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HKCEE Mathematics Syllabus – Functions: 

會考數學課程 -函數 
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(A) Change of subject in formula公式主項之變換 
e.g. Change the subject in the formula below to a. 
a. bace 3+=  

b. 
ac

efbad +
=

2

 c. 
d
afcabe −+=   

黎 Sir提提你 : 

bace 3=−  
   3a

b
ce
=

−  

a
b

ce
=

−
− 3  

3
b

cea −
−=  

黎 Sir提提你 : 

efbaacd += 2  
   efacdba −=−2  
   02 =+− efacdba  

  
b

befcdcd
a

2
4)( 2 −±

=

黎 Sir提提你 : 

Will not be 

examined in 

HKCEE Maths 

 
 

(B) Notation and transformation on function 

函數之記號和變換 
What is Function 函數? 

黎 Sir提提你 : 

1. Function is a machine, which will have different output [ )(xf or y ] when 
having different input [ x ] 

2. Function Transformation: dbaxfcy ±±•±= )(  
 
 
 
 
 
 
 
 
 
 
 

上/下移動
左/右移動
拉長/夾扁
拉高/壓扁
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(C) Knowledge and sketching of linear and quadratic 

function線性和二次函數的知識和繪圖 

黎 Sir提提你 : 

Linear Function: ( ) cmxxf +=  or cmxy += , with slope m and y-intercept c. 
  y 
        cmxy +=  
                                     0=++ CByAx  into cmxy +=  

                                      slope is 
B
A

−  and y-intercept is
B
C

− .

     O  
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黎 Sir提提你 : 

Quadratic Function: cbxaxxf ++= 2)(  
    y       y 
 
   cbxaxy ++= 2      cbxaxy ++= 2  
 
 
       O   x     O     x
 
 
 
1. Symmetry對稱:  

A parabola is symmetrical about this vertical line. 
2. Vertex頂點:  

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最低點 or 
maximum point最高點. 

3. Direction of opening開口方向: 
i. 0>a , opening upwards向上開口 

The vertex is the minimum point最低點 of the parabola. 
iii. 0<a , opening downwards 向下開口 

The vertex is the minimum point 最高點 of the parabola. 
4. y-intercept y軸截距:  

i. The parabola cuts the y-axis at a point.  
ii. The value of y when x=0. 

5.  x-intercept x軸截距:  
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? 怎樣找頂點? 
Answers:  Method of Completing Square. 配方法. 
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Method of Completing Square 配方法 

Usage: To find the vertex 找頂點 

cbxaxy ++= 2  => ( ) khxay +−= 2  

 cbxaxy ++= 2  

 cx
a
bxay +⎟

⎠
⎞

⎜
⎝
⎛ += 2  

 
22

2

22
⎟
⎠
⎞

⎜
⎝
⎛−+

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛++=

a
bac

a
bx

a
bxay  

 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−+⎟

⎠
⎞

⎜
⎝
⎛ += 2

22

42 a
bac

a
bxay  

 
a

bac
a

bxay
4

4
2

22 −
+⎟

⎠
⎞

⎜
⎝
⎛ +=  

 
The vertex (h, k) of the quadratic function cbxaxy ++= 2  are as follows:  

a
bh
2

−= , 
a

acbk
4

42 −
−=  

e.g. find the vertex of the following functions. 
562 −−= xxy  

53]3)3(2[ 222 −−+−= xxy  
14)3( 2 −−= xy  

Vertex: (3, -14), Minimum Point 

8153 2 −+−= xxy  
8)5(3 2 −−−= xxy  

)5.2)(3(8)5.2)5.2(2(3 222 +−+−−= xxy  
)5.2)(3(8)5.2(3 2+−−−= xy  

75.10)5.2(3 +−−= xy  
Vertex: (2.5, 10.75), Maximum Point 
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Summary of the Quadratic functions 二次函數總結 
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Solving Inequalities by Graphical Method  

以圖解法解不等式 

      y 
 
 
 
      O   a      x 
 
 ky =  
         ( )xfy =  
i. kxf >)( , ax < ii. kxf <)( , ax > iii. kxf ≥)( , ax ≤ iii. kxf ≤)( , ax ≥  

e.g. 0562 >−− xx  

黎 Sir提提你 : 

 
 
 
e.g 0562 <−− xx  

黎 Sir提提你 : 

 
 
 
e.g 14562 −<−− xx  

黎 Sir提提你 : 

 
 
 
e.g 14562 −>−− xx  

黎 Sir提提你 : 
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(D) Exponential and logarithmic functions指數和對數函數 
Exponential Function: xkay = , 0>a , 1≠a , 0≠k . 

e.g. ( )xy 54= , 
x

⎟
⎠
⎞

⎜
⎝
⎛−

3
12  

e.g. Sketch the curve of ( ) xxf 2=  

黎 Sir提提你 : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HKALE / HKCEE / GCSE / GCE / F.1 – F.7 黎 sir教室
 

Pure Maths, Further Maths, Applied Maths, Maths & Statistics, Maths, Add. Maths, Physics, Economics. 
                 Chief Tutor: Mr. Andy Lai 

6/F, Hollywood Plaza, 610 Nathan Road, Mongkok, Kowloon, Hong Kong.   Enrollment Hotline: 9783 2579 
 

HKCEE Mathematics – Functions 
 

http://www25.brinkster.com/andy325     All Rights Reserved © 黎 Sir教室 
Prepared By Andy Lai 

10

Properties of Exponential Functions: 
a. 0>k  and 1>a  e.g. ( ) xxf 2=  

黎 Sir提提你 : 

x  -2 -1 0 1 2 

( ) xxf 2=  
4
1  

2
1  1 2 4 

-4

-3

-2

-1

0

1

2

3

4

-2 -1 0 1 2
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b. 0<k  and 1>a  e.g. ( ) xxf 2−=  

黎 Sir提提你 : 

x  -2 -1 0 1 2 

( ) xxf 2=  
4
1  

2
1  1 2 4 

( ) xxf 2−=       

-4

-3

-2

-1

0

1

2

3

4

-2 -1 0 1 2
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c. 0>k  and 10 << a  e.g. ( )
x

xf ⎟
⎠
⎞

⎜
⎝
⎛=

2
1  

黎 Sir提提你 : 

x  -2 -1 0 1 2 

( ) xxf 2=  
4
1  

2
1  1 2 4 

( ) xxf )
2
1(=  

     

-4

-3

-2

-1

0

1

2

3

4

-2 -1 0 1 2
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d. 0<k  and 10 << a  e.g. ( )
x

xf ⎟
⎠
⎞

⎜
⎝
⎛−=

2
1  

黎 Sir提提你 : 

x  -2 -1 0 1 2 

( ) xxf 2=  
4
1  

2
1  1 2 4 

( ) xxf )
2
1(−=  

     

-4

-3

-2

-1

0

1

2

3

4

-2 -1 0 1 2
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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. 
 (a) 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. 

黎 Sir提提你 : 

(a) The value of the car after t years  
t%)21(150000 −=  

   t%)98(150000=  
(b) The value of the car after 10 years  

10%)21(150000 −=  
   10%)98(150000=  
   561,122$=  
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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 n in terms of D. 
(c) Find n when 15=D . 
(d) Plot the graph n against D. 
(e) Estimate the minimum number of days required for 200 cells to be 
produced. 

0

100

200

300

400

0 1 2 3 4 5

Days after today (D )

N
um
be
r 
of
 c
el
ls
 (
n
)
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黎 Sir提提你 : 

(a) Refer to the table above 
(b) )2(10 Dn =  
(c) 327680)2(10 15 ==n  
     327680=  
(d) 5  
   )2(10200 D=  
   )2(20 D=  
   D2log20log =  
   2log20log D=  

   532.4
2log
20log

≈==D  
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Logarithmic Functions: xy log= , 0>x . 
e.g. xy log=  

黎 Sir提提你 : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Definition of Log 對數定義 

If 若 xy 10= , Then 則 yx 10log=  or 或 yx log=  

2. 110log = , 01log = , =0log  undefined 未定義, 

4. =− )log( k  undefined 未定義, k is any positive number 任意正數 

5. ( ) NMMN logloglog += , 0, >NM  

6. NM
N
M logloglog −= , 0, >NM  

7. MnM n loglog = , 0>M  

8. aa =log10  
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Application Logarithmic Problems: The Decibel Scale 
Decibel (dB) is the unit for measuring the loudness (L) of sound, which is defined 

as 
0

log10
I
IL = , where I is the intensity of sound and I 0 is the threshold of 

hearing . As scientists have found that 12
0 10−=I W/m2 . 

 
e.g. Given that the intensity of a conversation is 001.0 W/m2, find the loudness of 
the noise in decibels.  

黎 Sir提提你 : 

0

log10
I
IL =  

1210
001.0log10 −=  

)10log(10 9=  
)9(10=  

90= dB 
 
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. 

黎 Sir提提你 : 

50log10
0

==
I
InLn ,  

0

100log10
I

InL =  

)log100(log10
0I

In
+=  

0

log10100log10
I
In

+=  

50100+=  
150= dB 
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Application Logarithmic Problems: Richter scale (M) 

Richter scale (M): A Scale for measuring Earth Quake ME 5.18.4log +=  

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

黎 Sir提提你 : 

ME 5.18.4log +=  
)3.7(5.18.4log +=E  

75.15log =E  
75.1510=E  

15106.5 xE =  J 
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Exam Types Questions: 

e.g. ( )
x

xxf
−

=
1

, =⎟
⎠
⎞

⎜
⎝
⎛

x
f 1 ? 

黎 Sir提提你 : 

x

x
x

f 11

1
1

−
=⎟

⎠
⎞

⎜
⎝
⎛  

x
x

x
1

1

−
=  

1
1

−
×=

x
x

x
 

1
1
−

=
x

 

Remarks: Chang in variable in functions 

e.g. If ( )
12

1
+

=
x

xf  and 
x

xg
23

1)(
−

= , what is the value of x such that 

 ( ) ( )xgxf = ? 

黎 Sir提提你 : 

( ) )(xgxf =  

xx 23
1

12
1

−
=

+
 

1223 +=− xx  

24 =x =>
2
1

=x  

Remarks: find variable in functions 
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e.g. If ( ) 12 += xxf  and ( ) 12 −= xxg , then ( )[ ] =xgf ? 

黎 Sir提提你 : 

( )[ ] ]12[ −= xfxgf  
1)12(2 +−= x  

24 2 −= x  
Remarks: Composite functions 
 
e.g. If ( ) xxxf 242 2 += , then ( ) =3f ? 

黎 Sir提提你 : 

Let 32 =x ,  

2
3

=x  

( ) )
2
3(2)

2
3(43 2 +=∴ f  

1239 =+=  
12=  

Remarks: Chang in variable in functions 
 
e.g. If 117 =x , then =x ? 

黎 Sir提提你 : 

117 =x  
11log7log =x  
11log7log =x  

≈=
7log
11logx 1.23. 

Remarks: abab loglog = !!! 
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e.g. If 0log <x , then what is the range of x? 

黎 Sir提提你 : 

0log <x  
0log 1010 <x  

1<x  
Remarks: Log Properties 

e.g. If ax =3log , then =xlog  

黎 Sir提提你 : 

ax =3log  
ax =log3  

3
log ax =  

310
a

x =  

310
a

x =  

610loglog
a

x =  

10log
6

log ax =  

)1(
6

log ax =  

6
log ax =  

Remarks: Remarks: Log Properties 
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e.g. Given that a=2log  and b=3log , then =15log  

黎 Sir提提你 : 

)53log(15log x=  
5log3log +=  

2
10log+= b  

2log10log −+= b  
ab −+= 1  
1+−= ab  

Remarks: Remarks: Log Properties 
 
e.g. What is the quadratic function represents the curve? 

 

黎 Sir提提你 : 

Method 1 (Slow Method, Little Knowledge): 
Let cbxaxxf ++= 2)(   
put (-1,0), (2,0) and (0,-4) give 

cba ++=0 ,  
cba ++= 240 ,  

c=− 4  
Solving the above 3 three equations give a = 2, b = -2 and c = -4 
 
Method 2 (Fast Method, More Knowledge): 

)1)(2( +−= xxay   {Think: [ 0)1)(2( =+− xxa ]} 
)10)(20(4 +−=− a  

2=a  
)1)(2(2 +−= xxy  

422 2 −−= xxy  



HKALE / HKCEE / GCSE / GCE / F.1 – F.7 黎 sir教室
 

Pure Maths, Further Maths, Applied Maths, Maths & Statistics, Maths, Add. Maths, Physics, Economics. 
                 Chief Tutor: Mr. Andy Lai 

6/F, Hollywood Plaza, 610 Nathan Road, Mongkok, Kowloon, Hong Kong.   Enrollment Hotline: 9783 2579 
 

HKCEE Mathematics – Functions 
 

http://www25.brinkster.com/andy325     All Rights Reserved © 黎 Sir教室 
Prepared By Andy Lai 

24

e.g. What is the range for a, b and c and ∆of the following quadratic function? 

 

黎 Sir提提你 : 

1. Opening Downwards: 0<a , 
2. Symmetry on +ve x-axis and and 0<a : 0>b  
3. -ve y-intercept => 0<c  
4. distinct real roots => 0>∆  
 
e.g. Which of the following figures is the graph of xy 2= ? 
 A.        B. 
      y        y 
 
      1 
      O      x    O 1    x 
 
 C.        D. 
      y          y 
 
     1 
      O      x    O  1    x 

黎 Sir提提你 : Answer: C 

12,0 0 === yx ,  
when x increase, xy 2=  increases. 
Answer: C 
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e.g. The following figure shows the sketch of the graphs of xy alog= , 
xy blog=  and xy clog= . 

y 
            xy alog=  
 
          xy blog=  
 
    O  1       x 
 
 
          xy clog=  
 
 Which of the following is correct? 
 A. bac <<   B. cab <<   C. cba <<   D. bca <<  

黎 Sir提提你 : 
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e.g. (a) Describe the way of translating the graph of ( )xfy =  to the graph of 
( ) 21 ++= xfy . 

(b) If ( ) 2xxf = , sketch the graphs of the functions ( )xfy =  and 
( ) 21 ++= xfy  on the same figure. 

黎 Sir提提你 : 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



HKALE / HKCEE / GCSE / GCE / F.1 – F.7 黎 sir教室
 

Pure Maths, Further Maths, Applied Maths, Maths & Statistics, Maths, Add. Maths, Physics, Economics. 
                 Chief Tutor: Mr. Andy Lai 

6/F, Hollywood Plaza, 610 Nathan Road, Mongkok, Kowloon, Hong Kong.   Enrollment Hotline: 9783 2579 
 

HKCEE Mathematics – Functions 
 

http://www25.brinkster.com/andy325     All Rights Reserved © 黎 Sir教室 
Prepared By Andy Lai 

27

e.g. (a) Sketch the graph ( )xfyC −=:2  and ( )xfyC −=:3  on the same 
figure below for ( )xfy = . 

 (b) Find the x-intercept and y-intercept of 
 (i) ( )xfyC −=:2  
 (ii) ( )xfyC −=:3  

 

黎 Sir提提你 : 
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Appendix I: Transformation on Functions函數之變換 

黎 Sir提提你 : 

 
 
 
 

xxf sin)( =  1sin)( += xxf  上移 1sin)( −= xxf 下移 

xxf sin)( −= 上下反轉 )1sin()( += xxf 左移 )1sin()( −= xxf 右移 

)sin()( xxf −= 左右反轉 xxf 2sin)( = 夾扁 
xxf

2
1sin)( = 拉長 

 
 
 
 
 
 
 

xxf sin2)( = 拉高 
xxf sin

2
1)( = 壓扁 

 

上/下移動 -> d±  
左/右移動 -> b±  
拉長/夾扁 -> 10 <+< a , 1>+ a  
左右反轉 -> a−  
拉高/壓扁 -> 1>+ c , 10 <+< c  
上下反轉 -> c−  

dbaxfcy ±±±•±= )(
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Appendix II: Solving Inequalities by Graphical Method  
以圖解法解不等式 

 

e.g Solve x for 0232 >+− xx  

黎 Sir提提你 : 

0232 >+− xx  
0)2)(1( >−− xx  

1<x  or 2>x  

 

e.g. Solve x for 0232 <+− xx  

黎 Sir提提你 : 

0232 <+− xx  
0)2)(1( <−− xx  

21 << x  

 

e.g. Solve x for 25.0232 −<+− xx  

黎 Sir提提你 : 

25.0232 −<+− xx  
There is no solution in x 無解. 

 

e.g. Solve x for 25.0562 −>−− xx  

黎 Sir提提你 : 

25.0232 −>+− xx  
All real values of x except 1.5 
所有 x的實數值除了 1.5 

The End. 
 


