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Answer all the questions.

1 (a) Solve 1__62x=5.
6 =50—-ax)
6 =5 —I10X
8% = b—6
I0x = —|
= =L
X~ 70 [
Answer x = _6

(b) Factorise completely 12a*c—3b%c .

3¢ (4a% — b?)
3c (2a —b)(2a +b)

tnswer 3C (2@ —b) (20 +b)

................................................... 2]
(¢) Solve these simultaneous equations.
3x+4y = 1 —@
sx—6y=8 ——(Q)
You must show your working.
Ox3: 9x t1ay=J —®
@x%x2: 10X -1y =16 —@®
@+@= 9% = 19
x =
Sub x=1 into ©: 304) + 4y = |
4y = -2
- PN
s 2
P X aeeimreniiin I ..............................
i o
Y= oo S 3]
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3x+5 2

(d) Write Gr a3 =3 as a single fraction in its simplest form.
3p+5, Wk . 8xt+ 5 —2(KE
x+4H)(x—3) x-3 (xt4)(x—3)
. . dxz2%x+t6 -8
(x+4)(x-3)
= X —3
(x+4)(x—3)
= |
(xt4)
|
(X+4)
b7 £ 157 T O e R oo B, MR 1 . §
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2 (a) A website records the times taken for 80 adults to complete a quiz.
The cumulative frequency diagram represents these times.

A
80

%2..42
70 1

60

Cumulative
frequency

S SRR S e yeiede - CI SO N T S
efepeped et deds e fed D e ]
B B L0 Ll 0 T R S P S B B L A S o 4

0 10: 20 30 ! 40 50 60
MDa.2% 36

Time (minutes)

(i) Use the diagram to estimate

(a) the median time,

Answer ..o 2 6 ............... minutes [1]}

(b) the interquartile range of the times.

36— 14 = 22
22

Answer coereeeenn. Minutes [2]

(i) One of the 80 adults is chosen at random.

Use the diagram to estimate the probability that the adult took longer than 46 minutes to
complete the quiz.

BO=TL = O -

30 8o 10

ANSWeEP  svsispatnial |0 ...................... (2]
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(b) The website also records the times taken for 80 children to complete the quiz.
The box-and-whisker plot represents these times.

(c)

................

T A B ] Lot LT

40

Time (minutes)

Find how many of the 80 children took at most 38 minutes to complete the quiz.

38 ming represents the upper quartile range ,i-e- #57,

5 - :
100 X 80 - 60 Ohlldren/
Answer 60
The table shows the number of visitors to five different websites in 2022.
Website A B C D E
Number of 5 7 5 6 7
wisitors 8.76x10 543x10 1.276x 10 9.78 x 10 2.84x10
(i) The range of the number of visitors is £ million.
Calculate the value of %, correct to the nearest integer.
(543x10?) — (1-236 X 10°)
54 million ANSWET K= cerssenssssensstontedorsbeai@inrasas

(if) A pie chart is drawn to represent the data in the table.

Calculate the angle of the sector representing the number of visitors to website D.

9.38 x 108

e [1]

[

(8-F¥6X 105) + (5-43 x10?) +(1-236%105) +( 9.38x)0°) +(2-84x 107)

9.38 X 10°

9.3484 x 107

31 1°
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3 (a) Lastyear, a school raised $780 for charity.
This year, the school has raised 4.3% more for charity.

Find how much money the school has raised for charity this year.

104.3 x 80 = ¢g/3.54
e B18.54¢ <

(b) The real distance between two schools is 5.6 km.
On a map, the distance between the schools is 35¢cm.
On the same map, a field has an area of 0.24 cm?.

Work out the real area of the field.
Give your answer in square metres.

Length Rati0  35cm: 5-6 Km
. 35¢m : 5600 m
lcm - 160m

Area Ratio lem? : 160*m?
lem? : 35600 m?

0.34 X 35600 = 6|44 m? 6144

(¢) Each student at the school is in one of three sports teams.

The ratio of the number of students in Team A to the number of students in Team Bis2:3.
The ratio of the number of students in Team B to the number of students in Team Cis 5 : 4 .

% of the students in Team C move into Team A.
There are now 87 students in Team A.

Find the number of students at the school.

Team A: B Team B: C

2: 3 5 : 4

X§ Xxb X3 %3

10 215 15: 12
Hence, team A: B: C
1021512

3@ X 12 units = 4-5 unity

If 4.5 units of students move to team A, the
distribu tion of the Sstudents will be
A: 53 C Answer 222 .................... [3]

145:15: 3.5

14.5 units = 83 students
| unit = 6 Students
3% units = 6 X 3F = 222 students
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(d) A college course has three tests.
Each of the tests is out of 100 marks.

Koh and Min are two students taking this course.
The matrix R shows information about the marks Koh and Min got on the tests.

K M

86 74\ Test 1
R=|56 70| Test2

80 24/ Test3

(i) Test 1 counts for 30% of the final grade for the course.
Test 2 and Test 3 each count for the same proportion of the final grade.

Represent this information in a 1 x 3 matrix T.
Give each element as a decimal.

(0.3 0.35 0.35)

Answer T = [1]
(i) Evaluate the matrix P = TR.
6 14
p = (0-3 0.35 0.35) %6 30
80 a4

= (33.4 55-1)
( Answer P = (*34 55'” (1]

(i) State what the elements of P represent.

r95'3Pe(7'|"\’ el,y,; ......................................................................................................... (1]

------------------------------
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A D
1-25

In the diagram, ACB and ADE are right-angled triangles.

(i) Show that the two triangles are geometrically similar.

AAZSi A L ACB =4 ADE ( right -angled)
cC «<— D Z ¢cAB =2DAE ( common £)
B« E By A-A fest,

A AcB and /A\ADE are similar .

[2]
(ii) 4D =1.25cm, AB = 8cm and angle AED = 30°.

Find the perimeter of BCED.
25
tan 30° = —£p AC = CB
(wEZ AD  DE
ED = 2-165lcm 4 = CB
Ae 1-25  2-165]
§m 30° = ¢ CB = 6-9283 cm
AE = 2-5 cm
Perimefer
=ED+ PB T+ 6C T CE
AC = ﬁ =2-l65l+6-?5+6-9283+l-5
AD A _
4 8 1+.3 cm
: 25 @ 5 Answer ... , }.3 .................. cm [4]
AC = 4 cm
Hence, EC =4 — -5 =kScm
DB= AB — AD

=.8.— |-25 = 6-F5cm
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(b)

1
i
1
1
I

PO, OR, RS and ST are four sides of a regular polygon.
Angle ORT = 135° and angle SRT = x°.

(i) Show that x = 15.

Answer

/ STR =2%° (base /s of isos- A\)
Z RST = 180°— 2%

Z RST = /£ QRS

IBO —24& ™ 135 T X

3x = 45
X 15 [2]

(ii) Find the number of sides of the regular polygon.

ext.Z QRS = 180° —135° —15° = 30°

number of sideg = 55_8: = 2

Answer '2 [1]

(iii) Find the size of angle RTP.

/\ PAR is wnﬁmen’r fo L5 HEL

7 QRP= ¥ = I6%
Hence , £ PRT =135—15° = 120°

PR — HT O o
Hence / RTP = 2920 = 30° ( base Zs of isos- A

o
Answer Angle RTP = ........ ao .......... [3]
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2189 482
5 (a) Write 100 1 5100 as a single power of 2.

189 + 482
_ g8

Q 100 (I + I)
_ QG’H . 02”' B 026=H—lol — azﬁo
2 100 (&) R o1 DEWEP  wwmwssraness s evas 12)

(b) Luke invests some money into an account.
The graph shows the value of Luke’s investment, in dollars, ¢ years after he invests.

......

2600 i b

137(%,2520)

2200 prrerrree
Value of L BN
investment |9 ittt
(dollars) BRARRRR AN
1800 e .JA.{..E.- i.
1400 fHbi R :
1280 i T ::
1200 . : 3 ;
ik e e e oo bbb bbb e
foopesbesbedefonbesd i diadenies shraades {orfrebnrpadendrntesheckesdadeafoniosbic cbedeobentucf e sbedon dnafe s ok o dend 4 B e A
R e s i T s ' S
0 1 2 3 4 5] 6 7

Time (7 years)

At time ¢t = T, the value of Luke’s investment is 1.5 times its initial value.

By drawing a tangent, work out an estimate for the gradient of the graph at time # = 7.
State the units of your answer.

initial invest ment = 1380
at t=T, 1980 X I-5 = 1920
F h ., T=15 years.

rom 3rap Y $%’_0/

Answer

4hel)= % _ 2520 — 1600
grad ient = ™

= 320
3

s [4]
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? (¢) The graph of y = ka”™, where a > 0, passes through the points (0, ;11—) and (-2, 9).

The point P has x-coordinate 3 and lies on the graph.

Find the exact y~coordinate of P.

"\#\ (0, %)

k%"‘“’m..,, (3, ?)

~—
b P
Sy,
P S et A Bt -"-'w—...
e,

I S 4

TS e L L Y e T e R T RS e P R TR

36 = o7
- i
(Lz' 3

I

a.c;)

864—
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The diagram shows a quadrilateral, ABCD.
AB=9cmand AD = 12 cm.

Angle ABC = 1.5 radians, angle BAC = 1.1 radians and angle DAC = 0.8 radians.
The point M lieson CD suchthat CM: CD=3:5.

(i) Work out the area of triangle ABD.

1 (9 (12) sin 149

= 5l.1 ¢cm?
Answer SII cm? [2]
(ii) Calculate the length CM.
L BCA = 05‘“5‘1 rad .
By Sine Rule * . = A‘C
; $in 054151 §inl-5

AC = 17-415 cm

By Cosine Rule :
D= 17415 + 12> — aUT-415) (I1a) cos 0-8

cD =n2:493

cM= %CD

= %x ,2.413 AMIWEF  svmmevernnniini cosrsbsmisams s cm [5]

- 50 em
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(b)

P 16 0

The diagram shows a solid metal square-based pyramid, XPORS.
The square PORS has side length 16 cm.

The vertex, X, is directly above the centre of the square, Y.
Angle XPY = 70°.

The pyramid is melted down and made into as many solid cubes as possible.
The side length of each of these cubes is 3.5cm.

The remaining metal is used to make a sphere with radius r cm.

Find the value of 7.

Step| = Find PR Step 4: Max. number of cubes
PR* = 16 t+ 16> 2652-51 % (3.5)°

PR = {5 P cl- 366236

» PY=3]512 i-e- 61 cubes

Step: Find XY 0.866236 x 3.5°
tan 30° = XY = 3%1.139 8% cm? of

34512 metal left.

XY = 31.084 cm Step § -

4wrd = 3%.1398%
r=12069%

Step 3 : Volume of pyram‘wl,
V= $x 16% x 31.084

3, 2651-5' C,m3 Answer r =
© UCLES & MOE 2025
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7 (a) &= {integersx:5<x<24}
A = {factors of 24}
B = {multiples of 5}
Below are two statements.

For each statement, write whether you agree or disagree and give a reason for each answer.

Statement Agree/disagree Reason

‘€ only contains infegers

from 5 to 24 inclysive.
Hence A should be
i 6,8,12, 2+J

There are no common
ANB=0 Agree | elements for set A and B .

A=1{1,2,3,4,6,8,12,24) Disagree.

(2]

(b) Set P and set Q are such that P C Q.
In the space below,
(i) complete the Venn diagram to represent set P and set O,

(i) shade the region on your diagram which represents PUQ'.
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(¢) A company has 220 employees that are either full-time workers, part-time workers or contractors.
The table below shows information about the employees at the company.

Right-handed | Left-handed

Full-time worker 18 12
Part-time worker 65 45
Contractor 60 20

(i) One of the employees is chosen at random.

Work out the probability that this employee is not a contractor and not left-handed.

B+65 _ 82
220 220 83

ANBWEP vt sieboar esswrvossupammmaynssn

(i) Three of the full-time workers are chosen at random.

Work out the probability that they are either all right-handed or all left-handed.

(i e x19) + (e x 8)

= 3%
|

149

ANSWEF  insnssniasiis I 5 ..................... (3]
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8 (a) The diagram shows a sketch of the line y = 2x+1 and the line x = p, where p > 0.

)’A xX=p
y=2x+1
C
~-
0 B x

Point 4 is the y-intercept of the line y = 2x+ 1 and point B is the x-intercept of the line x = p.

The lines intersect at point C.
The area of trapezium OACB is -—If- units?.
(i) Showthat 4p*+4p—15=0.

Answer
Area of trapezium = % X (Sum of par‘aﬂel Ienghbs)
7 = Ex(1+rap+n)
T = pipin
I5 = 4p° +4p
@ 4Pn+ 4p — 15 =0

(i) By factorising 4p*+4p—15 =0, find the value of p.

(&F—S)(&i)‘l".;)—o
p=3% or p="F(ref)

Answer p =

-------------------------------------------
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(iii) Find the length of the line segment AC.
A=(0,1) , C= (%)4)
AC = N (3-0)° +(4-1)?

= l\/}%;?

= 3.3

Answer 3'5 i

v 2]

(b) Point P and point Q have coordinates (1, —5) and (—4, —2) respectively.
Line / has equation x—y = 2.
Point R lies on the line / and has coordinates (x, 0).

(i) Find the value of x.
X—0=12
X =12 Answer x = 2 [1]

.............................................

(i) Find an equation for the line parallel to PQ which passes through the point R.
Give your answer in the form ax+ by = ¢, where a, b and ¢ are integers.

3raohen'f of PQ = "'_24__(_,5)

3

-5
- =3

y—-o0= "g(x-2)
y= "FX + %

3x + 5y = 6
Answer 3%‘,‘55—6 [3]
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Printed and published by Singapore Asia Publishers Pte Ltd
(2025)35
OL Mathematics THE ANNEXE PROJECT

EDUCATIONAL CENTRE

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.



9  Erin is planning a road trip in the UK with an electric car.
She finds the following information to help plan her trip.

Distance between UK cities by road in kilometres

London
95 Oxford
322 260 Manchester
340 299 135
650 589 352 | Edinburgh

For example, the distance between Oxford and York is 299 km.

Electric car charging information

There are three main types of electric car chargers that can be used.

Slow chargers Fast chargers Rapid chargers

Approximate cost 36 251 45
(cents per km)
Approximate up to 11 km of up to 64 km of up to 193 km of
charging rate range in 30 minutes | range in 30 minutes | range in 30 minutes

Erin plans to drive at an average speed of 90 kilometres per hour on her trip.

(a) How long would it take Erin to drive from York to Edinburgh?
Give your answer in hours and minutes, correct to the nearest minute.

31T = 3h 3| min |
90 ’az

Answer ....... 3 ..... HOULS +evconmninssnse minutes [1]

The range of Erin’s car is 420km when the battery is fully charged.
Electric cars are often charged to 80% of the battery’s capacity.

(b) Calculate the range of Erin’s car when the battery is charged to 80% capacity.

0-8 X 420 = 336 km |
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(¢) Erin plans to start her trip in London with a fully charged car battery.
She will drive to Oxford, then to Manchester, then to York and finally to Edinburgh.

Erin will charge the battery in Manchester and in York.

She will use a rapid charger in Manchester and a fast charger in York.

Each time, Erin will charge the battery to 80% capacity.

Erin calculates the total journey time for her trip and the total cost of charging the battery.
The total journey time includes the time that Erin will spend waiting for the battery to charge.
Erin assumes that each charger charges at a constant maximum rate.

Erin says:

My total journey time will be less than 12 hours.
The total cost of charging the battery in Manchester and York will be less than $165.

Using Erin’s assumption, justify with calculations whether she is correct.

Total distance travelled = 95 + 260 1+ 135 + 31%
= 30tkm.

Total time on road = ﬁ_g_g_ = 8.9661h =8h 58 mins

At Manchester, the range of her car is 420 — 95 — 260
S = 65 Km

She needs to charge it to 336Km.
Amt- of range to charge = 336 - 65 = 23 km.

time to charge = % x 30 = 42:124 mins .
Cost of charginj = 0-456 X % = $121-95

At York , the range of her car is 336 — 135 = 20l km

She needs to charge it to 336KM.
Amt. of range to charﬂe = 336 — 201 = 135km .

------------------------------

--------------------------------------------------------------------------------------------------------------------------------

Totul journey time = 8h 58 mins + 42-1 mins + 63-3 mins
10h 43 min5 (Erin is right)
Total cost = 121-95 + 33.89 = $155.84 (Erin is right)

© UCLES & MOE 2025
Printed and published by Singapore Asia Publishers Pte Ltd

(2025)37
OL Mathematics

The suggested solutions are prepared by Mr Alvin Yeo. Mr Yeo will hold no liability for any errors.



(d) Erin’s assumption is wrong.
The chargers do not charge at a constant maximum rate.

The graph shows how the charging rate of each of the chargers varies as the battery is charged.

A

Charging | Erin’s assumed charging rate

rate

0 100
Percentage of car battery charged (%)

Explain what effect this will have on Erin’s total journey time.

Her.Total journey_ Time..will increase since it will take ..
4 longer. time. to.charge the €aC: ... m

------------------------ L Ty
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