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1.EBZ% 1tk : Integrated Program

—i%RE, RBR15%-10%NZFZEF o LUSHINE®EEITL] : Integrated Program.
XLEFERBRANBEBNEZNHAKRT, FTUSEZOFINRIE | 4FY)FR, 2F:H94Fk ; PERUAFTE
FIVEROKEZ L, EREPFNERNSIMAKEZ T,

TURE TR 1 KAI0%WMIPEERHAKFE,

2. [R4EWT : Express Stream, 44
S50%HV/NEZESHANRENE, Si—RETAPUBIRIEE, HAOKEZ,

EF AL : Normal Academic
20-25% )/ NFEESHAEBEFE AT . Normal Academic.
EFRUFENERE, ZEMHESHINKEZLE, S8EHAREESIN0ONKEZL, RSGNFHESHEAMLE R,
BRZHFEE A AIET ZEPolysITERR W AREE.

4.Z8 T Z : Normal Technical

AAJ15-20% B/ NZEESHAEE T ZYINormal Technical.
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"A" LevelpgEHE®Z

School Mean Median 90 85-90 80-90
1 Raffles Institution £ {# 1 85 32%
Hwa Chong Institution £ 85.2 30%
) " anyane Jonior College FVERIRE | 85 60%
Victoria Junior College 4 % |V 4] Ft 85 50%
Duman High School £ B U 27 81.9 83 14% 50%
E 82.4 84
3 83.75 40%
81+ 40%
River Valley High School 744 H 5~ 8.70% 41%
4 Anglo-Chinese Junior College 78.5
5 Anderson-Serangoon Junior College 75.4 35.90%
6 Tamipines-Meridian Junior College 73.9 4 33%
7 Catholic Junior College 5.70% 17.30%
g Jurong-Pioneer Juior College
Millenia Institute 20




BFEUE

2018)25e\V 4
Cambridge$l|#; Oxford &3
Offer | Acceptance | Offer | Acceptance | Tatal Offer | 2018J& /2 A %KX =154
B | BRIAKEL | EE | #IARKEX
NUSHEE KK | 18 12 6 5 24 About 170 14.12%
NEZm 35 22 36 30 71 1147 6.19%
HCl4£rh 33 25 23 18 56 About 1150 4.87%
ACSIZEdEEE | 13 13 9 9 22 452 4.87%
DHSf&E RF h 4 7 6 4 0 11 373 2.95%
NJCE X #IBx 5 <3 4 8 9 About 700 1.29%
VIC#E % F I 4 3 5 4 9 753 1.20%
ACICELENB: | 4 3 0 0 4 About 600
NYICEEF#IBe [ <3 <3 0 0 <3 About 600
RVHSS fbFRZE | <3 <3 0 0 <3 379
EICIE FE#I P No applicant No applicant 529
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Singapore IMO

Name School Medal
2022 Cheng Wenhao Hwa Chong Institution Silver
2022 | Drew Michael Terren Ramirez NUS High School Silver
2022 Gabriel Goh Hao Xiang Hwa Chong Institution Silver
2022 Wu Xinyue Hwa Chong Institution Silver
2022 Shevonne Chia NUS High School Bronze
2022 Peh Yan Xi Raffles Institution Honourable
2021 Goh Si Jing Sophie Raffles Institution Gold
2021 Low Choo Ray Raffles Institution Silver
2021 Ong Ee Shua Raffles Institution Silver
2021 Shevonne Chia NUS High School Silver
2021 Hu Xinghui Raffles Institution Bronze
2021 Lai Pengchong Raffles Institution Bronze
2020 Aloysius Ng Yangy Raffles Institution Silver
2020 Tan Xu Chen Raffles Institution Silver
2020 Hu Xinghui Raffles Institution Silver
2020 Tan Wee Kean Raffles Institution Silver
2020 David Toh Hui Kai Raffles Institution Bronze
2020 Low Choo Ray Raffles Institution Bronze
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PSLERENTTEX

T-Score (2020) AL (2021)

e HBEP | HBEP
Nanyang Girls’ High School EiFPFE 261 4--7
Raffles Girls’ School (Secondary) (@ELT 261 4--6
Raffles Institution (Secondary) EETHbk 259 4--6
Hwa Chong Institution el 257 4--7
Dunman High School EIHBR =S 255 4--8
National Junior College ESEL | 254 5--7
CHIJ St Nicholas Girls’ School i 257 4--7
Methodist Girls' School (Secondary) ELIFEFE 257 4--6
River Valley High School MHE 253 4--9
Anglo-Chinese School (Independent) | ZREEHFHE 256 4--7
Singapore Chinese Girls’ School IR F4= 252 4--8
Temasek Junior College RS540k 250 4--9
Catholic High School N R 252 6--9
Cedar Girls’ Secondary School PO{Echs 253 4--8




A Level

¢ El‘j%{lgi% . . A-Leve'%ﬁﬁ%i—l—%
o IO : 3*H2 +1*H1+ 1*GP + 1*PW

> iEGeneral Paper (GP) (H1)
> REAProject Work (PW ) (H1)

o
» £iEMTL (H1) ., > IRIEERIZEATH2 | B3 MEDBRIEH2IT S |

- M DEZER - EOBEMN—RUEHLES. BiSES

20x3+10+10+10=90
> 4*H2 & 3*H2+1*H1

> MNER{REEhEMTLASR (R ) | A
(RIS M—MNINBEESE ( INEHER SRR AR
BRRESS ) . BHEMTLEEREHL#H 91055,
IIMTLAE SRS AT © ( 3*H2+H1+PW+GP +
MTL ) *90% =90
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HFH2  A=20% ;

YIIEH2 : A=20% ;

wxH2 . A=20% ;

257 (Bah&ERk ) HL : A=10% ;

GP (H1) :C=75%;

PW(H1LA1EBBE) : B=8.75%.

ARG 3*H2 + 1*H1 + 1*GP + 1*PW= 20+20+20+10+7.5+8.75=86.25%>

RINBEHEBHEMTLIEA=10% , RIS :

(3*H2+H1+PW+GP + MTL) *90%= ( 20+20+20+10+7.5+8.75+10)
*90%=86.625%>

it . BERIEXRZELABREFIEEERAR , PWEIAJB , GPELAAC,



A-level H2 Syllabus

Topic/Sub-topics Content
SECTION A: PURE MATHEMATICS
1 Functions and graphs
1.1 | Functions Include:

* concepts of function, domain and range

o use of notations such as f(x) = x?+5,

f:x > x2+5, £(x), fg(x)and f3(x)

finding inverse functions and composite functions
conditions for the existence of inverse functions
and composite functions

« domain restriction to obtain an inverse function
relationship between a function and its inverse

Exclude the use of the relation (fg)™' = g™'f~, and
restriction of domain to obtain a composite function.

Graphs and transformations

Include:

« use of a graphing calculator to graph a given
function

« important characteristics of graphs such as
symmetry, intersections with the axes, tuming
points and asymptotes of the following:

e eq of axes of
symmetry, and restrictions on the possible values
of x and/or y
« effect of transformations on the graph of y = f(x)

as represented by y = af(x), y = f(x) + a,
y=f(x+ a) and y = f(ax), and combinations of
these transformations
 relating the graphs of y =f'(x), y =[f(x)},
), and y = 1 to the graph of y = f(x)
()

« simple parametric equations and their graphs

y=f(x

Topic/Sub-topics Content
1.3 | Equations and inequalities Include:

o formulating an equation, a system of linear
equations, or inequalities from a problem
situation

« solving an equation exactly or approximately
using a graphing calculator

« solving a system of linear equations using a
graphing calculator

- - f(x)
* solving inequalities of the form >0 where
o)
f(x) and g(x) are linear expressions or quadratic
expressions that are either factorisable or always
positive

e concept of |x|, and use of relations
|x-al<boa-b<x<a+b and
|x-a|>bo x<a-bor x>a+b, inthe
course of solving inequalities

* solving inequalities by graphical methods

2 Sequences and series
21 Sequences and series Include:

e concepts of sequence and series for finite and
infinite cases

« sequence as function y = f(n) where nis a
positive integer

« relationship between u, (the nth term) and S,, (the

sum to n terms)

sequence given by a formula for the nth term

use of X notation

sum and difference of two series

summation of series by the method of differences

convergence of a series and the sum to infinity

o formula for the nth term and the sum of a finite
arithmetic series

o formula for the nth term and the sum of a finite
geometric series

« condition for convergence of an infinite geometric
series

o formula for the sum to infinity of a convergent
geometric series

Topic/Sub-topics Content
3 Vectors
3.1 | Basic properties of vectors in two- and three | Include:
dimensions « addition and subtraction of vectors, multiplication
of a vector by a scalar, and their geometrical
interpretations
X
e use of notations such as (X), y
y
z
Xi+yj, xi+yj+zk, E, a
* position vectors, displacement vectors and
direction vectors
* magnitude of a vector
* unit vectors
« distance between two points
« concept of direction cosines
e collinearity
« use of the ratio theorem in geometrical
applications
3.2 | Scalar and vector products in vectors Include:
e concepts of scalar product and vector product of
vectors and their properties
e calculation of the magnitude of a vector and the
angle between two vectors
e geometrical meanings of |[a.A| and |axn|,
where n is a unit vector
Exclude triple products a.bxc¢ and axbxc.
3.3 | Three-dimensional vector geometry Include:
« vector and cartesian equations of lines and
planes

« finding the foot of the perpendicular and distance
from a point to a line or to a plane

« finding the angle between two lines, between a
line and a plane, or between two planes

« relationships between
(i) two lines (coplanar or skew)
(i) aline and a plane

(iii) two planes

Exclude:

« finding the shortest distance between two skew
lines

« finding an equation for the common
perpendicular to two skew lines




A-level H2 Syllabus

Topic/Sub-topics ‘ Content Topic/Sub-topics Content Topic/Sub-topics Content
4 Introduction to Complex r b 5.2 | Maclaurin series Include: 5.5 | Differential equations Include:
e standard series expansion of (1 + x)" for any « solving for the general solutions and particular
4.1 | Complex numbers expressed in cartesian Include: rational n, €”, sin x, cos x and In(1 + x) solutions of differential equations of the forms
form « extension of the number system from real o derivation of the first few terms of the Maclaurin . dy
numbers to complex numbers series by 0 ax f(x)
« complex roots of quadratic equations — repeated differentiation, e.g. secx dy
e conjugate of a complex number - repeated implicit differentiation, e.g. (i) o f(y)
« four operations of complex numbers +y=x-2x >
o equality of complex numbers - using standard series, e.g. " cos 2x, (iil) dy _ f(x)
« conjugate roots of a polynomial equation with I 1+ Xx dx?
real coefficients 1-x including those that can be reduced to (i) and (i)
. . by means of a given substitution
4.2 | Complex numbers expressed in polar form Include: * g:]%z:’:;alues of x for which a standard series « formulating a differential equation from a problem
« representation of complex numbers in the Argand « concel % of “approximation” situation
diagram . I P ! PP imations: sin x « interpreting a differential equation and its solution
* complex numbers expressed in the form small angle approximations: sin X = X, in terms of a problem situation
r(cos 6 + i sin 6), or re® where r> 0 and coS X 21,1)(2, tan x ~ x
—-r<0<gnm 2
e calculation of modulus (r) and argument (6) of a
complex number Exclude derivation of the general term of the series.
« multiplication and division of two complex K K
numbers expressed in polar form 5.3 | Integration techniques Include:
5 Calculus o integration of f'(x)[f(x)]" (including n = -1),
e fx)e
5.1 Differentiation Include: .2 2\ tan?
« graphical interpretation of sin” X, cos™ X, tan” x, . .
) (>0, f'(x) =0 and f'(x) < 0 sin mx cos nx, cos mx cos nx and sin mx sin nx
(ii) f"(x)>0and f"(x) <0 o1 1 et
e relating the graph of y = f'(x) to the graph of a?+x? \/az 2 a-x x? - a?
y=1f(x) ) ) ) _—
« differentiation of simple functions defined * integration by a given substitution
implicitly or parametrically * integration by parts
« determining the nature of the stationary points 54 | Definite integrals Include:

(local maximum and minimum points and points
of inflexion) analytically, in simple cases, using
the first derivative test or the second derivative
test

locating maximum and minimum points using a
graphing calculator

finding the approximate value of a derivative at a
given point using a graphing calculator

finding equations of tangents and normals to
curves, including cases where the curve is
defined implicitly or parametrically

local maxima and minima problems

connected rates of change problems

Exclude finding non-stationary points of inflexion and
finding second derivatives of functions defined
parametrically.

concept of definite integral as a limit of sum
definite integral as the area under a curve
evaluation of definite integrals

finding the area of a region bounded by a curve
and lines parallel to the coordinate axes,
between a curve and a line, or between two
curves

area below the x-axis

finding the area under a curve defined
parametrically

finding the volume of revolution about the x- or
y-axis

finding the approximate value of a definite
integral using a graphing calculator

Exclude finding the volume of revolution about the
x-axis or y-axis where the curve is defined
parametrically.




A-level H2 Syllabus

Topic/Sub-topics ‘ Content Topic/Sub-topics Content Topic/Sub-topics Content
SECTION B: PROBABILITY AND STATISTICS 6.3 | Normal distribution Include: 6.6 | Correlation and Linear regression Include:
e concept of a normal distribution as an example of « use of scatter diagram to determine if there is a
6 Probability and Statistics a continuous probability model and its mean and plausible linear relationship between the two
variance; use of N(y, 02) as a probability model variables
6.1 Probability Include: e standard normal distribution « correlation coefficient as a measure of the fit of a
« addition and multiplication principles for counting « finding the value of P(X < x;) or a related linear model to the scatter diagram
e concepts of permutation ("P,) and combination probability, given the values of x4, y, 0 « finding and interpreting the product moment
("C) e symmetry of the normal curve and its properties correlation coefficient (in particular, values close
e arrangements of objects in a line or in a circle, « finding a relationship between x4, y, o given the to-1,0and 1)
including cases involving repetition and value of P(X < x;), or a related probability e concepts of linear regression and method of least
restriction e solving problems involving the use of E(aX + b) squares to find the equation of the regression line
* addition and mqltiplication of p(obabilities and Var (aX + b) « concepts of interpolation and extrapolation
e mutually exclusive events and independent « solving problems involving the use of E(aX + bY) « use of the appropriate regression line to make
events and Var (aX + bY), where Xand Y are prediction or estimate a value in practical
« use of tables of outcomes, Venn diagrams, tree independent situations, including explaining how well the
diagrams, atnd psl.-rrTutation; a;ldtcombinations Exciud | b | situ:tilon is modelled by the linear regression
techniques to calculate probabilities xclude normal approximation to binomial model
e calculation of conditional probabilities in simple distribution. « use of a square, reciprocal or logarithmic
cases transformation to achieve linearity
e useof: 6.4 | Sampling Include:
P(A'")=1-P(A) e concepts of population, random and non-random Excludg: )
P(AUB)=P(A)+P(B)-P(AnB samples -~ . derl\{atlon‘of formulae
( )=P(A)+P(B)-P( ) o concept of the sample mean X as a random o relationship r’ = byb,, where by and b, are
P(A|B)= PAnB) o2 regression coefficients
P(B) variable with E(X)= p and Var (X)= - * hypothesis tests
6.2 | Discrete random variables Include: * distribu@ion of sample means from a normal
* concept of discrete random variables, probability . E:stgfa:;?:Central Limit Theorem to treat sample
distributions, expectations and variances . NI P
«  concept of binomial distribution B(n, p) as an means as having normal distribution when the
P " N Bin, p) as sample size is sufficiently large
example of a discrete probability distribution and « calculation and use of unbiased estimates of the
use of B(n, p) as a probability model, including opulation mean and variance from a sample,
conditions under which the binomial distribution popula  sample,
h N including cases where the data are given in
is a suitable model .
. ) e summarised form £x and £x, or £(x — a) and
« use of mean and variance of binomial distribution S(x—a)
(without proof)
6.5 | Hypothesis testing Include:

Exclude finding cumulative distribution function of a
discrete random variable.

e concepts of null hypothesis (Ho) and alternative
hypotheses (H;), test statistic, critical region,
critical value, level of significance and p-value

o formulation of hypotheses and testing for a
population mean based on:

— asample from a normal population of known
variance
— alarge sample from any population

e 1-tail and 2-tail tests

« interpretation of the results of a hypothesis test in
the context of the problem

Exclude the use of the term ‘Type I' error, concept of
Type |l error and testing the difference between two
population means.




[2020 H2 Math Paperl Q10] Carbon steel is made by adding carbon to iron; this makes the iron
stronger, though less flexible. A steel manufacturing company makes carbon steel in the form of
round bars. The process is designed to manufacture bars in which the amount of carbon in each bar,
by weight, is 1.5%. It is known that the percentage of carbon in the steel bars is distributed normally,
and that the standard deviation is 0.09%.

After comments from customers, the production manager wishes to test, at the 5% level of
significance, if the percentage of carbon in the steel bars is, in fact, 1.5%. He examines a random
sample of 15 bas to determine the percentage of carbon in each bar.

(i) Find the critical region for this test.

The company recently launched a new line of flat bars made from mild steel. In mild steel the
amount of carbon in each bar, by weight, is 0.25%.

Comments from customers suggest that these bars are not sufficiently flexible, which makes the
production manager suspect that too much carbon has been added. He decides to perform a
hypothesis test on a random sample of 40 of the new flat bars to find out if this is the case.

(ii) Explain why the production manager takes a sample of 40 flat bars for this test when he only
took a sample of 15 round bars in his earlier test.

The amounts of carbon, x%, in a random sample of 40 flat bars are summarized as follows.
n=40Y x=10.16% x*=2.586342

(iii) Calculate unbiased estimates of the population mean and variance for the percentage amount

of carbon in the flat bars.

(iv) Test, at the 2 %% level of significance, whether the mean amount of carbon in the flat bars is

more than 0.25%. You should state your hypotheses and define any symbols that you use.

[2020 H2 Math Paperl Q11] In sport science, studies are made to optimize performance in all
aspects of sport from fitness to technique.

Y

x A am C4m D SCORING LINE
u) 7 /

xm
;7 7

In a game, a player scores 3 points by carrying the ball over the scoring line, shown in the diagram
as XY. When a player has scored these 3 points, an extra point is scored if the ball is kicked between
two fixed vertical posts at C and D. The kick can be taken from any point on the line 4B, where 4
is the point at which the player crossed the scoring line and 4B is perpendicular to XY.

The distance CD is 4 m; XC is equal to DY; the point 4 is a distance @ m from C and 4 lies between
X and C. The kick is taken from the point K, where 4K is x m. The angle CKD is 6 (see diagram).

(i) By expressing 6 as the difference of two angles, or otherwise, show that
4x

tanf=——-——o
x“+4a+a

(ii) Find, in terms of a, the value of x which maximises tan 6, simplifying your answer. Find also
the corresponding value of tan . (You need not show that your answer gives a maximum.)

The point corresponding to the value of x found in part (ii) is called the optimal point.

The corresponding value of € is called the optimal angle.

(iii) Explain why a player may decide not to take the kick from the optimal point.

(iv) Show that, when @ is the optimal angle, tan KDA =, ’% . Find the approximate value of angle
+a

KDA when a is much greater than 4.

(v) It is given that the length of the scoring line XY is 50 m. Find the range in which the optimal
angle lies as the location of 4 varies between X and C.
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9l , 279 :Al, A2,B3,B4,C5,C6,D7, D8, B9, RIiE—7 , &EEID.
“O" LEVEL 18i#/Nekds , i hRANT oS

Al=1 4% A2=2 93 B3=3 93 B4=4 53 C5=5 93 C6=6 93 D7=7 93 D8=8 .3 AL &{£ , D8
&Z& F9=9 DARKIE,

RETFENT :

A% 1 and 2 point ({£55) Fh ARt
C%& 3 to 6 point (R¥F) e ;g;i‘fs%
PZ 7 point (Kf&) B3  65%~70%
FZ% 8 and 9 point (AR2F8) B4  60%~65%

C5 55%~60%
C6 50%~55%
D7 45%~50%
E8 40%~45%
F9  <40%
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20204EO-Level

20214EO-Level

o= paperl paper2 A= paperl paper2 ) paperl paper2
1 |9 EUNOTE 1 |NMAB-Z56)3 1 |9 EUNEOTE 1 | AB-2Z5E 3 1 |[pEuNOHE 1 |NAB-Z5E)3

2 |FItE 2 |ZitE. R 2 AR # 2 |ZitE. R 2 | DBUNERNEET 2 |BHRgT

3 |SAREHFE 3 |ERE#Hk. MK 3 BEXHE. —n—X%XHE | 3 JUIER. =ZAFIHE 3 | PEutE 3 | EMHE. B

4 |ARXH R 4 | NEERITE 4 |SKEOtE 4 |REBER 4 |HERER 4 |Fififs

5 A& 5 |ERXARE. 2RAE 5 |[REUKE 5 [MEEFITE 5 [ERXiHtE 5 |[HEE

6 | DEUNEK/NEEFR 6 [FERR 6 |NHA& 6 [AER. BXAE. pXAE | 6 |JUIEE 6 |ARREE, —FT_RIE
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2022-O-Level-E-Math-Paper-1-Q25
Some bacteria were introduced into a culture.

The number, N, of bacteria t hours after being introduced is given by N = mx 2*" where m is

the number of bacteria introduced.
(a) After 1 hour, the number of bacteria has increased to 2000.
Find m.
Answer m=

(b) Find, in terms of k, the number of bacteria when 8§ =r%.

Answer N=

(c) Find the increase in the number of bacteria after 2 hours as a percentage of the number of
bacteria originally introduced.

Answer %
(d) Which of these diagrams represents the graph of N against 7?
N N N N
1] Tt o o r o t
Diagram 1 Diagram 2 Diagram 3 Diagram 4

Answer Diagram ___

2021-O-Level-A-Math-Paper-1-Q14

A
(4+3x)2

The diagram shows part of the curve y =(4+3x)2. The point P(4,4) lies on the curve and
the normal to the curve at P meets the x-axisat Q.
(a) Find the coordinates of O

(b) Find the area of the shaded region bounded by the curve, the normal PQ and the

coordinate axes.
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