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LECTURE 1 OF 6 

 

TOPIC: 

2.0 Equations, Inequalities and Absolute Values 

 

SUBTOPIC: 

2.1 Equations 

 

LEARNING OUTCOMES: 

At the end of the lesson, student should be able to solve 

equations which involve indices, surds and logarithms. 

 

CONTENT 

 

An algebraic expression contains one or more terms that 

are combined through basic operations such as addition, 

subtraction, multiplication or division. Some examples 

are: 

52 x , 
x

x





1

13
, 15 x , x3 , 10)1(log2 4  x . 

 

An equation is a mathematical statement that states two 

algebraic expressions are equal. 
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Some examples in one variable are: 

052 x , 4
1

13






x

x
, xx 515  , 13  xx , 

10log)1(log2 24  xx . 

 

 

To solve an equation in one variable means to find the 

values of that variable that make the equation true. 

These values are called solutions or roots of the 

equation. 

 

 

Index Equations 

 

Three methods of solving index equations: 

(1) By comparing base and index of the terms on the 

left and on the right. 

(2) By taking log of both sides of the equation. 

(3) By substitution to get a quadratic equation. 

 

 

Example 1 

Solve the equations: 

(a) 1255 x   (b) 127 1 x  (c) 1003

2

x  

(d) 11 927   xx  (e) 
x

x

517

1
343

2
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Example 2 

Solve the following equations: 

(a) 5 2x + 1 = 6 (5 x) – 1 

(b) 4 x + 1 – 5 (2 x) + 1 = 0 

(c) e 2x – 3e x + 2 = 0 
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Surd Equations 

 

Solving surds equation, normally requires the need to 

square both sides of the equation and remember to 

check the answer. 

 

Example 3 

Solve each of the following equation : 

(a) 0512 x  

(b)  13 x  + 1 = x   

(c) x  + 2x  = 2  

(d) 21213  xxx  
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LECTURE 2 OF 6 

 

TOPIC: 

2.0 Equations, Inequalities and Absolute Values 

 

SUBTOPIC: 

2.1 Equations 

 

LEARNING OUTCOMES: 

At the end of the lesson, student should be able to solve 

equations involving logarithms. 

 

CONTENT 

 

Logarithmic Equations 

 

Solving equations involving logarithms normally 

requires the changing of the equations in the form of 

logarithms with same base. 

 

Example 1 

Solve the equation xx 32 1   
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Example 2 

Solve the equation log3x – 4 log x 3 + 3  =  0 

 

 

 

 

 

Example 3 

Solve the equation    37loglog 22  xx  

 

 

 

 

 

Example 4 

Solve the equation 3 ln 2x – 4 = 2 ln 2x  

 

 

 

 

 

Example 5 

Solve    4loglog 32 x  
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Exercise 

1. Express y in terms of x for each of the following 

equations 

a) log y = 2 log x     (y = x2 ) 

b) 1 + log y = 3 log x    (y = 
10

3x
) 

2. Find the value of x if 

 a) 7x = 8      (x = 1.0686) 

 b) 52x = 8      (x = 0.6460) 

 c) 3x+1 = 4x-1     (x = 8.6336) 

 

4. Solve the equation log4 x + log x 4 = 2.5     (2 or 16) 
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LECTURE 3 OF 6 

 

TOPIC: 

2.0 Equations, Inequalities and Absolute Values 

 

SUBTOPIC: 

2.2 Inequalities 

 

LEARNING OUTCOMES: 

At the end of the lesson, the students should be able to: 

(a) Relate the properties of inequalities. 

(b) Solve linear inequalities. 

(c) Solve quadratic inequalities by using graphical 

approach 

 

CONTENT 

 

The Properties of Inequalities 

 

If a > b then 

i) a + c > b + c 

ii) ac > bc, c > 0 

iii) ac < bc, c < 0 

iv) 
ba

11
  and 0, ba  
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Example 1 

Give the solution set for the following inequalities. 

(a) 2x – 4 > 8 

(b) 4x – 5 < 2x + 9 

(c) 3x + 5  x – 7 

 

 

 

 

 

 

 

 

Example 2 

Solve the following inequalities and write the answer in 

the interval form. 

(a) - 7 < 2 + 3x < 8 

(b) - 2   
2

4 x
 9 

(c) 6 < 4 – x 12 
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Quadratic Inequalities 

A quadratic inequality is an inequality of the form 

02  cbxax  where a, b and c are real number with 

a 0 . The inequality symbols ,  and  may also be 

used. 

 

Quadratic inequalities can be solved by using graphical 

or algebraic approach. 

 

 

Graphical Approach: 

The graph of quadratic expression cbxaxy  2  is 

sketched and points where the graph cuts the x-axis, say 

p and q are noted. 

 

     (a > 0), b2 > 4ac 

 

 

 

 

 

 

 

y > 0 when x < p or x > q 

y < 0 when p < x < q 

 

y 

x 
q p 

y 
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     (a < 0), b2 > 4ac 

 

 

 

 

 

 

 

y > 0 when p < x < q 

y < 0 when x < p or x > q 

 

 

Example 3 

Solve the following inequalities by using graphical 

approach. 

(a)  0562  xx  

(b)  0376 2  xx  

(c)  )32(2)5(3  xxx  

 

 

 

 

 

 

 

 

x 
q p 
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Exercise 

1. Solve the following linear inequalities 

 (a)  2056  xx  

 (b)  -2 
4

37 x
< 10 

 Answer:  

 (a) x > 5    (b) (-11, 5 ] ] 

 

2. Solve the following quadratic inequalities  

 (a) 01522  xx    

 (b) 034 2  xx  

 (c) 0102 2  xx   

 

Answer:  

(a) (-5, 3)   

(b) (- ,-1) [4,  )  

(c) (- ,
2

5
 )[ 2,  ) ] 
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LECTURE 4 OF 6 

 

TOPIC: 

2.0 Equations, Inequalities and Absolute Values 

 

SUBTOPIC: 

2.2 Inequalities 

 

LEARNING OUTCOMES: 

At the end of the lesson, student are able to: 

(a) Solve quadratic inequalities by using algebraic 

approach 

(b) Solve rational inequalities involving linear 

expressions. 

 

CONTENT 

 

Algebraic Approach: 

 

Theorem: 

1. ab > 0 if and only if  

a > 0 and b > 0 or a < 0 and b < 0 

 

2. ab < 0 if and only if  

a > 0 and b < 0 or a < 0 and b > 0 
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Example 1 

Solve the following quadratic inequalities by using 

algebraic approach 

(a) 01522  xx  

(b) xxx 4)3)(12(   

 

 

Rational Inequalities 

 

Rational inequalities are inequalities that can be 

expressed in the form : 

 0
)(

)(


XQ

XP
, 0

)(

)(


XQ

XP
, 0

)(

)(


XQ

XP
,and 0

)(

)(


XQ

XP
; 

 

Q(X)   0, where P(X) and Q(X) are linear expression. 

 

 

Example:  0
3

12






x

x
  and  2

5

13






x

x
 

 

Note: 

1. Do not “cross multiply” or multiply both side with 

Q(X) because the sign of Q(X) might be positive or 

negative. Therefore, we do not know whether the 

symbol of inequality is to be reversed or not. 
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2. Rewrite the inequalities with 0 on the right and use 

only addition or subtraction to get an equivalent 

inequality.  

 
 

Example 2 

Find the solution set of following inequalities: 

(a) 0
4

2






x

x
  

(b) 1
4

13






x

x
  

(c)  235 2  xx  

 

 

 

 

 

 

Exercises 

 

1. Solve the following linear inequalities : 

 (a) 6x – 5 > x + 20               Answer : x > 5  

 (b) 10
4

37
2 




x
            Answer : (-11,5] 

 

2. Solve  5
2

3






x

x
   Answer : x < 2 

4

13
 x  
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LECTURE 5 OF 6 

 

TOPIC: 

2.0 Equation, Inequalities and Absolute Values 

 

SUBTOPIC: 

2.3 Absolute Values 

 

LEARNING OUTCOMES: 

At the end of the lesson, student should be able to: 

(a) Use the properties of absolute values  

(b) Solve absolute equations of the forms 

(i) cbax  ; 

(ii) dcxbax   ; 

(iii) dcxbax   ; and 

(iv) dcbxax 2 . 

(c) Solve absolute inequalities of the forms 

dcxbax  . Also apply to inequality involving 

notations  ,  and  . 
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CONTENT 

 

Definition 

 

On the real number line, the distance of a number x 

from 0 (origin) is called the absolute value of x and is 

denoted by x . 

 

For example: 66   and 66   because both 6 and – 6 

are 6 units from 0. 

(See Fig. below) 

                   6 unit     6 unit 

 

      - 6       0       6 

 

Aside from its geometrical interpretation, the absolute 

value of a can be defined as; 










0    ,

0    ,

aifa

aifa
a  

 

We found that if a is positive or 0, then aa 2  

If a is negative, however, we must write aa 2 , for 

example   22)2( 2   

 

Thus, for a any real number, aa 2  



QS015                   Topic 2 : Equations, Inequalities and Absolute Values 

77 
 

For example  

 77   

 77    because  )7(7    = 7 

 

 

Properties of Absolute Values 

 

Properties of absolute 

values 

Examples 

1. 0a  033,00,033   

2. aa   55   

55   

3. abba   4462   

  4426   

4. abba   77103   

77310   

5. baab     181863    

186363   

6. 
b

a

b

a
   ,   0b  44

3

12



 

4
3

12

3

12
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Definition ,ax     0a  

  

ax   is equivalent to ax   or ax   

 

 

   -a         0          a 

 

To solve problem such as cbax  , we can use :  

(i) Basic Definition, or 

(ii) Squaring Both Sides 

 

Example 1 

Solve the following equation:  

(a) 4x   

(b) 28 x  

(c) 9235  xx  

(d) 162  xx  

(e) 2
3

1






x

x
 

(f) 4462  xx  
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Absolute value inequalities 

 

ax   is equivalent to axa     

 

ax   is equivalent to  axa   

 

ax   is equivalent to  axax  or   

 

ax   is equivalent to  axax  or   

 

 

There are two methods in solving absolute value 

inequalities: 

1. Basic Definition 

2. Squaring Both Sides 

 

 

Example 2 

Solve the following inequalities 

(a) 532 x  

(b) 41 x  

 

a  a

a  a

a  a  

a  a
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LECTURE 6 OF 6 

 

TOPIC: 

2.0 Equation, Inequalities and Absolute Values 

 

SUBTOPIC: 

2.3 Absolute Values 

 

LEARNING OUTCOMES: 

At the end of the lesson, student should be able to solve 

absolute inequalities of the forms: 

(i) dcxbax   

(ii) dcxbax   

(iii) e
dcx

bax





 

(iv) dcbxax 2  

Also apply to inequality involving notations  ,  and  . 

 

CONTENT 

 

Example 1 

Solve the following inequalities: 

(a) 5214  xx  

(b) 3352  xx  
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Example 2 

Solve the inequality 3
2

1


x
 

 

 

 

 

 

Example 3 

Solve 1
13

210






x

x
 

 

 

 

 

 

Example 4 

Solve 3
3

2






x

x
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Inequality Involving Two Absolute Values 

 

Example 5 

Solve 523  xx  

 

 

 

 

 

 

 

 

 

 

 

 

Example 6 

Solve 322  xx  
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Exercises 

 

1.  952 x    : ),7()2,(   

2. 161642  xx  : ),8()4,0()4,(   

3. 2312  xx   : 







 ,

5

3
 

4. 1225  xx   : 









7

1
,),1(  

5. 1
3

2


x

x
   : ),3[]1,3()3,(   

6. 1
2

43






x

x
   : 








 1,

2

3
 

7. 312  xx   : 







 ,

3

2
)4,(  

8. 432  xx   : 







7,

2

5
 


