Comparison between NEW and
OLD syllabuses

The NEW Additional Mathematics syllabus is extracted from the old one. No new topics are added, but some
topics are cut or trimmed. All the contents about ‘Complex Numbers” as well as ‘Conic Sections’, such as
ellipse, parabola and hyperbola had been removed from the syllabus. The changes of the topics of the new
syllabus are listed in the following table:

Chapters Topics of the syllabus Topics removed
1. Quadratic Equations, * Quadratic functions and quadratic —
Quadratic Functions equations —
and Absolute Values ¢ Discriminant and nature of roots
¢ Use of the absolute value sign * Use of absolute value sign in relation to

inequalities is not required.

2. Inequalities * Quadratic inequalities in one variable i, ax +b
1 Q 9 * Inequalities of the form > k are
. X +
not required
3. Mathematical * Mathematical induction and its simple —
Induction applications
4. Binomial Theorem * The binomial theorem for positive —

integral indices

5. Trigonometry * The six trigonometric functions of angles —

of any magnitude and their graphs
e Formulae for sin(A = B), cos(A = B)and | e Students are not required to prove these

tan(A = B), sum and product formulae formulae. Their applications to multiple
and half angles are expected but students
are not required to memorize ‘triple
angle formulae” and ‘half angle formulae’
* General solution of simple trigonometric —

equations

6. Solution of Triangles * Trigonometric problems in two- and —
and its Applications three-dimensions




O Vectors

@ Concept VNayp

Vectors
I

Basic concepts of vectors

e A vector A_é isrepresented by adirected line segment
fromaninitial point Ato aterminal point B.

« The magnitude(or length) of AB isdenoted by |AE|
« If AB=CDandAB//CD, then AB= CD.

Vector operations

Addition, subtraction and scalar multiplication

» Triangle law of addition

e Subtraction

A_I>3+BT(>3=A_> U-v=u+(-v).
A
» Paralelogram law of addition e Scalar multiplication
OA+OB=0 B c %u/u
A
-2u
I |
Unit vector Rules of vectors Propertiesof vectors
unit vector of anon-zero vector v is * a+tb=b+a e u=kv,ifandonlyifu//v.
\7=i(or iv) * (a+b)+c=a+(b+0) * For two non-zero and non-parallel
v = V] vectorsu and v,

* m(na) = (mn)a = n(ma)
* (M+n)a=ma+na
e m@+b)=ma+mb

— if kiu + kv =0, thenk; = ko = 0.

— if mu + nyv = myu + nyv, then
my = mp and Ny = N,.

— if (mu + nyv) // (MU + Nv),

then b Th

m,

Scalar product

Point of division

— n&L m6>B
oP=—"—"—""

m+n
— _;\+ _>B A
OM = 5

Definition of scalar product of two vectors

a-b=|al|b|cosb, 2

where 6(0°=< 0 < 180°)
isthe angle between aand b.

Vectorsin Cartesian plane

If A(xq, Y1) and B(x,, y,) be two points in the

Cartesian plane, we have

AB =(X-X)i+(y2-y)j, and

|AB| = (X = %) + (Y, - V) -

y

L

P, y)

Propertiesof scalar product
e a*b=b-a

* k(@a-b)=(ka)-b=a- (kb)
e a-(b+c=a-b+a-c

. a-a=|af

e Given any non-zero vectorsaandb. a L b if

andonlyifa-b=0

Scalar product in Cartesian plane

e Qti=jj=1i-j=j-i=0

e Ifa=xqi+Yyy andb =X +V,j,
thena- b = X% + y1ys.

e If aand b are non-zero vectors and the angle

betweenaand b is 0, then
XX+ V1Y,

cos6 = .
X+ Y% 4y
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9.1 Vector operations

@% Learving Focns

Understand the basic concepts of vectors.

Study the method of addition and subtraction of vectors.
Learn the method of scalar multiplication of vectors.
Apply the rules of operations of vectors to solve problems.

A. Basic concepts of vectors

A scalar (28 /4l8) isaquantity possesses magnitude only.
A vector (1% ,K#) jsaquantity possesses both direction and magnitude.

Geometrically, a vector AE is represented by a directed line segment from an
initial point A to aterminal point B (see Figure 9. 1) The magnitude of AB is
specified by the length of AB, and is denoted by |AB| The direction of AB isthe
direction from Ato B.

Bold faceletters can also be used to denote vectors.

For example: Letv= AB .

Two vectors are equal if they have the same magnitude and direction. The two
equal vectors need not have the sameinitial point and terminal point.
For example, in the parallelogram ABCD shown in Figure 9.2, we have AB = CD

and AB// CD, therefore,AFB> = C_D> .

A vector with zero magnitude is called a zero vector (%) and is denoted
by 0. A zero vector has no specific direction.

For example, AA isavector from the point Ato A. Sincethelength of AAiszero,

we have A_,>A =0.

B. Addition of vectors

Trianglelaw of addition (=AML

-

If ABCisatriangle, then AE + BC + AC.

Figure9.3

B
/
A

Figure9.1

A
g@ Reminder

It is not suggested to
write a bold face v to
represent vectors in
doing exercises about
vectors. Using the arrow

— . .
v is more appropriate.

Figure9.2



Demprstration

Section A

1. OA=i+3j, OB = 3i-j, Cisapointon AB such tha g =

y L
A

Figure9.31
-
(@) Express OC interms of r.

(b) Find the value of rif OC is perpendicular to AB. Hence find the

Vectors ﬁ)

. é;;’ Guidelines ..., .

Using the formula of point of
= division. -

. @’ Guidelines ......... .

= Students should employ scalar =
= product to prove two lines are =
= perpendicular to each other in the =

coordinates of C. (6 marks)
= Suggested Solution
(a) By point of division, A
— — r
— C
o6 - (D(OA) + r(0OB) .
1+r
. o 1
_ (i +3)+r(8i-]) 1A
1+r
_ 1+3ri+ 3—rj 1A
1+r 1+r B
Figure9.32
(b) If OCLAB,
— —
oCc-AB =0
1+3r). 3-r). -
(OB -0A) =0 1M
[(1+r)l+(1+r)1} © OA)
1+3r). 3-r . .
il - (2i-4j) =0
[(1+r)l+(1+r)1} ( )
(ﬂ)(2)+(3'r)(-4)=0 1M
1+r 1+r
r=1 1A
- [1+3Q0)]. [3-@].
H =
ence oc [ 1+1 ]H[ 1+1 }J
=2i+]
.. The coordinates of Care (2, 1). 1A

= problems of vectors.

21
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Practice

Section A

1. InAABC, Dis the mid-point of BC. Prove that 2CA + 3BC + 4AB = 2AD.

2. Given that a, b are non-zero, non-parallel vectors such that

s a+sb=2_sa+ " p.
r+1 3 r+1
Find rand s. [ Hint1]

3. (a) If xi + yj is perpendicular to 5i + 12j, find the ratio of xto y.

(b) Hence, or otherwise, find the unit vector(s) perpendicular to 5i + 12;.

4. Inthe figure, |AB| - 3, |AC| -2 and LCAB = % ¢
(a) Find AB - AC.
f19
— — 6
(b) Find | AB + 3 AC|. [Hint2] A B
Figure9.42
5. Giventhat OP = 2i + 4j, OQ =i+ 3j and OR = ki + 4j.
(a) Find OP and OR.
(b) If LPQR =120°, find the values of k.
6. ABCD is a parallelogram. DE = 2EC, BD is the diagonal and b £ c
BF = r DF. Suppose A_é =a, A_B = d, AF = SAE.
— d
(@) Find AF interms of a, dand r. F
(b) Find AF interms of a, d, and s. A . 5
(c) Hence, or otherwise, find the values of rand s. Figure 9.43
. — — CE 2 DE 5
7. Giventhat AB = a, =b.—=—and — = —.
AF =b EB 3 F 4

Let AD = ra and AC = sb.

(a) Express AE interms of r, aand b and

express AE interms of s, aand b.

(b) Find rand s.

Figure9.44
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10.1 Derivative from first principles

@% Learving Focns

Understand the concepts of limits of functions.

Learn the theorems and techniques of finding limits of functions.

Learn how to find the slope of a function.

Understand the definition of the derivative of a function (the first principle).
Apply the first principle to find the derivatives of functions.

A. Basic concepts of limits of functions

A function f(x) issaid to have alimit (#[R) | asx approachesaif f(x) can be
made as close to afinite number L aswe like by taking x sufficiently closeto a.

In symbols, wewrite lim f(x) = L.
X—a

For example,
(i) ifx—2,thenx+3—5.Sowewrite IirT12(x +3)=5.
X—

(if) 1f x— =3, then x*— 9. Sowewrite lim x? = 9.

Xx—-3

B. Theorems on limits of functions

Let lim f(x) = A, lim g(x) = B, where A and B are finite numbers, and kis a
X—a

X—a
real constant. Then we have:
() limk=k

X—a

(i) limkf(x) = k lim f(x) = kA
(iii) lim[£(x) = g()] = lim f(x) = lim g(x) = A= B

(iv) lim[£(x) - g()] = lim f(x) - lim g(x) = A+ B

lim f(x)
(v) lim 19 _ X=2a = é,providedthatB::O.
x—a g(X) lm gx) B

(vi) limyf(x) = llim f(x) = VA, provided that A= 0.
X—a \Vx—a

A
g@ Reminder

Note that x — a means x
approaches a.



C. Useful formulae

D. Slope of the tangent to a curve y

o1
i) lim==0
(i Jim >
.o ..Sng . tano . ,
(ii) o!mz)T = gmz)T =1, where 6 isinradian measure.

InFigure10.1, A(Xg, f(Xp))isafixed point (x, + AX) B(x,+Ax, f(x,+Ax))

and B(xy + AX, f(Xy + Ax))isavariable
point on the curve.
AT isatangent (V1#%) tothecurveat A.

Ay
Slopeof AB = A (x,)

Differentiation ﬁ)

X
_ (% + A%) - f(%)

AX o Xo

Figure10.1

When B gets closer and closer to A, Ax approaches zero and the slope of AB

approachesthe slope of AT. Thus

Slopeof AT = lim —
Ax—>0 AX  Ax—0 AX

We take the slope of thistangent AT asthe slope of the curve at A.

E. Derivatives

The derivative (%0 of afunction y = f(X) with respect to x, denoted by % is
X
definedas & = jim 1X* 4% = 1)
dx Ax—0 AX

The above definition is called first principles(ZE4<JRH) of finding the derivative
of afunction of f(x) with respect x.

, provided that thislimit exists.

;ﬂmay be denoted as f'(x), y’or % f(x)and is called the derived function (%
X

ESE ol

The derivative of f(X) at X = X iSthe slope of the tangent to the curvey = f(x) at
X=Xy.
. dy ,
We denoteit by — or f'(xg) -
dXly_x,

The process of finding the derivative of afunction is called differentiation
(W)

A~
S@/A Reminder

Ax is called the increment
(EE) of x.

o

@ Reminder

I]‘d—y exists, the
dx| _,

function y = f(x) is said to
be differentiable ( RJ )

at x=x,.

41
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Guided Example 11

Let C bethecurvey = X2 - 3x + 1. P(1, -1) and Q(-2, -1) aretwo pointson C.
(@) Find the equations of the tangent and the normal to C at P.

(b) Show that the normal to C at Q passes through the point B(7, -2).

_ = Suggested Solution

@ Y _3x_3
dx

dy

dx|x-1
y=-1

3(1)* -3
=0
The equation of the tangent is
y=-1

Slope of the tangent at (1, -1)

The equation of the normal is
x =1

(b) Slope of the tangent at Q (-2, -1) = 3(—2)2—3
=9
Slope of the normalat Q = (-2,-1) = _é

Note that slope of BQ = %
1

9
slope of the normal at Q

The normal to C at Q will pass through B.

Glossary ©€00000000ooooooons
ChainRule w3 0O=A limit i R

derivative 8 normal EAR

derived function BN parameter 2B
differentiation Wk parametric function ZBUHEL

first derivative —F&E Power Rule Bz

first principles ERRE Product Rule v

implicit function BS BuEx Quotient Rule A Al

increment ®e second derivative TS

inverse function [ B tangent TR

—_—

\/\/\_/W\\

52

A
&7@4 Reminder

The slope of the tangent at
P is o means that the
tangent line is horizontal.
Hence, the normal at Pis

vertical.
normal: x =1
tangent: y =1
¥
P(1, _1)

Figure 10.3



Applications of Differentiation ﬁ)

Figure 11.15 shows aright circular cone of radius x cm and height (6 — x) cm.
Let \V cm” be the volume of the cone.

Guided Example 7

(6 —x)cm
(@ (i) ExpressVintermsof x.
(if) Hencefind the range of values of x for which
() Visincreasing, and
(2) Visdecreasing. Figure11.15
(b) The coneis placed completely inside aright circular cylinder of radius 3 cm
and height 4 cm, as shown in Figure 11.16.
(i) Showthat2=x=<3. 4cm
(if) Hencefind the greatest volume of the cone.
3cm
Figure11.16
____—Suggested Solution e
S@/A Reminder
. 1
(@ () =3 (6 - ) The radius and the height
- of the cone must be
(ii) d_V - 1 n(12x - 3x2) positive.
dx 3 Hence x>o0and 6 — x> o.
= mX(4 - X) SROESXEIGE
X O<x<4 x=4 4<x<6
av n 0 _ g e
dx V@/A Reminder
For 0 < x < 4, Vis increasing. From the graph of
| 2
For 4 < x< 6, Vis decreasing. = —7x*(6 - x), wecan

3
(b) () By comparing the height and the base radius of the cone and the cylinder, see fhatifonz =% S s

we have maximum when x=3.
x<3 and 6-x=<4 7
x=<3 and X=2
2=x=3

(i) Slnce Visincreasing for 2 < x < 3, Vis maximized when x = 3.
The greatest volume of the cone

=%M¥@—$ Figure 11.17

= 9 cm®

75
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* TheFirst Derivative Test
Lety = f(x) beadifferentiable function defined in aninterval a<x<b.

New Certificate Additional Mathematics: Complete Notes and Exam Practices 2

Important Formulae eccae

u)
o)
1))

/S \

)

— changes sign from + to — as x increases

Y _oaa ¥
dXly_x, dx
through x,, then (xy, f(x1)) isamaximum point.
- If dy =0 and dy
dx X=X d

through x;, then (X,, T(Xo)) isaminimum point.
* The Second Derivative Test

Lety = f(X) beafunction which has a second derivative.

2
— If & = 0and d—g
ax X=% X Yo,
point of the curvey = f(x).
2
- If & =0 and d—Z
dx X=Xz dx X=X,
point of the curvey = f(x).

» If aquantity Qisafunction of timet, then the derivative (jj_t istherate

of change of Q with respect to timet.

dQ

< 0, then (x4, f(X1)) isamaximum

— If Y > 0, then Q increases ast increases.

dQ

— |If Y <0, then Q decreases ast increases.

M

Examination Question Analysis

—= changes sign from - to + as x increases
X

> 0, then (xy, f(X5)) is a minimum

Topics

Section A

Section B

Finding the greatest and least
values

91(1 - 4), 03(1 - 13)

Rate of change

92(1 - 7), 97(1 - 4), 99(1 - 8)

91(I - 12), 96(1 - 11), 98(I - 13),
00(I - 13)

Curves sketching

95(1 - 3)

90(I - 10), 91(1 - 11), 92(1 - 12),
93(I - 11), 94(I - 9), 96(I - 9),
97(1 - 10), 98(1 - 10), 99(I - 9),
00(I - 10), 01(18)

Optimization problems

90(I - 11), 92(1 - 11), 93(1 - 9),
94(1 - 12), 95(1 - 9), 95(I - 12),
97(1 - 12), 97(1 - 13), 99(1 - 12),
99(I - 13), 02(14), 04(16)




CE Mock Examination 1 ﬁ)

A MATH

Additional Mathematics

Mock Examination 1

Time Allowed: 2 hours

This paper must be answered in English

1. Answer ALL questionsin Section A and any FOUR questionsin Section B.

2. Write your answers in the answer book provided. For Section A, thereisno need to start
each question on a fresh page.

3. All working must be clearly shown.
4. Unless otherwise specified, numerical answers must be exact.

5. Inthis paper, vectors may be represented by bold-type letters such as u, but candidates are
expected to use appropriate symbolssuch as U in their working.

6. Thediagramsin the paper are not necessarily drawn to scale.

© 2004 Hong Kong Educational Publishing Co.
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10 Differentiation

Section A

1.

2.

@ IXID; x?—-6x+8 x=2 (x-4)(x-2)
.o 3X+1
=lim
x=2 X - 4
_ 32 +1
(-4
__f
2
(b Iim(x—1)3 o (x-1)°3
=1 x* -1 =1 (X2 -D)(x% +1)
= lim (x-2°
x=1 (X = (X + )(x* +1)
) (x -1’
ST (x+ (X + )
. @-
(@ +1(@°+D
=0
11
(© limX*+2 2 _ Iiml-u
x=0 X x>0x  (X+2)2
= lim——
x=0 (X + 2)2
.1
(0 +2)2
_ 1
4
(3 1)
@ IXI~r>q\x3—1 x -1/
= lim ? -
=1l (x-DP(x"+x+1) x-1
_ lim 3-x*-x-1
Coel(x =D + x + 1)
_ -x=-D(x+2)
Coel(x =D + x + 1)
= IimM
—1x? 4 x+1
_ -(®+2)
@ +@+1
-1

3x* -5x -2 _ lim (X + D(x - 2)

4.

Differentiation ﬁ)

(b) “mS—;@‘x+7
x=2  X° -4

B-Vx+7)B+Vx+7)

m
x=2 (X - 2)(X + 2)(3 + \/x +7)

~ lim 9-x-7
Sz (x - 2)(x+ 2)B+ X+ 7)
- lim ~(x-2)
=2 (X = 2)(X + 2)(3+ /X + 7)
-1
T (2+2@+2+7)
.1
o
@ lim—=

=014 X+ X2 -1

=lim

x—>0

= lim

X \/l+X+X2+l

X(V1+ X + x2 +1)

x—0 X + X2

= lim

\/1+X+X2 +1

\/1+X+X2 -1 \/1+X+X2 +1

x=0 1+ X
=2
®) lim 1 im X"l Ax"+3+2
CLyx? +3-2 12 +3-2 (X2 +3+2
Iy2
=|im(x_1)N2X +3+2
x—1 x° -1
~ Iim(X—l)(\/x2 +3+2)
=1 (x=-D(x+1
i Vx2+3+2
x=1 X+1
-2
4 5 1
3 _ 2 _ - T3
@ Iim4x3—5X1=I|m X X
ow X0+ TX =2 xowe (2
2 3
x> X
24
6
_2
3
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