figure in standard form.
Answer .o [1]
(¢) The GDP is the average income per person multiply by the total population.
Calculate the average income per person correct to the nearest hundred
dollars.
ARSWer ..o [1]
Canberra Secondary School Mathematics 4052/01 [Turn over
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. 3
14 In the diagram, sin § = T and 0 is obtuse. C

Find
5 cm
0
A B
4 cm

(a) the arca of AABC,

AnSwer ..o [1]
(b) the numerical value of cos 6, without the use of calculator.

Answer o [2]

15 Solve the equation x2 + 2x — 7 = 0 by completing the square.
Give your solutions correct to 2 decimal places.
Answer x=............. Of coveevennnn [3]
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16 The diagram shows the speed-time graph of a particle over a period of 60 seconds.

speed (m/s)

A

\

.
0 10 20 30 40 50 60 ime (s)

Calculate

(a) the acceleration of the particle in the last 10 second,

Answer  ........iiiii..... /S

(b) the total distance travelled in 60 seconds.

Canberra Secondary School Mathematics 4052/01
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17 V

The diagram shows a greenhouse made of glass.

It consists of a regular pyramid, VEFGH, attached to a cuboid ABCDEFGH.
The dimension of the cuboid is 12m X 8m X 6m and LZEVF =80°.
Calculate

(a) length VF,

Answer ..o, m [2]
(b) <GAF,

ANSWEr oot [2]
(c) the height of the greenhouse.

Answer oo m [2]

Canberra Secondary School Mathematics 4052/01
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18 Bryan deposited $20 000 into an account paying compound interest at x% per annum.
After 4 years, he has $21861.67 in his account.
Find x.

19 In the diagram, ABCD is a thombus and M is a point on 4B.
The ratio ZABC : £ BMD =4: 11.
LACB = 64° A M B

(a) Find 2 ABC.

Answer oo, [2]
(b) Find 2 ADM.

ANSWEr oo, [3]

Canberra Secondary School Mathematics 4052/01 [Turn over
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20 A solid is made up of a hemisphere, a cylinder and a cone, each having the same radius.
The height of the hemisphere, cylinder and cone is 37, 5r and 47 respectively.

/\ )
3r
/’_—_h‘\ .......................... { .

~— T

Find, in terms of 7 and r, the total surface area of the solid.

21 The sum of 3 numbers p, g and r is 171 and p* + ¢* + 7* = 10 145.
Find the standard deviation of the 3 numbers.

AnSwer oo, [2]
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3t? + 8t — 16

22 Simpli
plity 2t? — 32

23 The rate of exchange between Singapore dollar (S$) and Japanese Yen (¥) is S$1
to ¥125.60.

(a) The cost of a car rental for one week is ¥158,636.
Find the cost of the car rental in Singapore dollar to the nearest cent.

(b) The rate of exchange between Singapore dollar (S$) and Korean won (W) is
S$1 to ¥1154. How much Korean won can be exchanged with 1 Japanese
yen?

Answer i, [2]

Canberra Secondary School Mathematics 4052/01 [Turn over
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24 The box and whisker plot shows the weight distribution of 40 students.

(a) How many students weigh at most 48kg?

(b) It was found that the weighing scale is faulty.
It overweighs by one kilogram.
Explain what will happen to the median and the interquartile range after the
reading is corrected.

ATSWEF <o oo e e e e e e e e e e e e e e e e e e e e e e e
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25 In the diagram, OWXY is a quadrilateral, OW =5p—-2q, OY =4p+2q and
g q P—2q pP+2<q
WX =2p+q.
Y
X
4p +2q
A A 2p + q
w
Sp-24q
0
. . _) . .
(a) If M is a point such that OM = 10p — 4q, explain why O, W and M lie on a
straight line.
2]
(b) TIs AOYM similar to AWXM ? Explain your answer.
ARSWET <ottt sttt
........................................................................................... [2]
Canberra Secondary School Mathematics 4052/01
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26 The cumulative frequency curve below shows the distribution of ages of 120
elderly residents in an estate in Singapore recorded in 2025.

140
120
100
80
1
Cumulative
frequency /
40 ]
20
0
55 60 65 70 75 80 85 90
Age (x years)
(a) Use the curve to estimate
(i) the median age,
ANSwer ...,
(i) the interquartile range.
AnSwer ...,
Canberra Secondary School Mathematics 4052/01
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(b) The retirement age has been raised to 64 on 1 July 2026.
What percentage of elderly are retirees?

ANSWEr oo,

(c) Naval Base Residents’ Network (RN) plans to start a programme to help the
elderly residents in the estate.

The RN decides to focus on a selected group of elderly residents who are
similar in age with the range of their ages not greater than 5 years.

Emily claims that the ages of the selected group should be from 71 to 76 years
old to extend the help to the maximum number of elderly residents possible.

Do you agree with her?
Justify your decision.

End of Paper

Canberra Secondary School Mathematics 4052/01
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If working is needed for any question it must be shown with the answer.
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For z, use either your calculator value or 3.142, unless the question requires the answer in
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Mathematical Formulae

Compound interest

Total amount = P| 1+ o
100

Mensuration

Curved Surface area of a cone = 77l

2
Curved surface area of a sphere = 477

4
Volume of a sphere = 57[7'3

1 .
Area of triangle ABC = 5 absinC
Arc length =76 , where 8 is in radians
1 2 . . .
Sector Area = E r“6 , where 0 is in radians

Trigonometry

a b <
sin4d sinB sinC

a’ =b*+c¢* —2bccos A

Statistics
S
2 f

Mean =

Standard deviation =

Xf \Xf
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1 (@)  Simplify (9“

Answer ...
2k
b) =4
J8
Use the laws of indices to find the value of k.
Answer k=

B

Answer all the questions.

1

3 \5

2
j , glving your answer in positive index.

Canberra Secondary School
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(c) Simplify

(d)  Simplify

15¢%d . 45¢°

8

2x—1
x+3

“16d*

ANRSWer ...ooooviiiiii i,

3

x—2

+ 2 as a single fraction in its simplest form.

ARSWEF ..o,

Canberra Secondary School
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2 (a) The equation of line L is 3y =2x+9.

The equation of line M is 5y = kx+ 7, where k 1s a constant.

Line L and line M intersect at the point (3, p) where p is a constant.

Find the value of & and the value of p.

Answerk= ...........co..coiii
D= e, [3]
(b) A is the point (4, @) where a <0.
B is the point (16, 5).
The length of line AB is 15 units.
Find the value of a.
Answera= .........cccccoiiiinn. [3]
Canberra Secondary School Mathematics 4052/02
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3 A school organized a Sports and Wellness Day for their Secondary 4 students. As part of the
event, students participated in a 2.4 km run.

The table below summarises the times taken by the Secondary 4 boys to complete the run.

Time (fmin) | 10<r<12 | 12<¢<14 | 14<t<16 | 16<5t<18 | 18<¢<20
Frequency 8 22 35 25 X

(a) Given that the estimated mean time is 15.14 min, show that the value of x
is 10. [2]

(b) Calculate an estimate of the standard deviation.

(o) The mean time for Secondary 4 girls to complete the run was 15.8 min and the standard
deviation was 2.4 min.

Make 2 comparisons between the times for Secondary 4 boys and girls.

Canberra Secondary School Mathematics 4052/02
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(d) At the end of the Sports and Wellness Day, each participant was allowed to select a
prize voucher from a prize box. The prize box contained 8 drink vouchers, 5 snack
vouchers and 7 stationery vouchers.

One voucher was selected at random. Find the probability that the selected voucher was
not a snack voucher.

(e) Two vouchers were selected at random, without replacement.

Find the probability that both vouchers selected were drink vouchers.

ANSWET ..o [2]

Canberra Secondary School Mathematics 4052/02
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4 A community club is organising a sports carnival for children.
Children can choose to participate in one of three events — badminton, table tennis or floorball.

Matrix E shows the number of boys and girls in each category for the age group 7 to 10 years
old.

Boys Girls
6 8 ) Badminton
E=|9 5 | Table Tennis
4 10 Floorball

Matrix F shows the number of boys and girls in each category for the age group 11 to 14 years
old.

Boys Girls
12 9 ) Badminton
F=| 7 13| Table Tennis
11 6 Floorball

(a) Evaluate the matrix T=E + F.

(b)  Each participant is charged an entry fee. The entry fee is $28 for badminton, $24 for
table tennis and $20 for floorball.
Represent the fees in a 1 x 3 matrix C.

Answer C = ..... ( ..................... ) 1]

Canberra Secondary School Mathematics 4052/02
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(c) Evaluate the matrix M = CT and state what the elements in matrix M represent.

(d) Calculate the total amount of entry fees collected for the sports carnival.

Answer$ ... [1]

(e) The community club has decided to organise a similar sports carnival for teenagers aged
15 to 18 years old. As compared to the fees for children aged 7 to 14 years old, the entry
fees for teenagers are increased by 15% for badminton, 10% for table tennis and 20% for
floorball.

Using matrix multiplication, calculate the entry fees for teenagers for each category.
Give your answer in matrix form.

ARSWEr .. .oviiiiiiiiii i [2]

Canberra Secondary School Mathematics 4052/02
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. ) 1 1
5 The variables x and y are connected by the equation y = Exj’ +—

5x
Some corresponding values of x and y, correct to 1 decimal place, are given in the table below.

X —2 -1 -0.5 —0.1 0.1 0.5 1 2

y p —-0.7 -0.5 —2.0 2.0 0.5 0.7 4.1

(a) Calculate the value of p.

AnSwerp= ........cccceiininnnn. [1]
. 1, 1
(b)  On the axes given on page 11, draw the graph of y = EX + e [2]
X
(c) Using your graph, find the value of y when x = —1.1.
Answer y = ......ccciiiiiiiinnn... [1]

(d) By drawing a tangent, find the gradient of the curve at x = 1.5.

ARSWeEr ..ot [2]

(e) By drawing a suitable straight line, find the solution of l)c3 + SL +2.5x+5=0.
X

) Explain why the curve does not touch the y-axis.

Canberra Secondary School Mathematics 4052/02
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12

North

1.2 km
900 m

1.4 km
33Q 250 C

122°

D

ABC and ADC are two walking routes around an island.

AB=1.2km, AC = 1.4 km and BC =900 m.
Angle ADC = 122°, angle DAC = 33° and angle ACD = 25°.

(a) Calculate angle BAC.

Answer

Canberra Secondary School Mathematics 4052/02
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13

(b) Calculate the shortest distance from D to a point along the path AC.

Answer ...........occiiiiiiiial. km [3]

(c) A drone is hovering vertically above point D at a height of 300 m. Find the largest
angle of depression from the drone to a point along path AC.

(d) A 1s due west of C. Find the bearing of 4 from B.

Answer ........coiiiiiiiiiiii [1]

Canberra Secondary School Mathematics 4052/02
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7 In March, the price of oranges was $x per kg.
In April, the price of oranges decreased by $2.50 per kg.
With $180, Sarah could buy 3 kg more oranges in April than in March.

(a) Write down an expression, in terms of x, the mass of oranges that can be bought for
$180 in March.

Answer ...........ooiiiiiiii.l. kg [1]
(b)  Write down an expression, in terms of x, the mass of oranges that can be bought for
$180 in April.
Answer ..., kg [1]
(c) Form an equation in terms of x and show that it reduces to 6x° —15x—900=0. [3]
Canberra Secondary School Mathematics 4052/02
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(d) Solve the equation 6x° —15x—900 = 0. Give your answers correct to 2 decimal places.
Answerx=............ 0] U [3]
(e) Find the price of the oranges per kg in April.
Answer$ ... [1]
® Find the percentage decrease in price in April compared to March.
Answer ..., % [2]
Canberra Secondary School Mathematics 4052/02
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8
8 (a) The position vector of point X is ( 4} .

6
The position vector of point Y is [4j .

(i) Find the vector that represents the translation from X'to Y.

Answer ..........0co i [1]

(ii) Find the magnitude of XY .

ANSWer ....ooooiiiiiiiiiin units [2]

(iii)  Z has coordinates (—1, k) and lies on the line XY produced.
Find the position vector of point Z.

AnSwer ........coiiiiiiiiiiiii [2]

Canberra Secondary School Mathematics 4052/02
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(b)

In the diagram, AB=4a, AD =8band EF = 2(a—Db).
E is the point on BD such that BE : BD =3 : 4.
F is the midpoint of BC.

(i) Express BE in terms of a and b, as simply as possible.

ANSWEF oo,

(ii) Express BC in terms of a and b, as simply as possible.

ANRSWEF oo

Canberra Secondary School Mathematics 4052/02
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(iii)

What type of quadrilateral is ABCD?
Justify your answer using vectors.

Canberra Secondary School
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E

A, B, C and D are points on the circumference of a circle with centre O.

AE is a tangent to the circle at A and OF is a straight line that passes through the
circle at point B.

Angle BCD is 98° and angle OAD is 30°.
(a) Find the following angles.

(i) Angle BAD.

ARSWer .. ..oviiiiiiiiiiiiiiiiii [1]
(i)  Angle BOA.
ANSWET ..ot [1]
(iii) Angle OFEA.
ARSWEr .. .oiiiiiiiiiiiiiii i [1]
Canberra Secondary School Mathematics 4052/02
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(iv)  Explain why a semicircle with OF as diameter passes through point 4.

.................................................................................... [1]

(b)  ABCD is arhombus and RD = SC.

SCB, DCR and AQR are straight lines.

The diagram is not drawn to scale.

D A
S C 0 B
R
Prove that triangles SCD and RDA are congruent.
............................................................................................. [3]

Canberra Secondary School Mathematics 4052/02
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10 Samantha owns a renovation company that specialises in vinyl flooring installation.
A homeowner wishes to replace the flooring in all three bedrooms of the apartment shown

below.

2500

4850 .

1350

4400

10500
1600 2200 2400 1600 . 2700
! 1 1
BATH BATH
) %
:
Z KITCHEN vy
’},/// % Z
MAIN BEDROOM BEDROOM 2
%
4 -
/////// 442522 Agéé% (— e
2 % i
(=3
(=}
% / Z LIVING/DINING “
'éEDROOM3
BALCONY | S
(o}
! 3800 l 4000 l 2700 1

Dimensions in mm

(a) Show that the total floor area of the three bedrooms is 52.35 m?.

Answer

Canberra Secondary School
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(b) Samantha receives the following quotation.

Item Description Unit Cost
Vinyl planks 0.18m x 1.22 m $68 per box

12 planks per box
Skirting boards 2.4 m per piece $8.50 per piece

Vinyl planks and skirting boards are sold in whole boxes and by pieces respectively.

Skirting boards are installed around the perimeter of the three bedrooms, excluding the
three bedroom door openings. Each door opening is 0.8 m wide.

Cost Amount
Labour $35 per hour per installer
Number of installers 3
Working hours 8 hours per day
Duration 2 days
Total transportation cost $180
Disposal of old flooring $250

Additional information: 1 m? = 10.764 {t?

Samantha wants to make a 20% profit. Calculate the minimum price per square foot
Samantha should charge. [7]

Canberra Secondary School Mathematics 4052/02
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[Continue your workings here]

End of Paper
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Solutions to 2026 4E/5N Prelims

Question Solutions Marks
No.
1 B1
-1<x<4
o 5
2(a) —-x—7 Bl
2(b) 9(x+2) 5x 3x-—5
4 6 12
27(x+2)+10x — 3x +5 M1 (common denominator)
12
27x + 54+ 7x +5 M1
12
34x + 59 Al
12
3(a) $3242 BI
3(b) PRT M1
— = %242
100 !
rd _$242><100_8070/ Al
T Ttoxs L2
4(a) No, it4ds not possible: B1
200 is not a square:number
4(b) kKR +1 B1
4(c) 2n + 1.=49
n =24

Number of odd number is 25

www.KiasuExamPaper.com
47




(2m —3n)(m — 2n)

M1 (any method)

Al
5b) | x%*(x—1)—y%*(x—1)
(? —y*)(x-1) Ml
x=y)x+y)(x—1) Al
6(a) _ [x—z
Y=\ 2x+1
M1 (correct substitution)
6.7 —
= 2067
( ﬂExamPaper Al
6(b) _ X —Z
S
y+2xy=x-—z M1
y+z=x-—2xy
y+z=x(1-=2y)
‘= Vit Z Ml
(1-2y)
Al
7(a) 6 cm M1 for finding HCF
Al
7(b) Number of cubes = % X 5?4 X % = 630 Ml
Al
8(a) (AuB)"er A’ 0B’ B1
8(b) 36— — 37 =90 B1
9 63— 9x24 15x°— 4x? + 6x — 10 M1
6x3 —13x% + 21x — 10 Al
10(a) 6cm: 12 km B1




lcem:2km

1:200000
10(b) 1 cm? : 4 km? M1 for area scale
1.65 cm? : 6.6 km? Al
11 _ 26 M1 for substitution or
&= £ elimination method
25 T A2
Y=
e e EeExamPaper V
12(b) | Perimeter = AB+BC+CA
13 + 12.48 + (6.5) M1
=459 cm Al
13(a) 5.906 x 10° B1
13(b) | 6.596 x 1011 B1
13(¢c) 111700 B1
14(a) 1 3 B1
—X4X5X=-=6
2 Y
14(b) | sin@ = sin(180°—86) Ml
5
3
AR
Al
0= —£
oS =
15 x2+2%—-7=0
(x+1D2—-1227 =0 Ml
(x+1)?% =38
x+1=+V8
A2

x = 1.83 0or x = —3.83




—2m/s
16(a) acceleration = / = —0.2m/s? Ml
10s Al
16(b) Total distance travelled M1
(1 1
—(Ex(60+40) ><2)+(5><(4o+10) ><4)
Al
=200
17(a) sin 40° = -2 Ml
33¢3 A& Al
~ sin40° ‘ I SU
P70 | tan 26aF -%Paper //» Ml
Al
£GAF = 30.807° = 30.8+1dp)
17(¢) | height = 6 ++/9.33032 = (62 + 42) M1
=119m Al
18 x4 M1
21861.67 = 20000 (1 =)
M1
1+ ——=1.0828
* 100
Al
x = 2584
19(a) | 24BAC = £BCA = 64°(Rhombus) M1 (property of Rhombus)
LABC = 180° — 64° = 64° = 52° Al
19(b){ | 4x'= 52°
11lx =143° MI (ratio)
2zADM = 52° — 37° M1 (property of Rhombus)
= 15° Al
20 Slantheight'of cone = ./(3r)2 + (4r)2 = 5r M1
Total surface area = 21m(3r)? + 2m(3r)(5r) + n(3r)(57) M1 for any curve surface
= 187r2 + 30172 + 15712 = 63772 Al
21 » M1
101452 171
3~ < 3 ) =115 Al




22 Bt—4)(t+4) M1 each for numerator and
2(t* - 16) denominator
3t—4
2(t—4
(t—4) &
23(a) | 12893¢ _ 41263.03 (to nearest cent)
125.60
23(b) | S$1=1154 won
S$1 =¥125.64
M1
T 125.60 Eseﬁ\ll \ U
-ovvn ExamPaper ¢/ "
24(a) | Lower quartile =48kg
25% of 40 students M1
=10 Al
24(b) | The median is reduced.to 51 kg;'and the interquartile range B2
remains the same.
25(a) | OW = 5p — 2q
OM = 10p —4q = 20W B1 for parallel lines
Since OM //OW and has a commonpoint O, O, W and M B1 for common point O
ligs,on a straight line
25(b) OY// WX sl MWX'= £MOY (corresponding 4s) M1
oM =120W
0Y,=2WX
Al
by SAS,AOYM similar tocAW XM
26(a1) | 74 B1
26(aii) 79%.70 M1 for either UQ or LQ
=5 Al
26(b) ¢ | 120 -8 3 M1
120 X 100°= 93.3% BI
26(¢) .| I agtee with her. The maximum number of elderly M1 for agree

residents is obtained from the steepest portion of the curve
The number of elderly from 70-75 and 72-77 is only 60
and 64 respectively

M1 for comparison of ranges
stating steepest portion.







2026 P2 Marking Scheme

k=6

Question | Solutions Marks
ta 9a* %
B
1
(9a")°
= 1
(5)
) E _ B1 for 3 )
b’ L BI for
2 b
1b k
* _ExamPaper ¢
(')
2" .
= 22k 2 Ml
92
2 : = 92 M1
k—§=2k—2
2
el Al
2
lc 15c*2d><16d2 Ml
8 45¢
y 249 Al
3¢
1d (@) (X ~NgB(x +3)+ 2Q%+3)(x—2) M1
(x+3)(x—2)
2% A5x+2-3x=9+42x% +2x-12
@F+3)(x=22) Ml
L A¥—-6x=19 Ad
(Xx+3)x—2)
2a 3p=23)+9 M1 or equivalent
p =5 Al
5(5)=3k+7

Al
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2b 15=(16-4) +(5-a)’ M1
15° =12>+(5—a)’
(5-a)’ =81 M1
a=—4or 14
Al
Since a <0, a = —4.
3a 8(11)+22(13)+35(15)+25(17)+19x_15 14 M1
8422435425+ '
1324 +19x =R 32 .65 15 - —
3.86x =38. R
x=10 | Al
3b 2.18 min k= Bl
3¢ The Secondary 4 boys had'a lower mean time of 15.14 min B1
compared to the Secondary 4 girls' mean time of 15.80 min,
indicating that the boys'were faster on average.
The Secondary 4boys had a smaller standard deviation of 2.18 | B1
min compared to the Secondary 4 girls' standard deviation of
2.40 min, indicating that.the boys' timings were more
consistent.
3d 15
20
3
&5 Bl
4
3e 8 o 7 M1
20 19
14
o Al
95
4a 18 17
1618
15 16 Bl
4b (28 24 20) Bl
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4c 18 17 M1 (can award

(28 24 20|16 18 RGE)

15 16
=(1188 1228)
Al

The element represents the total entry fees collected from boys

and girls respectively. Bl
4d

=(2416)
$2416 ExaIIIPaper Bl

de hd\SideDeli@ M1

(28 24 20)| 0 LT0%0

0 "0 120

=(322 264 24) Al
Sa =—4.1 B1
5b Correct Points B1

Smooth Curve B1
5c y ==0:9 (£ 0.25) B1
5d Drawing the tangent correctly Ml

Gradient = 3.28 (+ 2) Al




2026 P2 Marking Scheme

Se y==13%—=5 M1
x=—14(£0.1) Al
5f The curve is undefined at x = 0. B1
6a 0.9° =1.2>+1.4*-2(1.2)(1.4)cos ZBAC M1
2 2 2
Z/BAC =cos™ L L4
Ml
/BAC =39
/BAC Al
6b AD
sin25° sinl122°
AD = 0.697679 km Ml
Let DX be the shortest distance from D to AC.
DX
sin33°=——
0.697679 Ml
DX =0.379983
Al
DX ~0.380 km
OR
ch 14
sin 33%,. sin'122°
CD=0.899117 M1
Let DX be the'shortest distance-from D to AC.
sin25° = ALK
0:899117 Ml
=0.379983
Al
DX= 0.380 km
6¢ Let\0 be the angle of depression.
03 { P
—0.379983 M1 (can awar
ECF)
0=382914
0 =38.3° Al




2026 P2 Marking Scheme

6d 180°+(90°—39.57°)
=230.43° .
~230.4°
OR
270°-39.57°
=230.43°
~ 230.4° - —;\o Bl
7a 180, gﬁ\\:' Bl
7b 180 [~ Bl
x—2.50
7c 180 180 _ M1
x—250 «x
180x —180(x —2.50)'=3x(x 22.50)
180x —180x +450 =3x* —7.5x
450 =3x* —7.5x M1
Al
6x° —15x—900 =0 (shown)
7d (= 15)44/(—15)> — 4(6)(-900) Bl
2(6)
=13.5611 or —11.061
~13.56. or/ —11.06 Al Al
7e 13.5611-2.50
£11.0611 .
~$11006
7£ 250 (M M1
13.5611
~18.4351 Al
~18.4%
8ai o) B1
8
8aii M1
J(2) +8
=82462
, Al
~ 8.25 units
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ABasyparallel to-DC and there is 1 only pair of parallel side.

8aiii Grad of ZY = Grad of XY
k-4 _ 8 Ml
-1-6 -2
k=4_ 4
—y]
k=32
— (-1 Al
0Z =
32
8bi H) —BA+/ —
=—4a+,
o ExamPaper 2 |
BE = > (8b—4a)
4 Al (accept 3 (2b
=6b—3a _ a))
8bii BF — BE + EF
BF =6b—3a+2a+2b M1 (can award
—4b-a ECF)
Bl = 2K BF Al (accept 2 (4b
=8b —2a — a)
8bili DC - DB BC
=4a—-8b+8b—-2a
=2a
AB=#4a
=2(2a)
2D Bl
ABCD s a trapezium because AB=2DC . Hi

B1
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=3.8 x4.85
=18.43 m?

Bedroom 2
Width=2.4+1.6=4.0m
Length=6.8-25=43m
Area=4.0 %43

Z17.20 m?

Bedroom 3
=38 x4 .4
= 16.72 m?

Total area
=1843:+ 1720 +16.72
= 52:35 m? (shown)

9ai ZBAD =180°—-98° B1
=82° (angles in opposite segments)
9aii ZBAO =82°-30°
=52°
ZB0OA =180°-2(52°)
=76° (isosceles triangle) Bl
Qaiii ZOFEA =180°-90°—-76°
B1
9aiv
B1
9b
Ml
CD = DA (sides of a rhombus are equal) M1
By SAS congruency test, triangle SCD is congruent to triangle
RDA. Al
10a Main Bedroom

M2 for either of
the 2 bedrooms
(Can be either in
m? or mm?)

Al
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10b

Area of 1 vinyl plank
=0.18 x 1.22
=0.2196 m?

Area covered by 1 box
=0.2196 x 12
=2.6352 m?

Number of boxes needed
=52.35+2.6352

el K ASU
Gast :fg;HYExamPaper

=$1360

Total perimeter of bedrooms:

Main Bedroom
=2(3.8 +4.85)
=173 m

Bedroom 2
= 2(440,+ 4.3)
=16.6 m

Bedroom 3
=2(3.8 +44)
= 164m

Total perimeéter
=173 + 16.6.+ 16.4
=503m

Subtract:3 door'openings:
=50.3 = 3(0.8)
=479 m

Numbet of skirting boards
=479=24

= 19.958

=20 pieces

Ml

Ml

Ml
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Cost of skirting
=20 x8.50
=$170

Labour cost
=35x3x8x2
=$1680

Other costs
=180 + 250

o K IASU
~ Bete ”‘.:*kga*r‘r‘iPaper

Selling price with 20%profit
=3640x 1.2

= $4368

Area in square feet

=52.35 x10.764

=563.50 ft?

Price per square foot
=4368 + 563.50
=574

Samantha should charge minimally. $7.75 per square foot.

Ml

Ml

Ml

Al

Calculate the number of boxes of vinyl correetly.
Calculate the cost of the vinyl'planks correctly.

Calculate the number (or cost) of skirting boards correctly (including
subtracting the dooriepenings and rounding up).

Calculate the labour cost correctly.

Caleulate the selling price after adding 20% profit correctly.

Caleulate the price per square foot correctly.

Calculate thestotal project cost correctly (including transport and disposal).

M1

M1 (can award
ECF)

M1

M1

M1 (can award
ECF)

M1 (can award
ECF)

Al
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For &, use either your calculator value or 3.142.
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2
Mathematical Formulae

Compound interest

Total amount = P 1+L
100

Mensuration
Curved surface area of a cone = 7zrl/

Surface area of a sphere = 477>

Volume of a cone = %7[7‘2}1
4 5
Volume of a sphere = gmﬂ

Area of triangle ABC = %ab sinC

Arc length = 76, where @ is in radians

1 .. )
Sector area = —r*6 , where @ is in radians
2 b

Trigonometry

a b c

sind sinB sinC
a’ =b*+c¢* —2bccos A
Statistics

2fx

Mean = —
)

Standard deviation =

s (Y
5 %

4052/01/PRELIM/4AEXP5NA/2026



Simplify.
(a) 5-3(2x+1)
(b)  Qa'y +(a@)"

(©)

Answer all the questions.

Answer

Answer

14x°y 21xy’

94° 6a*

4052/01/PRELIM/4AEXP5NA/2026

[Turn over



2

252 boys and 280 girls signed up to participate in a leadership camp.
The participants are to form as many groups as possible such that each group has the same
number of boys and the same number of girls.

(a) Find the greatest number of groups that can be formed.

(b)  Hence, find the number of boys and the number of girls in each group.

Answer boys=............ , girls=............ [1]

3

Factorise 6k*ab—2kb+1-3ka.

ARSWer .....iiiii [2]

4052/01/PRELIM/4AEXP5NA/2026



5-b°
5c

a=

(a) Find @ when b =4.23 and ¢ =-204.
Give your answer correct to 2 significant figures.

Answer a= ...
(b) Rearrange the formula to make b the subject.
Answer b= ............ccccciiiiiiii [3]
5 Solve the equation x° —7x+4=0 by completing the square.
Give your solutions correct to two decimal places.
Answer x=............ OF X=...covvnnnn. [3]
[Turn over

4052/01/PRELIM/4AEXP5NA/2026



6 Mr Wee invests in an account that pays 2.2% per year compound interest.
He leaves the money in the account for 8 years.
At the end of 8 years there is $6545.91 in the account.

Calculate the total amount of interest Mr Wee earned over the 8 years.

Answer $ ..o, [3]
7 Express as a single fraction in its simplest form 3-2x i - 6—3x
2x 16 4x
ANSWer ..o [3]

4052/01/PRELIM/4AEXP5NA/2026



8

The table represents the monthly salary of workers in a company.

Monthly salary (§) 3500 4000 5000 6000 30 000

Number of workers 4 X 12 3 1

(a) The monthly mean salary of the workers is $5680.
Show that x = 5.

Answer

[3]

(b)  Find the median monthly salary of the workers.

Answer $ ... [1]

(c)  Explain whether the mean or the median is the more appropriate measure of central
tendency of the workers’ monthly salaries.

4052/01/PRELIM/4AEXP5NA/2026 [Turn over



9 A solid consists of a cylinder and a hemisphere.
The cylinder has radius » cm and length 47 cm.
The hemisphere has radius 27 cm.

4r

-

- J—

~

~

The total surface area of the solid is twice the total surface area of a solid cone with radius » cm
and slant height / cm .

Find / in terms of .

Answer [= ..., [3]

4052/01/PRELIM/4AEXP5NA/2026



10

24 students participated in a science competition.

One of the 24 students is selected at random.

o . |
The probability that it is a boy who won a prize is r

Two of the girls are selected at random.

The probability that they did not win a prize is R

1

Complete the table of information about the 24 students who participated in the competition.

Won a prize

Did not win a prize

Boys

Girls

[4]

4052/01/PRELIM/4AEXP5NA/2026

[Turn over



11 The strength, S units, of a magnetic signal at a point is inversely proportional to the cube of the
distance, d cm, from the transmitter.

(1)  When S=100,d=3.

Find S when d = 5.

Answer S= ..., 2]
(b) When the value of d is reduced to 25% of its original value, S changes by a factor of m.

Find m.

Answer m= .......ccciiiiiiiiiiiiiii.. [1]

4052/01/PRELIM/4AEXP5NA/2026



12 An investment company published a graph on their website to show the total investment
returns they have earned for their clients for each of the last three years.

Investment returns
($ millions)

Total investment returns

60
50 1
40 -
30
20 -

10

2023 2024 2025
Year

State one aspect of the graph that may be misleading and explain how this may lead to a
misinterpretation of the graph.

4052/01/PRELIM/4AEXP5NA/2026 [Turn over



13 The diagram shows a park in the shape of a quadrilateral ABCD.

D

Scale: 1 cm to 20 m

(a) Construct the perpendicular bisector of 4B. [1]
(b) Construct the bisector of angle ABC. [1]

(c) A statue S is to be built in the park.
The statue is equidistant from 4 and B and equidistant from 4B and CB.

Mark and label point S on the diagram. [1]
(d) A running track is to be built in the park.

Every part of the track is equidistant from point S.

The track meets AB and BC at X and Y respectively.

Calculate the length, in metres, of the running track.

ANSWer ..., m [2]

4052/01/PRELIM/4AEXP5NA/2026



14 & ={integers x : 1< x <24}

This Venn diagram shows the elements of & and three sets 4, B and C.

g

9 10 14 15 16 18 20 21 22

(a) Describe the elements of set A.

...................................................................................................... [1]
(b)  Fill in an appropriate set notation to complete the statement.

12 B [1]
(c) Find the number of elements in (ANB)U(ANB").

ANSWer ..ot [1]
15 Let 4 be the set of integers and B be the set of rational numbers.

Alice claims that Bc 4.
Do you agree with Alice? Explain your answer.
.............................................................................................................. [2]

4052/01/PRELIM/4AEXP5NA/2026 [Turn over



16

The first four terms of a sequence are given below.

(@

(b)

(©)

(d)

T =(2-1+5=6
T,=(4-17+9=18
T,=(6-1)" +13=38
T,=(8-1)7+17=66
Find 7.

Show that the nth term of the sequence, T, is given by 4n° +2.

Answer

[3]
T, and T, are consecutive terms in the sequence.
Find and simplify an expression, in terms of k, for 7,,, —7,.
ANSwWer ... [2]
Explain why two consecutive terms of the sequence cannot have a difference of 10.
...................................................................................................... [1]

4052/01/PRELIM/4AEXP5NA/2026



17 Solve these simultaneous equations.
4x+7y=3
6x—-8y =23
Y ou must show your working.
Answer X = ... . ..ciiiiiiiiiiiiiii,
.............................. [3]
18 For each of the statements, state whether it is true or false in the table.

If you have written false, give an example to justify your answer.

Let n be a non-zero integer for each of the statements in the table.

Statement

True or False

Example (if false)

2n+1 is always odd.

The product of two irrational
numbers is always irrational

11
—2—
n n

[3]

4052/01/PRELIM/4AEXP5NA/2026
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19 The equation of line Lis 3y =4x+12.

(a) A point M on the line is thrice as far from the x-axis than the y-axis.

Find the coordinates of point M.

Answer (.............. y e ) [2]
(b) The line intersects the x-axis at point K.
Find the length of MK.
Answer ..., units [3]
20 In a regular polygon, the ratio interior angle : exterior angle =3 : 2.
Calculate the number of sides of the polygon.
ANSWer ... [3]

4052/01/PRELIM/4AEXP5NA/2026



21

ABCD is a trapezium.
Angle DAB and angle ABC are equal.

Show that AD = BC.

Answer

[3]

4052/01/PRELIM/4AEXP5NA/2026
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22

100 m

P

A fire outbreak is reported in a building located at point F.

The fire department responded and parked their fire engine at point P.
The fire hydrant is located 100 m away at point .

Angle PWF =90°.

The bearing of F from P is 084°.

The bearing of W from P is 020°.

(a) Find the bearing of W from F.

(b)  Find WF.

ANSWer ...cciiiiiiiiii m [2]

4052/01/PRELIM/4AEXP5NA/2026



The fire outbreak is located 8 m above point F.
A firefighter of height 1.7 m walks along PQ and stops at a point that is nearest to point F.

(c) Find the angle of elevation of the fire from the top of the firefighter's head.

ANSWer ... [2]

4052/01/PRELIM/4AEXP5NA/2026 [Turn over



23 The diagram shows the speed-time graph for two cyclists, 4 and B, travelling along the same
road in the same direction.
A accelerates from rest for 10 seconds, accelerates further for the next 10 seconds, before
travelling at a constant speed of 15 m/s.
B travels at a constant speed of v m/s.

I5]---------mmme - ' A
| I
| |
| |
I |
| |
Speed ! !
(m/s) v : ' B
| |
P] P : :
o
| |
i : L,
0 10 20 30

Time (¢ seconds)

(a) Calculate the acceleration of 4 at t =12 .

Answer ..., m/s? [1]

(b) The area beneath each speed-time graph represents the distance travelled by each cyclist.
The two cyclists travelled the same distance after 30 seconds.

Find the value of v.

Answer V= ........iiiiiiiiiiiiinn.. [3]

4052/01/PRELIM/4AEXP5NA/2026



24

8.5 cm
7.5 cm

D
In the diagram, AE =8.5 cm, DE =7.5 cm and angle ABC =90°.

AEB and ADC are straight lines.
Triangle ABC is similar to triangle ADE.

(a) Show that AD =4 cm.

Answer

[2]

(b) Find the exact value of sin ZAED +cos Z/BED .

ANSWer ... [3]

END OF PAPER

4052/01/PRELIM/4EXP5NA/2026
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Mathematical Formulae

Compound interest

Total amount = P| 1+ I
100

Mensuration

Curved surface area of a cone = mr/

2
Surface area of a sphere = 4nr

1
Volume of a cone = gnrzh
4 s
Volume of a sphere = 3 r

1 :
Area of a triangle ABC = Eab sinC
Arc length = 7@ , where 6 is in radians
1 2 . . .
Sector area = 5 r°@ , where 0 is in radians

Trigonometry

a b c

sin 4 B sin B B sinC
a’* =b* +c* —2bccos A

Statistics

Mean = Z_ﬁc
)

Standard deviation =

50 (i)
X Y

4052/PRELIM/02/4EXP5NA/2026
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Answer all the questions.

(a) Find all the integers that satisfy the inequality 5<2x-7 <11 .

ANSWer ... [3]
(b) Factorise 80x”> —45)°.
ARSWer ..o [2]
(¢) Solve 18 =4,
—3x
ANSWer X = .....cciiiiiiiiiiiiiieaiin [2]

4052/PRELIM/02/4EXP5NA/2026



(d () Express (x—3)> -4 inthe form (x —a)(x-b).

ANSWET oot [2]

(ii) Sketch the graph of y=(x-3)> -4 on the axes below.
Indicate clearly the coordinates of the points where the graph crosses the axes

and the turning point.

Answer

»
»

[3]

4052/PRELIM/02/4EXP5NA/2026 [Turn Over



The diagram shows a circle ABCD, centre O.
BC=CD.
Angle AOB = 40° and angle ADC = 37°.

(a) Find angle BCD.
Give a reason for each step of your working.

Answer Angle BCD =

(b) Find angle BOD.
Give a reason for each step of your working.

Answer Angle BOD =

4052/PRELIM/02/4EXP5NA/2026



(c)

The radius of the circle is 7 cm.
Calculate the area of the minor segment ABCD.

Answer

4052/PRELIM/02/4EXP5NA/2026
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A tour agency sold tour packages to Japan and Korea during a weekend travel fair.
The usual cost of each Japan package is $3700.
The usual cost of each Korea package is $3000.

This information can be represented by the matrix C = (3700 3000) .

The tour agency gave a 5% discount to all the tour packages sold during the travel fair.
The discounted costs of the packages can be represented by the matrix D, where D = £C.

The number of tour packages sold to each of the destinations during the travel fair is shown in
the table below.

Destination Number of Packages sold
Fri Sat Sun
Japan 23 18 39
Korea 17 31 44

(a) Represent the number of tour packages sold in a 2x3 matrix N.

Answer N = [1]
(b) State the value of k.

Answer k= ......cccoiiiiiiiiiiiiiin, [1]
(¢) Evaluate the matrix R = DN.

Answer R = (2]
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(d) State what the elements of R represent.

(e)

In addition to the sales made at the travel fair, the agency sold 132 Japan tour packages
and 95 Korea tour packages that month without any discount given.

Calculate the percentage of the month's overall sales revenue that came from the travel
fair.

Answer ... . i % [4]
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OABC is a trapezium.

OC is parallel to AB and D is the midpoint of OC.
OA4 =4m and OD=3n.

34B =20D.

(a) Express OB, as simply as possible, in terms of m and n.

Answer OB = ...........ccccecuen. 2]
T is a point on AD such that AT : AD=2:5.

(b) Show that O, T and B are collinear.

Answer

[4]
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Tap A takes x hours to fill a swimming pool.
Tap B fills the same pool 2 hours faster than Tap A.
Tap A and Tap B can fill up the swimming pool in 4 hours if they are both turned on together.

(a) Write down an equation to represent this information and show that it reduces to
2
x"—10x+8=0

Answer

[3]

(b) Solve the equation x* —10x +8 = 0, giving your solutions correct to two decimal places.

Answer x=........... [0) SO [3]

(¢) Calculate how long it would take Tap B to fill the tank alone.
Give your answer in hours and minutes, correct to the nearest minute.

Answer ........ hours ........ minutes|1]

4052/PRELIM/02/4EXP5NA/2026 [Turn Over



6 (a) The table of values for y = 3 +2x—4 is given below.
X

Values are given to one decimal place where appropriate.

x | 05 1 15 ] 2 [ 25 ] 3 4 5 6
¥ 7 3 p | 25 | 3 37 | 53 | 7 | 88

Find the value of p.

ARSWer D= ..ot [1]

(b) On the grid below, draw the graph of y = > +2x—-4 for 0.5<x<6.
X

1 ] 1 |
114 -3 1 i X5 Il -+
| | | | 1 | i
| | 1 i | 4 |
BESIERESS BN b o o ian apaa
d | d
y ] l l
] 1 1 1 1
4 % T B
4 - 3 - 4 -4 -4
et bttt e : ettt e :
| i | {
1 i 1 1
. : 4 :
- gt - - PO -t - .‘Y,. - - '
1 | | | | i
1 | T1 T T
| i1 i 1
ot W Ll ! W 8 L 3
i i N 1 mu | . | I
| [ | |
| | 1) 1
1 ] | |
E ] i
i | { i
- - N e : : - - N .- - -
| | ] | 1
| 1
] H ! ]
1
I IS RN e a5
| ] |
LA L L L L - EE RN ] L - L
1 NN . | I Ll
| | Ll
] ] | |
i 1 1
| | ]
1 1 &
™ | | |
| i
| HH | } i
1 1
] | | | 1
1 M| l 1
11 4 ]
[
11 : 1 !
| | | | |
L B N NN O O O O O Y OO ! B N 0 O N N O
.r i ] —I T
11 1 1
! ! 1 :
| | | | )| 1
] 1 1 | | |
| | | | ]
| | 1 ) |
il SIS .- HENEE. IENEEEEE TEEw .- et INEE
] | i 1 |
! | ] M | | i1l 1. 1

[3]
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(¢) Theequation x* —9x+5=0 can be solved by finding the points of intersection of the

straight line y =ax + b and the curve y= 3 +2x—4.
X

(i) Find the values of @ and b.

Answer a= ........ccociiiiiiiiin.
b= [3]
(ii) On the same grid, draw the straight line y=ax + b. [2]

(iii) Hence, from the graph, state the solution of x> —9x+5=0 for 0.5<x<6.

ANSWer X = .. ...cccoiiiiiiiiiiiiinnn, [1]
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A bag contains 7 beads.

7 of the beads are red and the rest are white.

There are more white beads than red beads.

Two beads are taken from the bag, at random, without replacement.

(a) Complete the tree diagram.

Answer
First Bead Second Bead
6
Red
n—1
. Red
n
White
7 Red
ol
White
White

[3]
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o .11
(b) The probability that both beads taken are of the same colour is T

Show that n®> —-37n+252=0 .

Answer

[3]
(¢) By factorising n* —37n+252 =0, find the values of n.
Answer n=........... [0) S [2]
(d) Explain why one of the solutions in part (¢) must be rejected.
.................................................................................................... [1]
(e) Find, as a fraction in its simplest form, the probability that at least one of the two
beads chosen is white colour.
ARSWEr ..oooiiiiii i [1]

4052/PRELIM/02/4EXP5NA/2026 [Turn Over



A survey was carried out among the residents of HDB Block 301 Dunman Hill Road to find out about
the waiting times, in seconds, for the lift during peak hours.
The box-and-whisker plot below represents these waiting times.

|
|
|
|
|
|
|
|
!
|
|
i B
|
|
|
|
|
| | ||
|
|
|
|

0 10 20 30 40 50 60 70 80 90

Waiting Time (seconds)

(a) State

(i) the median waiting time,

Answer .........................seconds [1]

(ii) the interquartile range of the waiting times.

Answer ......................... seconds [1]

(b) 30 residents surveyed experienced a waiting time of more than 1 minute.

Calculate the total number of residents surveyed in Block 301.

Answer ..........ccciiieiinn. residents [1]
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(c) A similar survey was also carried out at the next block, Block 302.
The table shows the waiting times of the residents surveyed.
“zjustgzirﬁge 0<t<15 | 15<¢<30 | 30<t<45 | 45<t<60 | 60<t<75 | 75<t<90
Number of 8 27 10 13 5 2
residents
(>i) Find the interval that contains the median waiting time for the lift at Block 302
during peak hours.

Answer ............< t < ... [1]

(ii) Calculate an estimate of the mean waiting time.
Answer .......................... seconds [ 1]

(iii)  Calculate an estimate of the standard deviation of the waiting time.

(iv)

Answer ..........c.........

... seconds [1]

The lift is considered more efficient if the average waiting time is shorter.

Make a comment comparing the efficiency of the lifts at the two blocks during peak

hours.
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9

In the diagram below, ABCD is a trapezium such that AD is parallel to BC.
Lines AC and BD intersect at point X.

D

B

(a) Show that triangle CBX is similar to triangle ADX.
Answer

(2]
(b) TheratioAD :BC=2:5.

Find the ratio of
(i) area of triangle ADX : area of triangle CBX,

Answer ..ot viiiiieennn 1
(ii) area of triangle ABD : area of triangle ABC,

Answer .......cociii i viiiiieennn 1
(iii) area of triangle ABX : area of trapezium ABCD.

ANSWEr ...oiiiiiii D i [2]
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(c)

(d)

Given that the area of triangle ABX is 8 cm?, find the area of the shaded region.

State an additional condition for triangle BAX and triangle CD.X to be congruent.
Support your answer with reasons.

ARSWEE (oo e 2]
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10  Green Delights Cafe allows customers to create their own healthy salad bowl where they

choose :
e ] base,
e 2 toppings,
e 1 main and
e | dressing.

< GREEN DELIGHTS CAFE =

g — ~ = "
BASES Emergy Protein Sodium TOPPINGS Energ Protein  Sodium
o STEP 1: {CHODSE 1) Geoh (@) (ma) Y=" (cHoosE2) (keal) (g} (mg)
Choose Your | CiZiid somnrice 250 65 5 l g ®) Mudtoted | 70 | ‘6:0° | 6D
Foundation Bowl —— '
o | i 1.2 10 @,‘n Roasted Corn 65 2.0 5 |
== |
' o [ & LQ, Paméssa | 49 | ‘35 | 150 ‘
_'jn Avocada | 120 | 1.5 | 5 |
55 40 e
| S e 80 25 2 J
( 7 E Protei Sodium w
9 STEP 2: @ MAIN (CHOOSE 1) | wead | @ | e |
Add : Grilled Salmon Fillet 130 J 22.0 " 20
Your Main | k" ~.‘\'\\ ") Smoked Duck Slices 210 18.0 450
| 160 20.0 380
|
| 110 9.0 20
S — / )
3 = S Energy Protein Sodium
€) step3: = « =
@) Balsamic Vinai
o . \ > grette 45 0.2 120
Finish with N
Qa Dresging '(/;2 Creamy Caesar 160 1.0 310
: 7 Sesame Ginger 90 0.5 250
Honey Mustard 120 0.3 280 j
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(a) Karen selected romaine lettuce, parmesan cheese, sunflower seeds, smoked duck slices
with creamy caesar dressing for her own salad bowl combination.

(i) Calculate the total protein content in Karen’s choice of salad bowl.

(ii) Calculate the amount of energy (in kcal) Karen will gain from her choice of salad
bowl.

ANSWEr oo, kcal [1]

(b) Propose the ingredients to select for a healthy salad bowl that offers the lowest amount
of sodium content possible.
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The cafe also offers a few specialty bowl combinations.

< GREEN DELIGHTS CAFE =

2N\ FRESH, NOURISHING SPECIALTY BOWLS
2 SPECIALTY BOWLS

23\ 1. SALMON DELIGHT BOWL

= Brown Rice « Avocado Slices
« Grilled Salmon Fillet « Creamy Caesar —
* Parmesan Cheese ~

2. HIGH-PROTEIN QUINOA BOWL i’
+ Quinoa « Hard-boiled Egg el

= Teriyaki Chicken < Sunflower Seeds s N

= Hard-boiled Egg * Balsamic Vinalgrette\

3. TOFU SOBA BOWL

« Soba Noodles e Roasted Corn — |
- Tofu Medley  » Avocado Slices .. Q

» Roasted Corn = Sesame Ginger S .

4. THE SIGNATURE WELLNESS BOWL

{Chef's Recommendation!)
= Brown Rice _ = Roasted Corn
+ Smoked Duck Slices « Creamy Caesar
« Hard-boiled Egg

Curated for a balance of popular flavors and textures.

(¢) A dish that meets the following three key nutritional standards is awarded a "Healthy
Choice Label" by the Health Promotion Board.

Nutritional Category | Standard Requirement (per meal)
Energy Between 500 kcal and 700 kcal
Protein Atleast25 g
Sodium No more than 600 mg

The cafe would like to obtain the “Healthy Choice Label” for its chef’s recommendation
"Signature Wellness Bowl".
However, the chef commented that it did not meet the nutritional standards requirements.

Show that the chef’s comment is correct and state which requirement(s) are not met.

Suggest 1 replacement (either base, topping, main or dressing) to the combination so
that it will meet all the nutritional standards requirements.

Support your answers with appropriate calculations.
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Question | Answer Marker’s Comment/Reminders for students

1(a) 2-6x Student's Performance (P):
okay

Common Mistakes (CM):
- Factorise form instead of expanded form
- D1d not expand properly, take 5—3 as a bracket and expanded in using distributive law.

1) | (24%) + (@) Exam Paper

=8a" +d"
= 9a12
Dld not applydaw of indices properly and obtain 24" instead of 2°a".
R
Need to apply law of indices properly
1(0) 14x°y  21x)° P
900> dea’ Well done
4x5 1a4 2 CM
9y = Students(Who applied cancellation method did not cancel properly hence resulting in
4 o> mistake.
B O - Students whoapplied law of indices or cancellation properly, lost marks when
Y transferring the final answer as they transferred the powers wrongly.

R
=~ Be careful when transferring final answer or from line to line.
-~ Need to combine the coefficient of the terms together instead of leaving as 2

coefficient in product form.
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2(a) HCF(252, 280) P
=28 Okay
CM

2(b)

boys =9, girls = 10

1+ 6k*ab—2kb—3ka

= —2kb(=3ka +1)—3ka+1
= (1 3ka)(1- 2kb)

ExamPaper

Students fail to recognise the question as a HCF question.

questions

kay

CM

Fail to recognise this is a factorisation by grouping question

After factorising, the plus-or minus sign is missed out, change the whole expression to
example

be a product of 3 terms. 1+ 6k’ ab—2kb—3ka
= —2kb(-3ka+1)(-3ka +1)

R
To be careful in-doing factorisation of negative factors.
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5-(4.23)’ gv g
a=——"-
5(—204) = aone
=0.013 (2s.f) CM
- Fail to show the working of substituting the values into the expression
- Round off to 1 sf/2 dp thinking it is 2 sf.
Ll - if there is a need to show
- 140 ficony. b
Sca=5-b P
b* =5-5ca Okay
2 — s
b” =+x\5-5ca cM
- Miss out the plus/minus sign after square root both sides.
- Some students went to square root both side when one side is —b>
4(b)
R
NIL
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7Y (7Y P
(X—Ej —(Ej +4=0 Not too well
2 N4 - Went to solve using formula even though complete the square method was
x=6.37 or x=0.63 stated.
- Transit from expression to solving equation cost them to lose marks. Example
x2
K I k
N
X —— . E—
Exa per
- Left one anfwer in 3 sf/ 3 dp Ihstead Ot the required 2 dp.
R
Trynot to jump steps,and-present workings clearly.
22Y ¥
$6545.91 =P(l+ﬁ) Welldone
P =85500.00 CM
1 =%1045.91
R
Leave intermediate working to 5 sf. It is best to use the whole value.
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24—-16x+5x—24+12x
16x

Kl

Exa

P

Well done

CM

R
U

Forget to simplify =
16x

Did not choose the LCM for the common denominator. Many made the
na 128 xg@which causcswemleis
num ‘[(')En

den ss mistakes when
imp
I
em

Y=

0o t
Py iﬁfy engminator t
aper
CRII's t =
4x

numerator.
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122000+ 4000x 5680
20+ x B e Well done for (a) and (b).

8 | 122000+4000x = 5680(20+ x) o

I e students don’t understand that median and mean are both measurements for
8(b) |35 OQO : averages of a data.

Medlaﬂ $30 000 salary is an o Explanatlon is Vague and does not use the context of the question to justify why

outlier/extreme value that affgcts t ed.

mean but not the median.
8(c)

For e ngem pecijt context of the question.
: s to quote the outlier value.
S.A. of solid = 277(2r)? + (=4
+27r(4r)+ zr’ el Foor B
=207r" CM
2 2
1207; 7" =2x(ar" +zrl) e many students wrongly thinks that % x47r® is the surface area of the hemisphere
=9r
including the flat-cireular surface,
e many studentsforget to minus the circle of the cylinder in contact with the
9 hemisphere.

Note down or annetate the diagram first to keep in mind the surfaces exposed.
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10

e Poorly done. Many left blank or simply guessed the numbers.

CM
e Many students did not check that their final answer does not tally to 24 total
students.

e Students did not understand how to even start the question.

an i ortemm
The Mic & dents™ana . {t

the inator of the probablhty

chzivgls” gives important clue of

ﬁ word bg que Jwithout algebra, sometimes you
0 usd te lettin ethigg 0 be x. in this case we let x to be the
number of girls that did not win.
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11(a)

k=2700
S=21.6

e Well done for (a), poorly done for (b).

11(b)

m = 64

12

The increase in area is not (chiiectl
proportional to the height.

This may mislead the readers that the
total investment returns in 2025 is
more than 3 times that in 2023.

CM
e Students forget the formula of inversely proportional.
e Students did not understand “reduced to 25%”.

e Students did notanswer the question. There are two parts. 1) to state misleading
feature. 2)to explain how. it will mislead the reader.

e Students talk about the-inconsistent intervals of the $ sign on the x-axis. Just like
for bar graph, the bars heed not be spaced equally apart as they are categorical.

Take note of therbest way to explain using proportionality.
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The diagram shows a park in the shape of a quadrilateral ABCD.
@)

e Below average

2 CM
e V sactmonm | g Missing arcs for both (a) and (b)
13(a) | 31 e Arcs drawn too small.
13(b) \ ‘ _ e Arcs are not erased properly causing duplicate of arcs.
13(¢c) _ F % . ncilg® nk wliich affects a
A § - - ; -—
/ THR) i asuedin c hssiffen thatis easy (o sc relook on the necessary
/ ski draw bisectors.
/. ExamPaper
Construct the perpendicular bisector of AB.
radius =3.2+0.1
13(d) | Length of running track =
27((3.240.1)x20) =390 415 (35.£)
14(a) | Factors of 24 P
14(b) | ¢ e  Well done for (a)and (c). Average for (b)
8
CM
e Students drew 2?
14(c) R
e For (c)you maysshade the diagram with a pencil lightly to find the region of

interest.

4052/091/PRFI IM/AEENA/202AR/MARKING SCHEME




Disagree
There are elements in set B that are not

in 4. For example, % € Bbut % zA.

e Below average

CM

e Students did not understand the difference between rational numbers and
integers is.

e Many explain that they are different set and hence Alice is incorrect. This type

15
I
I
il roegiitlifel statChicnt, ¢ ftaYmteacx plain is to state a counter
16(a) | 7, =(10-1) +21=102
5 e  Generally well done for)(a) and (b)
T,=(2n-1) +(4n+1) e  Okay for (¢)
16(b) | =4n*+2
CM
B e Some students'don’t know what 7, , meant.
T, =4(k+1)" +2 . . . .
e For (c), there are many errors in presentation which led to careless mistakes.
16(c) T, —T, =8k %8k +6— (4k2 + 2) Many students missed out the brackets
=8k +4 Y;HI_]; =4k2+8k+6—(4k2+2)
When 8k +4 =10
k=0.75 R
16(d) Since'k is not a positive integer, two e _Rememberto use brackets when adding or subtracting expression with more
consecutive terms of the s€quence than I"terms

cannot have a difference.of 10.

4052/Q1/PRELIM/4ESNA/2026/MARKING SCHEME




17

Correct method to get rid of 1 variable

using either substitution or

elimination.

¥=2.5, y==1

18

Statement

True
or
False

2n+1is

always
odd.

True

The
product of
two
irrational
numbers is
always
irrational

False

2 x2\2 =4
2x\2 =2

1_ 1
—

2
n n

False

1
(b

P
Mostly well done

CM

Elimination method:
1. Students do not multiply the entirety of the equation.
2. When subtracting, forget to change signs.

N
most scoregfas

D1d not read instréictions properly, i.e. gave example when true or tried to use words

to justify.

For the middle statement, some used numbers that would appear to be irrational but
wrote in decimal, eg. 0.514594376. Others used J1 as an irrational number.

For the last statement, many students tried to claim it was false by substituting
positive integers and claiming they could not be equal, ignoring the possibility of n
= 1.

R
Test each statement with a few values, eg. Positive integers, negative integers, zero.
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Sub M(a, 3a)

19
@ 0(24.72) or m (23, 71j
5 5

K(-3,0)
J(7.2-0) +(2.4—(-3))
=9 units

19(b)
5x=180°
Exterior angle = 72°
no. of sides = @

72
=5
20

P
Poorly done for (a), slightly better for (b)

CM

(a) Students either
- Substituted incorrect values that fit the question, eg. (4,12)
- Mlsunderstood the questlon and put M(3a,a)

Above average.

CM

Not being able to equate-int+ext angles=180.
Getting confused with-the ratio;

i.e. 3 int. angle=2ext:angle.

Giving answers with decimals/fractions.

R
Using your-answers,-check whether the ratio remains true. Need to remember the
formulas associated with polygons(int and ext angles).
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21

ZEDC = ZDAB (corr Zs, AB//DC)
ZECD = ZCBA (corr Ls, AB//DC)

.. AEDC 1s an 1sos. A
hence,

EA=FEB ( AEAB is an is
EA—-ED=EB—-EC (
AD =BC

Cis M igs ) | o

Exam

Alternatively,

1 B
E F

/DAE = ZCBF (given)
ZAED = ZCFB #90°

DE =CF (height of trapezium)
.. AADE = ABCF (AAS)

" AD = B

Alternatively,

sinDAE = L

sin ZCBF = e
BC

Since ZDAE=ZCBF,
il
AD. BC

v B

P
Below average. Many do not get the full marks.

CM
Assuming that the following is sufficient proof: Since
ZCDA=180°—2ZDAB(int Ls,DC / /| AB)

ZDCB =180°—-ZACB(int Ls,DC /| AB)

DA 180° — /A @B
=
atively, using the fact that &% their working.

erallas ﬁ s[r.nngs wheTiting statements, eg. DE=CF(dist.

betweeni//liies) and wrong proof of similarity/congruence given.

R
Recall what is necessary to prove similarity/congruence.
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ZWFF, =70° (alt Zs, WW, //FF)) P

Or Slightly below average. Quite a few left part (c) blank.
950 ngSFP 84° (alt £, PN, //FN,) oM
Students were not able to mark out the bearings correctly, sometimes going
LWFF, =20° counter-clockwise. Some did not label their statements so it was difficult to
Bearing of W from F' =290° understand their working.
ZWPF =84°—-20°
ZWFP =180°-90°-64° ( . .
960 F P& ha oubl% ﬁ%ﬂﬁ 1\ Aslhortest distance as WF. Some
. o - o 1s erstoo at the anglegfot eliommeEriled and that they had to
sin 26 _sin 64 imint,
w o Exam a“%
WF =205m (3 s.f.)
Alternatively, Revise angle properties-and trigonometric ratios. Drawing additional lines of
tAn64° = rw | the diagram will help but-labelling the points is necessary to keep track of
200 calculations.
FW =205 m
8-1.7
20 | ™ 205.030
0=1.8°
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23(a) | a=1nys’ P
1 1 (a) Average
30v= 5 (10)(5)+ By (5+15)(10)+10(15) (b) Above average. Most can at least attain 2 marks.
CM
1
V= 98 m/s or 9.17 m/s (3 s.f.) (a) Did not know to find the gradient of the line.
(b) Could not calculate the area under the graph properly, either
23(b) missing out parts or using the wrong formula.
R I
Use dBoerTCUTOTHGE o) the frea under the graph and label the
iffggent scetieuis [jien w, culating, make sure each
— scetion is accou
Triangle ABC is similar to hﬁ% m pa %7
. LADE = ZABC =90° p @ 11 don correct.
(b) Below average.
24(a) By Pythagoras’ Theorem, CM
AD =35 _75° [AJ]sEeD of non-exact values. Students tried to find the value of angle
=4 cm '
i ZAED = i Mistaking cos BED for sin AED
8.5
8 R
= ﬁ Underline keywords in the question to focus on.
cos LBED ==c¢cos LAED
p_ 73
24(b) 8.5
o”-
17
; g lS
sin ZAED #¢08 £BED =———
175,17
_ &
17
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Qn Answer Markers’ Comments
1a 5<2x-T7and 2x-7<11 Common Mistake
2% >12 2% <18 Left answer as inequalities instead of the digits.
x=>6 £<9
6<x<9
The integers are 6, 7 and 8
1b 80x” —45y°
=5(16x> —9y7%)
= 5(4x —3y)(4x +3y) A N
Ic 18 _, - i well
o ExamPaner
18=20-12x : oY | takg |
18 Final answer left.in 3 sf instead of exact value form.
5-3x B
18 =20-12x
125 =2
1
X=—
6
1d@ | (x-3)°-4 Common Mistake
= —6x+ Turn expression into equation suddenly and start solving.
=x" —6x+5
=(x=D(x-95)




Qn

Answer

Markers’ Comments

Did not label the coordinates of the points.

W average achleved full marks, most attained at least 1.
Could not correctly identify cyclic quad.

Assumed that since OA=0B=0C=0D, angle AOD=DOC=COB.

1c(ii) i Common Mistake
(0, 5)\
| | I ‘ \ U
2a
ZABD =20 (angle at circum = §-x a )
ZCBD =37 -20
_17 CM
ZBCD =180" —2(17" )(angle sum of isos triangle 5CD) Gave incorrect reasons.
=146
2b

Let P be apoint on the citcle.
ZBPD =180" —146(angles in opposite:segments)

=34°

«/BOD = 34" x2(angleat.centre =2 x angle at circum)
=68°

Assuméd BD cut angle ABC in half.

R

Revise the correct statements to write for reasoning. Draw lines to help
solve the question.




Qn Answer Markers’ Comments
2¢ ZAOB = 68" +40° P
—108 Slightly below average.
Area of sector OADCB CM
108 . Students could not identify the area the question required them to find, eg,
=—xn(7) . . . . .
360 finding area of sector OAD and subtracting triangle OAD and repeating
=46.1814 cm’ is for ODC.and OCB.
Area of triangle AOB q R
:1(72)5111108 i STECkemr e iien nd.
2 I
N
=23.300 cm’
Area of segment
=46.1819 — 23.300 r
=22.9 cm?® (3 sig fig)
3a [23 18 39] P ~
8l @ Fairly well done.
3b k=0.95 CM
I D =0.95(3700 3000) Drew a 3x2'matrix instead of 2x3.
=(3515 2850) When multiplying matrices, did not end up with a 1x3 matrix.
R =(3515 2850 g3 18 4PQ R
= ) 17031 44 Write out the order of the matrices, so you can check what the end result
=(129295 151620 262485) should look like.
3d The elements of R represents the total cost of the discounted packages sold at the P
travel fair on Friday, Saturday and Sunday respectively.
Below average.
CM
Respectively(o.e.) not used or used in the wrong place, eg. Fri, sat, sun for
Japan and Korea respectively.
R
Specifying what each element represents, using the numerical values, can
be clearer.
3e Total.cost of packages sold outside of travel fair P
= 132($3700)95 ($3000)
= $773400 Well done
Total cost of packages sold during travel fair CM

=$129295 + $151620 +8$262485
=§ 543400

Month’s total sales




Qn Answer Markers’ Comments
T 9343400 Used the wrong values when calculating %, despite already finding the
Percentage of month’s overall sales correct values beforehand.
_ 543400 «100% R
1316800

=41.3% (3 sig, fig.)

4a

AB -Zo0D
3
=2n
OB =0A+AB
=4m+2n

Read the question carefully and write out what needs to be found in
words.

A R ——

age- E—

e avs
OW aVs

4b AD =3n-4m
AT = %(311 ~4m) D1d not reference a common point when trying to prove (b). Mistook the
OF —OATAT i:tlo of AT:AD"as AT:TD.
2 s ;
=4m + §(3n —4m) When finding a vector using 2 or more other vectors, make sure they add
3 up to each other, eg. AT=AO+OT.
==(4m+2n)
5
=20B
5
Since QT = Eﬁ and O is the commeon point, therefore O , T and
5
B are collinear.
5a 1 N [ P
x x=2 4 (@) Poor
2x g 1 (b) and (c) well done.
x(x-2) 4 CM

4(2x -2) = x(x =+2)
8x “8=ux" —2x

x” —10x+8 =0 (shown)

(a) Did not find the inverse of x and (x-2) to form the equation.

(b) did not write out the general formula with substituted values, left
answers in 3 s.f. instead of 2 d.p.

(c) did not round to the nearest minute.




Qn Answer Markers’ Comments
5h ~(—10) £ /(~10)* — 4(1)(8) R o .

&= 20) For (a), try to think in terms of rate, i.e. how much of the pool per hour.

¥ =9.12 or 0.88 (2 dec. places) Fiori l(lb)‘,dioc;lfl at t};e mieglks %1\lflen. i1;0r Sdmar{a(ts, }’OI;: ksilzlould not just be
. —— giving the answers without showing adequate working.

=9.123-2

=7.123 hours

=7 hours 7 minutes
6a p=23
6b

and@n segnalgr:s.
Few students did not'plot all the points or plot with dots (some points cannot be seen)
6eLy b =Dy ]
X

ax® +bx =5+2x> —4x

Q2-a)x* —(4+b)x+5=0

2—a=1 and 4+bH=9

el =i Alternative Method . i i i — i
6¢(ii) r 7 —0x+5=0 Some line (ecf) drawn is not according to the equation obtained in 6¢(i)

x 49+ é =0
X

é-t—2)c—4=x+5
i

&—&nd H=5

6c(iii)

From the graph, x = 0.6




Qn Answer Markers’ Comments
7a First Bead Second Bead Quite Well Done.
% Red Common mistakes
Students did not consider the reduction of total number of bead for the probability of the
, Red 27 bead.
n—7 White
n-1 m
I
7 Re I
n-1 I
White N
n-8 Wi
-1
7b (6 e 7(n-8)_11 1Mo students are able to Tormulatc e equation but unable to simplify the equation.
n\n-1 n \n-1) 18
D2+ (n-Tn-8) _11 fpguon mistakes) o N
B 13 Students confuse simplifying of multiplication of algebraic fraction with addition of
fractions
A numberof students made the following mistake
T( 6 L @n)6(n-1)
n\n=1 n(n-1)
18(42 + n* —15n +56) = 1 ln(n—1)
18(42 +1n* —15n+56) = L1n(n — 1
n* —259n +1764=0
n* —37n+252 = 0'(shown)
Te (n-9)(n-28)=0
n=9 or 28
7d Since there are more white beads than red'beads, if n =9/ then Some students state there is only 2 white beads so n#9 but did not state the condition.
there is only 2.white beads which is less thanithe red beads:
Therefore, n # 9
Te P(at least 1 of the 2 beads is white‘colour) Generally ok
7(6
1.
=2)
L
18
8a(i) 34 seconds Generally ok

few students misread as 32




Qn Answer Markers’ Comments
8a(ii) ITQ =60-22 Generally ok
=38
8b Total number of residents Generally ok
= ?%(4 Some students unable to relate the 30 residents to the upper quartile of 25%
8c(i) 15<t<30 Generally ok
8c(ii) Estimated mean waiting time
_ 7.5(8)+22.5(27) +37.5(10) + 52.5( ’5(5) +HEP.5(2) R
8+27+10+13+ cd BheSTTONEETI] ficach interval and therefore did not get the
=34.269 \ an agiSD. " s—
=34.3 (3 sig. fig)
8c(iii) Standard Deviation
e Ex@amPaper
65
=19.2 (3 sig. fig.)
8c(iv) The lift at Blk 302 is more efficient because the median waiting time is Common mistake
in the interval of 15 < t <30 is shorter than the median waiting time of 1. Students compare the mean of 1 block with the median of another block
Blk 301 which is 34s. 2. Students did/not state the median waiting times of both blocks.
3. Students did not make comparison of the waiting times stated.
4. Students make wrong conclusion by stating that the block with longer waiting time
is more efficient.
9a ZADX = ZCBX (altZ, AD//BC) Studénts-should state the angles according to the 2 triangles ACBX and AADX
LAXD = ZCXB (vert. opp £8)
ACBX is similar to AADX (AA Similarity test)
9b(i) Area of ADAX "Areaof ABCX Students‘are unable to differentiate similar triangles from triangles with same height.
=4:25
9b(ii) Note that AX4BD. and AABC are triangles of the same height.

Area of AABD : Area of AABC
=AD/: BC
=2:5




Qn Answer Markers’ Comments

9b(iii) Let p be the number of units representing area of AA4ABX in Very poor presentation of working.
comparison with ADAX and ABCX
Students calculate the area of triangles based on the units in the ratio. The actual areas of

Area of AABD : Area of AABC the triangles cannot be calculated.
= Area of (AABX + ADAX) : Area of (AABX + ABCX)
=4+p:25+p
4+p 2
2B5+p 5
20+5p=50+2p
3p=30
p=10

Calculations are very messy with no order how the ratio is obtained.

area of triangle ABX : area ofguawezium ABCD P

= 10: (10+10+4+25) Xa m
=10: 49

9¢ 10 units rep 8 cm? Ver;/ poor presentation of working.
Area of shaded region Students unable to,relate the ratio to the given area.
8
=5x(4+25)
=23.2 cm?
9d AB = DC is the additional condition Very poor presentation of working.
Condition must be stated first before proving that the 2 triangles are congruent.
Then AX= DX and BX =CX Many-students prove the congruency of the triangles without clearly indicating the

Therefore triangle BAX and triangle CDX will be congruent. (SSS) cofdithon

A.number of students stated more than 1 condition.
Students unable to present the subsequent results based on the condition set.

10a(i) Total protein content Well Done
=1.243.5+18+2.5+1.0
=26.2g

10a(ii) | Amountofenergy Well Done
=20 +40+ 80 +210_+160
=510kCal

10b Base ! BrownRice or Quinoa Well Done
Toppings : Sunflower seeds/and (Roasted Corn or Avocado Slices)
Main : Tofu Medley

Dressing : Balsamic Vinagrette




Qn Answer Markers’ Comments
10c Ingredients of Energy Protein Sodium Generally well done
Signature Wellness Bowl Most students are able to present the calculation of the energy, protein and sodium
Brown Rice 250 6.5 B) content in a tabulated manner.
Smoked Duck 210 18 450
Hard-Boiled Egg 70

Roasted Corn

65

Creamy Caesar

160

Total

A number of student failed to indicate the requirements not met. Some just indicate with
a Xor v beside their calculation. Do note this is not a proper conclusion.

as the replacement as they did not calculate
ailed the standard.

A number of students did not calculate the new energy, protein and sodium content to

. N
of sodium |

Ingredients al @lfents sel
Brown Rice © gCT the protein
Grilled Salmon Fillet
Hard-Boiled Egg 70
Roasted Corn 65 ; support their cheice’of replacement.
Creamy Caesar 160 1.0 310
Total 675kCal 37.5 470mg

Replace the main smoked duck slicesswith grilled salmon fillet.
The amount of energy.gained is reduced to 675kCal and the

amount of sodium contentis also reduced to 470mg and keeping
the amount of protein above 25g.
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Mathematical Formula

Compound Interest
r n
Total t=P (1 =)
otal amoun + 100
Mensuration
Curved surface area of a cone = 7rl
Surface area of a sphere = 477°
1,
Volume of a cone = gnr h
4 3
Volume of a sphere = gnr
. | R
Area of triangle ABC = Eab sinC
Arc length = r0, where 0 is in radians
1, . .
Sector area = Er 6, where 0 is in radians
Trigonometry
a b
sinA  sinB  sinC
a® = b* +¢* —2bccosA
Statistics
Mean = M
rf

2
Standard Deviation = \/ ZZJ’C ;2 _ ():ZJ;C>
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Answer all questions.

1 In Portugal, Miguel buys a book about planets. The book costs €34.95.
In England the same book costs £27.50. The exchange rate is £1 = €1.17.
Calculate the difference in pounds (£) between the cost of the book in Portugal and England.

Answer: £ [2]

2 Explain why (x — 2)*(x*> — 4x 4 4) is both a perfect square and a perfect cube when x is an integer.

Answer:

(2]

3 Find the area of the smallest circle passing through the points (2,4) and (5,1).

Express your answer in terms of 7.

Answer: [2]
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y y y
\\\\\\\ﬁ_ \\\@
0 \x 0 x N
Graph A Graph B Gra h
y / y y
/ 0 x —) X 0
Graph D Graph E Graph F
Select the graph that best shows that
(a) yis inversely proportional to x
Answer: Graph

(b) y=x"+c, where n is an odd integer greater than 1 and c is a constant.

Answer: Graph
6 Rearrange the formula
- 1 q—4
P=o\ 1524

to make g the subject.

Answer: ¢ =

(1]

(1]

(3]
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7 The graph below shows the number of secondary school students studying in the library between 2016 and 2018.

Huge Increase in students studying in library

T

800

Number of
secondary
students 600 -

T

400
2016 2017 2018

Year

(a) State one way in which the graph is misleading and explain why it is misleading.

Answer:

[2]

(b) Do you agree that the percentage of secondary school students studying in the library has been increasing between
years 2016 to 2018?

Explain your answer.

Answer:

(1]
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8 A train 220m long passes through a tunnel 4.8km long.
The average speed of the train is 31 km/h.

(a) Change 31 km/h into m/s

Answer: m/s

(b) Calculate the time taken from the train to pass completely through the tunnel.

Give your answer in minutes and seconds, to the nearest second.

Answer: minutes seconds
9 Solve the equation
9x 3
2-9 x+3

Show all your working. Give your solutions to 2 decimal places.

Answer: x= or

(1]

[2]

(4]
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10 Complete the following statement. You are to show your working clearly.

The combined volumes of a cone of height 3r and radius 3r and a hemisphere of radius 3r is

equal to the volume of acylinderofradius _ andheight | [31

11 Mrs Teo wishes to open an account with a bank by investing $5000 for 5 years.
Bank A offers 3% per annum, compounded half-yearly.
Bank B offers r% per annum simple interest.

Given that both banks offer the same amount of interest at the end of 5 years, find the value of r.

Answer: r= [3]
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12
(a) Expand and simplify (2x —1)(2 —3x) — 3x(2x —5)

Answer: [2]

(b) Factorise completely 24ab — 4ac + pc — 6pb

Answer: [2]

13

(a) Given that a = 3%, express 9! in terms of a.

Answer: [2]

3
(b) Simplity (16p4q’2) 2+ (p’6q9) express your answers in positive indices.

Answer: [2]
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14 The table below shows the mass of 500 packets of 1 kg chocolate packed by machine A.

Mass (x grams) | 980 <x <990 | 990 < x <1000 | 1000 < x <1010 | 1010 <x <1020
Frequency 74 178 182 66

(a) Calculate an estimate of the mean mass. Leave your answer to 1 decimal place.

Answer: 1]

(b) Calculate an estimate of the standard deviation

Answer: [1]

(c) The mean and standard deviation of mass of chocolate packed by machine B is given below.

Mean (grams) 1000.2
Standard Deviation (grams) 12.5

If you are the owner of the chocolate distribution business, which machine will you buy? Explain your reason.

Answer:

[2]
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15 The marked price of a graphical calculator is 40% more than its cost price. The calculator is sold at a discount of 20%
on the marked price, and the profit made is $18.

Find the marked price of the graphical calculator.

Answer: $ [2]

16

3
(a) Solve the inequalities 8 +x < 10+ Ex <155—-2x

Answer: [3]

3
(b) Write down the largest rational number that satisfies 8 +x < 10+ Ex <155-—-2x

Answer: x= (1]
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17 The lowest common multiples of two integers, 440 and B is 1320.

(a)  Express 440 as the product of its prime factors, giving your answer in index form.

ANSWEr: ... . [1]

(b)  If Bis 6, find the highest common factor of 440 and B.

ANSWEL: ... [1]

(c)  If the highest common factor 440 and B is 55, find the smallest possible B.

ADSWEL: ... [1]

42
(d)  Find the smallest positive integer & for which m is a factor of 440.

Answer: h= ........ ... . ... [1]

(e)  Jane has 440 five-centimetre cubes. She makes them into a cuboid. All the sides of the cuboid are greater than
20 cm. determine the dimensions of the cuboid.

Answer: ....... cmby ....... cmby ....... cm [1]
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18 Two similar prisms, made of the same material, have masses 135 g and 320 g, the surface area of the smaller prism is
40.5 cm? and volume of the larger prism is 576 cm?. Determine

(a)  the surface area of the larger prism,

ADSWEL: oot cm? [2]

(b)  the cost of painting the larger prism if it costs $48.60 to paint the smaller prism.

Answer: $...... ... [1]

(c)  The cross-sectional area of the smaller prism if it has a height of 12 cm.

ADSWEL: oot cm? [2]

19 The diagram shows part of the curve y = ax? + bx + 10. The coordinates of the maximum point is (1.5, 12.25). Find the
value of @ and of b.

y
A

(1.5,12.25)

Answer: a= ............... b= ............... [3]
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20 The diagram shows the speed-time graph of a lorry. The lorry starts from rest and accelerates uniformly to a speed of
15m/s in 10 seconds. The lorry then travels at a constant speed for some time before it decelerates uniformly at 0.75 m/s?
until it comes to rest.

The whole journey takes one minute.

v (m/s)
A
15
v
J1(s)
o X 10 60
(a)  Given that the speed after x seconds is v m/s, express v in terms of x.
ANSwer: v= ....... ... [1]
(b)  For how long does the lorry travel at the maximum speed?
ANSWEr: ... .. S [2]

(c)  Calculate the total distance travelled by the lorry during this 1 minute journey.

ANSWEL: .. ... m [2]
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21 Inthe diagram, BA = BC, angle ABE = angle CBD and angle BEC = angle BDA. Explain why triangles ABD and CBE
are congruent.

Answer:

[2]

(b)  Given further that angle ABE = angle BEC, what type of quadrilateral is ABCE?
Justify your answer.

Answer: Quadrilateral ABCE iSa ...t

[2]
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22 In the diagram PQRS represents a plot of land. A multi-storey carpark is to be built within PQRS with the following
conditions:

M nearer to PS than PQ,
M nearer to P than S and
M nearer to Q than P.

Shade the region where the carpark is to be built. [4]
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23 In the figure below, ABC and ADE are tangents to the circle with centre O.
Given that DF is parallel to ABC and angle DAB = 84°, stating your reasons clearly, find

E

84°

(a) angle ADB

Answer: angleADB= ...................... [1]

(b) angle BOF

Answer: angle BOF = ...................... [2]
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(c) angle FBC,

Answer: angle FBC= ....................c.... [2]

(d) angle DFO.

Answer: angle DFO= ......................... [2]
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24
A
8a
L
M
(0]
8b
B

1 —

OA = 8a and OF = 8b. Given BM = MA and OL = - OA

(a)  Write each of the following in terms of a and b.

Give your answers in their simplest form.

Qi BM

Answer: W P [1]
i) oM

Answer: 0—11)/1 e [1]
Gi) LM

Answer: LM = .......... ... .. ... ... ....... [1]
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(b)  Find OP such that LP — 3LM

Answer: (A)? e [2]
—
(c)  Explain why ﬁ is not parallel to OM
Answer:
[l
) Find Area of tri.angle ALM
Area of triangle AOB

ANSWEr: . ... ... [1]
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25 A box of chocolate contains 7 dark chocolates and 5 milk chocolates. Lee takes a chocolate, selected at random, from
the box and eats it.

Wong then takes a chocolate, selected at random, from the box.

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2]

(i)  Find, as a fraction in its simplest form, the probability that

(a) Lee and Wong both picked dark chocolates

ADNSWEL: ... [1]

(b)  Lee and Wong picked at most one milk chocolate in total.

ANSWEL: ... . [2]

~ The End ~
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Mathematical Formula

Compound Interest
r n
Total t=P (1 =)
otal amoun + 100
Mensuration
Curved surface area of a cone = 7rl
Surface area of a sphere = 477°
1,
Volume of a cone = gnr h
4 3
Volume of a sphere = gnr
. | R
Area of triangle ABC = Eab sinC
Arc length = r0, where 0 is in radians
1, . .
Sector area = Er 6, where 0 is in radians
Trigonometry
a b
sinA  sinB  sinC
a® = b* +¢* —2bccosA
Statistics
Mean = M
rf

2
Standard Deviation = \/ ZZJ’C ;2 _ ():ZJ;C>
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1
(a) Write
3 n 1 1
x2—6x+8 4—x
as a single fraction in its simplest form.
Answer [3]

(b) Find all the integers that satisfy the inequality

Answer x—= [3]
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(c) Express 11 —5x+x? in the form p + (x+¢)?.

Answer [2]

(d) Ttis given that A = 5S0p°q — 2pq.

(i) Factorise A completely.

Answer [2]

(i) Express g in terms of A and p.

Answer ¢ = [1]
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-7
AB = ( 3 ) and the point A is (—3,5).

(a) Find an equation for the line passes through A and is parallel to AB.

Give your answer in the form ax + by = ¢, where a, b and c are integers.

Answer [2]

(b) The equation of the line g is 3y —4x+26 = 0. O is the origin.
The product (gradient of g) x (gradient of OP) = —1.
Write down the equation of line OP

Answer [2]

k
(c) The position vector of T is (7) and length of the line segment AT is equal to length of AB.

Find the possible value(s) of k.

Answer k= [3]
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3
(a) A fruit stall sells three types of fruit packs.
Each fruit pack contains apples and oranges.

Pack 1 contains 12 apples and 8 oranges.
Pack 2 contains 9 apples and 6 oranges.
Pack 3 contains 5 apples and 4 oranges.

This information can be represented by the matrix

12 8
N=|[9 6
5 4

The price of an apple is $ x. The price of an orange is $ y.

(i) Represent the fruit prices in a 2 x 1 column matrix P in terms of x and of y.

Answer P = 1]

(i) Find the matrix M = NP, leaving your answers in terms of x and of y.
State what the elements of M represent.

Answer M = (1]

(1]

(b) Pack 1 is $6.37 more than Pack 2.
Pack 3 is sold at $11.50.
Using the answer in a(ii), form two equations in x and y to represent this information.

Find the value of x and of y.

Answer x= y= [4]
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(c) In the second week of the month, 6705 packs of fruits were sold.

The sales was decreased by 36% compared with the first week of the month.

Calculate the number of packs of fruits sold in the first week of the month.

Answer packs [2]

(d) On a particular day, fruits were sold in the following ratios:

1
morning sales : afternoon sales = 25 15

1
morning sales : night sales = 61 113

Find the ratio night sales : afternoon sales : morning sales that day.

Give your answer in its simplest form.

Answer : : [2]
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4
(a) A dome contains 2.5 x 10'% identical regular triangular glass panels.

(i) If the area of a single panel is 285 cm?, find the length of the triangular glass panel.

Answer cm [2]

(i) Calculate the total surface area of the dome in standard form.

Answer cm? [2]

(b) A contractor is designing a glass panel using a regular triangle, a regular octagon and a regular n-sided polygon.

The diagram shows an incomplete figure made up of a 3-sided regular polygon, a regular octagon and a n-sided regular
polygon.
The three polygons fit together without any gaps or overlaps.

Find the value of n.

regular octagon

n-sided regular polygon

Answer n= [2]
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(a)

& = {integers x: 2 < x < 16}
A = {multiples of 4}
B = {factors of 60}

(i) Using set notation write down a statement to describe the set of AN B.

Answer:

(1]
(i1) In the space below,
* Complete the Venn diagram to represent set A and set B.
* Shade the region on your diagram which represents A’ N B.
Answer
3
[2]
(iii) A number, g, is chosen at random from the set A’ N B.
Find the probability that g ¢ A’ N B.
Answer 1]

(b) A class has 40 students.

(i) There are y number of students who study both Biology and Physics.
Two of the students are selected at random.

63

The probability that they study both Biology and Physics is 30"

Write down an equation to represent this information and show that it simplifies to
2 _
y —y—756=0.

Answer

[2]
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(ii) Solve the equation y*> —y — 756 = 0 using factorization method.

Answer y= [2]

(>iii) One of the students from the class is selected at random.

1
The probability that it is a student who does not study Physics is 3

Complete the table of information about the class of 40 students.

Physics Not Physics

Biology

Not Biology 3

(2]
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6 The diagram shows a building in the form of trapezoidal prism.

The base ABCD is on flat ground.

ABGH, BCFG,ADEH and DCFE are vertical rectangular planes.
AB=42m, BC=25m,CD =20 m, AH = 10 m and angle DCB = 130°,
AB is parallel to DC.

10

A

(a) Calculate the length AC.

(b) Given that C is due north of A.
Find the bearing of B from A.

Answer

Not to Scale

[2]

Answer

(3]
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(¢) Calculate the volume of the prism.

(d) An object moves along AB.
Calculate the angle of depression of the object from E.

[3]

Answer m’

[3]

Answer
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2
7 (a) Complete the table of values for y = 3x — — +2, x # 0. Give your answer correct to 1 decimal place.
X

x| 35| -3|-25]-2|—-1]|-05

(1]

2
(b) On the grid, draw the graph of y = 3x — -+ 2 for —3.5 <x < -0.5. [2]
x
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2
(¢) The equation k = 3x — -+ 2 has only 1 solution for —3.5 < x < 0. [1]
x
Use your graph to find the value of .

Answer k=
(d) By drawing a suitable tangent, estimate the gradient of the curve where x = —2. [2]
Answer
(e) (i) On the same grid, draw the graph of 2y —x = —8 for —4 <x < 0. [1]

(i) Show that the points of intersection of the line and the curve gives the solutions of the equation
523 +12x2 —4=0

Answer: [1]

(iii) Use your graph to solve 5x> 4+ 12x*> —4 = 0. [2]
Answer x =

(f) By drawing a suitable straight line on the grid, solve the inequality 3x* +6x? > 2. [2]

Answer
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8 Six hundred candidates took an examination which consisted of two papers.
Each paper was marked out of 100.
The diagram shows, on the same grid, the cumulative frequency for Paper 1 and Paper 2.

600 —
500 _-°~ Paper2
Paper 1 J
'I
K4
400 /!
Cumulative ,"
frequency 1
4
300 -
,
’
,
,
,
,
200 .
rd
S ’
100 e
0 10 20 30 40 50 60 70 80 90 100
Marks

(a) Use the cumulative frequency curve for Paper 1 to find an estimate of

(i) the median, Answer marks [1]
(ii) the interquartile range. Answer marks [2]
(b) Two of the candidates are chosen at random. [2]

Use the diagram to estimate the probability that one candidate scored more than 40 marks in Paper 1 and
another candidate scored 30 marks or less in Paper 2.

Answer
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(¢) (i) Use the information from the cumulative frequency diagram to complete the grouped frequency table [1]
of the marks scored in Paper 2,

Marks (x) 0<x<30|30<x<60 | 60<x<90 | 90 <x<100
No. of candidates 90 280 30
(ii) Find the interval that contains the median mark. [1]
Answer <x<
(d) A candidate scored 60 on Paper 1. [1]

Using both graphs, estimate this candidate’s mark on Paper 2.

Answer marks

(e) Below are three statements. [31]
For each statement, write whether you agree or disagree and give a mathematical reason for each answer.

Statement Agree/Disagree Mathematical Reason

Paper 1 is easier than Paper 2.

The marks for Paper 1 shows less
variation than Paper 2.

The range of marks for Paper 2 is
100.
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9 Ahmad is a first-time homebuyer who decides to purchase a condominium priced at $2.5 million.
To finalize the purchase, he must adhere to the following financial terms:

* Downpayment: 25% of the property’s total purchase price must be paid upfront in cash.
* Bank Loan: The remaining outstanding amount will be financed using a fixed-rate bank mortgage.

* Loan Terms: The bank offers a flat annual interest rate of 1.45% with a repayment period spanning over

10 years.
(a) Calculate the monthly installment payment. [2]
Answer $
(b) To purchase the condominium, Ahmad has to pay $4 500 lawyer’s fee and Buyer’s Stamp Duty (BSD).
The partially completed table shows the amount of BSD on Ahmad’s property.
Purchase/Market Value ($) BSD Rate (%) Amount Payable on Ahmad’s property purchase ($)
First 180 000 1 1 800
Next 180 000 2 3600
Next 640 000 3 19 200
Next 500 000 4 20 000
Next 1 500 000 5
Remaining Amount 6
(i) Calculate the total BSD on Ahmad’s condominium purchase. [2]
Answer $
(c) Calculate the total amount of money Ahmad has to pay to purchase this condominium. [1]

Answer $
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(d) Ahmad rents out the whole condominium at an estimated market rental of $4 500 a month with the help of a

property agent.

For every two-year contract, Ahmad needs to pay the property agent a fee equivalent to 1 month rental.
In addition, he needs to pay annual property tax based on the formula shown in the table below.

Non-owner-occupied resident;

ial tax rates

Annual Value ($) | Property Tax Rates (%) | Property Tax Payable ($)
First 30 000 12 3600

Next 15 000 20 3 000

First 45 000 - 6 600

Next 15 000 28 4200

First 60 000 10 800

Above 60 000 36

Extracted from https://www.iras.gov.sg/taxes/property-tax/property-owners/property-tax-rates

Annual Value (AV) refers to the estimated gross annual rent of the property if it were to be rented out.
Annual property tax payable is calculated by multiplying the AV of the property with the Property Tax rates.

On top of paying the annual property tax, he has to pay monthly maintenance fee of $700.

Based on the current trend, the value of this property will appreciate at 0.9% compounded quarterly.

Ahmad plans to rent out this property for 10 years before selling it. When selling the property, he must pay 1% of the selling
price as commission to his agent. He also must pay legal fees of $2 500 (Transfer of ownership and other legal documents)

when selling his condominium.

Ahmad says:

My monthly rent remains constant for 10 years for every two-year contract.
I will make a profit of at least $1 200 000 in 10 years.

Using Ahmad’s assumption, justify with calculations whether he is correct.
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Answer
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Answer

[6]

End of Paper 2
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Essential working is shown throughout. Handwritten responses in the source were checked and corrected where necessary. Unless
stated otherwise, non-exact answers are given to 3 significant figures and angles to 0.1°.

Paper 1 solutions Question-paper page 3

1 Since £1 =€1.17,
34.95

1.17
Difference = 29.871... -27.50 =2.371..

2 KIA@U -

ExamPap é}‘

(x— 2) (x —4x+4) )

cost in Portugal = £( ) =£29.871...

SO

Also,

(x— g (6= 2)%)* = (x—2)%)".
When x is an integer, both (x —2)3 and (x — 2)? are integers. Hence the expression is both a perfect square and a perfect
cube.

3 For the smallest circle, the two given points are therendpoints of a diameter.

d=/(552% (1 TPV iR =3/, r:¥.

3\62
2

%4 .
Area - 7'Cr2 =7 < = 7 square units |.

Paper 1 solutions Question-paper page 4
5

. . k . 3 .
(a) For inverse proportion, y = —. The/matching reciprocal-curve is
%

Graph F |.

(b) Since n is an odd integer greater than*l, y=x" + ¢ is an increasing S-shaped curve, translated vertically by c¢. Hence

Q
s
=)
=
o

6
1 /g4
P=o\V 1529
Ap? = q—4
142¢g

4p*(142q) =q—4
4p*+8p’g=q—4
q(8p° —1) = —4—4p

—4—4p* | 4(1+p?)
8pr—1 | 1-8p?

Solution page 1
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7

(a) The vertical axis starts at 400 instead of 0. This truncation makes the differences in the bar heights look much larger
than they really are, so the increase in the number of students is exaggerated.

(b) No. The graph gives only the number of students studying in the library. To calculate the percentage for each year,
the total number of secondary school students in that year is also needed. Since these totals are not given, it cannot
be concluded that the percentages increased from 2016 to 2018.

Paper 1 solutions Question-paper page 6

KIASU=

ExamPaper

(b) For the train to pass completely through the tunnel, its front travels

4800 4220 = 5020 m.

Hence
5020

= 155/18

Therefore, to the nearest second,

= 582.967... s=9min42.967... s.

| 9 minutes 43 seconds |.

9 The denominators require x # 3 and'x # =3.

9x B 3 <
(x—3)(x+3) x+3
X-B(x—3)_
(x=3)(x+3)
6x+9~(x—3)(x+3)
X%~ 6x— 184 0.

Using the quadratic formula,

_ 6 \/(—6)P—4(1)(—18) 6+V108
. =— =3433.

¥ 2
Thus, to 2 decimal placess
Ix=820 or x=-220]
Paper 1 solutions Question-paper page 7
10
1
Veone = 5717(3r)2(3r) =973,
2
Vhemjsphere = 5717(3r)3 = 187’5"3.
Therefore,

Veombined = 97'”'3 + 187177'3 = 277'5}’3.

For a cylinder of radius r and height 4,
xrth=27ar = h=27r

Hence the cylinder has

radius » and height 277 |.

Solution page 2
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Question note: the volume fixes only the product of the cylinder’s base area and height, so the dimensions are not unique.
The pair above is the intended source answer; for example, radius (3r) and height (3r) gives the same volume.

11 Bank A compounds half-yearly, so there are 2 x 5 = 10 compounding periods.

10
Amount at Bank A = 5000 (1 + %)
= $5802.703...,
Interest at Bank A = 5802.703... — 5000
= $802.703....
For Bank B,
5000 x r x5
——— =802.703....
100
3 e - S

ExamPaper ¢/

Paper 1 solutions Question-paper page 8
12
(@)

(2x—1)(2 43x) — 3x(204 5) = (4x — 6x° — 2+ 3x) — (6x° — 15x)
= —6x> +7x—2—6x* +15x

L1224 2262,

(b)
24ab — 4ac+ pc = 6pb =(24ab — 6pb) + (—4ac + pc)
= 6b(da — p) — c(4da—p)
:‘ (6b —c)(4a—p) ‘
13

(a) Since:a.— 3%,

(®)
_2\3/2 . N _
(16p*472) / +(p 6q9):64p6q 3% pSq~0
— 64p'2g 12
- 64p'?
412




Evergreen Secondary School
Secondary Four (G3) / Five

Paper 1 solutions Question-paper page 9

Question 14
The class midpoints are 985, 995, 1005 and 1015 grams.

(a)
Y f=74+178+182+66 = 500,
Y fx=74(985) + 178(995) + 182(1005) + 66(1015)
= 499900.
Hence,
_ Y fx 499900
= I =[999.8 g |.
=5 =50
(b)
=8.997...=(9.00g| (3s.f).
(c)

For machine A, the mean mass is 999.8 g and the standard deviation is 9.00 g. For machine B, they are 1000.2 gand 12.5 g
respectively. Both mean masses are 0.2 g from the statedimass of 1000 g, but machine A has the smaller standard deviation.
Its packet masses are therefore more consistent.

Choose.amachine A.

Paper 1 solutions Question-paper page 10

Question 15

Let the cost price be $x.
Marked price =1.40x,

selling price'=/0.80(1-40x) = 1.12x.

Since the profitis $18,
1.12x—x= 18 (= 02x=18 =— x=150.

1.40(150) =[$210]

Thus the marked price is

Question 16
(a) Solve the two parts of the'compound inequality separately:

3 1
8+x<10+§x == —§x<2 = x> —4,

10+%x§15.5—2x == %xﬁ% == x§17—1.
Therefore,
11
—4<x< = |
(b) Since the upper endpoint is included and 17—1 is rational,
11
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Question 17
(a)

440=44x10= (2> x 11)(2x5) =2} x5x 11|,
HCF(440,6) =[ 2]

(b) Since 6 =2 x 3,

(¢) For two positive integers,
first integer x second integer = HCF x LCM..

Thus,
55(1320
440B = 55(1320) — 5(1320) _ [165].

(d) Put d = —. Then d must d1v1de& !AS u SrTai a6 pogiollemtake the greatest possible d:

ExamPaper

Hence,

(e) The numbers of cubes along the three sides must each exceed 20 + 5 = 4, and their product is 440. The only factor triple
of 440 with all three factors greater than (4) is
440=5x 8 x 11,

the dimensions are

25 cm 'by40 cm by 55 cm.

Paper 1 solutions Question-paper page 12

Question 18

Since the prisms are made of the same material, their volume ratio is their mass ratio. Thus the linear scale factor from the

smaller prism to the larger prism is
oo/
SV W27 03

(a) The surface-area-séale factor is k2.= E Hence;
9
1
40,3 ( 6) =|72cn?]

(b) The paintingcost is preportional to surface@rea, so

16
48.60 (3) =[$86.40

3\* 27 "
T6| - | =576 — | =24 .
56(4) 56(64) 3 cm

(¢) The volume . of the smaller prism is

Therefore, its cross-sectional area is

Question 19

Using the maximum point, write the equation in vertex form:

y=a(x—1.5)2+12.25.
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The constant term is 10. Substituting x =0, y = 10,

10=2.25a+1225 — a=-1

Then
y=—(x—15)24+12.25 = —x*+3x+10.
Hence,
’a:fL b=3|
Paper 1 solutions Question-paper page 13
Question 20

(a) During the first 10 seconds, the acceleration is

Therefore, for 0 < x < 10,

(b) The time taken to decelerate from 15 m/s to rest is

15
ﬁ =20s.

Hence deceleration begins at 60 — 20 =40 s. The lorry travels at its maximum speed from # = 10 s to t =40 s, so the duration

is
40 10 (305 ].

(c) The distance travelled is the area under the speed-time graph:

i %(10)(15) 3 30) (15 %(20)(15)
=75+450+.150

Paper 1 solutions Question-paper page 14

Question 21
(a) The angle between BE and\BD is common. Hence,

#£ABD= YABE + /EBD,
ZCBE= /CBD + /DBE.

Since ZABE = ZCBD and /EBD = /DBE,
/ABD = /CBE.

Also,
AB=CB and /BDA = /BEC

are.given.. Therefore,

AABD = NCBE (AAS)|.

(b) We are giventhat
/ABE = /BEC.

These are alternate.interior angles made by the transversal BE. By the converse of the alternate-angles theorem,
AB || CE.

Thus ABCE has one pair of opposite sides parallel, so

‘ABCE is a trapezium.
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Question 22

The three required loci are:
* the side nearer to PS of the internal angle bisector of ZSPQ;
* the P-side of the perpendicular bisector of PS;
* the Q-side of the perpendicular bisector of PQ.

The common region is hatched below. The dashed lines are the three locus boundaries.

perpendicular bisector of BS

le bisector of ZSPQ

|
|
|
|
|
|
|
|

Answer: the hatchedtriangular region.

Paper 1 solutions Question-paper page 16

Question 23(a)

Since AB and AD are tahgents drawn from the same-external-point A,

AB =AD.
Hence AADB isisosceles, so its'baseangles ‘are equal:
180° — ZDAB
JADB — 8(’#
_ 180°—84°
2
=48°.

Answer: ZADB = 48°

Question23(b)
Since DF3||ABC;
/BDF = /DBA = 48° (alternate angles).

The angle at the centre is twice the angle at the circumference standing on the same arc BF . Therefore

ZBOF =2/BDF
=2(48°)
=96°.

Answer: Z/BOF = 96°
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Question 23(c)

Question-paper page 17

The angle between tangent BC and chord BF is equal to the angle in the alternate segment subtended by chord BF. Hence

Question 23(d)

/FBC = /BDF = 48°.

Answer: ZFBC = 48°

Since OB = OF (radii), ABOF is isosceles. Using Z/BOF = 96°,

Also, since DF || BC,

Therefore

Paper 1 solutions

Question 24(a)

180° —96°

KIASU=

E?(&F’T“P&p@i‘ma

/DFO = /DFB— /BFO
=48° — 42°
=6°.

Answery ZDFO = 6°

Given @i = 8a, (79) = 8b and BM =MA, point M is the midpoint of AB.

@

(ii)

(iii) Since OTNE

—
10A'=2a,

S8 1
BM_EB
:%a_@)
1
::§(8ar~8b)
=4a—4b.

’ Answer: W =4a—4b ‘

:%Gﬁ+5@

1

= —(8a+8b
5 (8a+8b)

= 4a+4b.

Answer: O—A>4 =4a+4b

IM = OM - oL
= (4a+4b) —
= 2a+4b.

‘ Answer: L—I\>4 =2a+4b ‘

Question-paper page 18
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Question 24(b)
Since ﬁ = 3L7>4 A
W
=2a+3(2a+4b)
=8a+ 12b.

‘ Answer: 55 =8a+12b ‘

Question 24(c)

OP —8a+12b,  OM = 4a+4b.

For parallel vectors, one vector muswair

r 2 %‘Z
The coefficients are not in the same ﬁ&%! Elt a scg QIQ of O.

Answer: OP H/O—M

N OO

Question 24(d)
Since OL = 0A,
AL ="04—0OL = %OA.

Also, M is the midpoint of AB. As A lies 0n/AO, the perpendicular distance from M to AO is half the perpendicular distance
from B to AO. Thus

Area of AALM (AL helght from M
Area of AAOB AO height from B

Paper 1 solutions Question-paper page 20

Question 25(i)

Let D denote a dark chocelate and M denote a milk ¢hocolate. Since Lee eats the first chocolate, there are 11 chocolates left
when Wong chooses.

Wong
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Question 25(ii)(a)

Question 25(ii)(b)

“At most one milk chocolate” is the complement of both chocolates being milk.
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Mathematics Paper 2 — Worked Solutions
Singapore—Cambridge GCE O-Level Mathematics, Syllabus 4052

Essential working is shown throughout. Handwritten responses in the source were checked and corrected where necessary. Unless
stated otherwise, non-exact answers are given to 3 significant figures and angles to 0.1°.

Paper 2 solutions Question-paper page 3

1

(a) Since

*? —6x+8=(x—2)(

KIAS!

ExamPa

N| a2 9AG3
Extdx K& B
(b) Solve the two parts of the compound inequality.
gzl £4 20<1-3x — x<7,
1-3x 2 7
<= = 3 —3x) <10 - Pl
5 °3 4= 3x) 77
Hence
7
=< x<.

9

Therefore the integersiare

x=0,15213,4,5,6,7|

Paper 2 solutions Question-paper page 4

1 (continued)

(c) Completing'the square,

2 2
RO 5x4q% = (x2—5x+§>+11-§

19, 5\2
=il — x— = .
4 2

@
A=50p’q—2pq
=2pq(25p* 1)
:\21%1(519— 1(5p+1) ‘

(i1) From the factorised form,
A=2p(5p—1)(5p+1)q.

Therefore,

B A
T G- DEpr ) |
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2

(a) The direction vector of AB is (;7) , SO its gradient is

i =
wm T

The required line passes through A(—3,5). Thus

(b) Forgq, K I

ExarPdper &

y—51—%(x+3)
Ty—35 = —3%5—9

3x+Ty=26|

S0 my = 3 Since mygmop = —1,
3
mop = — m =P
Line OP passes through the origin, hence

3 )
y==* or equivalently 3x+4y=0}

(©
|ABPP#=(£7)% 4322 58.

Since A(—3,5) and T (k,7),
JAT|> = (k+3)*+ (T5)* = (k+3)* +4.

Equating the squared lengths,
(k+3)2:+4 =58

(k+3)y>= 54
k+3=+3V6.
Therefore,
= 2345v6 or k=-3-3v6|
Paper 2 solutions Question-paper page 6

3

(a) (@)»The columnimatrix offruit prices is

(i)

8
M=NP=|9 6 (x)

5 4/ V
12x+ 8y

=|| 9Ix+6y
Sx+4y

The three elements are the respective selling prices of Packs 1, 2 and 3.
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(b) Pack 1 costs $6.37 more than Pack 2, so
(12x+8y) — (9x+6y) =6.37 — 3x+2y=06.37. (1)

Pack 3 costs $11.50, so
Sx+4y=11.50. (2)

Multiplying (1) by 2 gives 6x + 4y = 12.74. Subtracting (2),
x=12.74—11.50 =1.24.

Substituting x = 1.24 into (1),
3(1.24)+2y=6.37 — y=1.325.

Therefore, as prices to the nearest cent,

Paper 2 solutions K I L — Question-paper page 7

3 (Continued) E a m P r /
(c) Let F be the number of packs so%n the first Week.%fQ agcrease of 36%,the second-week sales are 64% of F.

0.64F = 6705
6705
T 0.64
— 10476.5625.

10500 packs | (3 s.f.).

Note: the supplied figures give 10476.5625, not an exact whole-number count of packs.

Applying the stated default accuracyj

(d) Let M,A,N denote the morning afternoon and night sales-respectively.

1 7
M:A=2—-5=-:5=7:15
3 3 ’

and , s
M:N=6-:13=—:13=25:52.
4 4

Make the value representing M the same in both raties:
M~A =175 375, M :N =175:364.

Hence

N:A:M=364:375:175|.

Paper 2 solutions Question-paper page 8
4

(a) Let the side length of ®ach regular triangular panel be s cm.

(1)#Using the area formula for a triangle,

1 2 .. o
Es sin60” = 285

2 570
S =
sin 60°
s =25.655....

Therefore,

3sb
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total surface area = (2.5 x 10'99)(285)
=712.5% 10'%

= 7125 x 102 em? |

(i1)

(b) The interior angles of a regular triangle and a regular octagon are
8 —2)180°
60° and ( 8) =135°

respectively. Since the three polygons meet at a point, the interior angle of the regular n-sided polygon is
360° —60° — 135° = 165°.

For a regular n-sided polyg
KIASU=

ExamPaper

Question-paper page 9

Hence .

Paper 2 solutions

5
B=1{2,3,4,5,6,10,12,15}.

(a) Within & = {2,3,...,15},
A=148 12},

(1) Hence
ANB={412}|

the set of integers in & which'are both multiples of 4 and-factors of 60.
(ii) The completed diagram iS shown below. The shaded)part is A’ N B.

§

7,911
13,14

(iii)nSince q is"selected from'A’ NB,’it is impossible for g ¢ A’ N B. Therefore
|P(g¢A'nB)=0]

(b)) There are ysstudents-in‘the group who study both subjects. Selecting two students without replacement gives

Yy y-1_63
407 39 130
Since 40 x 39'= 1560,
yo—-1) _ 63
1560 ~ 130’

1560
yy—1)=63 (130) =756,

2 —y-756=0]

as required.
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Paper 2 solutions Question-paper page 10

5(b) continued

(i)
¥y —y—756=0,
(y—28)(y+27)=0.
Thus y = 28 or y = —27. A number of students cannot be negative, so
y=281
(iii) Since P(not Physics) =
KIASU
Of these 5 students, 3 do not iology.

amPaper ./

The number who study Physics is 40 —5 = 35. Since 28 study both subjects,
n(not Biology and Physics) = 35—28 = 7.

Therefore the completed table is

Physics | Not Physics

Biology 28 2

Not:Biology 7 3

Check: 28 + 2+ 7+ 3 = 40.

Paper 2 solutions Question-paper page 11
6
(a) Since AB J|{DCythe co-interior angles on transversal BC ‘satisfy
£ABC+/DCB = 180°.

Hence
ZABC = 180° — 130° = 50°.

Applying the cosinerule in AABC,
AC*= AB? + BC* — 2(AB)(BC) cos ZABC
=422 4+ 25% —2(42)(25) cos 50°,
AC =32.2357...

AC=322m| (3sf).

Therefore

(b) In AABC, by the.sine rule,

sin/CAB _ sin50°
25 "~ 32.2357...)
/CAB =36.4481...°.

Since C is due north of A, AC is the north line at A. The line AB is 36.4481...° clockwise from north. Thus the

bearing of B from A is
036.4° |.
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Paper 2 solutions Question-paper page 12

6 continued

(c) The perpendicular distance between the parallel sides AB and DC is
h=25sin(180° — 130°) = 25sin50° = 19.1511... m.
Hence the area of the trapezium ABCD is
1 1
E(AB—I-DC)h = 5(42+20)(19'1511 535)
=593.684... m”.

The vertical height of the prism is AH = 10 m, so

(d) Let P be the point on AB cloE%dkaﬁﬁ,é:?gse AB WY

DP = 25sin5 19.1511.. " m.

Since E is vertically above D, ED = AH = 10 m. If 0 is the greatest angle of depression, then

ED 10
tanf = — = ———,
DP = 19.1511...

i=715]

Question note: The printed question omits “greatest”"Without the ebject’s position on AB, its angle of depression is
not fixed. The solution above gives the.intended greatest angle, attained when the object is at P.

0 =27.5720...°.

Therefore

Paper 2 solutions Question-paper page 13
7

2
(a) Substituting eaeh value of x into y = 3x — — +2 gives
X

PP | O | &2S5 | 2 —1 —0.5

y =87 (72458 | —45 | =3.0 | =75

(The,values of yare givenito,l decimalplace, as-requested.)

(b) Plotting these poifits,and joining them witha smooth curve gives:
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3

=25 =2

=35 =3

Paper 2 solutions

7 continued

=0.5

Question-paper page 14

(c) A horizontal line at the turning point touches the curve once.
From the graph, its height is

k~—2.95 | “(about —3.0 from thegrid).

Question note: This is/the intended tangency answer. The printed
condition is not unique on [—3:5,0), since every k < f(—3.5) =
—8.66:alsogives exactly one intersection.

(d) The drawn tangent passes through, for example, approximately
(=3,—7) and (*1, —2) . Hence

2
gradient ~ o

y=-x—4.

Thus the line passes through (—4, —6) and (0, —4), as drawn.

(ii) At an intersection,

2 X
3X*;+2: 574,

6 —4+4x? =x° 78x2,
50+ 1222 —4=0.

(iii) Reading the two intersections in the plotted interval,

x~—-224 or x=-—0.682|

These are the roots visible on the supplied graph. The cubic also
has x = 0.523, outside the plotted interval.

(f) Since x2 > 0 on the plotted interval,
380 +6x%>2

2
3x+6>—2
X

2
3X*—2+2>74.
X



Evergreen Secondary School
Secondary Four (G3) / Five

Draw y = —4. The curve lies above it for Using the supplied negative-x graph gives the interval above. Over
all real x, the full solution also includes x > 0.515, which is outside
—1.79 <x< -0.722 | the drawn grid.
Paper 2 solutions Question-paper page 15
8
(a) There are 600 candidates.
(i) The median corresponds to cumulative frequency
600
—— =300.
2
Reading from the Paper 1 curve at cumulative frequency 300 gives
40 marks |
(ii)) The lower and upper qAK li tive fi-equaicigsm—
mrelV] 5’-4
From the Paper 1 curveEX a m QQ e E
Hence
interquartile range = 03 — Q1 =~ 52 —27 = .
(b) From the cumulative frequency curves,
n(Paper 1 mark>40) = 600 — 300 = 300,
n(Paper 2 mark< 30) = 90.
Using the intended selection without replacement,
300 90 45
=— = - =| —'130.0751.
600 599 599
Question note: the two cumulative-frequency curves give only the marginal score distributions, not how the two scores overlap for
each candidate. Thus an exact probability is not identifiable frofn-the graph alone; the calculation shown is the paper’s intended
ordered-selection interpretation.
Paper 2 solutions Question-paper page 16

8 (continued)

(©) (i) The missingdrequency is
60090 —280 —30 =[ 200 |
Question note: 40 include a possible score of 100; the final class interval should logically read 90 < x < 100.

(i1) The median is the 300th value. The cumulative frequencies are

90, 90+280=370, 570, 600.

e

(d)-A. Paper 1 markiof 60 corfesponds _to“a cumulative frequency of about 525. Moving horizontally to the Paper 2 curve and then
vertically down to the marks axis gives

Since 90 < 300 <1370, the median lies in

‘ 79 marks (approximately) ’

(e) (1) Disagree! The estimated median for Paper 1 is about 40, whereas that for Paper 2 is about 55. Since candidates generally
scored higher in Paper 2, the graph does not support the claim that Paper 1 was easier.

(ii) Agree. Paper 1 has an interquartile range of about 25 marks. From the curve, Paper 2 has an interquartile range of about
27 marks. Therefore, the middle 50% of Paper 1 marks is less spread out.

(iii) Disagree. A range of 100 would require the lowest mark to be 0 and the highest mark to be 100. The cumulative frequency
curve does not show that any candidate scored exactly both endpoint values, so the exact range cannot be concluded to be
100.
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Paper 2 solutions Question-paper page 17

9
(a) The downpayment and bank loan are

downpayment = 0.25(2500000) = 625000,
loan principal = 2500000 — 625000 = 1875000.

Since the mortgage uses a flat annual interest rate,
interest = 1875000(0.0145)(10) = 271875.

Thus the total loan repayment is
1875000+ 271875 =2146875.

There are 10 x 12 = 120 monthly instalments, so

(b)(i) For a purchase price of $2 5005

Hence the BSD is

BSD = 1800+ 3600 + 19200 + 20000 + 0.05(1 000000)
= 1800+ 3600+ 19200 + 20000 + 50000

There is no amount charged at 6%, since the purchase price does not exceed $3000000.

(c) The total cost of purchasing the condominium includes‘its price, the flat-rate loan interest, BSD and the lawyer’s fee:

purchase cost =2500000 + 271 875+ 94600 +4 500

Paper 2 solutions Question-paper page 18
9(d) We first find the rental income and the costs of renting out the condominium.

Rental income

The rent is constant at:$4:500 per monthy so the gross rental income over 10 years is

4500(12)(10y'=| $540000 |

Rental agent’s fees

There are
10

2
two-year contracts. The agentireceives one month’s rent for each contract, so

5(4500) =| $22500 |

=3

Property tax

The annual'value is the annaal gross-rent:
AV =4500(12) = $54000.

The tax on the first $45000 is $6600. The remaining annual value is
54000 — 45000 = 9000,

so the annual property tax’is
6600+ 0.28(9000) = 6600+ 2520 = $9120.

9120(10) = [ $91200 |

Therefore, the property tax for 10 years is

Maintenance fees

For 10 years, the maintenance fees total

700(12)(10) =| $84000 |
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Paper 2 solutions Question-paper page 19

9(d) (continued)
Value of the condominium after 10 years

The stated appreciation rate for each quarterly compounding period is 0.9%, and the number of quarters is
10(4) = 40.
Here 0.9% is interpreted as the rate for each quarter, consistent with the source correction. Hence the selling price after 10 years is

S =2500000(1 +0.009)*

= 2500000(1.009)%
=3577557.792....

Costs of selling

The selling agent’s commission is D

Including the legal fee, the total selling gfest i =
ExamPaper~¢/

S—(0.015+2500) = 3577557.792...—38275.577 ...

=|$3539282.214... |

The total cost of buying the condominium, including the loan interest, BSD and the purchase lawyer’s fee, was found in part (c):

Therefore, the net sale proceeds are

‘ purchase cost = $2870975 ‘

Paper 2 solutions Question-paper page 20

9(d) (conclusion)

Collecting the results from the previous pages,

Cash inflow Amount ($)

Gross rental income 540 000.00
Net sale proceeds 3539282.21

Total cashinflow 4079282.21

Cash outflow Amount ($)

Purchase-eost from part (c)  2870975.00

Rental agent’s fees 22500.00
Property tax 91200.00
Maintenance fees 84 000.00
Total cash outflow 3068 675.00
Thus
profit =4079282.214... — 3068675
=1010607.214...
~|$1.01 x 10° (3s.f).
Since

$1.01 x 10° < $1.20 x 10°,
Ahmad will not make a profit of at least $1200000. Therefore,

| Ahmad is not correct. |
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Mathematical Formulae

Compound interest

Total amount = P| 1+ I
100

Geometry and Measurement

Curved surface area of a cone = nr!

Surface area of a sphere = 4mr°

Volume of a cone = %nrzh

Volume of a sphere = gnﬁ

Area of a triangle 4BC = %ab sinC
Arc length = ré, where 6 is in radians

I, .. .
Sector area = Er 6, where @ is in radians

Trigonometry
a b ¢
sind sinB sinC
a’=b*+c*—2bccos A
Statistics

Ip

Mean =

Standard deviation = Z_fxz — (%j
Xf \Zf

NAS/2026/Prelim/MA-O/P1



Answer all the questions.

1 Expand and simplify (3x—2)(8x” —5x+1).

ARSWer ...ooviiiiiiii 2]
2 The box-and-whisker plot shows the waiting times, in minutes, for 60 patients at a clinic.
L |
f 1
l l l |
l_ ) I 1 1
5 13 50 66 90
(a) Use the box-and-whisker plot to find the median waiting time.
ANSWer ..o mins [1]
(b) Renee says, “There were almost twice as many patients who had waiting time less
than 43 minutes as there were patients who had waiting time more than 66 minutes”.
Is she correct?
Give a reason for your answer.
....................................................................................................... [1]

NAS/2026/Prelim/MA-O/P1



3

4

A number has exactly fifteen factors.
Two of the factors are 81 and 108.

Find this number.

The solution for the equation % =k-

Find the value of £.

6x —

ANSWET oo

is twice the value of k£ and k& is a constant.

Answer k= ...

NAS/2026/Prelim/MA-O/P1



5 The Venn diagram shows the universal set and the number of elements in each of its subsets.

A B
10
Find the value of
(a) n((4UuB)n 4
ARSWEE .o [1]
(b) n((4'nB)u(4nB'))
ARSWEr .ot [1]
6  Factorise completely.
(a) 15m — 24z7b + 31°
ARSWET ..ot [1]
(b) 4x* +9y* — 12xy — 64
ANSWer ..ot [2]

NAS/2026/Prelim/MA-O/P1



5_x_3(x—1)+2x+7
4 12

7  Express as a single fraction in its simplest form

8 Six students took a Mathematics quiz and the marks were recorded.

9 11 10 14 11 10
(a) Calculate the standard deviation.
ANSWer ... [1]
(b) Two other students also took the quiz and their marks were recorded.

Both the mean mark and modal mark obtained by the eight students were 11.

Find the marks of these two students.

NAS/2026/Prelim/MA-O/P1



9  According to World Bank data, Singapore's population was 6.037 million in 2024.
In the same year, its Gross Domestic Product (GDP) was US$547.39 billion.

(a) Express 547.39 billion in standard form.
ARSWeEF oot [1]
(b) What is the GDP per person in Singapore?
Answer USS..........coooiiiiiiiiii. [2]
10 Solve these simultaneous equations.
3x+5y=4
Tx—4y=-22
You must show your working.
ANSWEr X =.. ittt
D e [3]

NAS/2026/Prelim/MA-O/P1



11 OABC is a quadrilateral where AB and BC are tangents to a circle with centre O and radius
of 6 cm.

(a) Explain why angle OA4B is 90°.

Answer

[1]

(b) Calculate the shaded area.

ANSWEr ... cm?  [2]

NAS/2026/Prelim/MA-O/P1



12 A map has a scale of 1: 6 000 000.
The distance between Malaysia and Indonesia shown on the map is 24 cm.

(a) Calculate the actual distance, in kilometres, between Malaysia and Indonesia.
ANSWET Lot km [1]
(b) The difference in actual area between the two countries is 1 574 722 km?.

Calculate the difference in area on the map.

ANSWET ... i cm?  [2]

NAS/2026/Prelim/MA-O/P1



13 In triangle BCD, BC =12 cm, CD =16 cm and DB = 20 cm.
ADC is a straight line.

C

16 cm

(a) Is BC perpendicular to CD?
Show your working clearly.

Answer

(b) Angle ADB = x°

Find the exact value of cosx°+sin x°.

[1]

NAS/2026/Prelim/MA-O/P1



3x* +7x—40

14 Simplif .
P 8 —128x

Answer

NAS/2026/Prelim/MA-O/P1



15

A
A, B, C and D are points on the circumference of a circle, centre O.
PBA is a straight line.
PC is a tangent to the circle and angle COA4 = 132°.

Find angle CBP.
Give reasons for each step of your working.

Answer Angle CBP =

NAS/2026/Prelim/MA-O/P1




16

The diagram shows a regular polygon which is partially covered with a sheet of blank paper.
The sum of the angles x° and y° is 60°.

Find the number of sides of the regular polygon.

ARSWET oo

NAS/2026/Prelim/MA-O/P1



17 Mr Fok bought a vase for $58900.
The value of the vase appreciates by 0.1% each month.

(a) Explain why the appreciation value of the first year is not 1.2% of $58900.

(b) Calculate how much the vase is worth at the end of the third year.

ANSWEr S oo

[1]

18 Tessa buys a sofa bed using hire purchase.
She pays a deposit of 25% of the cash price plus 26 equal monthly payment of $88.
The outstanding amount is charged at a simple interest rate of 8% per annum.

Calculate the cash price of the sofa bed.

ANSWer S

NAS/2026/Prelim/MA-O/P1



19 (a) 8 men working 6 hours a day, can build a cupboard in 2 days.

Find the additional number of days required to build a cupboard by 3 men working 4
hours a day at the same rate.

Answer ..........ociiiiiiiiin... days [2]

(b) y* is inversely proportional to the square of x.
The difference between the values of y* when x = 4 and when x = 8 is 3.

Find the values of x when y = 1.

Answer x=............... (0] PP [3]

NAS/2026/Prelim/MA-O/P1



20 3
Jx +2y oy
y

(a) (>i) Rearrange the formula to make y the subject.
AnSWer Y= ....ccciiiiiiiiiiiiiiienn
(i) Find the value of y when x is — 2.
AnRSwer ........occiiiiiiiiiiiia.
®  p=+2
q

Sue claims that the value of ¢ is undefined when p = 3.

Explain why she may be wrong.

NAS/2026/Prelim/MA-O/P1



21 The cumulative frequency diagram represents the marks scored by a group of 120 students for a
Physics Weighted Assessment.

r 3

120
110 et

100 /

90 !
80 /

70

Cumulative
60

frequency
50

40

30

20

10 /

20 40 60 80 100
Marks

(a) Use the diagram to find the interquartile range of the marks scored.

ANSWEE e, marks

(b) One of these students is chosen at random.

The probability that the student’s mark is greater than # marks is % .

Find the value of «.

ARSWEr 1= oo

(2]

(2]

NAS/2026/Prelim/MA-O/P1



22 Intriangle MNR, point Mis (—3,0) and angle NMR = p° .

. . . . . 5
Q is a point on the negative x-axis and sin p°= T

0 M(-3.0) © R X
(a) Express as a fraction
(@) cos (180°—p°),
ARSWEE .t
(i) tan p°.
ARSWEF o
(b) The area of triangle MNR is 50 square units.

Find the coordinates of R.

Answer (.........o.....

NAS/2026/Prelim/MA-O/P1



23 y=k=(x=h)
(a) Explain why y has its maximum value when x=#/.

(b) Solve the equation 41-12x—x* =0 by completing the square.
Give your solution correct to 2 decimal places.

Answer x=.................. 10) U

NAS/2026/Prelim/MA-O/P1



24 The first four terms in a sequence of numbers, 71, 72, 73, T4, ... are given as shown.

I, =1+2+4=7
T,=2+5+9=16
T,=4+8+16=28
T,=8+11+25=44

(a) Find an expression, in terms of #, for the nth term, T, of the sequence.
Answer Trn=...cooiv iiiiiiiiiiiiiiii e [2]
(b) Show that T, -7, , =2"7+2n+4.
Answer

[3]

NAS/2026/Prelim/MA-O/P1



(c) Hence, explain why the difference between consecutive terms in the sequence is
always an even number.

NAS/2026/Prelim/MA-O/P1



25 (a)
A 24 cm

17 cm

D C

The diagram shows a sheet of rectangular paper ABCD measured 24 cm by 17 cm.
The sides AD and BC are joined together to form an open cylinder.

Find the volume of the cylinder, in terms of 7.

ARSWET ..ottt cm”  [2]

NAS/2026/Prelim/MA-O/P1



(b) o

G

The diagram shows a piece of card in the shape of a quadrant with centre G.
FG and GH are joined together to form a cone.

) 1
The curved surface area of the cone is 72 Z/Z cm?.

Find the volume of the cone.

ARSWer ... cm’  [4]

NAS/2026/Prelim/MA-O/P1



26

ABCD is a quadrilateral.
E is the point on BD such that BE: BD=3:4.
F is the midpoint of BC.

AB=4a, AD=8b and EF =2(a—Db).

(a) Express BE in terms of a and b, as simply as possible.
Answer

(b) Express BC in terms of a and b, as simply as possible.
Answer

NAS/2026/Prelim/MA-O/P1



(c) What type of quadrilateral is ABCD?
Explain your answer using vectors.

END OF PAPER

NAS/2026/Prelim/MA-O/P1
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Mathematical Formulae

Compound interest

Total amount = P| 1+ I
100

Mensuration

Curved surface area of a cone = mrl

2
Surface area of a sphere = 4nr

Volume of a cone = %nrzh

Volume of a sphere = %nﬁ

Area of a triangle 4BC = %ab sinC
Arc length = r@, where @ is in radians
1, . :
Sector area = Er 6, where @ is in radians

Trigonometry
a b c

sind sinB sinC

a’ =b*+c¢* —2bccos A
Statistics

Sh
2 f

Mean =

Standard deviation = 2 S - (Mj
X \Xf

NAS/2026/Prelim/MA-O/P2



Answer all the questions.

North
418 1

680

Points A4, B and C are on horizontal ground.
AB =418 m and AC = 680 m.

B is on a bearing of 312° from 4.

C is due west of 4.

(a) Show that BC =463.3 m, correct to one decimal place.

Answer

(2]

NAS/2026/Prelim/MA-O/P2



(b) A surveyor is standing at point 4 and operates a drone hovering vertically above
point C.
The surveyor’s eye level is 1.74 m above the ground.
The angle of elevation of the drone from the surveyor’s eye level is 16.5°.

Estimate the height of the drone above the ground at point C.
Give your answer to one decimal place.

ARSWer oot m [2]

(¢) The surveyor receives the following instructions.

Maintaining the same height above the ground, navigate the drone to a point 7
within triangle ABC such that T is equidistant from points B and C, and is also
equidistant from the lines AC and BC.

Using geometrical constructions, locate and label point 7 on the diagram on the
previous page. (3]

NAS/2026/Prelim/MA-O/P2



(d) The surveyor receives further clarification about the location of 7.

T is on a bearing of x° from C.
CT=ym.

By calculation, find the values of x and y.

Do not obtain your answers by measurement from the diagram.

NAS/2026/Prelim/MA-O/P2

Answer x =



2 (a) (i) Solve the inequality —8 <—-5x—-3<12.

ARSWEr .ot 2]

(ii) Represent your answer to part (a)(i) on this number line.

[1]
e 0 5
(b) Simplify 25p~ x Ty —-
5(-q) pa
ANSWEr o it [2]
7r+2 _ 6(7i‘+1)
(¢) Evaluate —
ANSWEF . it [2]

NAS/2026/Prelim/MA-O/P2



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

NAS/2026/Prelim/MA-O/P2

S5a+8b

2a—b 4a®+4ab—3b>

Answer



120

=100-

Complete the table of values for y

)

3 (@ @

2

X

96.7

95.2

92.5

86.7

70

20

20

[1]

B DRI U I i
1.

<x<6.

for -2

2

120
X

=100-

RV W

(IR RN R |
1 -1

draw the graph of y

9

On the grid

(i)

NAS/2026/Prelim/MA-O/P2



(iii) By drawing a tangent, estimate the gradient of the curve at x=3.5.

(b) Carl has two types of power banks, Power Bank 4 and Power Bank B, for charging
his mobile phone.

(i) Using Power Bank 4, the battery percentage, y%, of Carl’s mobile phone

120
after x hours of charging is given by the function y=100——, x>2.
X

What does your answer to part (a)(iii) tell you about Power Bank A?

.......................................................................................... [1]
(ii) The solutions to the equation x° —5x°+12=0 represent the charging

durations for which Power Bank 4 and Power Bank B charge Carl’s

phone to the same battery percentage.

Carl has only 4 hours to charge his mobile phone.

By drawing a suitable straight line on the grid, determine whether Carl

should use Power Bank 4 or Power Bank B.

Answer

[4]
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4 (a) FQ:[T’] and @:%(_93}

Explain why the points P, O and R are collinear.

.................................................................................................... [2]
(b) The coordinates of Q are (O, 1).
Show that P lies on the x-axis.
Answer
(2]
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(c) The lengths of PR and PQ are in the ratio 1 : n.

Find the value of n.

ANSWer m= ......ccccoiiiiiiiiiiiiiiininann.
(d) A point, S, is positioned such that the area of triangle PRS is 10 units?.

Find the area of triangle POS.
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5 A sustainability club measures the amount of food waste generated on a particular day by
100 households.

(a) The histogram shows the distribution of food waste generated by the households.

Most households generated less than 400g of food waste that day.

A

50

40

30

Frequency

20

10

v

200 400 600 800 1000
Mass (g)

@) State one misleading feature of the histogram and explain how it could
affect the reader’s interpretation of the data.

.......................................................................................... [1]
(ii) Calculate an estimate of the mean mass.
AnSwer ... g [1]
(iii) Calculate an estimate of the standard deviation of the masses.
ANSWer ..o g [1]
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(iv) The club forgot to include the food waste generated by one household.
The household generated 420g of food waste that day.
The club updates the histogram to include this household and recalculates
the estimated mean using the grouped data.
The club expects the estimated mean to decrease.

Without calculation, explain whether the club is correct.

(b) The club also surveys 80 households from two residential blocks, Block 4 and
Block B.
Each household is classified according to the main type of food waste it threw
away.
The frequency table summarises the data collected.

Block 4 Block B

Cooked Food 22 29

Uncooked Scraps 17 12

(i) Two households in Block 4 are chosen at random.

Find the probability that both households threw away cooked food.

ANSWEF ..ot [2]
(ii) Three households that threw away uncooked scraps are chosen at random.

Find the probability that exactly one of the households is from Block 5.

ANSWEr .ot [2]
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6 An empty water tank has a capacity of 4.8 m>.
An inlet pipe pumps water into the tank at a constant rate of x cm?/s.
On a particular day, the tank took 1 hour 40 minutes longer than usual to fill because of a
crack at the bottom of the tank.
Water leaked through the crack at a constant rate of 1500 cm?/s.

(a) Show that x*—1500x—1200000=0.

Answer

[4]

(b) Solve the equation x* —1500x—1200000=0.
Give your solutions correct to two decimal places.

Answer x=............... OF X= ..coovvennnnn.. [3]
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(c) Hence calculate the time taken to fill the tank on that day.
Give your answer in hours and minutes, correct to the nearest minute.

Answer ............... hours ............... minutes [2]
(d) The water tank is in the shape of an inverted cone with a height of 200 cm.
On the axes, sketch a graph to show the relationship between the height of the

water, 4 cm, and the time, ¢ hours, as the tank was filled that day.

h (cm)

A

0 » ¢ (hours)
[1]
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7 A café offers the following menu.

Main Dish Price Drink Price
Chicken Burger $5.80 Apple Juice $2.00
Vegan Burger $4.80 Orange Juice $2.00
Soup Price
Chicken Soup $2.20
Mushroom Soup $2.80
Onion Soup $3.00
Set Meal Price
Chicken Set Meal (Chicken Burger + Chicken Soup + a drink) $8.80
Vegan Set Meal (Vegan Burger + Mushroom Soup + a drink) $8.50
(a) A customer orders the vegan set meal.
(i) Find the percentage saving when the customer orders the set meal instead
of ordering the items separately.
ANSWET .ot %
(ii) The customer receives an x% discount as a member of the café’s loyalty

programme.

The total bill, inclusive of a 10% service charge and 9% Goods and

Services Tax (GST), is $9.70.

Find x.

Give your answer to the nearest whole number.

NAS/2026/Prelim/MA-O/P2
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(b) Every month, the café¢ owner reviews the cost and selling prices of the set meals.

The owner uses a 1x2 matrix D to represent the new cost prices of the two set
meals.

D =PC, where
Chicken Vegan

220 1.80\Main Dish
P=(12 14 13)and C=|0.85 1.10 |Soup
040  0.40 )Drinks

C represents the original cost prices of the main dish, soup and drink for each set

meal.
(i) State what the elements of P represent.
.......................................................................................... [1]
(ii) Evaluate the matrix D.
Answer D = (2]
(iii) The owner revises the selling price if the percentage profit from selling a
set meal is less than 90%.
Determine whether the owner should revise the selling price of the
Chicken Set Meal.
Justify your answer with working.
Answer
[3]
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The diagram shows two circles that touch at C.

A, B and C are points on the smaller circle, diameter APC.
C, D and F are points on the larger circle, diameter CRE.
APCRE and BCD are straight lines.

Angle PBC = 0.37 rad and angle CRD = 2.27 rad.

BP is parallel to DR.

(a) Identify another pair of parallel lines.
Give a reason for each statement you make.

(b) Show that triangle ABP is similar to triangle EDR.
Give a reason for each statement you make.
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(¢) Let O be the centre of the smaller circle.
The radius of the smaller circle is 8 cm.

(i) Show that angle BOC = 2.138 rad, correct to three decimal places.
Answer
[3]
(ii) Hence calculate the length of the minor arc BC.
ANSWer ..ot cm [1]
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9 Nate plans a charity concert in the school hall.
The school provides him with the following information to determine the maximum
number of concert tickets that can be sold.

Safety directives

To ensure safe emergency evacuation, there must be a semicircular clear zone
with a radius of 1 m in front of each exit.

The usable area excludes the stage, the sound booth and the clear zones.
Standing Zone: maximum crowd density is 1.4 persons per m? of usable area.
Seated Zone: maximum crowd density is 1.0 persons per m? of usable area.

Floor plan of the hall drawn accurately to a scale of 1 : 400

Stage
Exit :‘: (_, Exit
Exit |} (_, Exit
Exit 1} (i Exit

Sound Booth

PN
L. i

Exit

(a) Find the maximum number of standing concert tickets that can be sold.

Give your answer correct to the nearest whole number.

ARSWEr ..o [4]
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Nate considers two ticketing options and their associated logistical costs.

Ticketing Option 1: Pure Standing Setup
e Standing tickets: $18 per ticket

Ticketing Option 2: Hybrid Setup (Seated + Standing)

e The usable area is divided into three distinct zones: the Seated Zone that is
nearest the stage, followed by the Safety Zone, then the Standing Zone.

e The Safety Zone is a horizontal strip, 1.2 m wide, separating the Seated Zone
from the Standing Zone.

e After excluding the Safety Zone, the remaining usable area is divided in the ratio
3 : 2 between the Seated Zone and the Standing Zone respectively.

e Secated tickets: $32 per ticket

e Standing ticket: $15 per ticket

Logistical Costs
e Fixed setup cost: The logistics team charges a fixed fee of $1500 for Option 1.
This fee is 20% higher for Option 2 due to the additional logistics required for
chair installation.

e Transaction fee: A fee of $1.50 is charged by the online ticketing vendor for
every ticket sold.

(b) Determine the option that Nate should select.
Justify the decision you make and show your calculations clearly.

Answer

END OF PAPER
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Ngee Ann Secondary School
Secondary 4&5 Elementary Mathematics-O
2026 Prelim paper 1

Marking Scheme

Qn | On Solutions Marks (Remarks) Total
No. | Part
1 (Bx—2)(8x> =5x+1)
= 24x" ~15x% +3x—16x" +10x = ML Bxpansion
— 24y — ‘ \ __
¥ IK)l S U [2]
/)
2 (@ |50mins B2 [1]
(b) She is 1ncorrect as the number of patients who g
have waiting time less than 43 minutes is the
same/equal as the number of patients who
have waiting time more than 66 minutes. Bl [1]
3 81 =3¢
M1: either prime
108 =22 x 33 factorisation
LCM: 22 x 3% =304 Al [2]
4 32k) o, 6(2k)-5 M1: substitute x with
4 s 2k
30k=20k <48k +20
58k =20
o
29 Al [2]
5 (a) p Bl [1]
b)) |9 Bl [1]
6 (a) L5 — 24xb + 37 Bl
= 3n(5+~ 8btm) [1]
(b) 4x5+ 9% — 12xy — 64
=(2x—-3y)* - M1: (2x — 3y)?
=(2x-3y—-8)(2x -3y +8) Al [2]




5_x_3(x—1)+2x+7
6 4 12

_ 10x_9(x—1)+2x+7

M1: common

L L L denominator
_ 10x-9x+9+2x+7
12
_ 3x+16 Al
12 [2]
8 |@ |1573s) KIﬁSU -_-«-5@ [1]
() | 1land 12 " }%H 2]
9 (a) 547.39 billi
— 547.39 x%xa m Paper </
=5.4739 x 10! B1 [1]
(b) 5.4739x10" M1
6.037x10°
— USD 90 672.52 Al 2]
10
3x+5y=4
Tx—4y=-22
12x420y=16
35x-20p=-110
4Tx=—94 M1: Substitution/
Elimination
¥5=—=2 Al
y=2 Al [3]
11_ | (a) Angle OAB 1§:90° because tangent is
perpendicular'to the radius,
Bl [1]
(b) Arcaof quadrilateral </Area of sector
Oy T %X”(@z M1 :either area
Al [2]
=264 cm?
120| (a) Lem is to 60 km
24°cm is to 1440 km B1 [1]
(b) 1 cm? is to 3600 km? M1: area scale

1574722 + 3600 =437.4227778
=437 cm?

Al

[2]




13 | (a) BD? =20%= 400
BC*+ CD?*=12* +167
=400 3
Since BD? = BC? +CD* , by Converse of Pythagoras’
Theorem, it is a right angled triangle where BD is the
hypotenuse. Hence BC is perpendicular to CD. Bl
OR
2 2 ~p2
cos BCh =22 +16 —20°
2(12)(16)
Angle BCD =90°
Hence B
[1]
(b) COS X + 1
16 12 M1: either value
= eon— + R
20 20
1 Al
s 2]
14 3x*+7x-40
18x" —128x
| [3]
(3x—8)(¥+5) M1: factorise
Y (> & A 4 numerator
2x(Ox° = 64)
M1: factorise
__ (Br=8)(x+)5) denominator
2x(3x =8)(3x++8)
- x+35 4 x+8 Al
2x(3x£8)% 6x2Fl6x
15 Angle'CDA = 132° + 2 £66°

(angle at centre = 2 angles at circumference)

Angle CBA= 1802~ 66° = 114°
(angles in-opposite segment)

Angle, CBP=180° - 114° = 66°
(adjacent angles on a straight line)

B1 with reason

B1 with reason

B1: value of 66°

[3]




16 Size of interior angle : (360° — 60°)+ 2 MI1: interior angle
=150°
Size of exterior angle: 180° — 150° M1: exterior angle
=30°

Number of sides: 360° + 30° = 12 sides Al [3]
17 | (a) The principal value increases every month, hence the Bl

appreciation value is not 1.2% of $56700. [1]

(b) 3 L
58900 (1 L 1
1 \.\‘ N SE—

= $61057 XamPaper / Al [2]
18 Let x be the cash price of the sofa bed.

Total amount: 0.25x + 26x88

Interest: (0.75x)(0.08)(26/12) M1: Interest

=0.13x

1.13x = 0.25428% M1: correct equation

0.88x = 2288

x =$2600 Al (3]
19 | (a)

1 cupboard: 96 man- hours

96 = (3x4) = 8 days M1: total number of days

8 —2 =6 days Al

[2]
) ¥ = iz Where k is a’¢onstant
X
I 1
16 64

> k=3

64

k=64 M1: Find k

x=8or-8 Al [3]




20 | (a)(i) 3
X +2y oy
y
3 . :
X +2y _ (2x)3 M1: Cube on both sides
Y
X +2y=8xy
X =8x’y -2y M1: Terms with y on one
Fshie
=70
jxamPaper Al 3]
(a)(ii) e
T2y -2
. | BI
33 [1]
© p=—+2
q
pq =3+2q
qtp—-2)=3
q= A3 B1: Make ¢ the subject
-2
It is inaccurate asg is undefined only when p = 2. Bl [2]
21 | (a) 58=30 M1: either value
£ 28 Al [2]
B1: 70
(b) X 120 = 70
12
Score: 50 Bl
[2]
22 | (a)(i) 12 Bl [1]

13




(a)(ii)

2
12

Bl

[1]

(b)

1
5 (5)(b)=50

b=20
20-3=17

R(17,0)

Ml

Al

[2]

23

(@)

Since (x
of x, the

[1]

(b)

41-12x—x
x*+12x-41=0
(x+6)" —36—41=0
(x+6)* =77
(x+6):ir\/ﬁ
x==6£~/77

x=2.77 or— 14.77

Ml

Al, Al

[3]

24

(2)

T2 +(Bné Y+ (n +D°

B1: all 3 terms correct

B1: Any correct term

[2]

(b)(ii)

Tn 4 Tn—l
29+ @ D)+ 1) —[277 + (=) =)+ ()]

=2" b 3n=t+n* +2n+1-2"7 -3n+4-n’
=20 4 2n—-2""%+4

= 2" (2—1)+2n+4

=2"?+2n+4

M1:Replace n by n— 1

M1: expansion

Ml

[3]




() Since the difference of the consecutive terms could be
expressed as 2(2" +n+2) and n must be a natural
number/ positive integer, the difference is always an | B1: must take out factor of | [1]
even number. 2
25 | (a) Let » be the radius of the cylinder.
24 =2nr M1: length =
circumference
Volume: é (IA \S U
amPaper Al -
(b) Let the radius of circle be / and radius of the cone be
r.
1
Arc length FH: . (27zl)
1
Z(2ﬂ1)=:2nr M1: arc length =
circumference
y= ll
4
Curved surfage area:
1 1
”(lel‘nz MI: Find /
¥
Velume of cone:
2
l,{l[j 289—& M1: height of cone
3 A 16
=31.34438 cm?
=311 cm?® Al
[4]
26 | (a) BD =BA+ AD M1: Find BD

=8b —4a




3
=—(8b—4a

4( )
=6b —3a

Al

[2]

(b)

BF = BE + EF
=—3a+6b+2a—-2b
=4b —a

BC =2(4b — a)

M1: Find BF

[2]

(©)

= g
=4a

““ExdmPaper ¢
Since 4B =2DC , ABis parallel to DC.

ABCD is a trapezium.because.it has only one pair of
parallel lines.

% IA S! ;-—;@

1: Find DC

Ml

Al

[3]




Ngee Ann Secondary School
Secondary 4&5 Mathematics-O
2026 Prelim Examinations Paper 2
Marking Scheme

1(a) ZBAC =312°-270° =42°
BC? =418 +680° —2(418)(680)cos42° [M1]
BC =+/214661.0296
=463.315 [M1: at least 2 d.p.]
=463.3 m (to [§d P
1(b) Let the drone b DOI1
Let the point ab) Ve 2 yor
oint E.
i SEExamPap / >
tan16.5° = [M1]
680
SE =680tan16.5°
=201.425...
Height of drone above C
=201.425+1.74
=203.165
=203.2 m (1 d.p.) [Al]
[B1: construction of
perpendicular bisector]
1(¢) [B1: construction of
angle bisector]
[B1: correct
identification of point 7
sinZBCA  sin42°
1) 418 463.315 (M1]
sin L BCA= 418sin42
463.315
L BCA~ sin™! (41851n42 j
463.315
=37.1343° [M1]
Bearing of 7' from C




_ggo_ 371343

=071.43284°
=071.4°

D - 463.315

=231.6575

per 311343

cos18.56715°
CT =244. 377Eﬁampaper

=244 m (3 s.f)

Let the foot of perpendicular from 7' to BC be D.

[A]

[Ml]

“ KIASU=

S

C

[Al]
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_ 3(2a+3b)—(5a+8b)
~ (2a-b)(2a+3b)
_ 6a+9b—5a—8b

~ (2a-b)(2a+3b)

B a+b

- (2a-b)(2a+3b)

2(a)(i) | 8<-5x-3<12
-5<-5x<15 [M1]
-3<x<l1 [Al]
o—————O
2(a)(ii) r 1T 11 111117171 °° [B1]
-5 4 -3 2 -1 0 1 2 3 4 5
f 25 1
2(b) é %qu [M1: for — or —]
p 5 5 P 54
=1 [Al]
7r+] 7 - 6 ’ 6 7 . —
2(c) % or ( 3 U ".:h’L
=4 A
| smxamParre‘r 'S
2a—b 4a’+4ab—3b
__ 3 Sa+8b [M1: factorise
2a—b (2a —b)(2a + 3b) denominator]

[M1: make denominators
the same]

[A]
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Draw = 10x + 50

Sinceithe battery percentage after 4h is higher with
Power Bank-4 (92:5% > 90%)),
Carl should’charge his phone using Power Bank 4.

3@@d@ |70 [B1]
AAAAAAAAAAA [B1: 7 points plotted
correctly]
- All points plotted
3(a)(ii) '
¥EE=3mooth curve
>psing through all
Points]|
3(a)(iii) Estirhated gfédiéht [M1: drawing of tangent]
_98-72
5-04
=5.65 (3s.f) [Al:accept 5.2 to 6.0]
3(b)(i) | At/After 3.5 hof charging, Power Bank’'4’s rate of [B1: allow for ecf]
charging is 5.65% per hour.
3(b)(ii) | x’—5x*+12=0
X—52a % =0
X
10x~=50+ g =0
X
10x+50=100—@ [M1]
X

[M1: drawing of line on
diagram]

[M1: or any reasonable
explanation]

[Al]
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—  3(-3
@ | OR=-7|
73—,
==—P B1
~FO [B1]
, ot F—x
Since OR = _EPQ , OR // PQ, and they have a common [B1: with conclusion]
point O, the points P, Q and R are collinear.
4(b) PO=00-0P
OP OQ P - h7
|
) ExamPaper ¢>
0
Since the y-coordinate of P 1810, [M1: with conclusion]
P lies on the x-axis.
4©) | PR=PO+OR
_(-3) 3(-3
1) 201
o 1(-3
- 201
1 76 [M1: accept other
T n o reasonable methods, e.g.
use of diagram]
PR
So, , that means —= =~
o 2
|1_Dﬁ| : |FQ| =10
n=2 [Al]
4(d) Areaof APOS . PO
Area of APRS PR
Area of APOS 2
Area@RGNOS 2 MI]
10 1
Area'of APOS = 20 units’ [Al]
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5(a)(i) | The title is misleading because it interprets the data for
the reader and is biased. In fact, less than 50% of the [B1: accept other
households (48%) generated less than 400g of food reasonable answers]
waste that day.
5(a)(ii) | 480 g [B1]
5(a)(iii) | 234 g (3 s.f) [B1]
5(a)(@iv) | In calculating the new estimated mean, the amount of
food waste contributed by the additional household, [B1: accept other
420g, will be estimated to be 500 g > 480 g. The new '
estimated mea w1l e higher thanthe qriginal one, thus ]
the club is inc
o) | 22 21
39 38
) ExamPaper
247
S(b)(ii) 3(2 AT EJ [M1: for the working in
20 28 27 bracket]
2 AT
609 (A1l
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h

I

200 )

2.31

6(a) 4.8 m*® = 4800000 cm’ [M1]

Time taken to fill tank without leak = 4800000 ]

b4
Time taken to fill tank with leak = 50IL00 S
x—1500
- = 6000 in time, i.e. LHS of
x=1500 * equation]
800x —800 (x—1500) = x x—1500 [M1: removing
e inator|

o1500s. ;} U i hjﬁﬁ

x> —1500x — 12600 )7
6(b) | x> —1500x -1 y\»

—( 1500) £ /(=1500)" —4(1)(-1200000) (MI1]

x=2077.59 or —577.59 (2 dp.) [Al, Al]

6(c) Time taken to fill tank that.day
4800000
= [MI]
2077.59-1500

=8310.39 s

=2 h 19 min (nearest'minute) [Al]
6(d)

[B1: correct shape of
curve; labeling of axes
not necessary |
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7(a)(i) | Cost without set meal =4.80+2.80+2.00

=$9.60
Percentage savings
_ 9.6(9)—6§.50x100% 1]
=11.5% (3 s.f) [A1]
7(a)(ii) X [MI1: correctly
= 100 (LD (1u)(8e3) =01 accounting for service
charge and GST]

[Mgorrectly

_—c-e wounting for discount
KIASU =z
100 10.19
9.7 X
100

amPaper ¢>

10.1915
x=4.8226
x =15 (nearest whole number) [Al]

7(b)(i) | The elements of P suggest that the cost of main dish,

soup and drinks have ineréased.by 20%, 40% and 30% [B1: accept other

reasonable answer]

respectively.
2204 1.80
7(b)Gi) | (1.2 1.4 1.3) 0.85/ 1.10
0.40 0.40
=(4.35,,4.22) [B1; B1]
7(b)(iii) | Percentage profit
) il ' [M1]
4.35
=102% (3 sif) [Al]
Since 102% > 90%,the owner.should'not revise the [Al: include justification
selling price of the Chicken-Set Meal. and conclusion]
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=17.1em (3 s.f))

8(a) LABC=/LCDE = % rad (right £ in a semicircle) [B1: reason]
AB // DE because ZABC and ZCDE are alternate [B1: correct pair of
angles. parallel lines and reason]
8(b) ZCDR=/ZPBC=0.37 rad (alt. £s)
A: ZABP=/EDR= (% - o.37j rad
£ZBPC=/ZCRD=227rad (alt. £s)
A: LAPB = /4 on a st ny correct value
i of angles, i.e
ine) K AgU B and LERD or
and ZEDR |
Exa m P a p e r ‘ #1: any correct reason]
By AA, [B1]
triangle ABP is similar to triangle EDR.
8(c)(i) | LBAC=n—LABP—-ZAPB (£ sumof A)
= 72'—(%—0.37)—(72'—2.27) [M1: reason not needed]
=1.06920
ZBOC =2x1.06920... .( Z at centre=2 / at [M1: reason not needed]
circumference)
=2.1384...rad [Al: at least 4 d.p.]
=2.138 rad (3 d.p.) [AG]
8(c)(ii) | Arc length
=(8)(2.138.5)

[B1]
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9(a)

Area of hall =(9x4)x(6x4)

=864 m’

Area of stage =(1.5x4)x(3x4)

=72 m?

Area of sound booth =(0.7x4)x(2.1x4)
=23.52 m?

Area of clear zones = 7z(1)2 x3.5

—10.99557 m

Total usable ah'}( 4|~ 3. M

— 757.48443 i Kd

M 844
Maximum numpd o ST P p7(‘-'}i’

=1060 (nearest whole number)

. ea of clear zones]

~subtraction]

1]

[Al]

9(b)

Option 1:

Revenue =1060x18
=$19080

Cost =1500+1072%x 1.5

=$3108

Profit =19080—-3108

=$15972

Option 2:

Usable area excluding safety zone
=757.48443=1.2%(6x 4)

= 728.68443 m?
Usable arearfor Seated Zone = %x 72868443

=437.21/ m?
Maximum numberof seated tickets =437.21x1
=437 (nearest whole.number)

Usablearea for Standing Zone = %x 728.68443

=291.47%m’
Maximum number of standing tickets =291.47x1.4

=408.058

= 408-(rounded down for safety)
Revenue =437x32+408x15
=$20104

Cost =1.2x1500+(442+412)x1.5

NAS/2026/Prelim/MA-O/P2

[MI: correct finding of
revenue/cost]

[Ml]

[Ml]

[MI1: correct usable area
for Seated or Standing
Zone]

[M1: correct maximum
number of seated or
standing tickets]




=$3081

Profit =20104—-3081
=$17023
Since $17023 > $15972,

Nate should select Option 2 to maximise profit and raise
more funds for charity.

[MI: correct finding of
revenue/cost]

[A1: correct justification
and conclusion]

NAS/2026/Prelim/MA-O/P2
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Mathematical Formulae

Compound interest

n
Total amount = P(l + Lj
100

Mensuration

Curved surface area of a cone = v/

Surface area of a sphere = 477”2

Volume of a cone = l7rr2h
4 5
Volume of a sphere = —zr

Area of triangle ABC = %ab sinC

Arc length = 70 , where 6 is in radians

1 - .
Sector area =— 20 , where 6 is in radians
2

Trigonometry

a b c

sin4d sinB sinC

a?=b*+c*—2bccos A

Statistics

Mean = fo

Standard deviation = %f; - [%?]
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Part A
Answer all the questions.

1 (a) Express 0.000156 in standard form.

(b) Work out (8.3x10‘5°)—(6.5><10‘49) .

Give your answer in standard form.

ARSWEF oo [1]

2 The bearing of Q from P is 072°.
Find the bearing of P from Q.

ARSWEF o it [2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



3 Given that 8'"' =32° find y.

ARSWEr Y = (oo [2]
4 sin [fj =0.6
2
Find two possible values of x in the range 0<x <360.
Answerx = ..........cooo... 0] . 2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



5 Expand and simplify (2x—3)(x+5)—(x—1)2.

Answer

Answer ...,

6 A collector has a collection of Pokémon cards.
34% of the cards are ‘Common’ rarity.
Of the remaining cards, 60% are ‘Rare’ rarity.

The other 132 cards are ‘Legendary’ rarity.

Calculate the total number of cards in the collection.

Answer ...

.............. cards [3]

Riverside Secondary School 2026/PRELIM/4E/SN/EM/4052/01
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7 The sum of the interior angles of a regular polygon is 2340°.

(a)  Find the number of sides of the polygon.

ANSWer ...o.ooovviiiiiiiiiiins. sides [2]

(b) Hence, find the size of each exterior angle of the polygon.

ANSwer ........cciiiiiii (1]
3 _ 2x+8
x+1
(a) Make x the subject of the formula.
ARSWEr X = oot [2]
(b) Hence, find the value of x when p = 3.
ANSWer X = o e [1]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



9 The diagram shows triangle ABC.

C
B A
(a) Construct the perpendicular bisector of 4B. [1]
(b) Construct the bisector of angle ABC. [1]

(¢) A point P lies inside the triangle such that P is nearer to 4 than to B, and
nearer to BA than to BC.

Shade the region in which P must lie. [1]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



10  The intensity of light, / lux, received from a light source is inversely
proportional to the square of the distance, d metres, from the source.
The distance from the source is increased by 60% of its original value.

Calculate the percentage reduction in the intensity of light.

ARSWEF oo

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



11 The stem-and-leaf diagram shows the reaction times, in seconds, of 12 drivers

when responding to an unexpected hazard during a driving assessment.

EE N SRV

Key: 3 | 1 represents 3.1 seconds
The median of the data is 3.65.

Find

(a) the interquartile range of reaction times,

ANSWEF oo seconds [1]

(b) the value of c.

ARSWEF C = oo 2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



12

A company manufactures two geometrically similar replica of World Cup
trophies: a standard replica and a large replica.
The amount of gold plating needed for the large replica is 4 times the amount of
gold plating needed for the standard replica.

(a)  Find the ratio of the height of the standard replica to the height of the

large replica.

ARSWEE .t D i [1]

(b) The standard replica has a mass of 300 g.

Calculate the mass of the large replica.

ANSWET oviiii i i g [2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



13 (a)  Use set notation to describe the shaded region.

=

ANSWET . [1]
(b) The Venn diagram shows the universal set and the elements in each of its
subsets.
<
15
4 B
14
12
-1 0 4 6 8 9
(i)  Describe the elements of set 4.
Answer
.................................................................................. [1]
Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



(i) List the elementsin 4 NB'.

Answer A OB = ..o

(i) Find n[(AmB')u(A’ mB)]

Answer n[(AmB')u(A' mBﬂ e,

Riverside Secondary School

2026/PRELIM/4E/5N/EM/4052/01



+2
14 (@)  Solve the inequality XT <5-2x<13.

(b) Represent your answer on the number line below.

Answer

v

[1]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



15 A, B, C and D lie on a circle, with C and D on the same side of chord 4B.
Angle CAB = 50°, angle ABC = 65° and angle DAB = 26°.

C

N

e

(a) Find angle ADB.

Give a reason for each step of your working.

Answer angle ADB = ........ccoiiiiiiiiiiiiii i [2]

(b) Explain why AD does not pass through the centre of the circle.

Answer

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



16 5 cm on a map represents 2 km.

(a)  Write the scale of the map in the form 1 : n.

Answer 1 ¢ oo [1]

(b) An actual river is 12 km long.

Find the length, in centimetres, representing it on the map.

ARSWET it cm [1]

(¢) The area of a forest measures 8 cm? on the map.

Find the actual area of the forest, in square kilometres.

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over
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17 y=—x"+8x+3

(@)  Express y in the form a(x— h)2 +k , where a, h and k are constants.

ARSWEr Y = oo [2]

(b)  Hence, sketch the graph of y =—x"+8x+3, showing the coordinates of

the turning point and the y-intercept.

Answer

v

[2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



18 The first four terms of a sequence of fractions are 2 , é, 8 and E
3 8 13 18
(a)  Write down the next term in the sequence.
ARSWEF o i [1]

(b) Find, in terms of n, an expression for the nth term, 7).

Answer Tn = oo [1]

(¢) Determine, showing your working, whether % can be a term of this

sequence.
Answer

[2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



19  Factorise completely

@ 6x*+x-12,

ARSWEE oo i

() 6x°—9x+4xy—6y.

Riverside Secondary School

2026/PRELIM/4E/5N/EM/4052/01



20 Mr Tan invests $12 000 at a rate of 8% per annum, interest compounded quarterly.
(a)  Explain why the interest earned after 1 year is not equal to 8% of $12 000.

Answer

(b) Calculate the amount of interest Mr Tan will receive from the investment

at the end of 4 years.

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



21

The list shows the number of laps completed by a swimmer over 8 training

sessions, given in ascending order:

p 2 16 19 23 27 30

o

The mean number of laps is 21.
The range of the data is 29.
Form two equations in p and ¢, and hence find the value of p and of g.

Answer

Answer p = ..ot s T e

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



22 The coordinates of P are (1, 2) and Q are (9, 2).

A line passes through O with gradient % .

This line intersects the line x = 11 at point R.

(a) Find the coordinates of R.

Answer (............... g e ) [2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



(b) P, O and R are three vertices of parallelogram PORS.

Find the coordinates of S.

Answer (............... g e ) [1]

(¢)  Calculate the area of parallelogram PORS.

ANSWer coooiiiiiiii units? 1]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



23 (@) (i) Write 216 as a product of its prime factors.

Answer 216 = ..o [1]

(ii) The highest common factor of two numbers is 12.
The lowest common multiple of the two numbers is 216.
Both numbers are greater than 15.

Find the two numbers.

Answer ...........ociiian.. and ... [2]

(b)  Written as a product of its prime factors, 1728 = 2°x3°.

2
The number 1728+ 2 isa perfect square, where p and ¢ are
q

prime numbers, p<q.

Find the value of p and of g.

Answerp = ................. s = [2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



24 The diagram shows speed-time graphs for a motorbike and a cyclist, travelling

along the same road in the same direction.

A
Motorbike
12 ....................................................... : :
2 Cyclist
O 6 H
<9 :
n
>
0 8 14 20
Time (s)

(a)  Find the acceleration of the motorbike during the first 6 seconds.

ANSWEF ..o m/s? [1]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



(b)  Without further calculation, state and explain whether the magnitude of
the deceleration in the last stage is greater than, less than, or equal to the
acceleration in the first stage.

Answer

The magnitude of the deceleration is greater than / less than / equal to the

acceleration in the first stage because ...............ooooiiiiiiiiiiin,

......................................................................................... [1]
(¢) When ¢ =0, the motorbike is 12 m behind the cyclist.
When ¢ = T, the motorbike passes the cyclist.
Find the value of 7.
Answer T= ...t [3]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01 [Turn Over



25 OAB is a triangle.
OA =aand OB =b.
C is the point on 4B such that AC : CB=3: 1.
D is the point on OB such that OD : DB =3 : 4.

0

(a) Find, interms of a and b,

_—

(1) AB,

ANSWEr AB = oo [1]
i) oOC,

ANSWEF OC = oo [2]

Riverside Secondary School 2026/PRELIM/4E/5N/EM/4052/01



(i)  op.

ANSWEr OD = oo [1]

(b) Qisapoint on OC such that @ = éa+%b.

(i) Show that 4, Q and D are collinear. [3]

(ii) Find the ratio of the area of triangle OA4Q to the area of
triangle ODQ.

Riverside Secondary School 2026/PRELIM/4E/SN/EM/4052/01
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Mathematical Formulae

Compound interest

n
Total amount = P| 1+ o
100

Mensuration
Curved surface area of a cone = v/

Surface area of a sphere = 477?

1

Volume of a cone = gm”zh
Volume of a sphere = EW ’

1 .
Area of triangle ABC = 5 absinC

Arc length = 6 , where 6 is in radians

1

2 . .
Sector area = 5 r o , where 0 1s in radians

Trigonometry
a b ¢
sin4d sinB sinC

a’>=b*>+ ¢*—2bc cos A4

Statistics

Mean = %Jj:

Standard deviation = ZZ:f ; _ {%f: J
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Part A
Answer all the questions.

19a°h°c? . 94°b*

1 a Simplif
(@) PHLY 5¢° l4c

1
4.6\ o

2
(b)  Simplify ( 27y j and write your answer in positive index notation.

ANSWET ..o, [2]

(¢)  Given that 2*"' =2* +32, find x.

ANSWer X =...ccccovvvniiiiiiiiieiiinnnnn.. 2]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02 [Turn Over



(d) Write as a single fraction in its simplest form al

+2_ 60
x=3 2x*-18°

ANSWEF oo

(¢)  Explain why, for all integer values of n, n(n2 - l) is always even.

Riverside Secondary School
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2 (a) A quadratic equation has solutions x = p and x =—-2p, where p is a positive

integer. Write the equation in the form x* +bx+c =0, where b and c are
expressed in terms of p.

ANSWET ..o, [2]

(b) A quadratic curve intersects the x-axis at x =2+ Ja and 2—+a .
Find the equation of its line of symmetry.

ANSWET ..o [1]

() () A straight line passes through P(-5,9) and Q(-9,3).

Find the column vector FQ

Answer P—Q S rterererererneessneessrneesanes [2]

(i) Write down another column vector that is parallel to P—Q

ANSWEF ..o, [1]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02 [Turn Over



3 (a) During the World Cup, merchandise such as jerseys and caps are sold.
Game 1 sold 12 000 jerseys and 4000 caps.
Game 2 sold 9000 jerseys and 5600 caps.
Game 3 sold 11800 jerseys and 3000 caps.

The number sold, in thousands, are shown in the matrix

12 4
W= 9 56
11.8 3

A jersey is priced at $80 and a cap at $30.

(i) Represent the price of the merchandise in a 2x1 column matrix P.

Answer P = [1]
(ii) Evaluate the matrix T = WP.
Answer T = [2]
(iii) Explain what the elements in T represent.
AFSWEF it
.................................................................................................................... [1]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02



(b) The remaining stock consists of 7000 jerseys and 8000 caps.
After a storewide discount was applied, the sale of the remaining stock is

represented by the matrix equation

d(7 8)(8(:) 30()}:(448 192),

where d is a constant.

Find the percentage discount given by the store.

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02 [Turn Over



4 (a) (i) Complete the table of values below for y = %x3 —%xz -2x+2.

-3

-2

-1

Y

-10

0

(i) On the grid, draw the graph of y = %xz’ —%xz —2x+2 for-3<x<3.

[1]

Riverside Secondary School
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(iii) The water quality level of a pond over a 3-week period is modelled by the
curve y = %x3 —%xz —2x+2, where x represents the time in weeks.
The minimum safe level for fish to survive is given by the line y=2—-x.

On the same grid, draw the line y =2—x.

[1]

(iv) From the graph, write down the value(s) of x where the water quality equals
the minimum safe level.

ANSWET X Siiiiiiieiiieeceee et [2]

(v) The fish are safe when the water quality is above the minimum safe level.
Use your graph to find the range of values of x for which the fish are safe.

ARSWEF it [1]

(b) The graph of y =ka*, where k and a are positive integers, passes through the points
(0,4) and (3,32). Find the value of k and of a.

Answer k =.....cccccooviiiiiiniiiiiiiiee, [2]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02 [Turn Over



5  The diagram shows a circle with centre O and radius 6 cm.

P
A, O, B and C lie on the circle.
PA and PB are tangents to the circle at 4 and B respectively.
O, R, O and P lie on a straight line.
Angle ACB = 1 radian. Q
A R B
6
0
I rad
C
(a) Show that triangle AOP is congruent to triangle BOP.
Give a reason for each statement you make.
ATISWEF ..ottt ettt et e et e et e et e e e e nnanaeeean
.................................................................................................................................... [3]
(b) State the value of angle AOB in radians.
Give a reason for your answer.
Answer Angle AOB = .........cccccveeene. radians
ROASOMN: ..ot e et e e e e e as 2]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02



(c) Find the area of the shaded region.

Riverside Secondary School
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Part B
Answer all the questions.

6  Triangle ABC is the boundary of a nature reserve.
A, B and C are three points on level ground.

AB =17 km.
Cis 12 km due east of 4.

The area of the nature reserve is 33 km?.

B

North

A

7 12 \¢

(@) ()  Show that angle BAC =51.8".

Answer

[3]

(ii) Calculate the length of BC.

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02



(iii) the bearing of B from C.

(b) An observation deck is 60 m above point B.

(i) A path is to be built from B to a point on AC, across the nature reserve.
Find the shortest possible length of the path.

(ii) A visitor is at the top of the observation tower.
Find the greatest angle of depression from the top of the tower to a point on AC.

ANSWEF .o [2]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02 [Turn Over



7 Ryan cycles 4 km from his home to a convenience store at an average speed of x km/h.
He spends 20 minutes in the store before cycling back home along the same route, at
an average speed of 2.5 km/h slower.

The total time taken, including the time spent in the store, is 1 hour.
(a) Show that 2x* —29x+30=0.

Answer

[5]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02



(b) Solve the equation 2x* —29x+30=0.
Give your solutions correct to three decimal places.

(d) Calculate Ryan’s average speed when cycling home from the convenience store.

ANSWEF ..o, km/h [2]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02 [Turn Over



8 Ina Hyrox Fitness Challenge, the official finish times of 150 participants from Regent
Polytechnic were recorded.

(a) The table shows the time, # minutes, taken by the participants.

Time, 50<1<70 | 70<£<90 | 90<r<110 | 110<£<130 | 130<£<150
 minutes
Frequency 12 29 X 39 21

(i) Find the value of x.

ANSWEF X =.iiiiiiiiiieeieeeeeeee e, [1]

(ii) Calculate an estimate of the mean time taken.

ANSWEF ..o, mins [1]

(iii) Calculate an estimate of standard deviation of the times taken.

ANSWEF ..o mins [1]

(iv) Another set of 150 participants from Summit Polytechnic have an estimated mean
finish time of 99.5 minutes and standard deviation of 25.6 minutes.

A commentator says that participants from Summit Polytechnic performed better
than those in Regent Polytechnic.

Explain why this comment is not fully justified.

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02



(b) The histogram shows the distribution of time, # minutes, taken by 100 participants in
a SkiErg challenge.

40

(98]
S

Frequency
[\o}
(e

3 4 5 6 7 8 9
Time taken, ¢ (minutes)

A participant who completes the SkiErg Challenge in at most 5 minutes is called a
fast finisher.

(i) Two participants are selected at random for an interview.
Find the probability that both participants are fast finisher.

(ii) Three participants are selected randomly for a photoshoot.
Find the probability that at least one of them is a fast finisher.

(iii) A coach claims that the number of participants who completed the SkiErg
Challenge in less than 5.5 minutes is greater than the number who took more
than 6.5 minutes.

Explain why his conclusion cannot be made from the histogram.

ATSWEF oot e et e e et e e et ee s e e e e e e e e e e aanaas
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9 A team at EcoFlow Dynamics is designing a rainwater collection system to water its
vegetable garden.

The diagram shows the roof that drains into the rainwater collection system.
The rectangular section shown by the dashed lines is not connected to the collection

system.

12 m

Q
\ 4

Area that drains into

the collection system Qrchpolseandiiog

: 2m
to collection system

g o i i p———

Top-down view of roof

It is known that 1 mm of rain falling on 1 m? of roof produces 1 litre of water.

During a heavy shower, 15 mm of rain falls evenly on the roof.
Only 82% of the rainwater falling on the collecting area is collected.

The vegetable garden requires 170 litres of water each day.
The tank must provide enough water for 5 consecutive days without rain.

For safety reasons, the amount of water in the tank must not exceed 90% of its capacity.

The team has a total budget of $800, which includes the cost of the tank and its

installation.
Use 7=3.142.
. . . Installation
Tank Shape and internal dimensions Cost of tank cost
A }(ljy'hnder of diameter 1.0 m and $620 $130
eight 1.1 m
Cuboid of length 1.1 m, width 1.0 m
B and height 1.1 m $680 $120
Cylinder of diameter 1.2 m and
€ | héight 0.9m $710 $80
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(a) Calculate the amount of water collected during the heavy shower.

ARSWET ..o, litres [4]

Riverside Secondary School 2026/PRELIMS/4E/5N/EM/4052/02 [Turn Over



(b) Using the information given and your answer to part (a), suggest a suitable tank for
the rainwater collection system.

Justify your decision with calculations.

Answer

[7]
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2026 Mathematics Paper 1 Solutions

Q Solutions
1a 1.56x107*
1b 7.65x10"°
2 N1
N :
A :
072° S U
p xamPaper ¢
ZN,PQ =108° (int. angles)
Bearing =360°—108° (angles at a pt)
=252°
3 g+ =32°
23y+3 - 215
3y+3=15
3y=12
y=4
& §=36.8699 or 143.1301
x=73.701286.3 (1 d.p.)
5 (@x—3)(x+5)=(x-1)"
27 x N5 — (=¥ F1)
=x* +Ox=16
6 Let.7 be the total number of cards.

Common'cards = 0.34T
Remaining cards = 0.667'
Legendary,cards =0.4(0.667)

0.4(0.667).=132
0.2647 =132
=500

Alternative Method




2 units —132
125

1 unit—132+£
125

1 unit—500

7a

180(n—2)=2340
1801 —360 = 2340
1801 = 2700
n=15

7b

20 _ 940
15

8a

_ 2x+38
x+1
p(x+1)=2x+8

px+p=2x+8
px—2x=8-p
x(p—2)=8—p

ExamPaper

8b




10 k

]:?

o = i > = i - =10.3906251
(1.6d) 2.56d

1-0.3906257

%100% = 60.9% (3 s.f.)

11a 1.05 seconds

11b
35+3C—365
35+3c-73
3c=328
c=38
12a
\/Z 2:1
1
S1:2

12b | Mass Ratio=1:8
Large mass =300x8 =2400g

138 | (PUO)N(PNO)

13bi | Aisthe set of positive integers that are factors of 10.

13bii | {~1,0,4,6,8,9,12,14,15}

13biii | 6
14
S ELLPT D) ¥
4
x+2<20-8x and —2x « &
A< x<2
14b
(o, @
-6 5 4 3 2 -1 0 i} 2 3 4 5
15a LACB
=180°=50°—-65%(Z sum of A)
=65°

ZADB = 65° (s in the same segment)




15b ZLABD
=180°-26°—-65° (£ sum of A)
=89°
Since 89° # 90°, by converse of angle in a semicircle property, AD does not pass
through the centre of the circle.
16a | 1:40000
16b | 30 cm
16¢ lcm:0.4 km
1cm?®:0.16 km®
Actual area
=8x0.16
=1.28 km® Ev
17a y:—()c2—8)c)+3h
y= —[(x—4)2 —16}+3
y=—(x-4)+19
178 X (4,19)
3
18a E
23
18b 3n—1
Sn—-2
18¢c 3n=1 _503
Sn—2""800
800(3n - 1) = 503(5n — 2)
206 =115n
n=1.79...
As n 48 notia positive integer,
Sof is not a term of‘the sequence.
800
19a

(3x—4)(2x+3)




19b

6x° —9x+4xy—6y
=3x(2x-3)+2y(2x-3)
=(3x+2y)(2x-3)

20a The first year’s interest is more than 8% of $12 000 because the interest is
compounded every quarter, so the principal amount increases every quarter.
20b 8—4 4x4
A= (12000) 1+ —
100
4x4
1= (12000)(1+
1=4473.43 (2 d.
21 6p+qg=106 E P
s EXamPaper
By substitution or elimination,
p=6,qg=70
22a 5 N
=—x+c
7 2
5
2=~ 9)+ ¢
2(9)
c= 2—E
2
41
c=——
2
5 41
=—(11)——
y 2( ) 2
y=17
R(l 1,7)
22b (3,7)
22c 40 units?
23a |216=2" <3’
23b 24,108
23c z
W03 Lo
q
= 23’ %L
p
e g =3
248 4 1.5m/s?
24b Greater. The speed change is the same (0 to 12 m/s) but occurs over a shorter time (6

s vs 8.8), giving a larger rate of change.




24c Motorbike’s distance travelled during T seconds
=48+12(¢-8)
Cyclist’s distance travelled during T seconds

=12+ 6¢
12+-48=12+6¢

t=10

25ai =
AB=b—-a

25aii

e KIASU=

7“41’ ExamPaper

25aiii | 3

25bi 7

As AQ — AD and A.1s a common point, 4, Q and D are collinear.

25bii AQ.QD—7:1







2026 E Math Prelims P2 Solutions

Qn

Solution

1(a)

19a°p°c? . 9a’b*
35¢°  l4c

B 19a°c* 14c

TT358 9%
38a*

1(b)

B 45b*c?
1

(12x*‘y6 JE
wry KIASU

(=) ExamPaper ¢

1(c)

Rt R )
2(27)=2"+32
2° =32

x=5

1(d)

x+2 60
x—3 2x°—18
x+2 60
x-3 2(x —9)
_ x+2Qn 30
Ax=3 (x2—9)
O*2) 30
T x 230 (x-3) @k 3)
W(a+2) (2:+3) 50
y (x—3)(x+3)

x* H5%24

(x—3)(x+3)
(% 48)(x-3)
3

L))

xX+8

X +3

(e)

Theénumbers n (n2 — 1) =n(n—1)(n+1) are consecutive integers. Among any two

consecutive integers, one is even. Therefore, at least one of the factors is even in
n(n®-1).
Hence, n (n2 — 1) = n(n —1)(n+1) is always even.

Alternatively,




accept if students explicitly mention that if n is odd/even, then (n-1) and (n+1) is
even/odd. Therefore n (n2 - 1) =n(n—1)(n+1)is always even.

2() | (x=p)(x+2p)=0
X +2px—px—2p° =0
X +px—2p*=0

® | (2+a)+(2-a)

2

=2

(ci)

3

{eti) Accept any answer in the fofm k(:g)

Where k is any constant.




2026 E Math Prelims P2 Solutions

3(ai)

(i)

4
80
= 9 56
30
11.8 3
1080
=| 888

(iii)

)fana 301 dollars. for each

nv% o

1034
The elements re c
,qame respectively

$1080000 $888&MM&&@@£%

respectively.

d from game 1,2 and 3

(b)

d(7 8)[800 30()}:(448 192)
(7d Sd)[goo 30()}:(448 192)

(560d 240d) = (448 /192)
560d = 448
d=0.8

Discount
=1-0.8

=02
Hence the percentage discount given is 20%




2026 E Math Prelims P2 Solutions

4(ai)
4(aii)
(iii)
p=r ‘ 2
: !
yy - 4
|
744 » Y 6
t
= 8
_— = — '—- 10
(v) | X=042
(%) )
(b) v =ka'
4 = kq®
k =4
a=2
(5)a) |, AO = BO(radius)
AP = BP(tangentS from external point)
PO is-common side
Hence AAOP = ABOP (SSS)
5(b) 2'radians
Angle at center = twice angle at circumference




5(c)

ZLAOP =1rad
Since AOAP is a right angled triangle,

tanZAOP = ﬁ
AO

tan (lrad) = ﬁ

AP = 6tan (lrad)
AP =9.344446348

Area AOAP = l X 6x9.344446348

- KIASU=:

Area ofSector@&amPaper

=18cm’

Shaded region APQ
= Area AOAP - Area of Sector AOQ
=28.03333904 18

=10.0cm>(3sf)




2026 E Math Prelims P2 Solutions

6@ 332 %(7)(12)sin BAC

sin BAC = ﬁ
42

BAC =sin™ (ﬁj
42

BAC =51.7867893
BAC =51. 8°(3sf)

(ii) =77 4127 - 12 cos51.8

BC = \/7 4197 Q
BC =9.439671) ﬁ U
BC =9.44cm(3

(i) | sin/BAC M@,mPaper y@

BC
sin51.8  sin ZACB
9.439671053 7

9.439671053sin ZACB = 7sin(51.8)
ZACB =35.64442002°
ZACB =35.6(1dp)

Bearing B from C.
=270+35.6
=305.6"

Area =33

(b)i 1
5 x12xheight =33

height =— = 5.5km

(bii) {06

0 = 0:6 (ldp)




7(a)

. 4
Time taken to store =—#
X

Time taken to home =
x—2.5

Total time on the road:60—20:40min:§h
4 4 2

_+ —_

x x—-25 3

4(x—25)+4x 2

x(x 25

I AS U=

oo pymPaper ¢/

7(b)

2x*—29x+30=0

. —(-29)+J(-29)’ -4(2)(30)
2(2)

x=1.121 or 13.379 (3dp)

7(c)

Reject 1.121, since 1.121 — 2.5 would give a negative return speed.

7(d)

2x* —29x+30=0

x =13.379 or 14121(reject)
x—2.54Q@Q379-2.8

return speed =10.9km / h(3sf)

8(a)i

x=49

(i)

Mean
15560

150
=103.883733..

=104 min s(3s/)

(iif)

(602 12)a(80° x 20}+(100*%49) + (120° x39) + (140> x21) (15560’
150 _( 150 j

1692000 ( 60)2
150 150

) 1692000 _(15560)
150 150
=22 8in s(3sf)

@iv)

e 99.5<103.7: Summit Polytechnic participants were faster on average.

e 25.6 > 22.9: Regent Polytechnic participants were more consistent.
therefore it is not justifiable as it depends on whether average speed or consistency is
considered as the criteria for “better” performance across the group.




(bi)

27 26

100 99
39

~ 550

(i)

(73 72 71)
100 99 98
8292

13475

(iii)

Histogram shows grouped data, not the exact finishing . The exact numbers on each side
of 5.5 and 6.5 cannot be determined from the histogram.

KIASU

ExamPaper




2026 E Math Prelims P2 Solutions

9(a) Area of whole roof =12x7 =84
Area not connected =3x2=6
Collecting area =84 -6 =78

Since 1mm of rain on 1m?*gives 1litre of water,
g

15 mm of rain on 78 m” gives:
78x15=1170 litres

Only 82% is collected:

Volume collectzd
= KIASU=;
=959 4litres B

ExamPaper I»

www.KiasuExamPaper.com
340




(b) Water needed for 5 days

= 5x170

=850 litres

Since 959.4 > 850, one heavy shower

collects enough water to meet this requirement.

Volume of Tank A

= r*h

= 3.142 x 0.52 x 1.1
0.86405 m?

=864 lztres B
With safety fei(nlmA S U
i seExamPaper ¢

777.6 < 850

.. Tank A is not suitable as there are

| |

I

not enough for 5days witheut rain

Volume of Tank B
=1.1x1.0 x 1.1

= 1.21 m?

=1210 litres

With safety feature,volume
90% x 12104="1089 > 850
.. Tank B 1s suitable

Volume of Tank C

= 3.142»x 0.6% x( 09

=1.018 m?

=1018 litres(4 S.f.)

Withsafety feature,velume

90% x1018.008 = 916.2"> 850
s. Tank Cuis suitable

Budget Check
Tank B: $680+ $120 =$800< $800
Tank.€: $710 + $80 =$790< $800

Beoth B and C satisfy the capacity
and budget requirements.

Tank C is recommended since
itis $10 cheaper ($790 vs $800).
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PRELIMINARY EXAMINATION



7. P9

1=

Calculate the value of V" when p =0.05, ¢ =2.17 and r = 8.7.

Answer [1]

2  The table below shows the materials needed to make one batch of concrete.
Each batch of concrete has volume 0.15 m®.

()

(b)

Material Amount per batch
Cement 25 kg
Sand 60 kg
Gravel 90 kg
Water 12 litres

How many batches of concrete can a builder make with 175 kg of cement?

Another builder has 240 kg of cement, 108 litres of water and 540 kg of each of the other
materials.

(i) Find the maximum volume of concrete he can make.

(ii) Calculate the amount of water he needs to use to make this maximum volume.

Answer litres  [1]




3

A company borrowed a sum of money at a simple interest rate of 3.5 % per year.

After 5 years, the total amount owed was $4465.
Calculate the amount borrowed.

ANSWEr 8 eeesreressrsesnn (2]
4
s0°
2 12.7 R
PORS is a parallelogram with an area of 52.6 cm?.
OR = 12.7 cm and angle POR = 50°.
Find the length of RS.
S L —— cm  [3]
5 A car travels a distance of 362 km at a speed of 84 km/h.

Both the distance and the speed are rounded to 1 significant figure before the journey time is
calculated.

Without doing any calculations, state whether the calculated journey time is greater than or less
than the actual journey time. Explain your answer.

Answer

[1]




6

()

(b)

(c)

Given that 3/8F =23 _23%-1 find k.

Factorise completely 24mn —16m—42n+28.

Expand and simplify (5 — 3x) (2x* + 4x — 1).

Answer k=

Answer




65 _5(-5x-1) 55

7 (a) Solve the inequalities —— < ——= < —.
3 6 4
ANSWEE ... eeeererssssessssssseesessns [3]
(b)  Given that x is a perfect square, write down all the possible values of x.
ANSWET ... oeeereessssensesseseesessns (1]
8 The diagram shows a triangular garden POR.
A sprinkler is to be installed inside the garden.
R
P
(a)  Construct the bisector of angle ROP. [1]
(b)  Construct the perpendicular bisector of OR. [1]
(¢)  The sprinkler is to be placed nearer to PQ than to RQ, and nearer to Q than to R.

Shade the region inside the garden where the sprinkler can be placed. [1]




2a+3

5—a

1
9 Rearrange the formula =m- 3 to make a the subject.

Answer a=

10 The sum of the first n terms of a linear sequence 1s %n (7n —3).

(a)  Find the first 3 terms of the sequence.

Answer , s

(b)  Find, in terms of n, an expression for the nth term of the sequence.

Answer




11

The diagram shows a frustum which is part of a right circular cone.

The frustum has a slant height of 17 cm.

The top of the frustum is a circle of radius 9 cm and the base is a circle of radius 15 cm.
Find the volume of the frustum.

Answer cm

[4]




12 (a) Use prime factors to explain why 96x45 is not a perfect square.

[2]

(b) The number 96x45 L is a perfect cube where m and » are prime numbers.
n

Find the value of m and the value of n.

Answer m=

n= 2]
(¢)  The number S =2°x3"x5.
The lowest common multiple (LCM) of 45, 96 and P is S.
P is between 30 and 300.
Give a possible value of P.
Answer P = [1]

13 Given that 2m—1= (2n + 5)2 , where n is a positive integer.

Show that m is an integer.

[1]




14 The force, F, between two objects is inversely proportional to the square of the distance, d,
between them.

(a)  Sketch the graph of F against d.

Answer

(b)  The distance between the objects is increased by 30%.
Calculate the percentage reduction in the force between the objects.

Answer % (2]




15

()

(b)

The retail price of a refrigerator is $4 800.
During a promotional sale, a discount of 15% is offered.
The refrigerator is sold at a profit of 20%.
Calculate the cost price of the refrigerator.

T 2]
The price of a tablet in France 1s €1004.96.
The same tablet is 12% cheaper in France than in Singapore.
The price of the tablet in Singapore is $1690.
Find the exchange rate between Singapore dollars ($) and euros (€).
Give your answer in the form S1 = €x.

16 Given that x* —14x+ p is a perfect square, find the value of p.

Show your working.

Answer p= [2]




17

Bucket 1 Bucket 2

The diagram shows two geometrically similar empty buckets.
The height of the smaller bucket is 15 ¢cm, and the base area of the larger bucket is 686 cm?.
Water is poured into both buckets at the same constant rate.

The smaller bucket takes % of the time the larger bucket takes to fill completely.

(a)  Find the height of the larger bucket.

Answer cm  [2]

(b)  Find the base arca of the smaller bucket.

Answer cm?  [2]




18

A bag contains 12 blue marbles, 8 red marbles and 10 green marbles.
After p green marbles are removed from the bag, the probability of choosing a green marble is

now —.

13
Find the value of p.

Answer p= [2]

19

215

D C

The diagram shows a square ABCD.
QPC and BPD are straight lines.

BA = BQ and angle PBQ =21°.
Find angle DCQ.

Answer Angle DCQ = (2]

oooooooooooooooooooooooooooo




20 (a) Write 9.6x107" in the form Ax107'2,

Answer [1]

(b) Work out (9. 1x 10‘12) +(9.6>< 10*13) ;
Give your answer in standard form.

Answer [1]

21

B

A, B, C, D and E are points on the circle, centre O.
AC is the diameter.

AC and ED are extended to meet at F.
CE = CF and angle AFD = x°.

(a)  Show that angle DBC = x°.
Give a reason for each step of your working.

[2]

(b) Find, in terms of x, angle ACD.
Give a reason for each step of your working.

Answer Angle ACD = [2]




-3=0.

22 Solve the equation L
x+3 2x-1

Show all your working.
Give your solutions correct to 2 decimal places.

Answer y=




23 N

100 " =

P

40
\/
R

P, QO and R are three points on horizontal ground.
PQ =100 m and the bearing of P from Q is 252°.
PR =40 m and angle PRQ = 59.8°.

(a)  Find the bearing of Q from P.

Answer [1]

(b) A lifeguard stands on top of an 8-metres high watchtower at P.
A jogger walks along the straight path from R to Q.

(i) Calculate the shortest distance from P to RQ.

(ii) Calculate the greatest angle of depression from the lifeguard to the jogger.




24

ABCD is a parallelogram.

Q 1s the midpoint of AC and P 1s the midpoint of AQ.
R is the point on AB such that AR = 2RB.

AD=a and AB =3b.

(a)  Express DP , as simply as possible, interms of aand b .

Answer



(b)

Explain why DP is parallel to Q—R




25

0 B

The diagram shows a quadrant 4OB of a circle with centre O and radius 5 cm.
AC is parallel to OB and angle AOB = 90°.
BC is an arc of another circle with centre 4.

(a)  Find the length of arc BC.

Answer

(b)  Find the shaded area.

Answer

[3]

[3]




26 x-1) (x+2) x-2) x+8 (x—1) (x+5) (x+4) (x +6)

The list shows the masses, in kg, of 8 parcels handled by delivery company 4.
The sum of the mode and the median of the masses is 36kg.

(a) Show thatx=17.

Answer

[3]

(b) Calculate the mean and standard deviation of the masses of the 8 parcels handled by
delivery company A.

Answer mean = kg

(¢) Delivery company B handled another 8 parcels.
The mean mass of the parcels was 18 kg and the standard deviation was 3.12 kg.
By commenting on the (1.) the means and (2.) the standard deviations, compare the
distributions of the parcel masses handled by delivery company 4 and B.

Is
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1

(a) Solve 2 =
5

= |

(b) Factorise completely 8a’h—18ab>.

AASWEE X = voswnm mom assysssmm s

Answer



(c)

(d)

Solve these simultaneous equations.

3x-2y=13
S5x—-3y=21

Y ou must show your working.

Write

13+7x

(x—2)(2+5) 2-x

Answer X = .o

as a single fraction i its simplest form.

HUSWEF woscvsmasms s i s s [3]

[Turn over



2
506 507
2 (a) Simplify (#J
z

(b) Wilfred invests $200 000 in a bank.

The bank pays compound interest at an annual rate of
1.2% for the first year,

r% for each subsequent year.

Given that there is a total amount of $212 646.50 in the bank at the end of 3 years,
find the value of 7.

P i i e O A S — [3]



(¢) There are only black pens, blue pens and green pens in a shop.

The ratio of the number of black pens to blue pens is 3 : 4.
The ratio of the number of blue pens to green pens is 5: 3.

There are more than 150 pens in the shop.

What is the least possible number of green pens in the shop?

[Turn over



3 (a) A manufacturing firm purchases a laser-cutting machine.
The value of the machine, V' (in thousands of dollars), after ¢ years is modelled by

V =500x(0.8)".

Find the initial value of the laser-cutting machine.

ARSWer $ oo

n the grid below, draw the graph o = x (0. or 2<1t<10.
b) On the grid bel d he graph of ' =500 0.8)" for 2 10

t 2 4 6 8 10

V 320 205 131 83.9 3T

V' (thousand dollars)
A

600

500 ¢

400 4

300

200 ¢

100 4

] = > t(years)
0 0



(¢) By drawing a tangent, work out an estimate for the gradient of the graph when ¢ =5.

(d) Given that another graph of y=90xa™" where a > 0, passes through (3 s %J ’

find the value of a.

Answer a= ........cccoiiiiiiiiiiinnn. (3]

[Turn over



4  The National Environment Agency records the monthly rainfall (in mm) in Singapore.
The cumulative frequency diagram represents the monthly rainfall from 2021 to 2025.

A

I ey _—— —

50

40 yi

Cumulative
frequency

30

20

10

0 100 200 300 400 500 600 700

Monthly rainfall (mm)

(a) Use the diagram to estimate

(i) the median monthly rainfall,

Answer ..., mm [1]

(i) the interquartile range of the monthly rainfall.

ANSWEr sovwrnevrsusssvasmppoeses mm [2]



(b) A monthly rainfall of 50 mm and below is classified as extremely dry in Singapore.
Based on the data provided for the period 2021 to 2025, calculate the probability that

a randomly selected month is not classified as extremely dry.

ST oo i vttt et s s e St 2 i [2]

(¢)  The rainfall measurements, in mm, for the first five months of 2026 are recorded as
9.4 mm, 202.2 mm, 38.2 mm, 179.8 mm, and 185.2 mm.

By considering the inclusion of these five new data points into the original dataset,
explain how the median will change. Justify your reasons.

[Turn over



(a) & ={integersx : 1<x<15}
A = {multiples of 2}
B = {factors of 24}

(i) Explain why it is not true that B c 4.

(ii) List the elements of 4UB.

ANSWEP soivivmimismsrr o s [1]

(b) Set.X and set Y are such that X Y =.
In the space below,
(i) complete the Venn diagram to represent set X and set Y,

!

(ii) shade the region on your diagram which represents (X U Y)

o]

[2]




(¢) A bag contains 16 balls.
9 of the balls are black and the rest are white.
One ball is taken at random from the bag.
If the ball is black, it is not put back into the bag.
If the ball is white, it is put back into the bag.

A second ball is then taken at random from the bag.
Part of the tree diagram that represents these outcomes is drawn below.

(i) Complete the tree diagram.

First ball Second ball
------------- Black
9 BlaCk
16 White
Black
16 White
White

(ii) Find, as a fraction in its simplest form, the probability that the two balls are of
different colours.

ANSWEF .ot (2]

[Turn over



6  The diagram shows a sketch of the line 5y +2x =17 and the line y = 8.

y=8 SI T

S5p+2x=17
o
Q X

0
The line 5y +2x =17 meets the axes at P and Q.
The line y = 8 passes through the points S and R.
RQ is parallel to the y-axis.
(a) Find the coordinates of Q.

Answer O ={(............ T

(b) Write down the equation of the line parallel to PQ and passing through the point S.

IATRHOT ittt it b i tibb i it



(¢) The length of PO is \/E units.
Find the value of £.

ANSWeEr K= sismninevvvrs sssanmmmansvai [2]

(d) The diagram represents a map where the quadrilateral PORS represents a nature park.

Given that the actual area of the nature park is (1.73502x106) m?, find the actual

distance of RQ in kilometres.

Answer: BO'= commoimms svevsans km [4]

[Turn over



()

X and Y are points on a circle, centre O with radius » cm.
XZ=(r+2)cm, YZ=(2r— 5) cm and angle XZY = 90°.

(i) Form a quadratic equation in terms of » and show that it reduces to

32 —20r+29=0.

Answer

(ii) Solve the equation 32 =20r +29 =0,

ANSWEL ¥ siviinvvisvins 4 [3]



(iii) Explain why one of the solutions in part (a)(ii) cannot be the radius.

............................................................................................. [1]
(b)
The diagram shows a solid hemisphere of radius » cm.
Given that the solid hemisphere is melted down and recast to form a solid cone
with radius %r cm and height 4 cm, express £ in terms of 7.
Answer h= ......cccoiiiiiiiiiiininn, [3]

[Turn over



The diagram shows a quadrilateral, ABCD.
AB=15cm,BC=8 cm, AC=17 cm, CD =13 cm and angle 4ADC = 0.9 radians.
The point M lies on AD such that AM : MD =3 : 4.

(a) Show that angle ABC = % radians.

Answer



(b) Find the size of angle ACD.

(¢) Find the area of triangle AMC.

Answer Angle ACD =

AnSwer .....ocoiveiinnnn.

[Turn over



(@)

In the diagram, ABC is a triangle where AB = AC and M is the midpoint of BC.
XY is perpendicular to AC.

(i) Show that triangles ACM and XCY are geometrically similar.

Answer



(ii) AB =20 cm, XY =5 cm and angle XCY = 30°.

area of AXCY

Find the value of —M8M8M8—.
area of AABC

Answer

[Turn over



(b)

ABCDEFGH is part of a regular n-sided polygon.

Each exterior angle of the polygon is 2x° and each interior angle is 13x°.

ABP and HGP are straight lines.

(i) Find the size of each interior angle of the n-sided polygon.

Answer

(ii) Find the size of angle BPG.

Answer Angle BPG = ° 4]



10 Singapore relies on four water sources for its water supply.
It comprises water from local catchment, imported water, recycled water and desalinated water.

Recycled water (R) and desalinated water (D) are produced at five water plants respectively.
The matrix M shows information about the production capacity for each water plant,
measured in million gallons per day (mgd).

R D

20 30) Plantl
35 70| Plant2
50 30| Plant3
50 30| Plant4
50 30) Plant5

1
(a) Evaluate the matrix K=TMS, where T=(1 1 1 1 1)and$ :( J.

Answer K= [2]

(b) State what the element(s) of matrix K represent.

[1]

[Turn over



(c)

(d)

The four water sources supply Singapore’s daily water demand of 440 million gallons
a day (mgd).

If a pie chart is drawn to represent these four water sources, calculate the sum of the
angle of the sectors representing the water from local catchment and imported water.

Answer * 2]

In 2060, Singapore’s daily water demand will be double that of the value in part (c).
To meet this demand, the production of recycled water and desalinated water must
reach the target percentages shown below.

2060

» Recycled water e Desalinated water

55% 30%

% Percentage of demand

OTHER SOURCES
» Water from local catchment
e Imported water

Source: PUB STRAITS TIMES GRAPHICS

Hence, Singapore plans to raise the production capacity of its water plants as follows:

Recycled water

e Plant 1 will increase its capacity by 150%, while the other plants remain unchanged.
¢ A new Plant 6, with the same production capacity as Plant 5, will be built.
¢ A new Plant 7, with a production capacity 1.5 times that of Plant 6, will be built.

Desalinated water

e All existing plants will remain unchanged.
¢ A new Plant 6, with a production capacity 1.2 times that of Plant 2 will be built.




Using the given information, justify with calculations whether the new production
capacities will meet the respective target percentages set for 2060.

Answer

[Turn over



(e) Inorder to increase its water supply, Singapore aims to expand its local catchment area.

The bar chart compares the percentage of Singapore's land area used as local catchment.
However, the chart is misleading.

Singapore’s Local Catchment Area
100

Percentage of land area (%)

Now Future

Suggest one adjustment to the chart to avoid misinterpretation of the data.
Justify your reason.

(2]

END OF PAPER
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v P4

1-/r

Calculate the value of ¥ when p =0.05, ¢ =2.17 and r = 8.7.

V= (0.05)(217) _ -0.0557 (3s.f)

1-+/8.7

Answer [1]

The table below sho te S
Each batch of concr

) @rﬁoun@é{ @
Cement 25 kg
Sand 60 kg
Gravel 90 kg
Water 12 litres

(a) How many batches of concretewcan a builder make with 175 kg of cement?

No of batches = 1—7—5 =4}
25

Answer [1]

(b)  Another builder has 240 kg of cement, 108 litres of water and 540 kg of each of the other
materials.

(i) Find.the maximum volume of.concrete he can make.

4
Since limiting material is;gravel, no of batches = 59—00 =6

Max yolume = 6x045=0.9 m’

Answer m*  [2]

(i), Calculate the amount of water he needs to use to make this maximum volume.

Amt = 6x12 =72litre

Answer litres [1]




3 A company borrowed a sum of money at a simple interest rate of 3.5 % per year.
After 5 years, the total amount owed was $4465.
Calculate the amount borrowed.

s465- p+ BB
100
4465=1.175P

P =$3800

Q 12.7 R

PORS is a parallelogram with.an area‘of 52.6 cm?.
OR =12.7 cm and angle POR = 50°.

Find the length of RS.
=20 41417 l(RS)(12.7)sinSO°><2 =52.6
12.7 2
sin500 = 144 __ %26
RS OR 12.7s1n50°
R 417 =5.41cm (3s.f)
sin50°

=54lcm (3s.f)

Answer cm  [3]

5 A car travelsa distance of 362 kmiat a speed of 84 km/h.
Both the distance and the speed are rounded to 1 significant figure before the journey time is
calculated.

Without doing any calculations, state whether the calculated journey time is greater than or less
than the actual journey time. Explain your answer.

Answer — The ¢alculated J ourney time is greater than the actual _journe_y time.

' distance
The distance is rounded up while the speed is rounded down so

becomes




(a)

(b)

(c)

Given that %/8_]‘ =G , find k.

%/_k _ 93k _ p3k-1

(2 2 ()

ok _ o3k (1 _lj
2

23k -1

T KIASU=

ExamPaper

Factorise completely 24mn—16m —42n+28.

24dmn—16m—42n+ 28
= 2(12mn—8m—21n+14)

=2[4m(3n-2)-7(31=2)]
=2(3n-2)(4m—-17)

OR

24mn =16m—42n + 28
=4m(6n—=4)—7(6n—-4)
=(6n—4)(4m—7)
=231 22) (4in - 7

Expand and simplify. (5 — 3x) (2x* + 4x — 1).

(5-3x)(2x + 4= 1)
=10x% 6> +20x —12x% — 5+ 3x
— 26X — %% +23x -5

%n A

Answer

Answer




7 (a)

(b)

5(-5x-1
Solve the inequalities — 65 & M £ 2 ;
6 4
65 _5(-5x-1) 5(5x1) 55
D AT 6 4
y ° 10(~-5x—1) <165
~130<5(~5x1) (=5
—26 5%~ or —5x—1<16%
—25 £—5x%
I
p 17

KIASU!‘%@@
_....ExamPaper 7

Given that x is a perfect square, write down all the possible values of x.

0,1,4

8 The diagram shows a triangular garden POR.
A sprinkler is to be installed inside the garden.

(@)
(b)
(©)

Construct the bisector of angle ROP. [1]
Construct the perpendicular bisector of OR. [1]

The sprinkler is to be placed nearer to PQ than to RQ, and nearer to Q than to R.
Shade the region inside the garden where the sprinkler can be placed. [1]




2
9 Rearrange the formula at3

1 :
=m—— to make a the subject.

5-a
2a+3 1
=m-——
5—-a 3
2a+3 3m-1
5—-a 3

3(2a+3)=(3m-1)(5-a)

6a+9=15m-5-3ma+a

Sa+3ma=15m-14
a(5+3m =15m—-14

&< 1“ExamPaper

Answer  @=orrrrrereeeen [3]
10 The sum of the first n terms of a linear sequence is %n(7n -3).
(a) Find the first 3 termsof the sequence.
T,=2
T,=11-2=9
T, = 27L= 15
Answer 2 , 9 , 16 [2]

(b) « Find, in terms of ny"an expression for the nth term of the sequence.

Answer Tn-—5




11

The diagram shows

stum whic art of a right circufla
The frustum has a sl{Lh @n_ 1 cn’épe? y

17

The top of the frustum is a circle of radius 9 cm and the base 1s a circle of radius 15 cm.

Find the volume of the frustum.

Let the height of the frustum be / em.
Let the height of the cone be H cm,

h=+17%-16* =253
H 15

H-J253 9
OH =15H — 154253
6H = 198253
~ 15\/6253

volume offrustum

1;;(15)2[15*/753}—1

6 3

3
9369.39 -2023.79
7345.60

=7350 cm’ (3s.1)

7r(9)2 (15\/62—5_5 —\/EJ

[Al]

Answer

[4]




12 (a) Use prime factors to explain why 96x45 is not a perfect square.

96><45:(25><3)><(32x5):25><33><5

WSAUATC, | ereesseeseesessssssssesesessssss s8R R RS RS [2]
(b)  The number 96x45 2% s a perfect cube where m and n are prime numbers.
n
Find the ValuﬂKalid ﬂ\g U .
p Answer M= 5 i
e [2]
(¢©)  The number S =2° x3° %5«
The lowest common multiple (LCM) of 45, 96 and P is S.
P is between 30 and 300.
Give a possible value of P.
S =2°x3’x5 f45=3%%5, 96 =2"x3
P=3"x2=54/ 3’ %2% =108/ 3*x2° =216/ 3’ x5=135/3* x2x5=270
Answer P = 54/ 108/ 135/216/270  [1]
13 Givén that 2m~1=(2n% 5)2 , Where'n is/a positive integer.
Show that m is an intéget.
21 ¥ Sjis0dd so (3n #15)" isodd, (2 + 5)°+ Lis even and 2m is even, m is an integer.
or
w2l =4 %20n + 25, 2= dn’ + 20 + 26, m = 2n” + 10n + 13, Since n is a positive
integer, 2nt+10n +13 isa positive integer. m is an integer. [1]




14 The force, F, between two objects is inversely proportional to the square of the distance, d,
between them.

(a)  Sketch the graph of F against d.

Answer

[1]

ExamPaper ¢

(b)  The distance between the objects is increased by 30%.
Calculate the percentage reduetion in the force between the objects.

new distance =1.3d

new force =

(1.3d)°
4y _ *
27 2
% change = % x100%
Fr (

=-40.8% (3 s.0)
% reduction = 40:8%

Answer % [2]




15 (a) The retail price of a refrigerator is $4 800.
During a promotional sale, a discount of 15% is offered.
The refrigerator is sold at a profit of 20%.
Calculate the cost price of the refrigerator.
Selling price after discount = 4800x0.85 = $4080
1
Cost price = 4080x 100 _ $3400
120
ANSWET S oooeesreeressrssssssssssssnns [2]
(b)  The price of a Fr _ R
The same tablg 1 If' =S B OT
The price of' t in p © —
Find the exchmm %? llar%’ ang suros (€).
Give your ans $1 (@ F)
Method 1: Method 2:
g Price in F S$) = 0.88x1690 = $1487.20
SG price in Furo = 100488y ¢14p | Price in France (S3) [i/n] 5
1142 100496
= g Exchange rate = =0.67573
Exchange rate T 0.67573 X g 1487.20
$1=€0.68 (2 d.p) $1=€0.68 (2 d.p)
ABSWER oo 2]
16 Given that x* —14x+ p is a perfect squaré; find the value of p.
Show your working.
2
14 —-14
—14x + x* — 1444 S —=| +
{ & [ 2 ) ( 2 ) i
2
-14
B | T2=0
( 2 j ’
=49
Answer p = [2]




17

Bucket 1 Bucket 2

The diagram shows two geometrically similar empty buckets.
The height of the smaller bucket is 15 cm, and the base area of the larger bucket is 686 cm?.

Water is poured into [» o lkeiRs s congtantrate
The smaller bucket taceN- AT R h) 1R oe Plec=] 11 completely.
(a) Find the heighEof%eaairger bgkgf p e r /

Piss _ Piig
V. h

small small
3
8 _[ Moig
1 15

=30cm

Answer cm  [2]

(b) Find the base arca of the smaller bucket.

2
Asmall :(l)
686 2
1 2
=/ — | %686
Asmall (2)

“171.5cm?

Answer cm?  [2]




18

A bag contains 12 blue marbles, 8 red marbles and 10 green marbles.
After p green marbles are removed from the bag, the probability of choosing a green marble is

now —.
13

Find the value of p.

10-p 3
30-p 13
130-13p=90-3p
10p =40

p=4

19

217

The diagram shows,a square ABCD.
QPC and BPD are straight lines.
BA = BQ andrangle PBQ = 21°.
Find angle DCQ.

Since B4 = BQ and BC= BA, ABOC is.an isosceles triangle.
180° —(21° +45°)

£BCO = ,
=57°

Z/DEQ =90%= 57°
L

Answer Angle DCQ = (2]




20

(@)  Write 9.6x107" in the form Ax107'%,

Answer  0.96x107'2

(b) Workout (9.1x1072)+(9.6x107%).

Give your answer in standard form.

Answer  1.006x107!!

21

B

A, B, C, D and E are points on the circle, centre O.
AC is the diameter.

AC and ED are extended to meet at F.
CE = CF and angle AFD = x°.

(a) Show that angle DBC = x°.
Give a reason for gach step of your working.

ZDEC =x° (base Zs of isos A)
ZDBC = x? (s in same segment )

(b) . Find, in'terms of x;angle ACD.
Give a reason for'eachstep of your working.

ZAEC =90° " (£:in a semicircle)
ZACD =180°=(90°+x°) (s in opp segment )
—90°—x° [Al]

Answer Angle ACD =

[2]




-3=0.

22 Solve the equation 2x 3
x+3 2x-1

Show all your working.
Give your solutions correct to 2 decimal places.

25 3
x+3 2x-1
2x(2x—1) 5(x+3) 3(x—|—3)(2x 1)

(x+3)(2x—1) (x+3)(2x-1) (x+3)(2x-1)

Exa %p?{u §

=-0.27984 or -10.7201
=-028 or -10.72 (2d.p)

Answer y=




23

P, O and R are three m ilorize § LJ —

ro- 1tmad e P GBBr

(a)

(b)

Find the bearing of O from P.

252°-180°="72°
Bearing of O from P = 072°

Answer

A lifeguard standsion top of an 8-metres high -watchtower at P.
A jogger walks alongthe straight path from R to Q.

(i) Calculate the shortest distance from P to RQ.

Let d'be.the shortest distance.

8in 59.8° = i
40

d =40sin 59.8°
=34.5709
=34.6m1 (3 s.f)

(ii) (Calculate the greatest angle of depression from the lifeguard to the jogger.
Let 8 be the angle of depression.

anf = <
34.5709

0=13.0293
=13.0° (1 d.p)

Answer




24

A —-

ABCD is a parallelogia

Q is the midpoint of & of

R is the pomt on AB JCh

4D =3 and 45 = 3ExamPaper

(a)  Express DP, as simply as possible, in terms of aand b .

S .

AP =—AC
4

:%(a+3b)

[Hsz—a+%(a+3b)

:—§a+§b
4. 4

= (b-a)

Answer



(b)  Explain why DP is parallel to OR .
Since AR =2RB, AR =2b.
OR =04+ AR
= —%(a+3b)+2b

=—la+lb
22

“KIASU=

vExamPaper ¢
311
—5[5“"*‘) }
Z%@

. 3__ 44 _
Since DP = EQR § DP is parallel to OR .




25

The diagram shows a quadrant AOB of a circle with centre O and radius 5 cm.

(a) Find the length=af arc

xamPaper ¢
AB =52 +5% =+/50 p

arc length = %x 2r (\/5—0)

=5.55 cm (38.f)

AC is parallel to OB and e AQB = 998
BC i1s an arc of anotrgl wifintsen . U - —

Answer

(b)  Find the shaded area:

2
area of sector ABC = %x 72'(\/%)

area of segment = ix 7z(5)2 —%(5)2

shaded area = area of sector ABC —area of segment
1

= SO (5P -3 (6F

2

=12.5 cm®

Answer

[3]

[3]
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x-1) +2) x-2) x+8) (x—1) (x+5) (x+4) (x+6)

The list shows the masses, in kg, of 8 parcels handled by delivery company 4.
The sum of the mode and the median of the masses is 36kg.

(a)

(b)

(©

Show that x = 17.
Answer

Rearranging:
x—2),x-1),x-1),x+2),x+4),(x+5),(x+6),(x+8)

mode = (x - 1%1!‘ Az@]a )=
E

xamPaper J

x=1+x+3=36
2x=34

x=17 3]

Calculate the mean and"standard deviation of the masses of the 8 parcels handled by
delivery company A

Masses: 15, 16, 16, 19, 21, 22,23, 25

Mean = % =19.625kg

SD =3.4618=3.46 kg
Answer mean = kg

Standard deviation = kg [2]

Delivery company,B handled another 8 parcels.

Themean mass of the parcels-was 18 kg and the standard deviation was 3.12 kg.

By _commenting on.the (1:)-the means and (2.) the standard deviations, compare the
distributions of the parcel masses handled by delivery company A4 and B.
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ANSWEr X = oot

(b) Factorise completely 8a°b =~ 18ab’

8a°b=18abh’>
B 2ab(4a2 —9b2)
=2ab(2a-3b)(2a"% 3b)




(¢) Solve these simultaneous equations.

3x—-2y=13
S5x=3y=21

You must show your working.

10x 6y 42. ... (4)

R 4 IASU

2. ExamPaper ¢

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

13+ 7%

; E, . f B e
(d) Write gr as a single fraction in its simplest form.

(s2)(2%#5) 2-%

13+7x 3
@ 2)(2h5) 2%
_ - SRS L
(x—2)(2x+5) (x—2)
R ERY o2 DA S,
(x #2)(2x%5) - (x-2){2x+5)
_ 131 T 6x-15
(s 2)(2x £5)
- X 52
-2 2% +8)
v o
C2X%5

Answer .........coooo..

[Turn over



506 _ _507 \?
2 (a) Simplify (%}
Z

2
(Zsosxzst
0
Z
1013 \2
_ Z
- KIASU=

ExamPaper ¢

ARSWEF .o, [2]

(b) Wilfred invests $200.000 in a banks

The bank pays compound interest at, an annualrate of
1.2% for the first year,

1% for each'subsequent year.

Giventhat there is a total amount 0f $212-646.50 in the bank at the end of 3 years,
find the value of 7.

n
A1=P(1+Lj
100

4, =200000 (1 + EJ
100

A_£$202400

n
4= P|r+
100

2
212646.50 = 202400| 1+ ——
100

J1.050625 =1+ﬁ

r=(1.025-1)x100=2.5

ANSWer = .....ccciiiiiiiiiiiiiiiiian [3]



(¢) There are only black pens, blue pens and green pens in a shop.

The ratio of the number of black pens to blue pens is 3 : 4.
The ratio of the number of blue pens to green pens is 5 : 3.

There are more than 150 pens in the shop.

What is the least possible number of green pens in the shop?

— P

Method 1 o m—

Black : Blue :jGxe -
s -« EXamPaper J
15 250 .: 132

= total number of pens is a multiple of 47 and more than 150.

= total number of pens.= 47 x4'=188

Least possible number of greenspens = 12 x 4= 48

Method.2

Black : Blue:Green
4
s 3
47x4 =188

Let 15u + 20u+12u >150
47u>150

u>3—9—
47

Least possible number of green pens = 12x4 =48

Answer ..........coooiiiiiiiin.. pens [3]

[Turn over



(a)

(b)

A manufacturing firm purchases a laser-cutting machine.
The value of the machine, ¥ (in thousands of dollars), after ¢ years is modelled by

V =500x%(0.8)".

Find the initial value of the laser-cutting machine.

Let£=0, ¥ =500x(0.8)" = 500
Initial value = 500x1000 = $500000

On the grid bel ! e §Vg)x(0 i 1 ().
g § mPaper %

t 2 4 6 8

14 320 205 131 83.9 53.7

V' (thousand dollars) [3]
A

600

500

400

(34040)
300

200 S

i 4

100 <

&%

V =500x(0.8)"

P ¢ (years)
. 3 4 6 g (0.9-510



(¢) By drawing a tangent, work out an estimate for the gradient of the graph when = 5.

Draw a tangentat =5

340-0

Gradient = =-35.789 = -35.8 (3sf)

KIASU

ExamPaper

Answer ...

(d) Given that another graph of«s»=90xa * where a > 0, passes through (3 " %j "

find the value/of a:

y=90xa""
£:90><a_3
4

4s_%0

4 g8

a =8
2=
=2

Answer a =

[Turn over




4 The National Environment Agency records the monthly rainfall (in mm) in Singapore.
The cumulative frequency diagram represents the monthly rainfall from 2021 to 2025.

A

60 oo

50

40

Cumulative
frequency

30

20

10

0 100 200 300 400 500 600 700

Monthly rainfall (mm)

(a) " Use the diagram.te estimate

(i) the medianamonthly rainfall,

Median =205 mm

Answer .........ociiiiiiiiiiiinn. mm [1]

(ii) the interquartile range of the monthly rainfall.

IQR =270 -130
IQR =140 mm




(b) A monthly rainfall of 50 mm and below is classified as extremely dry in Singapore.

(©)

Based on the data provided for the period 2021 to 2025, calculate the probability that

a randomly selected month is not classified as extremely dry.

No. of months classified as extremely dry = 3

Probability = o0-2 2t

60 60
Probability—KuAsu L. P
ExamPaper ¢ S”

ARSWEE, 1 a0 e eeieeviieeeiaenan, [2]

The rainfall measurements, in mm, for the first five months of 2026 are recorded as
9.4 mm,;202.22mmy38.2 mm, 179.8 mm, and 185.2 mm.

By considering the inclusion of these five new data points into the original dataset,
explain how the median will change. Justify your reasons.

The new median will be less than thé original median.

All the measurements are below/smaller/lesser than the original median,
therefore the median will shift towards a value lower than 205 mm.

[Turn over



5 (a) &={integersx : 1<x<15}
A = {multiples of 2}
B = {factors of 24}

(i) Explain why it is not true that B — A.

1 and 3 are elements of set B but not elements of set 4.

.............. KIASUs>P "

(ii) List the eleE‘ﬁﬁW a p er /

AUB=1{1,2,3,4,6,8,10,12,14}

[2]



(¢) A bag contains 16 balls.
9 of the balls are black and the rest are white.
One ball is taken at random from the bag.
If the ball is black, it is not put back into the bag.
If the ball is white, it is put back into the bag.

A second ball is then taken at random from the bag.
Part of the tree diagram that represents these outcomes is drawn below.

(i) Complete t i
First balK %ﬁau
aper

1 2 Black
9 Black (

[2]

(ii) Findyas a/fractionin its simplest form, the probability that the two balls are of
different colours.

P(different‘colour)= 2 l l % i
16 15 16 16
P(different colour) = ﬂ
1280

ARSWEr oot [2]

[Turn over



6  The diagram shows a sketch of the line 5y +2x =17 and the line y = 8.

y=8 SI G

o SU

ExamPa /

o]

The line 5y +2x =17 meetsithe axes'atP.and Q.

The line y = 8§ passes through the points S and R.
RQ is parallel to the y-axis.

(a) Find the coordinates'of Q.

0= (8.5,0)

Answer Q= (............ y e )

(b) Write downrthe equation of the line parallel to PQ and passing through the point S.

Sp+2x =17

2
gradient= ——

2
SRE——x+8
> 5




(¢) The length of PQ is \/E units.
Find the value of £.

PO=J(0-85)" +(3.4-0)"

KIASU

-k =83.81
ExamPaper

Answer k= ...ccoooiiiiiiiiiiiii [2]

(d) The diagram represents @ map where the quadrilateral PORS represents a nature park.

Given that the actual areayof the nature park is (1.73502><106> m?, find the actual

distance of RQ in kilometres.

Area of PORS =%x(4.6+8)><8.5

Area of PORS =53.55 units’

53.55 uhits” : 1.73502 x10° m?
{ unit? : 32400 m’

V1 unit? £4/32400,m°
Lunit : 180 m

RO =8x180 m =1440 m
RO =1.44%m

Answer RO = ......ccccoevvinnnn... km [4]

[Turn over



(@)

Xand Yare pm&lA& luJ(adl-ﬁF'b

7o B AP AT

(i) Form a quadratic equation in terms of 7 and show that it reduces to

32 —20r+29=0.

Answer

0oZ :(r+2)—r =2cm
By Pythagoras Theorem,
07% + 7Y?* = OY?

22+ (2r Q=

4+ (4 -20r +25) =
4ady’ — 20k +25—12=0
312 207429 = 0

[3]

(ii) Solve the equation 3% —20r +29 =0.

—(—20)4;\/(—20)2 ~4(3)(29)

2(3)

TR —

L 20+4/52

6
r=4.5351 or 2.1314

r~4.54 or 2.13

Answer v .............. (o) SR [3]



(iii) Explain why one of the solutions in part (a)(ii) cannot be the radius.

r = 2.13 cannot be the radius because the length of YZ cannot be negative.

(b)

KI

Ex

Answer h= .......ccceiiiiiiiiniiinin. [3]

[Turn over



The diagram shows a quadrilateral,; ABCD.
AB=15cm, BC=8 cm, AC =17 cm, CD = 13 cm and angle ADC = 0.9 radians.
The point M lies on AD suchithat AM.; MD =3 : 4.

(a) Show that angle 4ABC = % radians.

Answer
Method:1
AB* + BC?' =15 +/8% =289
AC? =17%,=28%9

Since AB> #BC*=.4C°,
by the converse of Pythagoras Theorem,

angle ABC= % radians.

Method 2
1524825177
2(15)(8)

ZABC =cos™' 0= % radians

cos LABC =

[2]



(b) Find the size of angle ACD.

sin ZCAD _sin0.9
13 17

sin ZCAD = % = 0.5990146

ZCAD =sin (Mj—sn 0.5990146)

oK ASUS

s EgamPaper ¢

Answer Angle ACD = ............... [3]

(¢) Find thedrea of triangle AMC.

1 .
Area of triangle ADC = 5(17)(13)sml.5993
Area of triangle ADC= 110,455 cm?

Since AM : MD =3 :4,

Area ofitriangle AMC = %x [%(17)(13)51111.5993}

Area ofitriangleZAMC= 47.337 ~ 47.3cm? (3sf)

Answer

[Turn over



- KIASU=zf

In the di C an idpoint of BC.
n the diagram, uﬁfxﬁrrﬂpa%f- a midpoint o

XY is perpendic

(i) Show that triangles ACM and XCY are geometrically similar.

Answer
ZXYC =90° (given)
ZAMC =90° (perpendicular bisector of BC)

=>2XYC = £4MC
ZXCY = zACM. (commen angle)

AACM and AXCY aré geometrically similar. (AA similarity)

[2]



(ii) AB =20 cm, XY =5 cm and angle XCY = 30°.

area of AXCY

Find the value of .
area of AABC

Method 1

sin30° = i or sin30°= AM

XCle AM—IO

By similar trlanglK I A S U pie——

area of AXCY

area of AAMC am aper

area of AXCY 1 1
area of AABC 4+4 8

Method 2
tan30":i or sin30°=A—M
Yc 20
YC=5\3 AM =10
BM'=r20%210% = /300
area of AXCY areaof-AXCY
area of AABC ared of AABC
L S 5\V3x 5 1 x 543 x5

A F_ 3

2[%x 300 XIO} %(20)(20) sin120°
_L _1

8 8

Answer .................

[Turn over



(b)

o

and each interior angle is 13x°.

ABCDEFGH is pE% ae‘gﬁzpsae?

Each exterior angle of the polygon is 2
ABP and HGP are straight lines.

(i) Find the size of each interior angle of the n-sided polygon.

13x+2x=180°
180°
x —
15
Interior angle = 43x 12°%=156°

=12°

(i) Find the size.of angle BPG.

£sum of PBCDEFG = (7—2)%180°£900°
reflexgzBCD =360°4156° =204°

ZBPG =900° #(4x204°)(2x24°)
ZBPG= 362

¢ sumlof ABCDEFGH =(8—-2)x180°=1080"

/PAH+%PHA =1080°= (6x156°) =144°
/BPG =180°-144°
/BPG =362

£8um of BCDEFG =(6—2)x180° =720
ZCBG* Z/FGB =720°—(4x156°) = 96°

ZBPG =180°—-96°—24°—-24°
ZBPG =36°

Count the turns needed to go from side AB to side GH

= 6 turns (at B, C, D, E, F, G), each turning 24°

Total turn = 6x24°=144°

Since 144° is more than 90°, the actual angle between the two lines (the acute one,
which is £ZBPG) is the supplement:

/BPG =180°—-144°

ZBPG =36°




10 Singapore relies on four water sources for its water supply.
It comprises water from local catchment, imported water, recycled water and desalinated water.

Recycled water (R) and desalinated water (D) are produced at five water plants respectively.
The matrix M shows information about the production capacity for each water plant,
measured in million gallons per day (mgd).

R D
20 30

35 WO
M =
50 % SU
ant 4

5
50

(e}

Plant 1

mPaper

1
(a) Evaluate the matrix K =TMS, where T=(1 1 1 1 1)and$ :[ J.

Method 1

K=(1 111 1)

20
¥
50
50
50

=(205-190) = (15)

30
70
30
30
30

(_IJ =(205 190)CJ

(b) State what the element(s) of matrix K represent.

Method 2
20430 -10
35 70 -35

1

K=(1 1 1 L 150 30(1}(1 111 1) 20
50. 30 20
50 30 20

= (10%35+20+20+20) =(15)
Answer K=

[2]

The element of matrix K represents the difference in total production

capacity between recvcled water and desalinated water.

................................................................................................... [1]

[Turn over



(©)

(d)

The four water sources supply Singapore’s daily water demand of 440 million gallons
a day (mgd).

If a pie chart is drawn to represent these four water sources, calculate the sum of the
angle of the sectors representing the water from local catchment and imported water.

440-205-190
Required angle = A0 x360°

Required angle =36.818 ~36.8° (1dp)

Required ang

Required ang

In 2060, Singapore’s daily water demand will be double that of the value in part (c).
To meet this demand, thesproductien of recycled water and desalinated water must
reach the target percentages shown below.

2060
* Regycled water «(Dssalinated water

59%30%

% Percentage of démand

OTHER SOURCES
e Water ffom locdl catchment
® Imported watsr

Soufde: PUB STRAITS TIMES GRAPHICS

Hence; Singapore plans to.faise the production capacity of its water plants as follows:

Recycled water

Plant 1 will increase its capacity by 150%, while the other plants remain unchanged.
A new'Plant6; with the same production capacity as Plant 5, will be built.
A new Plant 7, with a production capacity 1.5 times that of Plant 6, will be built.

Desalinated water

All existing plants will remain unchanged.
A new Plant 6, with a production capacity 1.2 times that of Plant 2 will be built.




Using the given information, justify with calculations whether the new production
capacities will meet the respective target percentages set for 2060.

Answer

Method 1

Daily water demand in 2060 =440x2 = 880 mgd

Total production capacify (
= (20>< 250%) +35+5

Total production capacig{Rasadhiny ai?
:30+30+30+30+70Em21 4gcper

% Recycled water = % x100 =40.909% < 55%

% Desalinated water = % x100.= 31.136% > 30%

The production capacity of reecycled water cannot meet the target of 55%,
whereas the production capacity of desalinated water can meet the target of 30%.

Method 2

Daily water demand in2060.= 440 x 2 =880 mgd B1 (find demand in 2060)

Total production capacity (Recycled-water)
=(20x 250%)#35 +.50 50 + 50%(50)+ (50x1.5) = 360 mgd

Total production,capacity (Desalinated water)
= 30+30+30430% 70 +(70x1.2) = 274 mgd

Recycled wateritarget = 880%55% = 484 mgd > 360 mgd
Desalinated water target =880x30% =264 mgd <274 mgd

The production capacity of recycled water cannot meet the target of 55%,
whereas the production capacity of desalinated water can meet the target of 30%.

[Turn over




(e) Inorder to increase its water supply, Singapore aims to expand its local catchment area.

The bar chart compares the percentage of Singapore's land area used as local catchment.
However, the chart is misleading.

Singapore’s Local Catchment Area
100

Percentage of land area (%)

50

Future

Suggest one adjust to avoid misinterpretation of the data.
Justify your reason N
y 4 / 03
1. Redraw thyf/ AX at it @ts from zero.
4¢ Coco

2. Sofha, ¢ >

increase in the percentage of land area,

\& 6 [2]
nab the actual percentages,
C
Q§ °
3

END OF PAPER
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Mathematical Formulae
Compound Interest

Total amount = P (1 + Lj
100

Mensuration
Curved surface area of a cone = 7z7/

Surface area of a sphere = 477>

Volume of a cone = 572'1"2/1
4 s
Volume of a sphere = 572'7'

1.
Area of triangle ABC = 5 absinC
Arc length = r8 , where 6 is in radians

1
2 . .
Sector area = 5 r°6 , where 0 is in radians

Trigonometry
a b c

sind sinB sinC

a’ =b>+c¢* —2bccos 4

Statistics

DS
2. f

Mean =

Standard deviation = \/ ZZ:f;z _ ( % J;’:]



Answer all the questions.

1 Calculate ‘3/15.62—£ .
0.028

ARSWET .. [1]
2 Simplify.
(a) 2p*x6p~°
ANSWEF .. .eeeeeeieee e [1]
(b) 43x-2)-5
ANSWET oo [1]
3 (a) Express 0.00047 in standard form.
ANSWET oo [1]

(b)  Express 1 km as a percentage of 0.4 nm, where | nm=1 x 10° m.

Give your answer in standard form.

ANSWEF oo % [1]

4052/01 [Turn over



4 The magnetic force, F, between two magnets is inversely proportional to the square of
the distance, d, between them.
At a certain distance the force is 0.8 N.
Find the increase in the magnetic force when the distance is halved.
ANSWET oo, N [2]
5 A bag of sand has a mass of x kg and a bag of cement has a mass of y kg.
Two bags of sand have a mass that is 10 kg more than one bag of cement.
A delivery of 4 bags of sand and 3 bags of cement has a total mass of 220 kg.
Find the value of x and y.
Answer X = e
V= e [3]
4052/01 [Turn over



6 A toy building block is a cuboid measuring 24 mm by 16 mm by 10 mm.
Identical blocks are stacked together to form a cube.
Find the length of the smallest possible cube that can be formed, and the number of
blocks needed.

Answer length of cube .................. mm

Number of blocks .................. [3]

7 In Class A, the ratio of boys to girls is 5 : 2.
In Class B, the ratio of boys to girls is 7 : 4.
The two classes have the same number of boys.

Express as a fraction, the total number of girls in both classes.

4052/01 [Turn over



8 Solve the equation 3x* — 7x + 1 = 0, giving your answers correct to 2 decimal places.

Answer x = .............. OF X = ..ivieeeenns [3]

9 In the diagram, AC and BD intersect at M.
M is the midpoint of both 4AC and BD. A
Show that 4B is parallel to CD. B

4052/01 [Turn over



10 The table shows the times, # minutes, taken by 40 students to complete a Mathematics

quiz.
Time, 1 Frequenc
(minutes) 4 Y
30< t <40 6
40< ¢ <50 10
50< ¢t <60 16
60< ¢t <70 8

(a) Calculate an estimate for

(@) the mean time,

(i) the standard deviation of the times.

ANSWET .. min [1]

ANSWET ... min [1]

(b) Each recorded time was 5 minutes less than the actual time, so 5 minutes is

added to each time to correct it.

Explain how the mean and standard deviation of the corrected times compare

with the values in (a).

4052/01
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11 Two fair four-sided dice, each with faces numbered 1, 2, 3 and 4, are thrown. The two
numbers shown are multiplied to give the score.
In a game, Aisha wins if the score is even and Ben wins if the score is odd.

(a) Explain why the game is unfair.

(b) Aisha claims that she is twice as likely to win as Ben. Determine whether

Aisha is correct.

12 The area of triangle POR is 67.67 cm?. Given that OP = 9.8 cm and OR = 15 cm, find
the possible values of angle POR.

Answer Angle POR = ................ 0] VTR [3]

4052/01 [Turn over



13 A closed cylinder fits two identical spheres exactly, as shown. Each sphere touches

the curved surface of the cylinder, and the spheres touch each other and the two flat

==

ends.

Find the fraction of the volume of the cylinder that is not occupied by the spheres,

giving your answer in its simplest form.

ANSWEF e [3]

4052/01 [Turn over



14 A, B and C are points on a circle with centre O. AOC and ABD are straight lines,
Angle CAB = 28° and Angle BDC = 60°.

D
600 B
28°
C ) 4
(a) Find angle DCB.

Give a reason for each step of your working.

Answer Angle DCB = ... veviviieeiee e [2]

(b) Explain why DC is not a tangent to the circle.

Answer

4052/01 [Turn over



15 The diagram shows the first three figures in a sequence. Each figure is a large square

made up of unit squares, with a shaded square block at its centre.

ol

Figure 1 )
Figure 2 :
Figure 3
Figure number, n 1 2 3 4
Number of shaded squares 1 4 9
Number of unshaded squares 8 12 16
(a) Complete the table for Figure 4. [1]

(b) Write down an expression, in terms of 7, for the number of unshaded squares

in Figure n.

ANSWET ..o [1]
(c) One figure in the sequence has 96 unshaded squares.
Find the number of shaded squares in this figure.
ANSWET ..o [2]

4052/01 [Turn over



16 The figure shows a region ABCD bounded by two arcs, that share the same center O,
and the straight edges AD and BC.

4052/01

0OA =2 OD, angle DOB = 1.2 radians, and the perimeter of ABCD is 44.8 cm.
Find the area of the figure ABCD.

ARSWEF cooooeeeeeeeeeeeeeeeeeeeeeeeeaeen.

[Turn over



17 (a)  Giventhat 3*x 9° = 8% , find the value of k.

AnSwer k= ..ccoovoeeveieeiiieeieeeees [2]

(b) Two integers, 4 and B, can be written as the products of prime factors.
A=pxqg’x7 B=p " xgx7
The smallest number that is divisible by both 4 and B is 4725.
Find p, g and r.

4052/01 [Turn over



18 The diagrams below show five different graphs, labelled A, B, C, D and E.

A B C D E
A/ A A A A
Match each situation to the graph that best represents it.
Write the correct letter in each box.
Answer
Situation Graph

(i) The depth of water in a cylindrical tank as water is drained out at a
constant rate.

[depth — time graph]

(ii) The area of a circular oil spill as its radius increases.

[area — radius graph]

(iii) The distance travelled by a car as it decelerates until it comes to a
stop.

[distance — time graph]

[3]

4052/01

[Turn over



19 The diagram shows an irregular pentagon ABCDE.

B

(a) Find the value of x.

(b) Show that the points ABCDE lie on the circumference of a circle.

You are expected to state any circle properties used.

Answer

4052/01 [Turn over



20 (a) Solve the inequality —15<3x—3<15.

ARSWEF ..o, [2]

(b) Represent your solution to part (a) on the number line below.

v
=

[1]
(c) It is given that y is such that 2 <y <8.
If x and y are integers, find the smallest possible value of y* — x2.
ANSWEF ..., [1]

4052/01 [Turn over



21 A sculpture of height 5.3 m stands at point 4 in a park.
A flower garden, F, is 12.8 m from A4 on a bearing of 062°.
The scale drawing below shows the position of 4 and the direction of North.

Scale: 1 cm represents 2 m

North

(a) By construction, locate and mark the position of F. [1]
(b) A playground, P, is due south of F and 16 m from 4.

By construction, locate and mark the position of P.

Draw the paths PA and PF. [1]
() Calculate the greatest angle of elevation of the top of the sculpture from the

path PF.

ANSWET ... [2]

4052/01 [Turn over



22 The speed-time graph shows a car's journey between two sets of traffic lights. The car
accelerates uniformly from rest to a maximum speed of v m/s in 24 seconds, then

decelerates uniformly to rest at 56 seconds. The car travels 672 m in total.
Speed (m/s)

A

-

0 24 56 T[‘ime (s)

(a) Calculate the maximum speed, v.

ANSWET oo m/s [1]

(b) Calculate the deceleration of the car after 24 seconds.

ANSWEF ..o, m/s? [1]

(c) On the axes below, sketch the distance-time graph for the journey.

Distance (m)
A

(2]
» Time (s)

0 24 56

4052/01 | Lurn over



23 The point 4 (0, 7) is translated to the point B by the translation vector p, where

gt

(a) Find the coordinates of B.

ANSWEF ..o, [1]
(b) Find|p]|.

ANSWET ..o [2]
(c) Find the equation of line AB.

ANSWET .o [2]

4052/01 [Turn over



24 = {x:xisaninteger, | <x<12}
A = {x : x is a multiple of 3}
B = {x:x1isafactor of 12}

C = {x : x is a prime number greater than 6}

(a) Findn(4 U BY.

ARSWEF oo, [1]

(b) List the elements of 4’ N B.

(c) State whether the statement “ 9 € 4 N B" ” is true or false, justifying your

answer.

Answer

(d) An integer is chosen at random from &,
Event X : the chosen integer belongs to set B.
Event Y: the chosen integer belongs to set C.
Determine whether events X and Y are mutually exclusive. Give a reason for

your anSwer.

Answer

4052/01 [Turn over



25 Each day, a pump fills the same empty tank with water.
On Monday, the pump takes ¢ minutes to fill the tank.
On Tuesday, the pump runs at a rate of 40 litres per minute and takes 6 minutes longer
than on Monday.
On Wednesday, the pump runs at a rate of 60 litres per minute and takes 4 minutes
less than on Monday.
(a) Write down expressions, in terms of ¢, for the volume of water in the tank, in
litres, on Tuesday and on Wednesday.
Answer Tuesday : .cooovveevvereenen. litres
Wednesday : ....ccoooeeeeiienen. litres [1]
(b)  Hence form an equation in ¢ and solve it to find the time taken on Monday.
ANSWEF e, minutes [3]
(c) Hence find the capacity of the tank.
ANSWET ..o litres [1]
4052/01 [Turn over



26

4052/01

A school canteen sells two meal sets, Set A and Set B.

The numbers of meal sets sold on Monday and Tuesday are represented by the matrix

Set A SetB
B 120 &0 Mon
| 150 60 | Tues

where the rows represent Monday and Tuesday respectively, and the columns
represent Set A and Set B respectively.
Set A costs $4.50 and Set B costs $6.00.

(a) Write down a column matrix P to represent the prices of Set A and Set B.

Answer P= (1]
(b) Calculate QP.

Answer QP = [1]

(¢) Explain what each element of the matrix QP represents.

Answer

[Turn over



(d)

The canteen makes a profit of 30% of the selling price of each Set A sold and
40% of the selling price of each Set B sold.
R is a diagonal matrix such that the elements of RP gives the profit made on

each Set A and Set B meal sold.

(>i) State the matrix R.

Answer R = [1]

(ii)  Find the profit made by the canteen for each of the two days, by matrix

to matrix multiplication.

Answer Profit for Monday $ ........ccoeeveveirieiennnn.
Tuesday $ ...ocoovveeeiiiieeeee [2]

4052/01

END OF PAPER
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Mathematical Formulae
Compound Interest

Total amount = P (1 + Lj
100

Mensuration
Curved surface area of a cone = 77l

Surface area of a sphere = 477>

Volume of a cone = 572'1"2/1
4 s
Volume of a sphere = 572'7'

.
Area of triangle ABC = > absinC
Arc length = r8 , where 6 is in radians

1
2 . .
Sector area = 5 r°6 , where 0 is in radians

Trigonometry
a b c

sind sinB sinC

a’ =b*+c* —2bccos A

Statistics

DS
2. f

Mean =

Standard deviation = \/ ZZ:f;Z _ ( %J;CJ



_ 3
x—2 2x+1

1 (a) Express as a single fraction in its simplest form.

ANSWEF e [2]

h(R2 + rz)
7’ )

(b) Make r the subject of the formula V' =

ANSWET T =.oiiiieeieeeieeeee e [2]

2x> —xy—6x+3y
9—x’ '

(¢) Simplify

ANSWEF e [3]

(d) Simplify <2x3 v )4 + (8x5 y ) , giving your answer with positive indices.

4052/02 [Turn over



2 (a) A television has a cash price of $2400. It can also be bought on hire purchase
with a deposit of 20% of the cash price, followed by 24 monthly instalments of $92.

(i)  Calculate the total hire purchase price.

ANSWEF $ .o [2]

(ii) Calculate how much more the hire purchase price is than the cash price, giving

your answer as a percentage of the cash price.

ANSWET oo % [2]

(b) After a discount of 15%, a laptop is sold for $1734.
Calculate the original price of the laptop.

ANSWEr $ .o [2]

4052/02 [Turn over



(¢) Mark has a vintage watch valued at $6666.
Its value appreciates at a rate of 8% per year.
(i) Show that the value of the watch at the end of 2 years is $7775.22, correct to the

nearest cent.

Answer

(2]

(ii) Find the number of complete years it takes for the value of the watch to exceed

$8888 and the profit Mark will make if he sells it then.

ANSWET .o years for a profit of $........ccoeovieiiiiiiiiii, [3]

4052/02 [Turn over



3 The quadrilateral ABCD, is made up of an acute triangle ABC and an obtuse triangle 4ADC.
AB=11cm, BC=8 cm, AD =7 cm, angle ABC = 58°, and angle ACD = 42° .

11 A

Find

(a) the length of AC,

(b) angle CAD,

ANSWEF i degrees [3]

4052/02 [Turn over



(c)  thelength of CD,

ANSWEF oo cm [2]

(d) the area of quadrilateral ABCD.

ARSWEF ..ot cm” [2]

4052/02 [Turn over



4 The cumulative frequency curve shows the masses, in kilograms, of the 120

watermelons in a shipment delivered to a supermarket.

130

120

110

100

90

80

70

60

50

Aouanbaig aAnenung

40

30

20

10

E e e I
20 25 30 35 40 45 50 55 6.0

Mass (kg)

(a) Use the graph to find

(1) the median,

(i1) the interquartile range.

4052/02

6.5

7.0

7.5 80
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(b) The supermarket can only sell watermelons with a mass between 3 kg and 6.5 kg.
Watermelons with a mass outside this range are unpopular sizes and have to be sold at a
discount.

Find the percentage of the shipment that has to be sold at a discount.

ANSWET .o, % [3]
(c) A second supplier delivers another shipment of watermelons. For this shipment, the
smallest mass is 3 kg and the range is 4.5 kg. The lower quartile, median and upper
quartile are 4 kg, 5 kg and 6.5 kg respectively.

Draw a box-and-whisker diagram for this shipment on the scale below.

I S -

-
)
3
- -

P Y A D S VU S S S S U S

i e i

I 1

| I I

I IR B T

} —— }

4 5 6 7

[3]
Mass (kg)
(d)  Which shipment is more desirable for the supermarket? Justify your answer with

reference to the acceptable range.
Answer
....................................................................................................................................... [2]
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5 The depth of water, d metres, at a harbour entrance is modelled by

d=0.1 -1.2£ +3.3t+4

for0<¢<8.

9

where ¢ is the number of hours after 6 am

The table shows some values of d.

4.8

2.6

2.2

3.0

4.4

6.6

6.2

]
]

1
3

[
[

(a) Complete the table of values.

(b) On the grid

draw the graph of d against ¢.

>

(senowr) p

t (hours after 6am)

[Turn over
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(¢) (i) Bydrawing a tangent, find the gradient at 7 = 5.

ANSWEF e [2]

(i) Use your graph to find the minimum depth of water at the harbour entrance.

(d) Use your graph to find the values of ¢ for which the depth of water is decreasing.

(e) A cargo ship is being loaded at the quay. As loading continues, the depth of water the
ship needs is modelled by d = 0.2¢ + 2. By drawing the line d = 0.2¢ + 2 on your grid,
find the time by which the ship must leave in order to avoid becoming stranded. Give

your answer as a time of day.
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6 (a) The diagram shown is a solid in the shape of half of a right cone.

The solid has height 4 cm, base radius 6 cm and volume 487 cm?.

(i) Find A.

ANSWEr B = ..o [2]

(ii) Calculate the total surface area of the solid.

ANSWEF . cm” [4]
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(b) A company sells detergent in geometrically similar containers in two sizes.
The ratio of the height of the Large container to the height of the Small

container is 3 : 2.

The table shows the cost of producing one filled Small container.

Component Cost
Detergent $3.20
Material for the container $0.80
Printing the label $0.15

The cost of the detergent is proportional to the volume of the container.
The cost of the materials for the container is proportional to the surface
area of the container.

Printing the label costs $0.15 per container, regardless of size.

Calculate the total cost of producing one filled Large container.

ANSWEF' S .o [3]
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7 In the diagram, AC is a diameter of the circle, with centre O, and the points 4, B, C and D

lie on the circle with radius of 9.2 cm.
AC bisects angle BCD. Angle DCA = 32°
M is the point on DC such that DM = MC.

B

32°

(a) Find angle BOA. Give reasons for each step of your working.

Answer Angle BOA= ......ccccoovvviieiiieieieeen, [2]

(b) Show that triangle COM is similar to triangle CAB.
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(©) Show that BC = DC.

Answer

(2]

(d) Find the shortest distance of BC from O.

ANSWET .o cm [2]
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In the diagia,

OA=3a, OB=2b, AP=15a+b, PQ=kb and BR = ha, where k and / are

constants.

(a) Find, in terms of @ and/or b,

(i) AB

Answer AB = .........coiii

(ii) BP

Answer BP = ................

(b) The points B, R and Q are collinear Find the value of £.

Answer k= ............c......

[Turn over



(c) Given that PR is parallel to AB, show that & = 3.

Answer

.............................................................................................. [3]
(d) Find BR : RQ, and hence describe the position of R on BQ.
Answer
.............................................................................................. [2]
(e) Given that the area of triangle AOB is 60 units?, find the area of triangle ABR.
Answer ATea = .............ccciiiiiiiiiiiii units? [2]
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9 Based on past events, a charity fundraising carnival predicts that it will sell 2400 tickets if

the ticket price is $8. The break-even ticket price is $8, so tickets must not be priced below

this. Ticket prices are set in whole dollars.

The organising committee estimates that for every $1 increase in the ticket price, 100

fewer tickets will be sold.

(a) Complete the table below. [1]
it | ot [ et | e

0 8 2400 19 200

1 8+1=9 2400-100(1) =2300 20 700

2 8+2=10 2400-100(2) = 2200 22 000

X 8+x 2400—-100(x)

(b) If the committee wishes to collect exactly $23 100 from ticket sales, while

maintaining an attendance of at least 2000 people, show that the ticket should be

priced at $11.

[4]

[Turn over



(c) If however, the organisers wish to maximise revenue, find the ticket price they

should set, and state this maximum revenue.

Answer Ticketprice =8 ......ooiiiiiiiiiiiii

Maximum revenue =$ ...........coiiiiiiiiiiiiiiiiaan, [2]
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(@)

Two corporate sponsors have each offered to support the charity, but the committee

may accept only one of them:
Sponsor A will donate $15 000 if at least 1900 tickets are sold.
Sponsor B will donate fifty cents for every dollar collected from ticket sales.

Determine which sponsor the committee should accept, and the ticket price it

should set, in order to raise the greatest total amount for the charity.

Justify your recommendation with calculations. [4]

END OF PAPER
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St. Patrick’s School — Preliminary Examination 2026
Mathematics 4052 Paper 1 — Worked Solutions

Qn Answer Mark
1 [1]
s1562 - 24 _ V/—92.35
' 0.028 '
= —4.52
2(a) [1]
2pt x 6p~5 =12p~ 1
12
2(b) [1]
3(a) [1]
0.00047 = 4.7 x 1074
3(b) [1]
1 km = 1x10% m
0.4nm = 4x1090 m
1x103
Percentage = m X 100%
=95 x 10M9%
4 2]
F = k/d?. Halving'dmultiplies the force by 4.
New force =4 x 0.8
=82N
Increase = 3.2 — 0.8
=24N
5 3]
2x = yo+ 10 andpndx + 3y =220
42 F3(2x — 10) = 220
10z — 30 = 220
=25
y =2(25) — 10
=40
6 3]
Smallest-cube side = LCM (24, 16, 10).
Side = 240 mm
2403
b f blocks = —— —
Number of blocks 51 % 16 < 10
= 3600




Qn Answer Mark
7 3]
Make the number of boys equal (LCM of 5 and 7 = 35):
Class A — 35 : 14, Class B — 35 : 20
Total girls = 14 4 20
=34
Total children = 70 + 34
=104
34
Fraction = ——
raction 104
8 K 3]
6 i
x =218 orx=0.15
9 3]
In AAMB and ACMD:
AM = CM (M is the midpoint of AC)
BM = DM (M is the midpoint.of BD)
ZAMB = ZCMD (vertically oppesite angles)
. AAMB =2 ACMD (SAS)
. ZBAM = /DCM (¢orresponding angles of congruent triangles)
These are equal alternate angles, so AB | CD.
10(a)( 1
(a)(0) Midpoints: 35, 45457, 65 g
b 6(35) + 10(45) + 16(55) + 8(65)
40
2060
-~ 40
= 51.5-min
10(a) (ii) [1]
109800
d. = — 51.52
i \/ 10
=v92.75
= 9.63 min
10(b) : . 2]
Addingy5 to every;value.increases the mean by 5, to 56.5 min.
The standard deviation is unchanged (9.63 min): adding a constant does not change
the spread.
11(a) [1]
P(even score) = 12/16 = 3/4, P(odd score) = 4/16 = 1/4.
3/4 # 1/4, so Aisha is more likely to win — the game is unfair.
11(b) [2]

P(Aisha) = 3/4, P(Ben) = 1/4.
3/4 = 3 x 1/4, so Aisha is three times as likely to win, not twice.
. Aisha is incorrect.




Qn Answer Mark
12 3]
£(9.8)(15) sin ZPQR = 67.67
sin ZPQR = 0.9207
ZPQR = 67.0° or 113.0°
13 . : : : 3]
Let the sphere radius be r. Then cylinder radius = r and height = 4r.
Cylinder = mr?(4r)
= 473
Two spheres = 2 x %777“3

11(a) o s 2

ZABC = 90° (angle in semicircle)
ZDBC = 180° — 90° = 90° (angles on straight line ABD)
/DCB = 180° — 90° — 60°
= 28
(angle sum of ABDC)

14(b) . 1]
If DC were a tangent at @, then ZDEB*would equal /ZBAC = 28° (tangent—chord,
alternate segment).

But /DCB = 30° # 282, so DC.is not a tangent.

15(a) _ [1]
Figure 4: shaded = 164 unshaded = 20.

15(b) N ) ) [1]
Unshaded in Figure n = (n+2)“"= n< = 4n + 4.

15(c) 2]

4n 4+ 4 = 96
n =23
Shaded = 23°
= 529
16 [4]

Let OD =y so OA = 2r.

Retdmeter = 2r(1.2) + r(1.2) +r + 7

= 5.6r
5.6r = 44.8
r=28

Area = 3(1.2)(16%) — $(1.2)(8%)
= 153.6 — 38.4
= 115.2 cm?




Qn Answer Mark
17(a) _ _ 2]
Write each side as a power of 3:
3% x 30 =37
k+6=—4k
5k = —6
k=t
17(b) . 2
4725 = 3° x 5* x 7
LCM(A,B) =p"(1+1) x ¢> x 7
18 : 3]
(i) C (depth falls at a constant rate — stralght line decreasing)
(i) D (area = 7r?, increasing and concave up)
(iii) B (distance increases at a_decreasing rate, then levels off)
19(a) : . o o . 2]
Interior angles: A = 110°, B = 30°+70° = 100°,
E = 40°4-80° = 120°, D =30°+80° = 110°.
110+ 100 +120 + 110 + = = 540
r-= 100
19(b) B A A . : 3]
/ABE = ZADE = 30%; so A, B, D, E lie on-a circle
(equal angles subtended by AE, angles in-the same segment).
In AAED: ZDAE = 180° — 120° — 30%="30°, so Z/DAB = 110° — 30° = 80°.
For ABCD: ZDAB++ ZBCD = 80° +.100° = 180°, so ABCD is a cyclic quadrilat-
eral.
Hencerall fiverpoints A, By, C, D, E-lie on the same circle.
20(a) 2]
=15 <Br -3 <15
—12 <32 <18
~4<x<6
20(b) : : . : [1]
Open circleat —4, filled circle at 6, joined by a line.
20(c) 5 5 . 5 1]
Smallest y%, — x“: take smallest y* (y = 2) and largest x° (x = 6).
¥ — g =22 _ 62
= —32
21(a) _ ) 1]
From A, measure a bearing of 062° and mark F at 6.4 cm (12.8 m).
21(b) [1]

P is~due south of F with AP = 8 cm (16 m). Mark P and draw PA, PF.




Qn Answer Mark
21(c) . 2]
PF runs due north—south, so the shortest distance from A to PF is the easterly
distance:
d =12.8sin62°
=11.30 m
5.3
Greatest angle = tan™ ' ——
reatest angle = tan™" -=—5
=25.1°
22(a) X [1]
5(56)(v) = 672
v =24 m/s
22(b) [1]
5624
ExamPaper..
22(c) . : . : 2]
0 to 24 s: curve from (0, 0), increasing gradient (concave up), reaching 288 m.
24 to 56 s: curve continues upswith decreasing gradient (concave down), reaching
672 m at 56 s.
23(a) [1]
B=(0~3, 7+5)
=3, 12)
23(b) 2]
= Y Es
=34
= 5.8%
2300 o - 2
Gradient =
radignt =5 o—
= _3
3
y=—-Sx+7
24(a) [1]
RwB = {1,2,3,4,619,12}
s6 (A UB) = {57,8,10,11}
n(A UB)"=p5.
24(b) , [1]
A"N B'=W], 2, 4k
24(c) _ [1]
Trae. 9v€ A (multiple of 3) and 9 ¢ B (not a factor of 12),
s0 9 'e@B’; hence 9 € A N B’.
24(a) [1]
B2 {1,2:3,4,6,12}, C = {7,11}, 50 BN C = .
The eyvents cannot occur together, so X and Y are mutually exclusive.
25(a) [1]

Tuesday: 40(t + 6) litres Wednesday: 60(t — 4) litres




Qn Answer Mark
25(b) [3]
40(t +6) = 60(t — 4)
40t + 240 = 60t — 240
20t = 480
t = 24 min
25(c) [1]
Capacity = 40(24 + 6)
= 1200 litres
26(a) [1]
26(b) [1]
26(c) : . [1]
Each element is the total takings from meal-set sales that day:
$1020 on Monday and $1085 on*Tuesday.
26(d) (i) [1]
Roe 03 0
0 04
26(d)(ii) 2]
RP 1.35
2040
120 80\ (1.35
RP) =
el 150 60> <2.40>

|
)

Profit: " Monday™$354, Tuesday $346.50.




St. Patrick’s School — Preliminary Examination 2026
Mathematics 4052 Paper 2 — Worked Solutions

Qn Answer Mark
1(a) 2]
5 3 5(2z+1)-3(-2)
r—2 2zx+1  (z—2)(2z+1)

10x+5—3x+6

(x —2)(2x+ 1)
Tr+ 11

(x—2)(2x +1)

1(c) 3]
22?2 — zy Gt 3y L v(2z —y) —3(2z —y)
9= x2 4 3—z)(3+x)
D @o-y-3)
—(z — 3}z + 3)
) ¥ — 2%
T +3
1) o B
223y~ 2) 3+ (8z7 %) = 712;;13
— 2x7y°
227
T

Deposit = 0.20 x 2400

= 480
Instalments = 24 x 92
= 2208
Total HP price = 480 + 2208
= $2688

2(a) (i) [2]
Difference = 2688 — 2400

= 288

288
= — 1
Percentage 5200~ 00%

=12%




Answer

Mark

85% of price = 1734
1734
0.85
= $2040

Original price =

2]

Value = 6666 x 1.082
= 6666 x 1.1664
= $7775.2224
= §7775.22 (nearest cent)

2(c)(id)

Continue year by yKﬂ! A !
972

sExaniPal ei”ﬁZ?%”

The value first exceeds $8888 after 4 complete years.

Profit = 9069.02 — 6666
= $2403.02

AC? = 11%%8%~ 2(11)(8) cos 58°
= 185 —176 cos 58°
— 91.73
AC =.9.58 cm

sin ZADC _sin 49°
9.5780 § ¥

sin /ADC — 9.578;11142

= 0.9155
LADE = 113.7° (obtuse)
LCAD~180° — 42° — 113.7°
= 24.3°

CD T
sin /CAD  sin42°
7sin 24.3°
CD= —-—
sin 42°
=4.30 cm

Area ABC = 1(11)(8) sin 58°

No|

= 37.31
Area ACD = $(9.578)(7) sin 24.3°
=13.79
Area ABCD = 37.31 +13.79
= 51.1 cm?

Median ~ 4.1 kg (read at cumulative frequency = 60)




Qn Answer Mark
4(a) (i) 2]
Q1 = 3.5 kg (CF = 30), Q3 = 5.0 kg (CF = 90)
IQR = Q3 — (1
=50-35
= 1.5 kg
4(b) 3]
Below 3 kg: CF at 3.0 kg ~ 13
Above 6.5 kg: 120 — CF(6.5) = 120 — 116 = 4
Discounted = 13 44
=17
4(c) xq.“ii HPEI [3]
Five-number summary ipment 2:
minimum 3, lower quartile 4, median 5,
upper quartile 6.5, maximum 7.5 (range 4.5).
Box drawn from 4 to 6.5 with.median line at 5; whiskers to 3 and 7.5.
4(d 2
@ Shipment 1: within 3-6.5 kg & 103/120 ~ 86%, so ~14% discounted. 12
Shipment 2: Q3 = 6.5 kg, so'75% lie,within 3-6.5 kg; 25% (above 6.5 kg) discounted.
Shipment 1 is more desitable: a larger/proportion (~=86% vs 75%) falls within the
acceptable 3-6.5 kg ranges so fewer melons are discounted.
5) —a ). 0
d=,00(3)7— 1.2(3)° +£3:3(3) + 4
5(b) : : 3]
Plot the nine points,from the table.
Join them, with a single smooth curve.
5(c)(i) 2]
Draw'a tangent torthe curvesat t = 5.
Gradient &=1.2 (accept/~1.0 to ~14)
5(c)(i) A [1]
Minimum depth ~ 2.2 m (at t*& 6.2)
5(d) _ _ [1]
Depthris, decreasing for 1.8t <76.2 (approx).
5(e) . . 2]
Draw the lined = 0.2t % 2 on_the grid.
It ‘'meets the eurve oncthe fatling part at t = 5.
=5 is,b hours after'6 amy;-so the ship must leave by 11 am.
6(a)(i) 2]




Qn Answer Mark
6(a) ) 4
l= /6218
=10 cm
Half curved surface = %71'7"1
= Lr(6)(10)
=307
Half base = %m“2
= 3m(6)>
=187
Triangular face = £(12)(8)
48
Toygal ce a 30
= c
ExamPaper
6(b) " [3]
Detergent = 3.20 x (5)
=3.20'x &
= $10.80
. 2
Material = 0.80 x (%)
=(0.80 x §
=%1.80
Total="10.80 + 1.80'% 0.15
=51 275
7(a) ] , [2]
/BCA = 322 (AC bisects ZBCD)
/SBOA= 2 x 32°
= ¢3¢
(£ at centre = 2°X / at’circumference)
7(b 2
(b) O and M are the midpoints of AC and’DC, so OM || AD (midpoint theorem). 2
ZOMC #2£ADC = 90% (corrZs, OM || AD; Z in semicircle)
ZLOGM = /ACB = 32° (AC biseets ZBCD)
w. ACOM ig'similar'to ACAB (2'pairs of equal angles)
7(q) ; 2]
In AABC and AADC;
£ZABC ="£2ADC = 90° (4 in semicircle)
ZBCA =%DCA £32° (AC bisects ZBCD)
AC i common.
-, AABE = AADC (AAS)
. BC=DC
7(d) [2]

BC = 18.4cos 32°
= 15.60 cm

The perpendicular from O bisects BC, so the half-chord = 7.802 cm.

d =1+/9.22 — 7.8022

=4.88 cm (3 s.f.)




Answer

Mark

ADB = 2b — 3a

1]

BP = BA + AP
= (3a—2b) + (1.5a+b)
—=45a—b

0G = OA + AP + PG

=3a+ (1.5a+Db) + kb

KI@?%%J

BR =hais parallelﬁmmgaglﬁ allel to a.

.. coefficient of b = 0:

Ek—1=0
k=1

= 3at (1.5a+b)
=45a+b

OR — OB 4 BR

= ha+2b

PLi=OF -OP
= (hX4.5)a+b
Since PRJ,AB, PR'= X AB:

(h—4.5)a+ b = \(2b — 3a)

Comparing coefficientsyof b:

Comparing coefficients .of a:

8(d)

With k = Q3

RG = BQ - BH
=4.5a— 3a
= 1.5a
BR:RQ=3:15
=2:1
R lies on BQ, two-thirds of the way from B to Q (BR is twice RQ).




Qn Answer Mark
8(e) [2]
AL = AB + BR

= (2b — 3a) + 3a
=2b
Since AR = 2b = OB and BR = 3a = OA, OARB is a parallelogram.
Diagonal AB divides it into two equal triangles, AAOB and AABR.
Area of AABR = Area of AAOB
= 60 units?
9(a) : : [1]
x = 1: tickets sold = 2300; x = 2 tickets sold = 2200.
Row x: new prlce 100X
revenue R =
9(b) [4]
Exam%ﬁoéx 4
1002% — 16002 4 3900 = 0
2? — 162 +39 =0
% —3)(z-13)=0
z=3
or =13
x = 3: price = $11, tickets’= 2100 (> 2000 v")
x = 13: price = $21, tickets'= 11007(< 2000 x)
. ticket price = $11.
9(c) [2]
R = (8 + x)(2400 ~ 100x)'= 0 when x = —8'6r x = 24.
—8+24
Line of symmetry: « = ;_
=8
Maximum revenue is atxs= 8; so price = &+ 8 = $16.
Rk = £16)(2400 — 800)
=-$25600
9(d) [4]

Sponsor A{$15 000 if >"1900 tickets): 2400 — 100x > 1900, so x < 5.

Best R = (13)(1900)
= 24700
Total (A) = 24700 + 15000
— $39700

Sponsor B(50c per $1 of sales = 1.5R): maximise R at x = 8.

Total (B) = 1.5 x 25600
— $38400

$39 700 > $38 400, so accept Sponsor A and set the price at $13.
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Mathematical Formulae

Compound interest

Total amount = P| 1+ o
100

Mensuration

Curved surface area of a cone = v/

Surface area of a sphere = 4z

Volume of a cone = 5 rh

Volume of a sphere = E mr’

: | R
Area of triangle ABC = 5 absin C
Arc length =768, where 6 is in radians
1, L
Sector area = 5 r~6@,where 0 is in radians

Trigonometry

a b c

sin 4 B sin B _sinC
a’ =b* +c¢* —2bccos A

Statistics

Mean =

b
S

Standard deviation = Z_fxz - (&j
> f X f
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Answer all the questions.
1 Abeny, Becky and Cassidy decided to invest money in the ratio of p : 2 : 6.

Becky invested $16 000 and Cassidy’s investment was 20% of the total investment.
Find the value of the total investment.

ANSWEF S, [2]

2 (a) Given that sinx°=0.8524, find the two possible values for angle x, where 0 <x <180.

Answer ................. 0] TR ° [2]
(b)  Convert 1.54 radians into degrees.

3 The time taken to paint a wall is inversely proportional to the number of workers.
Five workers take 14 hours.
Find the number of hours it would take for 7 workers to paint the wall.

ANSWEF ..o, hours [1]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01) [Turn over



4 Given that 3% =322 _ 2(32025 ), find the value of n.

ANSWEr = .oooeciviieeieee e, [2]
5 Mr Wong invested $15000 in a savings account that offers 2% interest per annum, compounded every
3 months.
Calculate the total amount of interest Mr Wong earned at the end of 5 years.
Answer $......cocoeeveveiiiiienn, [2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)



6 (a) Giventhat A=2""x3*x5 and B=2’x3""x7" where n is a positive integer.
The greatest common factor of 4 and B is 48.
Find the value of n.

ANSWEr = .ooooeiiieeeiiee e [1]
(b)  Explain why 1 is not a prime number.

AFISWEE oot e e e et et e e e e e e e e e ettt areae s e e et e e ———aee et ettt aa—————aetettaara——————aronan

7 Explain why 37 + 5(%) —4+/9" is divisible by 10 for all integer values of x.

Answer

[3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01) [Turn over



8 (a)  Factorise completely 2x° +x—6.

ANSWEF e [2]

(b)  Hence factorise completely 2(y—3)* +(y+4)—13.
Write your answer as simply as possible.
ANSWET oo [2]
9  Cheryl went to Europe for a holiday and bought a bag for 900 Euros.
She then sold the bag to her friend at a 15% profit.
Given that the conversion rate between Singapore dollars ($) and Euros (€) was $1 = 0.67 (€),
calculate the selling price in Singapore dollars ($).
Answer $......cocvveeveviiiiiien, [2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)



10

P
48 m
40° ]
S R 0
18 m
The diagram represents a building, PQ, built on horizontal ground.
The height of the building is 48 m.
From a point R, the angle of elevation of the top of the tower is 40°.
Point S'is 18 m from R and QRS is a straight line.
Calculate the angle of depression of point S from the top of the building.
ANSWET oo, [4]
11 Alex has 168 one-centimetre cubes.
He arranges all the cubes into a cuboid.
The perimeter of the top of the cuboid is 26 cm.
Each side of the cuboid has a length greater than 2 cm.
Find the height of the cuboid.
ANSWEF .o, [2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)
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12 (a) Express x” +6x+10 in the form (x + p)2 + g , where p and ¢ are constants to be found.

ARSWEF oo, [2]
(b) Write down the coordinates of the minimum point of the graph of y = x> +6x+10.
Answer (....cceeu.... ) rreeeeerreeaans ) [1]
13 The curve y = ax® +bx+c passes through the points (—1,—16) and (1,0).
The equation of the line of symmetry of the curve is x = 2.
Find the values of a, b and c.
Answer a = ............. b=........ C= v [3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)



6) ()"
14 Simplify( /WJ + [g—zj .
X

15 Factorise completely x* —x*y—xp* +3°.

Answer

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)
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16 A bag contains n red marbles and 2 blue marbles.
Three marbles are drawn from the bag at random, one after another without replacement.

The probability that three of the marbles drawn are red is 1 .

(a) Show that # satisfies the equation 2n* —9n+4=0.
Answer
(3]
(b) Hence, find the probability that at least two marbles drawn are red.

ANSWEF o [3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)



17 The diagram represents a plot of land, ABCD.

B
C
y D
(a) Construct the perpendicular bisector of AD. [1]
(b) Construct the bisector of angle BAD. [1]
(¢) A supermarket is to be built within ABCD, nearer to AD than AB and nearer to A4 than D.
Shade the region where the supermarket is to be built. [1]
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18 The mass of 80 students are measured and presented in the cumulative frequency diagram below.

Cumulative Frequency

80 =

70

-

60

50 f

40

30

20

F1-

10 /

A ;
0 "\/ # Mass (kg)
30 40 50 60 70 80

Use the diagram to estimate
(a) the median mass of the students,

(b) the interquartile range of the mass,

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)



(c) the percentage of students whose mass are at least 70 kg.

ANSWET oo % [1]

(d) One student is chosen at random.
Find the probability that the student’s mass is between 45 kg and 65 kg.

ARSWEF oo, [2]

19 Two sets P and Q are such that P Q.

(a) Fill in each box with one of the following:

g v n P QO P 0

@ (PnO) (P'n0)=0 [1]

(i) (PwQ)'= [1]
(b) Andy claims “4ANB=J,thenAc B'.”

Do you agree with Andy?

Justify your answer with explanation.
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20 P, O, R, S are points on horizontal grounds.

PO =18 km, OR = 10 km and the bearing of P from Q is 038°.
S'is to the East of Q.

The area of triangle SOR is half the area of triangle SOP.

P
North
18
0 S
10
R
(a) Find the angle SOR.
ANSWEF e, ° 4]
(b) Calculate the distance PR.
ANSWEF .o, km [3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)



21 In the diagram, ABC is a triangle. DF is parallel to BC and AC is parallel to DE.

A

(a) Prove that triangles ADF and ABC are similar.
Give a reason for each statement you make.

(b) Name two triangles that are congruent and show that they are congruent.
Give a reason for each statement you make.
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22 In the diagram, ABCD is a parallelogram.
Diagonals AC and BD intersect at £ and G is the midpoint of BE.

F is a point of BC such that BC =3BF .
It is given that BF = a and CE = b.

A D

(a) Express each of the following vectors in terms of @ and b as simply as possible.
(i) BA
ANSWET oo [1]
i) BD
ANSWEF e, [1]
(i) AG
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(b) Show that points 4, G and F are collinear.
Answer
(2]
© Find the value of 20 O 227 of ABFG .
area of ABCD
ANSWET oo [2]
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23 A closed container is in the shape of an inverted right pyramid with a rectangular base.
The dimensions of the base are 2L cm by L cm and the vertical height of the pyramid is H cm.
The container initially contains some water.

The volume of the water is 21—7 of the total capacity of the container.

(a) Find the area of the rectangular surface of water, in terms of L.

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/01)



(b) The container is now inverted so that the rectangular base is at the bottom. Given that the total
vertical height of the pyramid H is 90 cm, calculate the new height of the water.
Give your answers to 2 decimal places.

ANSWEF e, cm [3]
(©)
2L L

A

|

—H

2

H
New Container

v

Original Container
L . . . 1
A new container is created, where it has a length L, and a vertical height of — A.

From the information given, Charles concludes that, “These two containers are similar solids.”
Justify with reason(s) if you agree with Charles claim.
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24 Tickets to a concert were sold. The seats were divided into 3 sectors, A, B and C.
On Friday, 56 Sector A4 tickets, 84 Sector B tickets and 78 Sector C tickets were sold.
On Saturday, 62 Sector 4 tickets, 76 Sector B tickets and 95 Sector C tickets were sold.

(@)

(b)

(©)

(d)

(e)

Represent this information in a 2 x3 matrix, E.

Answer E= ...cccoovvviviiiiniieennnn. [1]

The price per ticket is $20 for Sector A, $15 for Sector B and $12 for Sector C.
Write down a column matrix F to represent the price per seat.

Answer F = ..ccccovvviieeiiiieeeeennennn. [1]
Evaluate the matrix G' = EF.

Answer G = ....ccccceveeeevceeenieeennn, [2]
State what each element of matrix G represents.
ATISWET ettt ettt ettt ettt e a e e h e e a e bt e et e e e bt e e ettt e e ab e e e e bt e e abeeeeabteenareean
..................................................................................................................................................... [1]

Using matrix multiplication, find the total amount of money collected from selling all of the
tickets.

Answer $ ..oocoooveeiiiiiee, [2]
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2

Mathematical Formulae

Compound Interest

Total amount = P| 1 + I
100

Mensuration
Curved surface area of a cone = 77/

Surface area of a sphere = 4m/”

Volume of a cone = % h

Volume of a sphere = % nr

Area of a triangle ABC = %ab sin C

Arc length = 7@ , where 6 is in radians

Sector area = 1 r2@, where f is in radians
2

Trigonometry

a b c

sin A - sin B - sinC
a’> =b*+c* —2bccos A

Statistics

D
Mean = &=
>

Standard deviation =

(34

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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Answer all the questions.

1 (a) Solve the equation x2+ LI S .
9 3—x

Give your solutions correct to 2 decimal places.

Answer x = .......cccoiiiiiiii..

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(b) Solve the inequalities §+ y<9+ g y<4+y.

ARSWEF .« .o et

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)



4—z

z

(©)  Given that %b = +3 .,

(i) Find h whenz =2,

Answer b = ... [1]
(ii) Rearrange the formula to make z the subject.
ANSWEr Z = ..ot [3]
2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02) [Turn over



6

2 YTSS is testing two Al systems, System A and System B, tracking their response times
(in seconds) to student queries.

The response times for System A are shown below:

System A
Stem | Leaf
3 8 9
4 12 5 7 Key: 4 | 2 represents 42 seconds
5 0 3 6
6 2 4
(@) () Find the median response time for System A.

Answer .........cccceeeeeunn..... seconds  [1]

(ii) Find the standard deviation of the response times for System A.

ANSWEF: vuonns vsunss msnvsives wn oe SCEONAS  T1]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)



The following information is shown for System B:
System B

- Minimum =35

- Lower Quartile = 40
- Median =48

- Upper Quartile = 55
- Maximum = 70

(b) Construct a box-and-whisker plot for System B using the data provided. [1]
] l l l l I -
1 1 ] 1 1 ] <
30 40 50 60 70 80
(c) One student claims:

“System A is more consistent, but System B is faster.”

State whether you agree with this claim. Justify your answer using statistical
measures.

[3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02) [Turn over
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B
A, B, C, D and F are points on a circle in the diagram above, O is the centre of the
circle.
Line AE meets line OC at O.
The line AF cuts the line DC at P.
The ratio of angle AOC to angle ABC is 4 : 3.

(a) Show that the angle AF'C is 72°. Give a reason for each step of your working.

(2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(b) Find the perimeter of the major sector ADFC, given that the diameter
of the circle with centre O is 11cm.

ARSWEF oot cm 2]

(¢) Another circle is drawn on the diagram such that line AD is its diameter.

Determine whether point E lies on its circumference if £DA0O=18".
Give reasons for each statement you make.

...................................................................................... (2]
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10
4 Solutions to this question by accurate drawing will not be accepted.
The diagram below shows 4 points, 4, B, C and D.

Points B and D lies on the x-axis and point C lies on the y-axis.
B is the point (2, 0) and AB intersects the y-axis at 1.

It is given further that BC is parallel to AD and the equation of the line AD is

y—4-x=0.
yﬂ\
A
y—4-x=0
|
B (2, O)% .
D 0
&

(a) Find the equation of the line AB.

ARSWEr ..o

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)



11
(b) Show that the coordinates of A4 are (-2, 2).

[2]
(c) (i) Find distance AC.
APSWEI 2 5 3 303,550 5w 538 5 units [2]
(i) Find the shortest distance from B to AC given that the area of
ABC is 6 units?.
ARSWOF suwnuisnsss sonvessons units [2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02) [Turn over
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S (a) The first four terms in a sequence are 5, 8, 11 and 14.

(i) Find the fifth term of the sequence.

(ii) 7 is the nth term of the sequence.

Find an expression, in terms of », for T

n*

Answer L. = s zen son von semwesmmamars

(iii) T, -7, is a positive integer.

Show that 7', —7 is a multiple of 3 for n = a. Hence, state the value of a.

Answera= ................

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(b) (i) The first four terms in a different sequence are

5 & 1 15
17479716
Find P , the nth term of this sequence.
Answer P = ... (1]

. 110 | .
(ii) Jenna states that 239 is a term in the above sequence.

Do you agree with her? Show your working clearly.

..........................................................................................
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6 The cost, y dollars, of printing each T-shirt when x T-shirts are printed is modelled by the

equation y=8+ﬂ,for 10£x<160.

X

Some corresponding values of x and y are given in the table below.

i 10 20 50 80 125 160

3 48 28 16 13

11.2 »

(@)

(b)

(©)

(d)

(e)

Find the value of p in the table above.

Answerp = ....oooiiiiiiiiiii. [1]
. . 400
On the grid opposite, draw the graph of y =8+— for 10<x<160. [2]
X

Use your graph to estimate the number of T-shirts that is printed if the cost of printing
each T-shirt is $20.

By drawing a tangent, find the gradient of the curve at (40, 18).

ANSWEF Lot [2]
John suggests that the selling price of each T-shirt, in dollars, is modelled by
=30- ] x
g 16~
: ; 3
(i) On the same grid, draw the graph of y =30- Ex for 0 <x<160. [1]

(ii) Using your graphs, determine the range of values of x for which John will not

make any loss, assuming that all of the t-shirts will be sold.

ARSWEF .ot [1]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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|
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W

L 2V
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16
7 (a) A, B, C and E are four vertices of a n-sided polygon and reflex angle ABC is 190°.
The remaining reflex angles of the n-sided polygon are each equal to 205°.

A regular pentagon CDEFG is placed such that one of its diagonal CE, is also one of the
sides of the n-sided polygon.

190°

(i) Find ZBCD .

Answer ZBCD =

(ii) Find the number of sides of the n-sided polygon.

Answer n =

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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In the diagram below, AB, CD and EF are parallel lines. XW} and XYZ are straight lines.

(b)
The line XZ bisects angle BXW and £ VWY = 106°.
4 > 2.4 B
| | /W \ |
E —, Z___F

(i) Show that WXY is an isosceles triangle. Give reasons for your working.

[2]
(i) Which is the longest side of the triangle X¥Z? Show all your necessary workings.
PAPES VI s s, s, s s, i, s S, 0 S S A S A T S A 0 S A A A A S A A
...................................................................................................... [2]
[Turn over
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8 (a) The table shows the number of messages sent per month from June to September in
2023 in Singapore.

Month June July Aug Sep
Number of 30 31 31 30
days
£
BmmBeE o 9.88x10'2 8.3x10!! 5.97x10"! 9.11x10'2
messages sent

(i) The population of Singapore in 2023 was 5.12x10°.
Calculate the mean number of messages sent per person per day from June to
September in 2023.

ANSWer ..o, messages [2]

(ii) Calculate the percentage decrease in the number of messages sent from July to
August.

ARSWEF ..o % 2]

(iii) The number of messages sent in 2025 from June to September was 12.2% more
than the number of messages sent in 2023 from June to September.

Calculate the number of number of messages sent in 2025. Give your answer in
standard form.

HARIWEE ; sms 5705 wn 0 5708 w05 S0 SR8 S0 S s messages [2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(b) In 2023, Singapore has a population of 5.64 million.
The land area of Singapore was 728.6 km?®.
Find the population of Singapore per km?, leaving your answer as standard form.

(¢) The area of the reserve on a map is 24 cm?, while its actual area is 6 km?.

(i) Find the scale of the map in the form 1: n.

Answer 13 s s v sn s s s s s [2]
(ii) The scale of the map in (i) is reduced to 1: 25 000.

Show your working clearly to determine whether the area of the reserve shown on
the new map is doubled, quadrupled or remains unchanged.

.........................................................................................................
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9 The diagram shows a metal buoy. It is made up of a cone and a hemisphere. The cone is
mounted on the base of a hemisphere with a radius of 0.6 m.

Figure 1

Given that the slant height of the cone is 1 m,
(a) Show that the height of the buoy is 1.4 m.

[1]
(b) Calculate the total surface area of the buoy.
ANSWEY saspempmensmpansnmeswmmns 59 319 m?  [3]
(¢) Calculate the volume of the buoy, leaving your answer in terms of 7.
ARSWOL sussmspuumsnssessmnssss oo g m’ [3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(d) The buoy shown in Figure 1 is melted and recast into the prism shown below.
The prism has height 1.5 m, and its cross-section is the sector OAB,

11
where angle AOB is 3—:; radians. Assuming no material is lost during the recasting

process, find the radius of the sector.

A
i
I
1
0 1
0 1 B
t !
I
[
Height=1.5m :
ke
- ~
- \
PR - \
v |~ ’) 8
ARSWEE v, 557,755 25500, 0 S0, S0 3550 425 m
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10. As a director of a medical logistics company, you are evaluating different methods of transporting
emergency medical supplies from station A during adverse weather conditions. The emergency
supplies must reach station C within 1 hour of dispatch.

Three stations A, B and C are located at sea. Station B is due east of station A. The bearing of C
from A is 065°. The bearing of C from B is 020°. Distance between A and B is 17.6 km.

North

The diagram is
not drawn to scale

65°

B
A drone travels directly from A to C. A speedboat travels from A to B, then from B to C.

A helicopter may also be used if weather conditions permit.

(a) Calculate the direct distance AC travelled by the drone.
Give your answer correct to 5 significant figures.

ATSWEE: - ssmsmanmnosieias s e amgis km [3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02) [Turn over
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The company collected the following operational data during a trial run.

Vehicle

Maximum
Speed

Actual Operating Speed Further Information

Operating
Cost

Drone

26 m/s

19 m/s due to strong wind e 5 mins preparation time
(loading and take-off)

e 42 mins maximum flying
time

e 8§ kg maximum carrying
load

$1380

Speedboat

45 km/h

40 km/h from A to B e 11 mins for docking and
refuelling time at B

29 km/h from B to C due
to rough sea conditions

$860

Helicopter

160 km/h

150 km/h e 18 mins landing
clearance and safety
checks.

o For safety reasons,
helicopter operations are
suspended if visibility
falls below the minimum
requirement of 1.8 km at
any point during the
journey.

$2390

The following information is further provided:

e  Current visibility fluctuates between 1.3 km and 2.0 km.

e Medical supply is 7.2 kg.

e The drone system will only be approved if BOTH conditions below are
satisfied.

Condition 1:  The drone must reduce the total delivery time by at least

50% relative to the current speedboat operation.

Condition 2:  The operating cost of drone per minute should not exceed

the operating cost of the speedboat per minute by $50.

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(b) The company may choose either one of the 3 transportation methods. The company wants the fastest
transportation method while keeping total operating cost to be below $2400.

Determine which transportation method should be selected. You must show all relevant calculations
and justify your conclusion clearly (other than the conditions stated above). State one assumption
made in your working. [7]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02) [Turn over
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Continuation of working space for question 10.

END OF PAPER

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)









www.KiasuExamPaper.com

22
Answer Key for 2026 YTSS 4G3 Prelims Mathematics P1
1 $240000 19(¢) I agree with Andy. Sets 4 and B are disjoint. B’
2(a) x=585 orx=121.5° contains every element in the universal set that
is not in B. 4 has no elements in B so every
2(b) |88.2°(1dp.) element of 4 is in B’. Therefore, A— B"'.
3 10 20(a) 452" (1d.p.)
4 507 20(b) 21.7 km
5 $1573.43 21(a) Angle ADF = Angle ABC (corr angles, DF//BC)
6(a) |2 Angle DAF = Angle BAC (Common angles)
6(b) | Prime numbers have only 2 distinct By AA similarity test, triangle ADF and triangle
factors but 1 only has 1glacier are similar. o~
7 Since it is 3*(10), 10 is a f: A &= EF (alt angles, DF//CE)
it is divisible by 10. le L 0me FE (alt angles, DE//CF)
8(a (2x—3)(x+2) —A2 =EF n side)
= EX@@' Pap‘éﬁAsjg ng@ence test, triangle CEF is
8(b) | Cy=90-D congruent to triangle DFE.
9 SGD1544.78 22(a)(i) | BA=3a+2b
10 32:5° 22(a)(ii) | BD=6a+2b
11 4 22(a)(iii) | —
@) | G =—%(a+b)
12(a) (x + 3)2 +1 22(b) Since 44G =3AF , AG and AF are parallel
with,A being the common point, A, G and F are
12(b) | (-3, on-a straight line
13 a=-2,b=8,c=—6 22(c) 1
24
14 13x* 23(a) 2.
16 9
15 (x+ Y)(@=p)’ 23(b) 1.13 cm
16(b) | 4 23(¢) No, I do not agree as the width of the smaller
5 container may not decrease proportionately thus
it is inconclusive.
18(a) | 51 24(a) P 56 84 78
62 76 95
18(b) | 6 24(b) 20
18(c) | 2.5% ke
12
18(d) | 17 24(c) 3316
20 G=
3520
19(a) ( PA Q) U ( P'N Q) =0 24(d) G represents the total amount of money
collected through the sale of tickets for the
concert on Friday and Saturday respectively.
19(b) (P'u Q)‘ = 24(e) $6836
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Answer Key for 2026 YTSS 4G3 Prelims Mathematics P2

1(a) 1.56, -2.56 6(c) 34
1(b) 9<y<I5 6(d) -0.25
1c)(i) |4 6(e)(ii)\ | 23<x<9%4
1(c)(ii) . 16 7(a)(i) 119°
b’ -8
2(a)(i) |47 7(a)(ii) | n=15
z(a)(ii) 8.60 b) i /BXZ = /VXZ(line XZ bisects angle BXW)
BXY = s, A3/ 1CD)
T3 = (wase angle of isoceles triangle)
2(c) IQR_A=56-41= Y8) (¥ Angle X —106° = 74°. (int
IQR_B:55—40:E p ngleAAD)
| disagree. System ég‘mep a e ﬁng = Angle XZV = 53°. (alt
median as the median response time angle, AB//EF)
of 47secs is lower than system B's XZ is the largest side of the triangle as
median which is at 48 seconds. lt is Opposite the largest angle'
Both systems are consistent/in their
data as their IQR is the same.
3(b) 31.7 8(a)(i) | 327
3(c) Point E lies on the cireumference. | 8(a)(ii) | 28.1%
4(a) 1 8(a)(iii) | 2'29x 10"
y= 5 x+1
4(c)(i) 4.47 units 8(b) 7.74 X103
4(c)(ii) | 2.68 units 8(c)(i) | 1:50000
5(a)(i) | 17 8(c)(ii) | The area of the reserve shown on the
new map is quadrupled.
5(a)(ii) | 3n+2 9(a) Height =~JI> 0.6 =0.8
0.8+0.6 =1.4(shown)
5(a)(iii) | a=2 9(b) 4.15
5(b)(i) 3n+2 9(c) iﬂ
n’ 25
5(b)(ii) | Value ofmn,="17/2 or'-34/55 9(d) r=0.934
Since n'is.not a poesitive integer,
110/289.is not aterm in-sequence
5(b)(iii)”| 7’(increases faster than 3n+2, asn | 10(a) 23.389 km
increases, P tendsto 0.
As n>1,P, S%+1£235
6(a) 10.% 10(b) Drone should be chosen

2026 YTSS Preliminary Examination Secondarv 4/5 Mathematics G3 (4052/02)

[Turn over






YISHUN TOWN SECONDARY SCHOOL

PRELIMINARY EXAMINATION 2026

KIASU

MESERPaRETCE $33

4052/01 — Paper 1

Step=by-Stép Solutions

Secondary 4/5

Corrected and completed edition



2026 YTSS Preliminary Examination

Question 1

Let one part of the investment ratio be w. Since two parts equal $16 000,
2u = 16000 =« = 8000.

Cassidy invested six parts:
6u = 6(8000) = 48000.

If this is 20% of the total investment T,

4
0.20I' =48000 = 1T = M

0.20
talginve t
Question 2 K

@ ExamPaper ¢

The first solution is

r = sin™}(0.8524) = 58.4736...°.

Sine is also positive in the second quadrant; so

x = 1805—58.4736"%.° = 121.5263...°.

z = 58.5%0or x = 121.5°

(&) 180°
1.54rad = 1.54 < ) =88.2355...°.
vis
Question 3

Let ¢ be the timestaken and w the number of woerkers;”Since ¢ is inversely proportional to w,

k
==
w
Using #'=,14 when w = 5,
k
U=—- = k=70
5
For seven workers,
70

t= - = 10 hours

Question 4

341’L—3 — 32026 _ 2(32025) — 32025(3 _ 2) — 32025.

Equating indices;
dn —3=2025 = 4n = 2028.
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Question 5

Interest is compounded every three months, so there are four periods per year. The rate per period is
0.02/4 = 0.005, and five years contains 4(5) = 20 periods. Hence

0.02\2 o
A=15000 {1+ —=) =15000(1.005)" = 16573.4336 ...

The interest earned is

16573.4336 ... — 15000 = 1573.4336 . ..

Question 6

A

(a)

2" ~ S
and 48 = 2% x 3. For the HCI® to i, -
ExamPaper. ¢
Thus n+2 =4 and n — 1 =1, both giving

[n=2]

(b) A prime number has exactly two'distinct pesitive factors: 1 and itself. The number 1 has only
one positive factor, namely 1.

‘ 1 is not ‘asprime number. ‘

Question 7

1 —Z
38245 (5) £40/97 = 9(3%) + 5(3%) — 4(3%)
='(9+5—-4)3"
= 10(3%).
For every non-negative integer x, 3®is an integer. The expression is therefore a multiple of 10 and is
divisible by 40.

Correction. The original phrase “all integer yalues of x” is false: for example, x = —1 gives 10/3.
The corrected question uses “all. non-negative integer values of x”.

Question 8
(a)
2x? L — 6 =222+ 42— 32— 6
= 2z(x 4+ 2) — 3(x + 2)
= (2z — 3)(x + 2).

(22— 3)(x +2)|

(b) " Lettx =y —35Theny+4 =247, so

20y -3+ (y+4)—13=22>+z—6
= (22— 3)(z +2).

Substitute x =y — 3:
(20— 3)(@+2) = 2y —3) - 3)((y—3) +2).

2y -9 —1)]
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Question 9

The selling price after the 15% profit is
900(1.15) = 1035 euros.

Since S$1 = EUR 0.67,

1035
11i ice in S$ = —— = 1544.776.. ..
selling price in 0.67

Question 10

[ExamPaper £

Let the angle of depression of S from P be 6. This equals the angle of elevation of P from S, so

48
P . A — 32.548..°.
tand 7 - 032948
32.5° (8 s.f.)

Question 11

Let the integral dimensions of the top be ! cmwand w cm.~Since its perimeter is 26 cm,
240 + ) 226 @& _\Ot+ w = 13.
As [, w > 2, the possible unordered pairs are
(3,10), (4,9); (5:8), (6,7).

The height is h = 168/(lw), giving respectively

28 K< 21
5’3 §°

Because the cuboid,is built from 1-c¢m:cubés) its dimensions are integral. Only [ = 6, w = 7 is possible.

Questionyl 2

(a) " Complete the'square:

22 +624+10=224+62+9+1=(z+3)%+1.

(x+3)2+1

(b)  Since (z + 3)? > 0, its minimum is 0 when = —3. The corresponding value of y is 1.

(_33 1)
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Question 13

For y = ax? + bx + ¢, the axis of symmetry is 2 = —b/(2a). Since the axis is z = 2,
b 2 = b 4 (1)
—— = = —4a.
2a

Using (1,0) and (—1,—16),

a+b+c=0, (2)
a—b+c=-16. (3)

Subtracting (3) from (2) gives 2b = 16, so b = 8. Equation (1) then gives a = —2, and (2) gives ¢ = —6.

Question 14
For x # 0,

Also, since 0.8 = 4/5,

Therefore

Question 15

= (z £9)*(z +y).

(x> »)i(@+y)

Question 16
(a) The,probability of drawingithree -red marbles without replacement is

n n—1 n-—2
X X
n+2 n+1 n

Thus
(n—1)(n-2) 1

(n+2)(n+1) 5
Cross-multiplying/and expanding,
5n—1)(n—2)=(n+2)(n+1)
5n —15n+10=n*+3n+2 = 4n*-18n+8=0.
Dividing throughout by 2 gives the required result:

(202 —9n+4=0

(b) Factorising,
1
2n—-1)(n—-4)=0 = nziornzél.
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Since n is an integer and at least three red marbles are required, n = 4. Therefore
4 3 2 3
P(exactly two red) =3 (— X = % —) 5

6 5 4
and P(three red) = 1/5. Hence

P(at least two red) = — +

ol W
o] =
ot

Question 17

(a) Construct the perpendicular bisector of AD: with centres A and D, use one compass radius
greater than AD/2 to draw arcs that meet on both sides of AD. Join the two arc-intersection points.

(b) Construct the internal angle bisector of ZBAD: draw an arc centred at A to meet AB and AD.
From those two points, draw My 1n81de R ]
: KIASU=;

(c) A point nearer to AD %ha side of tleg ang Mot
to A than to D lies on the ﬁx@m@%plg ctor f. St e 1ntersect10n of these tWO
half-regions inside ABCD. oundary lines es are excludell by the strict word “nearer”.

perpendicular bisector

B

, angle bisector

C

1
l
I
!
|
|
|
|
1
|
|
|
!
|
|
|
1
!
|
\

D

Conceptual construction (not drawn to scale)

Question 18

There are 80&tudents.
(a) The median‘is the 80/2 = 40th value.“Reading the mass at cumulative frequency 40 gives

‘ 5t ke ‘(approximately) ‘

(b) The lower quartile is read at.cumulative frequency 20 and the upper quartile at cumulative
frequency: 60:

Qy = 48 kg, Q3 ~ 54 kg.
Thus

[IQR = 54 — 48 = 6 kg|

(c) At 70 kg, the cumulative frequency is approximately 78. Hence about 80 — 78 = 2 students have
mass atsleast 707kg:

2
— x 100% = 2.5
=0 % % %

(d) From the graph,
CF(45) ~8,  CF(65) ~ T6.

So about 76 — 8 = 68 students are between 45 kg and 65 kg:

68 17
— = =085
80 20
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Question 19
Given P C Q:

(a(i))
(PNQ)UP NQ)=(PUPYNQR=UNQR=Q.

(a(ii)) By De Morgan’s law,
(PPu@)=prnQ'.

Since P C @, no element of P is in Q’, so

(b) Agree. If x € A and e x € B'. Thegslgre every element of A
belongs to B’, so ]

Question 20 Exam Pa er

(a) Since the bearing of P from @ is 038° and QS is due east
/SQP = 90° _38° = 52°.
Let 6 = ZSQR. Given that area( ASQR) =1 area(ASQP),

£ (Q5)(a0) o=/l E(QS)(lS) sin52°} |

Cancelling common factors,

9sin'H2°
10

10sin 0 =9 sinb2° %, 0= sin—1< ) = 45.1706...°.

The diagram determings the acute solution.

45.2° (1'd.p.)

(b)
/PQR,=52° +45.1706>. .° = 97.1706...° .

By the cosine, rule;
PR?'= 182 4202 ~2(18)(10) cos 97.1706 .. .°

PR= 21:6549 ..~ km

|BR=21.7km (3 s.£)]|

Question 21

(a) Sinee DF | BC,
LADF = Z/ABC

(corresponding angles) ~Also LDAF = ZBAC, since D, A, B and F, A, C are collinear. Hence

| AADF ~ AABC' (AA)]

(b) Since DEYCFE and DE || CF,
LDFE = ZCFEF, LDEF = ZCFE

(alternate angles). Also EF' = E'F, a common side. Therefore

ADFE = ACEF (ASA)|
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Question 22

Given lﬁ = a, B? = 3a, and C@ = b. The diagonals of a parallelogram bisect each other, so F is
the midpoint of both AC and BD.

(a(i)) Since E is the midpoint of AC,

Thus

(a(ii))

As FE is the midpoint of BD K i

(a(iii)) Since G is the mldﬁﬁfX&m P a p e r /

B? ~lﬁ —a~|— b
Also B = —3a — 2b. Hence
AC %AB + BG
3 1
= (— I db) + (ia + §b)
1-5%)
AC = —g(a—i-b)
(b)
AF — AB+ B = 2(a+b).
Therefore

e

Since this is a positivescalam multiple and both“vectors begin at A,

‘A, Grand F are collinear‘

(€) »,Let the perpendicular height, of the parallelogram above BC be h. Since BF = BC/3 and G is
one-quarter of the way from B to D;.the perpendicular height of G above BC is h/4. Thus

area( ABFG) _ $(3BC)(3h)

area(ABCD) BC-h
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Question 23

(a) Let the linear scale factor of the water pyramid to the whole pyramid be k. Since their volume

ratio is 1 : 27,
1 1
B=— = k=_
27 3

The water-surface dimensions are 2L/3 and L/3. Therefore

(b)  When the container is inverted, the air above the water is a smaller similar pyramid. Its volume
is 26/27 of the container. If its height is A

KIASU=

90 h =1.125117... =

The new water depth is

(c) The stated length and height scale factors are both 1/2, but the width of the new container is
not given. It must also be L/2 for all gorresponding linear dimensions to have the same scale factor.

‘There is insufficient information teeonclude that the solids are similar. ‘

Question 24

(a) With rows representing Friday and Saturday, and columns representing Sectors A, B, C,

56 84 (78
E_<62 76 95)

(b)

20

(c)

56,,84 T8 ?g
62576 95

G:EF:<

_( 5) + 78(1 ))
S\ 62(2 0)+76( 5)+95( 2)

| (3316

- 1\3520/ |
(@), The firsteelement-is the total money collected on Friday; the second is the total money collected
on Saturday.

(e)

(1 1) G= (1 1) @g’;g) = 3316 + 3520 = 6836.

| Total = $6836 |
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Mathematical Formulae

Compound Interest

Total amount = P| 1+ !
100

Mensuration

Curved surface area of a cone = 77/

ExamPapet J

Volume of a sphere = g nr

Area of a triangle ABC = %ab sin C

Arc length = »@ ywhere 0 is in radians

Sectof arca = 1 r2@ypwhere 0‘1s in radians
2

Trigonometry

a b c

sin 4 ~ sin B < sinC
a*=b>¥c* —2bccos A

Statistics

Mean = M
A

Standard deviation = \/ ZZ::f ;2 _ {% J;’: J

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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Answer all the questions.

1 (a) Solve the equation x2+7 =2+ —"
x =9 3—x

Give your solutions correct to 2 decimal places.

x+7 l
x> =9 3 X
x+7
- KIASUwz®

L x+T | R F3) T s T
caeoy cEXamPaper

2x+10 e M! for simplification to single fraction
(x—3)(x+3) 2
2x+10=-2(x*-9)
2x* +2x-8=0
¥ +x-4=0

IR EXVIGETG)E /A [ S— M1

) 2(1)
x=156,-256 444 VN ¥v M1 for(Correct answers

Answer x = ......oiiiiiiiiii... (o)

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(b) Solve the inequalities §+ y<9+ g y<4+y.

3 FPSHCY 9+iy<4+y
4 2 ?
J";y 5 9—5 iy—y ad_g s M1 for separating the inequality
and correctly
2 <£ 5
9773 —Zy<-5

- KIASU

ExamPaper

@accurate individual
lit

ANSWET .ot [3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)



4—z

z

(©)  Given that %b = +3

(i) Find b whenz =2,

Answerb = ...t [1]

(ii) Rearrange the formula.to makez the subject.

b* 4-z 3z
o - . +? _______________ M1 fot-removing square root
z_ 4124
4 z

2. _
zb =16+8z, - M1 for simplification
zb” ~8z.=16
z(b*=8)=16

16

Z= P 2 N Al

AFISOEI 2] spmunn v s .2 500 ¥ 8 svmmocainmss 1 43 » s 5 11 [3]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02) [Turn over
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2 YTSS is testing two Al systems, System A and System B, tracking their response times
(in seconds) to student queries.

The response times for System A are shown below:

System A
Stem ‘ Leaf
3 8 9
4 12 5 7 Key: 4 | 2 represents 42 seconds
5 0 3 6
6 2 4

KIASU=;

(@) ()  Findthe %W@@@&A

47

ATISPEP 50 swessus ssnsns sxwsss e S500ONAS  [1]]

(ii) Find the standard deviation of the-response times for System A.

8.60
Answer ................c.......... seconds [1]

2026 YTSS Preliminary Examination Secondarv 4/5 Mathematics G3 (4052/02)



The following information is shown for System B:
System B

- Minimum = 35

- Lower Quartile =40
- Median =48

- Upper Quartile = 55
- Maximum =70

(b) Construct a box-and-whisker plot for S§stem B using the data provided. [1]

KIA

ExamPaper Z
|— —| --------------- B1

W Al | | |

|
T ! II | T T T »
30 40 ]: 5D 60 70 80

=7

L

SR /)
4.1__'{.1 Sa '+4;

(c) Ong student claims:
“System A is more consistent, but System B is faster.”

State whether yowagree with'this.claim. Justify your answer using statistical
measures.

IQR_ &¥=56d0=15 & O coooeeeeee M1 for IQR

[3]
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A, B, C, D and F are points on aeircle in the diagram above, O is the centre of the
circle.

Line AE meets line OC at O:
The line AF cuts the line DC at P.
The ratio of angle AOC torangle ABC is4: 3.

(a) Show that the angle AFC is*72°. Give a reasen for each step of your working.

LAFC =4u+2="2u(ZLat centre =2/at circumference)
2u+3n=180"(Lin gpp seg) (s-—-rmimv M1
Su=180"

2F O WovpRY™ O Q.. Al

[2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)



(b) Find the perimeter of the major sector ADFC, given that the diameter
of the circle with centre O is 11cm.

A I h _1 X271 _1 1
rc Lengt 360 )
MBS =~ M1

Perimeter = 11 + 20.7345
=31.7345
=317 =TT

KIASU

ExamPaper

nswer

[2]
(¢) Another circle is drawn onsthe diagram such that line 4D is its diameter.
Determine whether point E lies'on its circumference if £DAO =18°.
Give reasons for each/statement 'you make.
LAFC = ZADE(Zin same seg)
=72’
ZAED@180° £18°-72° =900 Gy M1
Point E lies on the circumference (angles-in semicircle=90%) - Al
[2]

2026 YTSS Preliminary Examination Secondarv 4/5 Mathematics G3 (4052/02) [Turn over



10
4 Solutions to this question by accurate drawing will not be accepted.
The diagram below shows 4 points, 4, B, C and D.

Points B and D lies on the x-axis and point C lies on the y-axis.
B is the point (2, 0) and AB intersects the y-axis at 1.

It is given further that BC is parallel to AD and the equation of the line 4D is
y—4-x=0.

)’ﬂx

C
(a) Find the equation of the line 45.
gradient = ﬂ = —l --------------- M1
0—2 J

——lx+c
y 2
0= N (2)+c

2

c=1

S 1 x+1
X g% " o Al

ARSWET oo,

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)



(b)

(©)

11
Show that the coordinates of 4 are (-2, 2).

1
= ——gl
d 2
y=x+4
x+4:—lx+1 --------------- M1
2
x=-2

KIASU=:

ExamPaper J

(@) Find distance AC.

Equation of BCi'y=x=2

C(Oa _2) ----------- M 1

AC=\/(—2=0)> +(2—(-2))?
AC =20

AC =4 472038 47 0~ S AL

ANSWEF ..o units

(ii) Find the shortest distance from B to AC given that the area of
ABC is6 units®.

20xheipghf=6 =  =sesss M1
12
height = — =2.68
EU= 0T e Al
ANSWEF .o units

[2]

[2]

[2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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5 (a) The first four terms in a sequence are 5, 8, 11 and 14.

(i)  Find the fifth term of the sequence.

--------------- B1
17
ANSWer ......cocoviiiiiiinnn.. [1]
i) 7 is the nth t% tle AHS U L.
Fdn By AP ADer ¢
--------------- B1
T =3n+2
HAREWEF T, S w5053 s ssmomn.sas s s [1]
(i) Lg=1, is a positive integer.
Show that Tn , = is amultiple of 3 for n > a. Hence, state the value of a.
TSN +2
AE=3n42:8n+2) M1
=3n’> ~3n
=3n(n-1)
Since 3 is a factor, T, —T, is a multiple of 3.
A=2 s Al
Answera= ................ 2]

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(b) (i)  The first four terms in a different sequence are

11 14

58 14
14" 97 16

Find P, , the nth term of this sequence.

ExamPapers /... o

110+, )
(ii) Jenna states that 258 is a term in the above sequence.

Do you agree with het? Show your working clearly.

3n+2 _Q
n’ 289

110n* = 867n + 578

110n* - 8670578 =0
Value of n =17/2 or -34/55
Since n.is not a positive integer, 110/289 is not a term in the above sequence. [1]

(iii) Explain why P| < 5 for all valués of n.

. 4 §
W V) 1
=y

n

n”increases faster than 3n+2, as n increases, P tends to 0.

As n'21, Pné%+lgzé5

[1]
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6 The cost, y dollars, of printing each T-shirt when x T-shirts are printed is modelled by the

4
equation y=8+ﬂ,for 10<x<160.
X

Some corresponding values of x and y are given in the table below.

X 10 20 50 80 125 160
y 48 28 16 13 11.2 p
(a)  Find the value of p in the table above.
--------------- B1
erag..........105......... [1]
v oends¥AMBARST. / Dosce.  m
(¢)  Use your graph to estimate the number of T-shirts that is printed if the cost of printing
each T-shirt is $20.
--------------- B1
34
ANSwer ..........ccociieiiininnn. T-shirts [1]
(d) By drawing a‘tangent, find the gradient of the curve at (40, 18).
——————————————— Md for tangent drawh
--------------- B1
Answer ............ A e [2]
(¢) Johmsuggests that the selling price of each T-shirt, in dollars, is modelled by
3
30-—x.
O
) ; 3
(i) On‘the same grid, draw the graph of y =30— Ex for 0 < x<160. [1]
(i) Using your graphs, determine the range of values of x for which John will not
make any loss, assuming that all of the t-shirts will be sold.
23<x<94
ANSWeEr ..o [1]

2026 YTSS Preliminary Examination Secondarv 4/5 Mathematics G3 (4052/02)
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7 (a) A, B, C and E are four vertices of a n-sided polygon and reflex angle ABC is 190°.

The remaining reflex angles of the n-sided polygon are each equal to 205°.

A regular pentagon CDEFG is placed such that one of its diagonal CE, is also one of the
sides of the n-sided polygon.

190°

KIASU

o s 0. ExamPaper ¢

/BCE =360°-205° =155°

--------------- M1
0
ACDE:w:mSO _______________ -
ZDCE :M =35
ZBCD=155"-36"=pilf | ~—mp AL

Answer Z/BCD =

(ii) Find the number of sides of the-sided polygon.

18t Exteriorangle = 190" ~180%=10°
——————————————— M1 for either correct
2" Exterionangle =180%—155° = 25° extanarangle

25°(n~1)+10°="360% M1
Tanlays1des O T Al

Answer mn= .......cccccoiiiiin...

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)



(b) 17

In the diagram below, 4B, CD and EF are parallel lines. XWV and XYZ are straight lines.
The line XZ bisects angle BXW and £ VWY = 106°.

A X

AU

ExamPaper

Y

(i) Show that WXY is an isosceles triangle. Give reasons for your working.

£BXZ = ZVXZ(line XZ bisects angle BXW')
/BXY = /XYW (alt.angles,AB]/CD)y T oA T Rt R e

Hence ZWXY = ZXYW{(base angle of isoceles triangle)

[2]
(ii) Which.is the longest side of the‘triangle XVZ? Show all your necessary workings.
Angle XVZ=180% - 106" = 74°% (int angle, CD//EF)

——————————————— M1 for either accurate angle
Angle BXZ# Angle XZV =53°. (alt angle, AB//EF)
XZ is the'largest side of the triangle as it is opposite the largest angle.  --------------- Al

[2]
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8 (a) The table shows the number of messages sent per month from June to September in
2023 in Singapore.

Month June July Aug Sep
Number of 30 31 31 30
days
Numberol | g e o2 8.3x10'! 5.97x10"! 9.11x10'2
messages sent

() The population of Singapore in 2023 was 5.12x10°.
Calculate the mean number of messages sent per person per day from June to
September i1,2023.

988x10‘2+83x1 D1 o TG

=1.673524x10" EiéﬁlpaperMI/

1.673524x10"
5.12x10°

Mean =

=32.68
=327 SN T Al

Answer ... Lo messages [2]

(ii) Calculate the/percentage decrease in the number of messages sent from July to
August.

11 11
8'3“23 3)9“7"10 1% =28.0 Al
O X

............... M1 for fraction

ARSWEF oot % [2]

(iii) The number of messages sent in 2025 from June to September was 12.2% more
than the number of‘messages sent in 2023 from June to September.

Calculate the number of number of messages sent in 2025. Give your answer in

standard form.

“2(')2 % (9.88x10"7 +8.3x10" +5.97x10" +9.11x10'%) - M1

=229 10° s Al

ARSWEF i, messages [2]
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(b) In 2023, Singapore has a population of 5.64 million.
The land area of Singapore was 728.6 km?.
Find the population of Singapore per km?, leaving your answer as standard form.

728.6km* ———  5.64x10°
Vi —— e —— 5.64x10° Vi1
728.6
=7.74x10°  —eeeeeees

KIASU=

ExamPapeW

(¢) The area of the reserve on a map is 24 cm?, while its actual area is 6 km?.

(i) Find the scale of the map.in the form 1: n.

24em® ————  6km®

lem® ————— 0.25km’

lem—————— () &Y ) e« 4 R M1
lem —————— 50000cm

1:50000@ 2 &0 AT

Answer 1: ..o [2]
(ii) Thescale of the map_in'(i) iscreduced to 1: 25 000.

Show your working clearly to determine whether the area of the reserve shown on
the new:map is doubled; quadrupled or remains unchanged.

lem~=>0.25km

1dw” 2 > 0:0625km° - M1
6+0.0625=96¢cm’
96+2454 e Al

The area of the reserve shown on the new map is quadrupled.

[2]
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9
mounted on the base of a hemisphere with a radius of 0.6 m.

1m

-l
KIASU

ExamPaper ¢

Given that the slant height of the cone is 1 m,
(a) Show that the height of the buoy is 1.4 m.

Height =~/1" —0.6> £0.8

0.8+ 0.6 =1.4(shown) i 77 B1

(b) Calculate the total surface area of'the buoy.

271’ + vl

=27(0:6)° #7(0.6)) T M1 each for accurate surface area
=4 Uy Al

(¢) Calculate the volume of'the buoy, leaving your answer in terms of 7.

vol cone= l7z(0.6)2 (0.8) = £7r
3 g 12158 ——————————————— M1 each for
vol_hemisphere = = 7(0.6)’ = —  accurate volume
D 3 125
Total:£7r+£7r=£7r _______________ Al
125 125 25
ARSWET .ttt m?3

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)

The diagram shows a metal buoy. It is made up of a cone and a hemisphere. The cone is

[1]

[3]
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(d) The buoy shown in Figure 1 is melted and recast into the prism shown below.
The prism has height 1.5 m, and its cross-section is the sector OAB,

where angle AOB is 3—(7)2- radians. Assuming no material is lost during the recasting

process, find the radius of the sector.

0

-~ KIAS Ji=
ExamPaper, /

L -Y 0

A
1
|
|
1
|
1
|

No

vol prism = base / area x height

iﬂ:lrz(ﬂﬁjxlj --------------- M1
23 2 30
6 11 5
— T =— 7D
23 40
E:E ey - M1 for simplification
25 40
2 = ﬁ ——————————————— M1
55
¥=0.934
(zejear = 40,934 as 75 0)Q Al (must show reject)

ARSWEF oot m
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10. As a director of a medical logistics company, you are evaluating different methods of transporting
emergency medical supplies from station A during adverse weather conditions. The emergency
supplies must reach station C within 1 hour of dispatch.

Three stations A, B and C are located at sea. Station B is due east of station A. The bearing of C
from A is 065°. The bearing of C from B is 020°. Distance between A and B is 17.6 km.

North

The diagram is
not drawn to scale

A drone travels directly from A to C. A speedboat travels from A to B, then from B to C.

A helicopter may also be used if Weather,conditions permit.

(a) Calculate the direct distance’ AC travelled by.the drone.
Give your answer correct'to’5 significant figures.

ZACB =180 al 108-425°.245° § § —--& M1

.AC _ 17.6 M1
sin110° “sind45°

AC = 17'60 xsin110°

sin 45
AC =23.389098
A C =23 3800 (S 3f) & R~T Al

ATISEHS 5o s 5 5 s 5 5 ¥ awnmmss 5 § b km [3]
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The company collected the following operational data during a trial run.

e For safety reasons,
helicopter operations are
suspended if visibility
falls below the minimum
requirement of 1.8 km at
any point during the
journey.

Vehicle | Maximum | Actual Operating Speed Further Information Operating
Speed Cost
Drone 26 m/s 19 m/s due to strong wind e 5 mins preparation time
(loading and take-ofY)
e 42 mins maximum flying $1380
time
e 8 kg maximum carrying
load
Speedboat | 45 km/h 40 km/h from A to B e 11 mins for docking and
refuelling time at B
$860
Helicopter | 160 km/h Ex ﬁlﬁ% P 18 my
a F cl safety
checks. $2390

The following information is further provided:

e Current visibility fluctuates between 1.3 km and 2.0 km.

e Medical supplysis 7:2 kg.

o_« Thedrone system will only be approved if BOTH conditions below are
satisfied.

Condition 1  The dron¢ must reduce the total delivery time by at least

50% xelative to the current speedboat operation.

Condition 2: .\ The-operating cost of drone per minute should not exceed

the,operating cost of the speedboat per minute by $50.

2026 YTSS Preliminary Examination Secondary 4/5 Mathematics G3 (4052/02)
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(b) The company may choose either one of the 3 transportation methods. The company wants the fastest
transportation method while keeping total operating cost to be below $2400.

Determine which transportation method should be selected. You must show all relevant calculations
and justify your conclusion clearly (other than the conditions stated above). State one assumption

made in your working. [7]
Drone Speedboat Helicopter
19m/s=68.4km/h BC 17.6 Not selected as the
Sin75° g5 visibility is not
Time taken from A to B: consistently above 1.8m
23.389 BC = —~xsin 25° for the current situation.

684 Bl Bl B el e M1
S KIASU®S
1m &k’-ﬂ I 2 toB

Total time taken = -——e—-—- V[
~20516+5 ExarfPaper ¢

=25.516 mins (<42 mins)
=26.4min s

Time taken from B to C:

10.519
29

=217763min s
Total time taken ~.-———--—--—- M1
=264+ 21.763 £ 11
=59.163 mins

% time reduction:

59.163-25.516 L 100%

59.163
=56% (>300%) N LY DO--pnyl- M1 for either condition

béing worked out.
Additional § per.min saved:
1380~ 860

59,163 -25.516
= 15.45)(< $50)

The drone system should be selected as:
- candeliver the package within 1 hour et Al for any reason stated why
- / total cost is.below $2400 drone should be chosen.
- Wit isifaster-compared to the speedboat.
- More reliable than the helicopter given the adverse weather conditions.

Other acceptable assumptions given:
- The drone travels in a linear pathway
- The vehicles travel at constant speed
- The drone is assumed to maintain stable GPS connection throughout

----------- Al for each valid assumption
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Continuation of working space for question 10.

END OF PAPER
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