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Predicted 2025 O Level EM P2 Topics

Question types that are VERY LIKELY to come out, split into 2 sections:

Section 1: Heavy-weightage questions

1. Trigonometry — Bearings, Sine Rule, Cosine Rule, Angle of Elevation / Depression
2. Matrices

3. Vectors — Given unknown vectors, proving collinear points / parallel vectors
Area of AABC

Area of AABD |
5. Mensuration — Area and Volume of Cylinders, Prisms, Pyramids, Cones, Spheres
6. Graphical Solutions — Plot points, sketching graph, drawing tangent,

4. Ratio of Area of Triangles [e.g. Find the ratio of

[ “suitable straight line” concept might come out again here]
7. Coordinate Geometry

8. Arc Sector Segment in Radian Measure

9. Number Patterns

Section 2: Lighter-weightage questions

1. Standard Algebra Questions, a’-b* = (a+b)(a—b), Simultaneous Equations

. Direct and Inverse Proportion

. Map Scales

. Finance: Exchange Rate, Hire Purchase, Compound Interest
. Sets and Venn Diagrams

. Polygons

o OB WDN

1 x
7. Graphs of Functions [e.g. y=—, y=3(4)']
x

Question types that MAY OR MAY NOT come out

1. Statistical Data Analysis — Median, IQR, Percentile
2. Properties of Circles

3. Algebraic Contextual + Quadratic Formula

4. Proving similar / congruent triangles
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Question 1 — Applications of Trigonometry [2023/FFMS/4E/Prelim/I11/8]

ABC and ADB are two triangular plots of land.

AB=85m, BC=72m, AC=135m and BD =574 m.

The bearing of B from C is 290° and angle ADB =72°.

(a) Find the bearing of 4 from B.
(6) £BeN, =365 -9 Cls ot wyh)
s v
LN Bc=185-F (nt. L3)

=\lo

B\, Cosine 'Mle,
- a
CosA=
20

B LABC= cp5 3% 3 - iss”
2(25)(3

> ((8.309°

< Beactngc 183047 4 U1
= 228-364°
= 228-% ((dp)

———
———

Answer

North
A

[Turn Over
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(b) The plot of land ADB is to be filled with top soil. Calculate the area to be filled
with top soil. [4]
Bla Sine  Ruie,
Sin £DAB S IV
s34 §s

LYAB= si Km

b |

LDBA= (85 - 32°- 39959 (L swem i &)
* 68-041

= 39.95¢°

Pra ot & ADB e § (530 (85) 8 680"

t 2162-5(8
s 22bom” (3
_:M Cis4) Answer ..... 21.69 ............ m?  [4]
(c) A40mantenna mast is installed vertically at point D. Find the largest angle of depression
from the top of the mast to a point along the path 4B. d [3]
(top of maw) Shortest (Perpendicurer) dat.
DF ¢
Sh 69.0“‘.8 ?’T.' D 'to AB‘
DE & 53U S b)-0tr”
k-3 S!a t“
%0 (foot 0of perpeakiunin
4w 0=
S3.ast fromm Db AB)
Y e L
0= ten —SS-‘I“
T 36.-10°
= 3.9° Cuop
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Question 2 — Trigonometry — 3D Solid + Angle of Elevation / Depression [N2016/11/8]

The diagram shows a solid triangular prism with three rectangular faces.
AB=T7cm, AC=3 cm, BC=6 cmand BD =10 cm.

(a) Show that angle BAC = 58.4°, correct to 1 decimal place.

Answer

T4 - 6"
2(93)

Cas LBAC =

LBAc = cot ,"-—")
= s&.412°
Csput Clap) (s

[3]

(b) Calculate the surface area of the prism.

Totsl §A = 2 x Acee ¢ ofPL 4+ 3 pa~ # Rect.

= 2(S)(3)(@)5in 584" 4 (3)(0) + (6)(10) 4 (3) (1)
= 123. 8¢
= (F8cen’ L 3s4)

—_ —

Answer ........... l}a .......... cm? [3]
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(c) Calculate the vertical distance of C above AB.

ToA CAH :°H , h
SnS8u = 3
y h Whe 3sms84”
A B = 2.5551
S8-4° =2.50c™™

3 .
\,xgsg -.88s" 3 2.5887?
c (-39
L X

By Pgteegors Theom & AYX,

Aksﬁ"fl -$3(9° y 53
-“S“b
tane = ls {1V
0c dnst 'l $SS.
fe nt
= (4.[63
Answer ........ “"'1’ ............ ° 4]

cl%.2” C(4p)



2025 ‘O’ Level E.Math Paper 2

Finale Set =™ ¥
Rou x Coluwwmm

Question 3 — Matrices [2023/TKGS/4E/Prelim/I11/4]

The table below shows the number of parcels, cards and letters sent by Peter and Jane.

Parcel Cards Letters
Peter 5 4 5
Jane 3 8 6

(a) Represent the information in the table in a 2x3 matrix N.

Paccet Cacds Lettecs

Peter (5 t S)
Answer N:.?.?.‘!‘.@- ....... ?8 ....... ‘ ................. [1]

Postage is charged at $7 for a parcel, $0.50 for a card and $0.40 for a letter.

(b) Represent the postage charges in a column matrix C.

—x1 o Paccet
0.5 | Cards
0-Y4
Answer N=.......ccocovviiiinnnn o, L e“‘“ [1]

(¢) Evaluate the matrix P=NC.

pe s ¥ s + Resulimd = 2x)
3 8 s) o5 (=)

2n3 k X 1]

- ((s)mfuuo.sn(s)(o.q)
(M +(8)(o.5) ¢ (6)(o) )

= (2?\'1{0)

Answer P =.. ..o (2]

(d) Explain what the elements in P represent.

[Turn Over
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If the postage charges are increased by 10% for parcels and 15% for letters, and the postage
charge for cards is decreased by 10%,

(e)

()

(@

. 0l = 0.4 - R .
write down a 3x3 matrix R such that when multiplied to matrix C will give the revised

postage charges.
i<t © o
0 0.4 0
® o l'l’

Answer Ri=.. ..o [1]
Explain why RN is not possible.
$ S

3x3 23
RN % pot Possible.

By matrix multiplication, find the new postage charges Peter and Jane each had to pay.

E—

(«{ OO E 4
RC = O 0.0 0-s
O O (.(5 o-4

- [ *3
- (oo'(s ) (new uwit chages )
0-%¢b

e °.y¢
- (‘fz-l. = Pete-
29.4) '°'Jom¢

Answer Peter: $........ Glbo .
Jane: $....... 19-46. ... [2]
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Question 4 — Graphical Solutions [2023/FFMS/4E/Prelim/11/4]

3
The table below shows some values of x and corresponding values of y for y = —% +2x+4.

(a) Complete the table of values, giving your answer correct to 1 decimal place. [1]

X —4 -3 -2 -1 0 1 2 3 4
v 6.7 2.5 1.3 2.2 4 5.8 6.7 5.5 1.3

3

On the grid below, draw the graph of y = —% +2x+4 for -4<x<4. [3]
/Y
8
3
,%. :% B

u 5

: &
Al \
3

el=

[Turn Over

N"

e
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3 --x—

2 +wcey (Curve)
(b) The equation —% +2x+4 =k has|three solutions‘.\ 0 6

Y2 KR (Horteater Ling)
Use your graph to find the range of values for .

Shouwld be Stict in@qu alities.

Answer ,.5<k<6’1' [1]

The equatioﬁ3 —-15x+3=0 Lan be solved by finding the points of intersection of the
3
straight line y = ax b and the curve y :) s

——+2x+4.
Stard with dhis
(i) Find the valjes of a and the value of 5.

(©)

Make flis wppasy den LHS -
o 3- 15t 3 =0

36 (
u’ s_ ¢ -
-z‘- .,_u«;-o
x-t [
-2 s ‘
T*Ie-1°°
-3n y } ¢
2 - —etmx ~Te -in
e [ — K
! T - 23 > Answer a=...... S T
ek e g a
ax b b=....... e U [2]

(ii) By drawing the line y = ax+b, solve the equation x’ —15x+3=0.

\3:--':"'&-(- %

7"‘7' o |
9 |s.s 4.5 |35

Answer x=..=%%  or.. 028 o . .335 3]

10
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Question 5 — Vectors [2023/MFTSS/4E/Prelim/1/5]

In the diagram below, OACD is a parallelogram and B is the midpoint of AC.
CE and OA produced intersect at the point F.

CE:CF=1:3 and O4:0OF =1:2.

D C

0

a 4 F
(@)

Given that OA=a and OD = d, express and simplify the following vectors in terms of
aand d,

() OB, [1]

[1]
=B
Z}:C}‘fﬁF

(iii) OE. [2]

[ ]
o
)

]

vi®
™
S

[}

..
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(b) Show that points O, B and E lie on a straight line. [2]

- -
oB=a+gd oE= 38+ 54
- =
0E=%a 414 Oeg%(_-ﬁr';é)
3-'5
BE:'%?B (o"'é.?'o& aie ok)

=5 -y - . . .
S;"""' OE ‘%;a , OE [l o& w4k common ‘PO"‘"O
> 0,8 oA E O collines~

(c) Pisapoint on OA4 and T is a point on AC such that OB =2PT.

Show that triangles APT and AOB are similar. L o8 //PT
Give a reason for each statement you make.

LPATce L O0PB (Commen L) (V
LAPT = £ POB( coer. &5, OBIIPT)

[3]

S AAT B Sl B &h0R (AR SWllnT ),

(d) Find the ratio area of triangle OA4B : area of parallelogram OA€D.

Hren o4 o0h8 L

Pres of A DAC L N Tl kL

[1]

—

Area ¥ O 0AC ]
-_— T

B o4 ”’u-ﬁ 0AC)D - T

=
2

free o8 ©0AB

¢
o’ = -—
Acca- o6 [l§c0en 12"
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Question 6 — Vectors [N2020/1/24] B
OABC is a quadrilateral
OA=a, OC =c¢ and CTD:m(a—c).
A
a
<
c ¢ 0
(a) Write OP in terms of a, ¢ and m. [1]
- ™
6} =0¢c + c?
= &+ m(a-g

(b) OB=4(1-m)c+4ma.

(i) Show that O, P and B lie on a straight line. [2]

-
-0% Y ((-m)g & Uma 0Bz H(1-m) e + &ma

A ob =y [1-mg + me]
52—‘ c + m(a-g) - -
P e L0C

Sinee ;\6"00-?-" 0-}”52' wit pi¥ O

s, O‘Q’C ot Colling .

[ ]

= (leam) g + Mma

(i) CB=ka.
Find the value of m and the value of £. [3]
€8 = oB- oL (2-%m) g 4 Hme =Ka + 02
T Y(-m)S tme -5 Comparing Hhe coekbuts oF 8 [V -
T Yo - Ume 4ums - a: km sk —0
T 3¢ - lmg < tme E,;-umzo Sub @M@
T (3-Um) & & kme =) ‘t::i G k= q(%)
& k=3
(iii) Write down the ratio CP: CA. [1] o

c-\

c? = m(98-2) It 3 c£&_
A M® g, ¢h

Cb = o (0B-50) '

<o CP:CA= 3:Y
2"? < ME} —

3
Y

13
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Question 7 — Number Patterns [N2023/11/8]

The diagram shows part of a number grid.

1{2|3i4!5|/6[7]8

9 10 1 f12f13 14715 16

17 1819|2021 |22 23 24

25 126 272829 30 31 32

333435 36 37 38 39 40
bdad L aa e Eaglazigs

A cross outlining five numbers, as shown, is placed on the grid.

(i) The cross is placed in a different position on the grid.
The sum of the largest and smallest of the numbers outlined is 204.

Complete the cross to show the numbers outlined. [3]
Let n be e Swelias ane tv.
[ aeyest wambe © N6 Answer
SN < (’lflb) =24 vf?.’
a2 46 224 (9\2_ o2 (03
Y FRRY 3 4 | (o
A~ 9y

(ii) The cross can be placed anywhere on the grid.

The difference between the product of the left and right numbers and the product of
the top and bottom numbers is found.

Show that this difference is always 63. 'l-']" [3]
Le-l» $ht miatie numbes be Nn. \a-« " ml

o Dilfecace & (o) CBisk) — (Top) (Botter)
2 (M-O(nett) = (n-§)(nel)
TR - (1:. Ct‘- 8"]
exn-1 -n* +64

v 63 (8“""‘3
e

14
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n’—1

3n—1 -) Replane N with k.
k' (

(b) The nth term of a sequence is given by 7, =

15
The term 7, = —. Tes
4 . Ble =t
Find the value of 7, _,. [4]
1S
&’nu- Te = ""
Ket s
koL b

-4 = use-IS

grt- ysSkeliiso
(ke =¢) (le-U) o
K.'I‘i or ksl
CRe) -

~ Tew = T
(M"—(
3(2) -1

. lus
38

|

15
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Question 8 — Number Patterns [N2013/11/4]

The first three terms in a sequence of numbers 7;, 7,, T;,... are given below.

T=1"+2=3
T,=2"+4=8
T,=3"+6=15

(@ () Find 7,.
(i) Find an expression, in terms of n, for 7.
(iii) Evaluate T7},.

(b) The first four terms in a different sequence are -5, —1, 3, 7.

Find an expression, in terms of n, for the nth term, P, of this sequence.

P
(¢) By forming an equation in #, find the values of » for which —*=—

n

(NG Ty= gr+ 8 =Y
Gty Tpz ntt2n

G Tgy © So* +2(Se) = 2600

2] P':-SD. " ac;s
| At
LR | ﬁl
' oY (n-q)
Py = l*"' ‘Pn:-s'('(‘()
Pyc?d -5 4 K- H
= ln-9
(&) _P"’r_"’ _——“_-—_
n
Ln-ts)(n3) =0
ul/l'q L Nns=is o~ ”_.:_3

nH4la ty 1
S(uu-9) = (A £1)
Con-“48S= wV4Tn

o¢t n"— "ﬂ +“s
16

[1]
[2]
[1]

[2]

[3]
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Question 9 — Polygons, Mensuration [N2012/11/9]

A regular hexagon, ABCDEF, has sides of length 4 cm.
M is the midpoint of 4B and O is the centre of the hexagon.

(a) Show that the area of the hexagon ABCDEF is 41.6 cm? correct to
3 significant figures. [3]

LAoB z 36s +6 (L &« &« P)

e Lo
LARO = w.__:.éf: Cbawn ¢, it0s- D)

< 6o

Aca 24 hexagon = 6 x Anc ot OPBS

= b ()((U) (s 65 )

t YeS6"

. 4l beaa (§howen
——

17
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Hexagon ABCDEF forms the base of a pyramid.
The vertex, X, is directly above O.
The slant height, MX, of the pyramid is 10 cm.

X

N

(b) Calculate the total surface area of the pyramid.

(¢) Calculate the height, OX, of the pyramid.

(d) Calculate the volume of the pyramid.

(e) Another similar pyramid is made, with a hexagonal base of side 9 cm.

Find the volume of this pyramid.

(5) ot SB ot Pymeik = U6+ 64 AneoiORKB
=4Le+ C(T)(4)Co)

[2]
[2]
2]

2]

z 16(-6
« [brem
12
Ced fan b5 = &_\'
fod Om T T fousr oo
b b 3""‘“ cr
M 6
Zemn _ _
Hdw of ’vﬂnlﬁl'KO.J(o‘%— B-ususy
- 4.3%3
CO) W of pyremt> = Q07 o st 43¢

~{twyrox 93803

e (30.0¥%
e (Bocm? 18
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Working Space for Question 9

ey v L3
o~ )

{30.0% - G‘f')s

Va,
(30.0%
Vo 7
()
(Y.

e (4fhen’ (354)

19
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Question 10 — Direct and Inverse Proportion

(i)~ [2023/AISS/4E/Prelim/1/7]

the cube of Q.
P is increased by 700%.

crcentage change in Q.

3
P= k@ .-a
(nike) - ?| - K(Q )S of, incman = 2 x 1007
'
s 2 L =
Chhnbgz P.l= eP‘ QQQ( « (001,
¢
Fiam :P‘l." k(e = "L.":cwo‘/-
3
g?‘ - k(“) = (090’.
’ 3 —
= (@
Cube (- , 8’[&0 ’ 'Ir)) ‘:‘b“;
ool r'—_
8(&." = Q.
2R = Q- loo
d),_r.-;Q‘ ANSWEE i % [2]
(ii) [2023/NAS/4E/Prelim/1/13]

Given that p is inversely proportional to the square root of ¢, calculate the
percentage change in p when q is increased by 400%. _ $5.37

R %
3
ntia = 9,2 —

Ie,

P, -P
o, changn = _t___ ylag),
Change: ¢, 5q, P,
(
=P - P
k ";' ] ]
Finat ., E T — 02
fo: 3 ,
= I L
= e L -(
S, & x loo,
= k = -85.2314
J—S-\ﬁ: 2~ 58,37
' —
P2 = s (") Answer ........ -553 ... % [2]

20
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Question 11 — Finance (Hire Purchase, Compound Interest) [N2010/11/3]

(a) The cash price of a new computer is $1299.
Alan buys this computer on hire purchase.

He pays a deposit of one third of the cash price followed by 24 monthly instalments of
$40.30.

(i) What is total amount that Alan will pay for the computer? [2]
blee Parthas Priv-= Dep2sit + Towl (nifatimnis
v L)1 + (24)(%5.39)
= U3y * 963
= $(409.70

(ii) Find the extra cost of buying the computer on hire purchase as a percentage of the

cash price. [2]
Pcm«t-at . 27 % (90
= JF50b

- :).Qﬁ’/, ( 3”\

(b) Betty buys an identical computer.
To pay for it, she borrows the whole cost of $1299 for 3 years at a compound interest of
6% per year.

Calculate how much interest Betty will pay. [3]

Tota Bmt= P(1+ Y
= (399( (¢

(-]

e (SUF 1299

(pheesy = (S®F. (293 - (299
= $148.(29%
c $248 (3 (2dp)

21



2025 ‘O’ Level E.Math Paper 2
Finale Set

(¢) Carol bought a digital camera for $759 from a trader.
When Carol bought the camera, the trader made a profit of 15% of the price he paid for
it.
Calculate how much the trader paid for it. [2]

15% =) 4359

4
1ol = & s

(00%, =) & -‘"q % (00

= & bbo

—
=

22
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Question 12 — Coordinate Geometry [N2021/11/5]

The coordinates of point 4 are (5, 5).

2
Line p passes through point 4 and has gradient 9

(a) Show that the equation of line p is 9y +2x =55. [2]
(b) The equation of line g is 3y =4x—26.

Find the coordinates of the point of intersection of line p and line g. [3]
(¢) Line p intersects the y-axis at point B and line ¢ intersects the y-axis at point C.

Line g intersects the line x =5 at point D.

(i) Explain why ABCD is a trapezium and state the distance between the parallel

sides. [2]
(i) Calculate the area of trapezium ABCD. [4]
[ar y=mEte (L) lwp: Ayt meSs -©
line g2 3y= gx -4 h@
Sub mz =% ALY @« 2:[ay = nx -’*ﬂ-—@
2
5:--;(5\4(. SML@"‘* @:
‘gs.',_';_ |u-¥942u=$:
¢ = 3 U~ 133
? S
=) \" :-19(_ « 35 xe &
% ) .
ks [ et Sue ye 1.5 inte (D,
Az = I € SS ( y ;
( Ay4in-= SS ( Slowse)
ﬁ.’ j 33 =12
2L

<o Poiag of (nter seetn = (Q.S.Q)

23
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Question 12 — Coordinate Geometry [N2021/11/5]

The coordinates of point 4 are (5, 5).

2
Line p passes through point 4 and has gradient 9

(a) Show that the equation of line p is 9y +2x =55. [2]

(b) The equation of line g is 3y =4x—26.
Find the coordinates of the point of intersection of line p and line g. [3]

(¢) Line p intersects the y-axis at point B and line ¢ intersects the y-axis at point C.
Line g intersects the line x =5 at point D.

(i) Explain why ABCD is a trapezium and state the distance between the parallel
sides. [2]

(ii) Calculate the area of trapezium ABCD. [4]

(A I
line P Ay+ 1u =38 IB(":%)

- ss

2
‘a: ’?h*%
< B=z(o, 2—:)
‘hlbq'; 37 elyr-2b 7 >
v;%u_;-—‘ XD(S,-Z)

-3
AR T )

To $ind D, sab =S ik it . x=S

2b
\J= %Cs) B -; - "’f“ﬂb'ﬂo "' B8 ‘M C

(> Sinw He 7 anl e wecopsdinady ok

ore btk O
A ek D an o8 5,

a’e s -2 . |
P L BC aeh AD me v dual fims M ov pasiet

= ABLD is & drepeiiot
distanc = S unils

(i) Ap~ of teepetivm
A[(E43)) * (5-¢2) [ (%)
lemyits BC leasth AP
= S4. 4 unids™ C 3s¥)

-2
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Question 13 — Mensuration (3D solids) [N2021/11/4]

The diagram shows a solid formed from a cone, a cylinder and a hemisphere.

The cone has base radius 3x cm and height y cm.
The cylinder has radius 3x cm and height 2x cm.
The hemisphere has radius 3x cm.

(a) The volume of the cone is twice the volume of the hemisphere.

Show that y =12x.

3
(o) 37N W= 2(3) (26(3“’

3'1113 = 3613

su”

—

19
Y= (2w (sheay  (Shu 0 F$0)

24

[4]
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(b) The total surface area of the solid is 300 cm?.

Calculate the total height, H, of the solid. [6]
By Rythagares Tham,
_ 7 v
L= +3l Part ()
= ﬁ,& + Clany™

= ‘ISSa."’

EJisd
e (2-%64An

CSA o come = Tr(3n)(12:367M)
= 116.5% n*

CSA o4 cylindv = 27 (3n) (AV)
= 33 69%n

Csn of hemisphen = 2TT (3“)."
= $(.- S48

o Ub.SF R 4 376440 + SE.5U gAY = 3oo

2(0. 17 n S 3oo
L} y Y-r4
20.9(%

= (-("\‘l‘l( S K >o)

<o Helsg® = Sty
2SN ¢(2e
= (3%
= (3(1-(a19)
T 0.2793

25
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Question 14 — Properties of Circles [2024/TKSS/4E/Prelim/11/6]

S

The diagram shows a circle PORS, centre O. 0
PRT is a straight line and ST is a tangent to the circle.

Angle PTS =16° and angle POR =76°.

(a) Giving reasons for each step of your working, find

(i) angle PSR,

LPSR= 186 = F° ( L5 in 0PP. Seqgmenis)
=(oy®

o—

Answer Angle PSR=.......0 . ............. [1]

(ii) angle PRO,
LPOR = 75 KT (L at Centn = 1% L ab clrcumbersacs)

s IS?.°

LPRoO= L—(St_’ (base L, 1303, &)

*

- ° o
S L Answer Angle PRO= ....... “' .............. [2]

26
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Show that triangle RST is similar to triangle SPT.

Give a reason for each statement you made.

Answer
LRTS = LSTPE 167Ceommn) | oo BRST ig gimiter 4o BSPT
Ley CRST x (AA simitndtty test)

LSPTe e 28 C Lat centn v 1o L &
Find angle SPT.

ég"' Since LRSTTLSPT= K,

t circambereacey

16°¢ tlok” tw =(& (L Sum in &)

e bo
¥z 3,° .
. _ 3o
< LRST= 30 Answer Angle SPT=........ 0 ............. [2]

Given that 3ST =2PT and area of triangle STR is 28 cm?, find the area of triangle RSP.
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