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見Absolute, 拆Absolute

⇒  一定要分 Cases !!! 



HKCEE Additional Mathematics Syllabus 
Section 1: Quadratic Functions and Quadratic Equations 

Section 1: Quadratic Functions and Quadratic Equations 

1.3 Use of absolute value sign Excluding its use in relation to inequalities. 
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1. Definition of Absolute Value Signs 

 
Definition of Absolute Value Signs 

黎 Sir提提你 : 

1. 
⎩
⎨
⎧
−

=
a

a
a

,
if
if

0
0

≤
≥

a
a

 e.g. 77 =  but 7)7(7 =−−=−  

 
2. 正負數處理方法不同 
⇒  一定要分 Cases !!! 
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Properties of Absolute Value Signs 

黎 Sir提提你 : 

1. There are 7 properties in Absolute Value Signs 

i. 0≥x  

ii. xx −=  

iii. yxxy =  

iv. 
y
x

y
x
=  where 0≠y  

v. 222 xxx ==  

vi. 
If
If

,0
,0

<
≥

a
a

then
then

ax

ax

=

=

means
means

has
ax =

no
or

solution
ax −=

 

vii. yx =  ⇒  yx =  or yx −=  

 
2. However, 分 Cases is the most important concept!!! 
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2. Absolute Value Signs in Linear Equations 
 
“分 Cases” in “Absolute Signs” 

黎 Sir提提你 : 

1. 幾時分 Cases? 
⇒  

   e.g. 21 =−x , 2121 =−+− xx . 

 
2. 分幾多 Cases? 
⇒  一刀兩段! 兩刀三段! 三刀四段! 

   e.g. 21 =−x , 2121 =−+− xx , 4311 =++−++ xxx . 

 
 
 
 
3. 最後, 要 “or” 晒所有 Cases既 Answers!!! 
   e.g. 2=x  or 1=x  or 3=x  
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Absolute Signs in linear Graphs 

黎 Sir提提你 : 

1. )(xfy =  ⇒  )(xfy =  

 

2. )(xfy =  ⇒  )( xfy =  
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3. Absolute Value Signs in Quadratic Equations 
 
Absolute Signs in Quadratic Equations 

黎 Sir提提你 : 

1. 分 Cases + Factorization! 

e.g. 343 2 +−=− xxx , 065 =++ xxx , 22 44 xx −=−  

 
2. 同 Sum of roots, Product of roots 一齊考 
⇒  有可能 take square! (照樣要分 Cases!) 
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Absolute Signs in Quadratic Graphs 

黎 Sir提提你 : 

1. )(xfy =  ⇒  )(xfy =  

 
 

2. )(xfy =  ⇒  )( xfy =  

 
 

3. cbxaxy ++= 2  ⇒  cbxxaxy ++=  

 
 

4. cbxaxy ++= 2  ⇒  cxbaxy ++= 2  

 
 

5. cbxaxy ++= 2  ⇒  cxbxaxy ++=  
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4. Exam Types Questions考試題種: 
 

黎 Sir提提你 : 

1. Solving linear equations with absolute signs 
 
2. Solving quadratic equations with a absolute signs 
 
3. Transformation of graphs with absolute signs 
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1. Solving linear equations with absolute signs 
 
1.  

Solve 21 =−x  

(3 marks)

黎 Sir提提你 :  

Method 1: 

21 =−x  

21 +=−x  or 21 −=−x  
12 ++=x  or 12 +−=x  

3=x    or  1−=x  
 

∴ 3=x  or 1−=x  

Method 2: 

21 =−x  

Case 1: 1≥x  
21=−x  
12 +=x  

3=x  

Case 2: 1<x  
2)1( =−− x  

21=+− x  
1−=x  

 
∴ 3=x  or 1−=x    

 
2.  

Solve 01 =−x  

(3 marks)

黎 Sir提提你 : 

Method 1: 

01 =−x  

01=−x  or 01 −=−x  
1=x     or 1=x  

 
∴ 1=x  

Method 2: 

01 =−x  

Case 1: 1≥x  
01=−x  

1=x  
 

Case 2: 1<x  
0)1( =−− x  

01=+− x  
1=x  

 
∴ 1=x    
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3.  

Solve 11 −=−x  

(3 marks)

黎 Sir提提你 : Q Absolute Value ≥  0!!! 

Method 1: 

11 −=−x  

11 −=−x  or )1(1 −−=−x  
0=x     or 2=x  

 
∴ 0=x ? or 2=x ? (Contradiction!)

Method 2: 

11 −=−x  

Case 1: 1≥x  
11 −=−x  

0=x  
 

Case 2: 1<x  
1)1( −=−− x  

11 −=+− x  
2=x  

 
∴ 0=x ? or 2=x ? (Contradiction!)  

Method 3: 
Q Absolute Value ≥  0 
∴ No Solution  
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4.  

a. Solve 21 =− x . 

b. By considering the cases 1≤x  and 1>x , or otherwise, solve 11 −=− xx . 

(5 marks)

黎 Sir提提你 : 分 Cases 才是王道!!! 

a.  
Method 1: 

21 =− x  

21 +=− x  or 21 −=− x  
1−=x     or 3+=x  

 
∴ 1−=x  or 3=x  

Method 2: 

21 =− x  

Case 1: 1≤x  
21 =− x  
21−=x  

1−=x  

Case 2: 1>x  
2)1( =−− x  

21 =+− x  
3+=x  

 
∴ 1−=x  or 3=x   

b.  
Method 1: 

11 −=− xx  

)1(1 −+=− xx  or )1(1 −−=− xx  
11 −+=− xx  or 11 +−=− xx  

22 =x    or 00 = ??? 
1=x   or x  is all real numbers

 
∴ x  is all real numbers (Really???)

Method 2: 

11 −=− xx  

Case 1: 1≤x  
11 −=− xx  

22 =x  
1=x  

Case 2: 1>x  
1)1( −=−− xx  

11 −=+− xx  
00 =  

∴ 1=x  or 1>x  
∴ 1≥x    
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5.  

Solve 4122 =++− xx  

(5 marks)

黎 Sir提提你 : 兩刀三段!!! 

Case 1: 
2
1

−<x  

4)12()2( =+−−− xx  
4122 =−−+− xx  

33 =− x  
1−=x  

Case 2: 2
2
1

≤≤− x  

4)12()2( =++−− xx  
4122 =+++− xx  

214 −−=x  
1=x  

Case 3: 2>x  
 

4)12()2( =++−+ xx  
4122 =++−+ xx  

53 =x  

3
5

=x  (Rejected!)

∴ 1−=x  or 1=x  
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6.  

Solve the following equations: 

a. 13 =−x  

b. 11 +=− xx  

(6 marks)

黎 Sir提提你 :  

a.  
Method 1: 

13 =−x  

13 +=−x  or 13 −=−x  
31++=x  or 31+−=x  

4+=x     or 2+=x  
 
∴ 4=x  or 2=x  

Method 2: 
Case 1: 3≥x  

13 =−x  
4=x  

Case 2: 3<x  
1)3( =−− x  

13 =+− x  
2=x  

 
∴ 4=x  or 2=x   

b.  
Method 1: 

11 +=− xx  

)1(1 ++=− xx  or )1(1 +−=− xx  
11 +=− xx    or 11 −−=− xx  

11=− ?   or 02 =x  
No Solution  or 0=x  
∴ 0=x  

 
Method 2: 
Case 1: 1−<x  

)1()1( +−=−− xx  
11 −−=+− xx  

11 −=+  (No solution) 

Case 2: 11 +≤≤− x  
1)1( +=−− xx  

11 +=+− xx  
02 =x  
0=x  

Case 3: 1+≥x  
11 +=− xx  

11=−  (No solution) 

∴ 0=x  
   



黎 sir教室  CE-ADM-QFE-03N 
Section 1 – Quadratic Functions and Quadratic Equations 

 ©2007 A Lai learning Center.  ALL RIGHTS RESERVED. 
 www.andylai.hk  Prepared by Andy Lai 

P. 13

 
7.  

Solve the following equations 13 +=− xx . 

(4 marks)

黎 Sir提提你 : 

Case 1: 3<x  
1)3( +=−− xx  
13 +=+− xx  

22 =x  
1=x  

Case 2: 3≥x  
13 +=− xx  

13 =−  
∴ No solution for 3≥x  
 
 
 
 
 

∴ 1=x .  
 
8.  

Solve the following equations 5623 −=− xx  

(4 marks)

黎 Sir提提你 : 

Case 1: 
2
3

<x  

5623 −=− xx  
88 =x  

    1=x  

Case 2: 
2
3

≥x  

5623 −=+− xx  
x42 =  

2
1

=x  (Rejected) 
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9.  

Solve the following equations 4122 =++− xx  

(6 marks)

黎 Sir提提你 : 

Case 1: 
2
1

−<x  

4)12()2( =+−−− xx  
4122 =−−+− xx  
33 =− x  
1−=x  

Case 2: 2
2
1

≤≤− x  

4)12()2( =++−− xx  
4122 =+++− xx  

1=x  

Case 3: 2>x  
 

4)12()2( =++− xx  
53 =x  

3
5

=x  (Rejected) 

∴ 1−=x  or 1=x   
 
10.  

Solve the following equations 
4
1

3
12
=

−
+
x

x  

(5 marks)

黎 Sir提提你 : 

4
1

3
12
=

−
+
x

x  

4
1

3
12
=

−
+
x

x
 

xx −=+ 3124  

Case 1: 
2
1

−<x  

xx −=+− 3)12(4  
0348 =+−−− xx  

77 =− x  
1−=x  

Case 2: 3
2
1

≤≤− x  

xx −=+ 3)12(4  
019 =+x  

9
1

−=x  

Case 3: 3>x  
 

)3()12(4 xx −−=+  
0348 =−++ xx  

77 −=x  
1−=x  (Rejected) 

∴ 1−=x  or 
9
1

−=x  
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11.  

a. Solve 11 −=− xx , where 10 ≤≤ x . 

b. Solve 11 −=− xx . 

(5 marks)

黎 Sir提提你 : 幫你分埋 Cases! 重 Easy! 

a. For 10 ≤≤ x , 
   1)1( −=−− xx  
    11 −=+− xx  
       22 =x  
       1=x  
 
b.  
Case 1: 0<x  

1)1( −−=−− xx  
11 −−=+− xx  

11 −=  
∴No solution for 0<x  

Case 2: 10 ≤≤ x  

: Part a做左啦!!! 

By part a, 1=x  

Case 3: 1>x  
11 −=− xx  

00 =  
∴ all real no. for 1>x  

 
∴ All real numbers for 1≥x .  
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2. Solving quadratic equations with a absolute signs 
 
1.  

   Solve the following equality 343 2 +−=− xxx . 

黎 Sir提提你 : 分 Cases + Factorization! 

343 2 +−=− xxx  

)1)(3(3 −−=− xxx  

Case 1: 1<x  
)1)(3()3( −−=−− xxx  

343 2 +−=+− xxx  
032 =− xx  
0)3( =−xx  

0=x  or 03 =−x  
0=x  or 3=x (Rejected!) 

0=x  

Case 2: 31 ≤≤ x  
)1)(3()3( −−−=−− xxx  

343 2 −+−=+− xxx  
0652 =+− xx  

0)2)(3( =−− xx  
03 =−x  or 02 =−x  

3=x  or 2=x  

Case 3: 3>x  
)1)(3()3( −−=− xxx  

343 2 +−=− xxx  
652 +− xx  

0)2)(3( =−− xx  
03 =−x  or 02 =−x  

3=x (Rejected!) or 2=x (Rejected!) 

    No Solution 
∴ 0=x  or 2=x  or 3=x   

 
2.  

   Solve the following equality 065 =++ xxx . 

黎 Sir提提你 : 分 Cases + Factorization! 

Case 1: 0<x  
065)( =++− xxx  

0652 =++− xx  
0)1)(6( =++− xx  

06 =+− x  or 01=+x  
6=x (Rejected) or 1−=x  

1−=x  

Case 2: 0≥x  
065)( =++ xxx  

0652 =++ xx  
0)3)(2( =++ xx  

02 =+x  or 03 =+x  
2−=x (Rejected) or 3−=x (Rejected) 

 

∴ 1−=x   



黎 sir教室  CE-ADM-QFE-03N 
Section 1 – Quadratic Functions and Quadratic Equations 

 ©2007 A Lai learning Center.  ALL RIGHTS RESERVED. 
 www.andylai.hk  Prepared by Andy Lai 

P. 17

 
3.  

   Solve the following equality 22 44 xx −=− . 

黎 Sir提提你 : 分 Cases + Factorization! 

22 44 xx −=−  

24)2)(2( xxx −=+−  

Case 1: 2−<x  
24)2)(2( xxx −=+−  

22 44 xx −=−  
82 2 =x  
42 =x  

2+=x  or 2−=x  
(Rejected)     (Rejected) 

Case 2: 22 ≤≤− x  
24)2)(2( xxx −=+−−  

22 44 xx −=+−  
00 =  

∴  All real no. for 22 ≤≤− x

Case 3: 2>x  
24)2)(2( xxx −=+−  
22 44 xx −=−  

82 2 =x  
42 =x  

2+=x  or 2−=x  
(Rejected)     (Rejected) 

 
∴ All real no. for 22 ≤≤− x   

 
4.  

   Solve the following equality ( ) 021713 2 =++−+ xx . 

黎 Sir提提你 :分 Cases + Factorization! 

Case 1: 1−<x  

( ) 02)1(713 2 =++++ xx  

0277363 2 =+++++ xxx  
012133 2 =++ xx  
0)3)(43( =++ xx  

043 =+x  or 03 =+x  

3
4

−=x  or 3−=x  

Case 2: 1−≥x  

( ) 02)1(713 2 =++−+ xx  

0277363 2 =+−−++ xxx  
023 2 =−− xx  

0)1)(23( =−+ xx  
023 =+x  or 01=−x  

3
2

−=x  or 1=x  

 

∴ 
3
4

−=x  or 3−=x  or 
3
2

−=x  or 1=x  
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5.  

   Solve the following equality 6432 =−+ xx . 

黎 Sir提提你 : 

6432 =−+ xx  

6)1)(4( =−+ xx  

Case 1: 4−<x  
6432 =−+ xx  
01032 =−+ xx  

0)2)(5( =−+ xx  
05 =+x  or 02 =−x  

5−=x  or 2=x  (Rejected) 

Case 2: 14 ≤≤− x  
6)43( 2 =−+− xx  

6432 =+−− xx  
0232 =−−− xx  

0)2)(1( =+−− xx  
01=−− x  or 02 =+x  

1−=x  or 2−=x  

Case 3: 1>x  
6432 =−+ xx  
6432 =−+ xx  
01032 =−+ xx  

0)2)(5( =−+ xx  
05 =+x  or 02 =−x  

5−=x (Rejected) or 2=x   
 
∴ 5−=x  or 2−=x  or 1−=x  or 2=x   
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6.  

α  and β  are the real roots of the quadratic equation 052 =+− kxx  such that 

3=− βα . Find the value(s) of k. 

(4 marks)

黎 Sir提提你 : 唯一一種要 take square! 小心! 

Sum of roots 5
1
5
=

−
−=+ βα . 

Product of roots kk
==

1
αβ . 

3=− βα  

( ) 32 =− βα  

( ) 342 =−+ αββα  

( ) 3)(45 2 =− k  

3425 =− k  

黎 Sir提提你 : 分完 Cases先至 Take Squares! 

Case 1: 
4
25

≤k  

3425 =− k  

23425 =− k  
9425 =− k  

164 =k  
4=k  

Case 2: 
4
25

>k  

No solution! (Do you know why?) 

 
∴ 4=k   
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3. Transformation of graphs with absolute signs 
 
1.  
a. Stretch 1)( −= xxf . for 55 ≤≤− x  

b. Stretch 1)( −= xxf  and 1)( −= xxf  on the same graph for 55 ≤≤− x  

c. Stretch 1)( −= xxf  and 1)( −= xxf  on the same graph for 55 ≤≤− x  

黎 Sir提提你 : 

a. 1)( −= xxf  for 55 ≤≤− x  
1=Slope , y-intercept = -1, x-intercept = 1. 

6,5 −=−= yx , 4,5 == yx  
 
 
 
 

 

 

b. 1)( −= xxf  for 55 ≤≤− x  : Reflecting about x-axis for “negative y”! 

Case 1: 1<x , )1()( −−= xxf  
1)( +−= xxf  

1−=Slope , y-intercept = +1, x-intercept = -1.
6,5 +=−= yx  

 
Case 2: 1≥x , 1)( −= xxf  

 

 

c. 1)( −= xxf  : Reflecting about y-axis for “negative x”! 

Case 1: 0<x , 1)( −−= xxf  
1−=Slope , y-intercept = -1, x-intercept = -1. 

4,5 +=−= yx , 
 
Case 2: 0≥x , 1)( −= xxf  
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2.  

a. Stretch the graph 5222 −++= xxy  for 55 ≤≤− x  

b. Use the graph in (a) to solve the following equations. 

i. 155222 =−++ xx  

ii. 95222 =−++ xx  

iii. 35222 =−++ xx  

黎 Sir提提你 : 

a. 5222 −++= xxy , 55 ≤≤− x  

Case 1: 2−<x  
 

)52()2(2 −−+−= xxy  
5242 +−−−= xxy  

14 +−= xy  

Case 2: 
2
52 ≤≤− x  

)52()2(2 −−+= xxy  
5242 +−+= xxy  

9=y  

Case 3: 
2
5

>x  

)52()2(2 −++= xxy  
5242 −++= xxy  

14 −= xy  

 
 
 
 
 

 
b.  

i. 155222 =−++ xx , From the graph, 15=y  when 2−<x  and 
2
5

>x . 

For 2−<x , 15=y  when 5.3
4

14
−=

−
=x . 

For 
2
5

>x , 15=y  when 4
4

16
==x . 

ii. 95222 =−++ xx , From the graph, 9=y , when 
2
52 ≤≤− x . 

iii. 35222 =−++ xx , From the graph, 3=y , there is no solution. 
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3. Let 2)( xxf =  and xxxg ⋅=)(  

a. Stretch )(xfy =  for 55 ≤≤− x  
b. Stretch )(xfy =  and )(xgy =  on the same graph for 55 ≤≤− x  

(5 marks)

黎 Sir提提你 : 

a. 2)( xxf = , for 55 ≤≤− x . 
0=x , 0=y . 

5−=x , 25=y  
5=x , 25=y  

)0,0(=Vertex  
 
 

0>a  ⇒  Opening Upwards 
 

 

b. xxxg ⋅=)( , for 55 ≤≤− x . 

Case 1: 0≤x  
2)( xxg −=  

0<a  ⇒  Opening Downwards 
0=x , 0=y . 

5−=x , 25−=y  
)0,0(=Vertex  

 

Case 2: 0>x  
)()( 2 xfxxg ==  
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4. Let 443)( 2 −+= xxxf  
a. Stretch )(xfy =  for 55 ≤≤− x  

b. Stretch )(xfy =  and )(xfy =  on the same graph for 55 ≤≤− x  

c. Stretch )(xfy =  and )( xfy =  on the same graph for 55 ≤≤− x  

d. Find the value of k such that the graph kxfy += )(  and kxfy += )(  are the same 

for 55 ≤≤− x  
(7 marks)

黎 Sir提提你 : 

a. 443)( 2 −+= xxxf , for 55 ≤≤− x  
When 0443 2 =−+ xx  

0)2)(23( =+− xx  
023 =−x  or 02 =+x  

      
3
2

=x  or 2−=x  

)
3

16,
3
2()

4
4,

2
(

2

−−=
−

−
−

=
a

acb
a
bVertex  

5−=x , 51=y  and 5=x , 91=y  
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b. )(xfy = , for 55 ≤≤− x  : Reflecting about x-axis for “negative y”! 

Case 1: 
3
22 ≤≤− x , 

)443()( 2 −+−= xxxf  
443)( 2 +−−= xxxf  

When 0443 2 =+−− xx  

      
3
2

=x  or 2−=x  

 

)
3

16,
3
2()

4
4,

2
(

2

−=
−

−
−

=
a

acb
a
bVertex  

Case 2: 2−<x  or 
3
2

>x , 

443)( 2 −+= xxxf  

 

 

c. )( xfy = , for 55 ≤≤− x  : Reflecting about y-axis for negative x!!! 

Case 1: 0≤x , 443)( 2 −−= xxxf  
When 0443 2 =+− xx  
      032)4)(3(4)4( 2 <−=−−=∆  
      ∴ No real root! 

91,5 +=−= yx , 4,0 −== yx  
 
Case 2: 0>x , 443)( 2 −+= xxxf  

 

 
d.  

From the graph,  
When )(xfy =  is shifted upwards 
by 4 unit vertically,  
The graph of kxfy += )(  and 

kxfy += )(  become the same. 

∴ 4=k  
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Do you know how HKEA comment Student’s knowledge on “Absolute Value”? 

黎 Sir提提你 : 

1. In 2007 HKCEE Additional Mathematics Subject Report, HKEA states that: 
 
Q.11 
“Most Candidates didn’t understand the definition of absolute value of a real number x 

well and wrote mistakenly that xx ±=  instead of 
⎩
⎨
⎧
−

=
x

x
x

,
if
if

0
0

≤
≥

x
x

.” 

 
a. Many candidates ignored the condition 10 ≤≤ x  and solved the equation mistakenly 

by using xx ±= . 

b. Many candidates solved the equation by simply writing xx ±=  as in (a). Some 

candidates didn’t know that 11 −=− xx  is an identity and concluded that there is no 
solution while some others rejected 11 −−=− xx  instead of concluding that there is no 
solution. 

 
 

 
 
 

 
 
 
 
 
 
 
 
 

The End. 

見Absolute, 拆Absolute 

⇒  一定要分 Cases !!! 
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