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HKCEE Mathematics Syllabus — Functions:

Syllabus Topics

Notes (Whole Syllabus)

Notes (Foundation Part)

6 | Formulas.

Numerical applications. Change of subject,
excluding formulas involving radicals. Simple
algebraic fractions.

Numerical applications. Change of
excluding formulas involving radicalf
algebraic fractions.

Functions and graphs.

Notation for function. Transformation on
function.

Graphs of f(x)=ar+b and

fx)=ax® +bx+c .

Knowledge of the general features of quadratic
functions such as vertex, axis of symmetry and
intercepts is required. The method of
completing the square.

Solving f(x)>k , flxy<k , fix) =k and

fix) < k graphically.

Notation for function.

Graphs of f(x)=ar+b and

fx)=ax® +bx+c .

Knowledge of the general features otI
functions such as vertex, axis of sym|
intercepts is required.

Solving fix)=>k ., fix)<k . f(x) =
fix) < k graphically.

functions.

8 | Exponential and logarithmic

Graphs of exponential and logarithmic
functions.

Properties of logarithms, excluding the change
of base.

Applications of logarithm in real-life
problems.

(This topic is not included.
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(A) Change of subject in formula ** =% = i I gzt

e.g. Change the subject in the formula below to a.

_ 3 2
a e=c+ab b. d:ab+ef C. e:ab‘/c+f—E
ac d

s sir s O s sir s O g sir g @

e—c=a’b acd = a’b + ef .

, Will not be
€-C_ s a‘b—acd = —ef
b a'b-acd +ef =0 examined in
I a_cdiql(cd)2—4bef
. _
2 HKCEE Maths
ao_a8C
b

(B) Notation and transformation on function

P FEF B

What is Function FyEf?

g sir g @
1. Function is a machine, which will have different output [ f (x) or y ] when

having different input [ x ] R
2. Function Transformation: y=+ce f(ax=b)+d & - I+ 72p

\ —-*/]:I%E}J
nrpy

Eal4 F{J/E{’F l]
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(C) Knowledge and sketching of linear and quadratic

function FYAFAIZ 5 FrBrAY ARG

Z“]'S" Sir S &
Linear Function: f(x)z mx+c or y=mx+c, with slope m and y-intercept c.
y A
=mx+c
Ax+By+C =0 into y=mx+c
slope is _A and y-intercept is—g.
B B
o) >
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Z“]'S" Sir FERA &
Quadratic Function: f(x) =ax* +bx+c
y y
A A
2 7 2 I
y = ax +bxlc y=ax"+bx+g |
I
I
I
| I
| O X O | -
I > >
NS N

1.  Symmetry E[7:
A parabola is symmetrical about this vertical line.
2. Vertex TEIE#,*
i. The vertex of a parabola is the point where the line of symmetry cuts the
parabola.
ii. At the vertex, the parabola is either at its minimum point & &% or
maximum point ﬁiﬁgj%ﬁ
3. Direction of opening B[ 1 f:
i. a>0,opening upwards [ﬂj R
The vertex is the minimum point & EE%!‘of the parabola.
iii. a<0, opening downwards [f|™ B} !
The vertex is the minimum point ﬁiﬁlqﬁﬁof the parabola.
4. y-intercept y FlIEL
i. The parabola cuts the y-axis at a point.
ii. The value of y when x=0.
5. x-intercept x §HIEk=H:
i. The parabola cuts the x-axis at a point
ii. May be 2 distinct points, 1 point or no point.
iii. The value of x when y=0

Questions: But How to find Vertex? /E45F5 HIR?
Answers:  Method of Completing Square. il 3%,
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Method of Completing Square ficl 3%

Usage: To find the vertex ?‘;TEIEHP

y=ax?+bx+c => y=a(x-h)’ +k

y=ax’+bx+c

y

al x? +—xj+c

e.g. find the vertex of the following functions.

y=x>-6x-5 y =-3x"+15x -8
=[x*-2x(3)+3°]-3°-5 y =-3(x* —5x) -8

y=(x-3)?-14 y = —3(x2 — 2x(2.5) + 2.52) — 8 + (3)(2.5?)

Vertex: (3, -14), Minimum Point y =—3(x—2.5) -8+ (3)(2.5%)

y =-3(x—2.5)+10.75
Vertex: (2.5, 10.75), Maximum Point
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Summary of the Quadratic functions = & » Er B

If ax0
¢ iz p-intercept

¥

A
L T S -

b ¥ o o
l" ¥ - x’ x’
550 £=D 5<0

b iz position of line of symmetry

e e e

If a<0
¢ i3 y-inftercept

o I

TV My

=0 c=0 c<0

4 s number of x-intercepts

b ¥ ¥ e
e .
Ax0 A=10 A<l

b is position of line of symmetry

b ¥ b ¥

L4
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Solving Inequalities by Graphical Method

i g 85

AY
a X
N
y=k '
y="f(x)
Lf(X)>k,x<a | ii.f(X)<k,x>a [iii.f(x)>k,x<a | iii.f(x)<k,x>a

e.g. x>—6x-5>0

B Sir HiL &

eg x*—6x-5<0

% Sir HiLs 3

e.g x° —6x-5<-14

% Sir HiLe &

e.g x> —6x—-5>-14

Z‘F’ Sir FRFRA &
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(D) Exponential and logarithmic functions 3 gy A= EieFHEE

Exponential Function: y=ka*, a>0, a=1, k=0.

eg. y=45"), —2[%jx

e.g. Sketch the curve of f(x)=2"

B Sir HiL &
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Properties of Exponential Functions:
a. k>0 and a>1 eg. f(x)=2"

Z“]'S" Sir S &
X -2 -1 0 1 2
1 1
f(x)=2" = — 1 2 4
( ) 4 2
* 7
v
’/
o~
—
/‘b
) i ]
=
=3
4
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b. k<0 and a>1 eg. f(x)=-2"

Z“]%’ Sir HfR 5 &
X -2 -1 0 1 2
) 1 1
f(x)=2 Z ; 1 2 4
f(x)=-2"
% /;l
A 7
|
=
/k
D IL ¢
4
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c. k>0 and O<a<1 eg. f(x)_(;j

B Sir L5 &

X -2 -1 0 1 2
f(x)=2" % % 1 2 4
1
f — ()X
(=)
% /;l
=
/k
) ¢
4
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d. k<0 and O<a<l1 eg. f(x)=_(%j

Z“]%’Sir?ﬂ?ﬂfﬁcr
X -2 -1 0 1 2
) 1 1
f(x)=2 1 5 1 2 4
1
f — (2
(x)=-C)
% /;l
=
/k
) Il ]
4
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Application Exponential Problems: Depreciation
e.g. The value of a car decreases 2% each year. Its value is $150000 this year.
(@ What will be the value of the car after t years?
Express your answer in terms of t.
(b) What will be the value of the car after 10 years?
Correct your answer to the nearest dollar.

Z“]%’ Sir FRHLS &

(a) The value of the car after t years
=150000(1 - 2%)'
=150000(98%)'

(b) The value of the car after 10 years
=150000(1 - 2%)"
=150000(98%)"°
=$122,561
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Application Exponential Problems: Populations

e.g. The population of a certain type of cell is doubled to the previous year.
Assume the population of that cell is 10 today.

(a) Complete the table.

Days after today (D) 0 1 2 3 4 5

Number of cells (n) 10 | 20 40 80 | 160 | 320

(b) Express nin terms of D.

(¢) Findnwhen D=15.

(d) Plot the graph n against D.

(e) Estimate the minimum number of days required for 200 cells to be
produced.

400

300

Number of cells (27)
[\©)
S

100

0 1 2 3 4
Days after today (D)
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Z‘]%’ Sir FRHLS &
(a) Refer to the table above
(b) n=10(2")
(c) n=10(2") =327680
=327680
(d)5
200 =10(2°)
20=(2")
log 20 = log 2°
log20 = Dlog2
log 20
log2

D= =432%5
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Logarithmic Functions: y=logx, x>0.

e.g. y=logx
Z‘f’ Sir FEHLS G
1. Definition of Log #jgrt

If ¥, y=10",Then [|] x=log,,y or §¥ x=logy

2. logl0=1, logl=0, log0= undefined # T,
4. log(—k) = undefined % &, k is any positive number =& gt
5. log(MN)=1logM +logN, M,N >0
M
6. IogW:IogM —logN, M,N >0
7. logM" =nlogM, M >0
8. 10Ioga —a

HKCEE Mathematics — Functions 17

http://www25.brinkster.com/andy325

All Rights Reserved © % Sir %"
Prepared By Andy Lai




~ .
Yy HKALE / HKCEE / GCSE / GCE / F1 - F.7 ffé 31 JSC‘:ZI:

Pure Maths, Further Maths, Applied Maths, Maths & Statistics, Maths, Alid Maths, Physics, Economlcs
Chief Tutor: Mr. Andy Lai
6/F, Hollywood Plaza, 610 Nathan Road, Mongkok, Kowloon, Hong Kong.  Enrollment Hotline: 9783 2579

Application Logarithmic Problems: The Decibel Scale

Decibel (dB) is the unit for measuring the loudness (L) of sound, which is defined

, Where | is the intensity of sound and I ¢ is the threshold of

hearing . As scientists have found that ||1, =107 W/m?.

e.g. Given that the intensity of a conversation is 0.001\W/m?, find the loudness of
the noise in decibels.

B Sir HiLs &

L=1OIog||—

0
0.001
0 -12
=101log(10°)
=10(9)
=90dB

=10log—-

e.g. The noise level of a Mong Kok MTR station is 50 dB normally. When a
MTR train enters the platform, the sound intensity record. is 100 times the noise
level of the MTR station at normal. Find the loudness of sound in decibels of the
sound intensity when the MTR train enters the platform.

% Sir HiLe .z

Ln :1OIog:—n=50,

0

L —1010g200"

0

=10(log100 + log Il_n)

0

=101log100 +10Iog||—n

0

=100+50
=150dB
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Application Logarithmic Problems: Richter scale (M)

Richter scale (M): A Scale for measuring Earth Quake logE =4.8+1.5M

e.g. The magnitude of Taiwan’s 921 earthquake was 7.3 in the Richter scale. Find
the energy released from the earthquake.

Z“]'S" Sir FHFHA e
logE =4.8+1.5M
logE =4.8+1.5(7.3)
logE =15.75

E =1015.75

E =5.6x10" J
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Exam Types Questions:

B x-1
Remarks: Chang in variable in functions

and g(x) = L, what is the value of x such that
3-2x

eg. If f(x)=

f(x)=g(x)?

g sir g @
f(x)=g(x)

1 1
2x+1 3-2x
3-2x=2x+1

4x:2=>x:l

Remarks: find variable in functions

HKCEE Mathematics — Functions 20
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e.g. If f(x)=2x+1 and g(x)=2x-1,then f[g(x)]="

7 Sir g

flg(x)]= f12x-1]
=2(2x-1)+1
=4x* -2

Remarks: Composite functions

e.g. If f(2x)=4x*+2x,then f(3)=

tjé’Sir?E_#ﬂ_r’ﬁfr
Let 2x=3,
3
X =—
2
3 3
f(3)=4(>)"+2(=
(3)=4C) +2()
=90+3=12
=12

Remarks: Chang in variable in functions

eg. If 7°=11,then x="?

ijé' Sir R &

7 =11

log7* =logll

xlog7 =logll
_log11
~ log7

~1.23.

Remarks: loga® =bloga!!!
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e.g. If logx <0, then what is the range of x?

Z“]'S" Sir FEHLS G
logx<0
10"9* <10°
x<1
Remarks: Log Properties

e.g. If logx® =a,then log+/x =

g sir g @
logx® =a
3logx=a

Iogx—E
3
x =103

Jx =V108

log+/x = log10®

Iogx/_:%Ioglo
log/x = 2 (1)
6
log x=2
6

Remarks: Remarks: Log Properties
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e.g. Given that log2=a and log3=Db, then logl5=

Z“]%’ Sir FRHLS &
log15 = log(3x5)
=log3+1log5

10
=b+log—
g2

=b+1logl0—log2
=b+l-a
=b-a+1
Remarks: Remarks: Log Properties

e.g. What is the quadratic function represents the curve?

yll

1Ll
W

tjé' Sir FEHL S €&

Method 1 (Slow Method, Little Knowledge):
Let f(x)=ax*+bx+c

put (-1,0), (2,0) and (0,-4) give

O=a+b+c,
O0=4a+2b+c,
-4=c

Solving the above 3 three equations givea=2,b=-2andc=-4

Method 2 (Fast Method, More Knowledge):
y=a(x—-2)(x+1) {Think: [a(x-2)(x+1)=0]}
-4=2a(0-2)(0+1)

a=2
y=2(x-2)(x+1)
y=2x"-2x-4
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e.g. What is the range for a, b and c and A of the following quadratic function?

»~
¥y y=az +bx+c

ol A B x

tjé' Sir FEHL S €&

1. Opening Downwards: a<0,

2. Symmetry on +ve x-axisand and a<0: b>0
3. -ve y-intercept => ¢<0

4. distinct real roots => A >0

e.g. Which of the following figures is the graph of y=2*?
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ijé' Sir A : Answer: C

x=0,y=2°=1,
when x increase, y =2 increases.
Answer: C
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e.g. The following figure shows the sketch of the graphs of y =log, x,
y=log, x and y=log, x

Ya
y =log, X
y =log, X
(@) :x
y =log, x
Which of the following is correct?
A. c<ax<b B. b<ax<c C. a<bx<ec D. a<c<b
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e.g. (@) Describe the way of translating the graph of y = f(x) to the graph of
y=f(x+1)+2.
(b) If f(x)=x?, sketch the graphs of the functions y = f(x) and
y = f(x+1)+2 on the same figure.
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e.g. (@) Sketchthegraph C,:y=f(-x) and C,:y=~f(x) onthesame
figure below for y = f(x).
(b) Find the x-intercept and y-intercept of
i) Cyiy=f(x)
(i) Cyry=—f(x)
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Appendix I: Transformation on Functions Erg@?:l/@}z'ﬂ

% Sir L5 &

y=xce f(axxth)+d

FrvEg > +d
JF FRE > +Db
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f(x) =sinx

f(x)=sinx+1 %
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f(x)=sinx-1"#%
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f(X)=-sinx "~

f(x) =sin(x—1)‘F[%
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Appendix I1: Solving Inequalities by Graphical Method

i e S

e e.g Solve x for x> —3x+2>0
|
|
: x| X =3x+250
r:,aWrzw (x-1)(x-2)>0
|ff-5:-ﬂa x<l or x>2
x=15  DEEe
a%:ﬁsmmcw
P e.g. Solve x for x> -3x+2<0
|
: B Sir 4R ©.
|
! i x?-3x+2<0
r:,aWrzw (x-1)(x-2)<0
 E 1<x<2
x=15  DEEra
Bt
P e.g. Solve x for x* —3x+2<-0.25

f,]? Sir A & :

x x> —3x+2<-0.25
o0 There is no solution in x & &&.

LD

I (1.5, -0.25)

=15 min. valge of ¥

/<

- ¥ K h
BT
PR e.g. Solve x for x* —6x—5>—-0.25
|
: B Sir 4R ©.
|
: x| X*-3x+2>-025
ff:"’wﬁ-w All real values of x except 1.5
| (25 —ﬂz_-’{{} ) BTE| X PUERPTEER T 1.5
o TRERET
a%tﬁsmmca?
The End.
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