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Topic: LINEAR INEQUALITIES 

Subject: MATHEMATICS 

 

Introduction: We have studied equations in one variable and two variables and also solved some statement 

problems by translating them in the form of equations. Here we will study certain statements involving a sign 

‘’ (greater than), ‘≤’ (less than or equal) and ≥ (greater than or equal) which are known as inequalities. We will 
study linear inequalities in one and two variables in this chapter. The study of inequalities is very useful in 

solving problems in the field of science, mathematics, statistics, economics, psychology, etc. 

Inequalities: Two real numbers or two algebraic expressions related by the symbol ‘’, ‘≤’ or ‘≥’ form an 
inequality. Examples of inequalities are: 

ax + b < 0 , ax + b > 0,  ax + b ≤ 0 , ax + b ≥ 0 , ax + by < c , ax + by > c , ax + by ≤ c and  ax + by ≥ c  
 

Algebraic Solutions of Linear Inequalities in One Variable and their Graphical Representation: Any solution of 

an inequality in one variable is a value of the variable which makes it a true statement. 

While solving linear equations, we followed the following rules: 

 Rule 1 - Equal numbers may be added to (or subtracted from) both sides of an equation.  

Rule 2 - Both sides of an equation may be multiplied (or divided) by the same non-zero. 

 

Example 1: Solve 30 x < 200 when x is a natural number. 

 Solution : We are given 30 x < 200 

 or 30x/30 < 200/ 30  (Rule 2) 

 i.e. x < 20 / 3. 

 When x is a natural number, in this case the following values of x make the statement true. 1, 2, 3, 4, 5, 6. The 

solution set of the inequality is {1, 2, 3, 4, 5, 6}. 

 

Example 2: Solve 5x – 3 < 3x +1 when x is a real number.  

Solution: We have, 5x –3 < 3x + 1  

or 5x –3 + 3 < 3x +1 +3 (Rule 1) 

 or 5x < 3x +4  

or 5x – 3x < 3x + 4 – 3x (Rule 1)  

or 2x < 4  

or x < 2 (Rule 2)   

 When x is a real number, the solutions of the inequality are given by x < 2, 

 i.e., all real numbers x which are less than 2.  

Therefore, the solution set of the inequality is x ∈ (– ∞, 2).  
 

Example 3: Solve 
5−2𝑥3 ≤ 𝑥6 − 5 

 Solution :We have 
5−2𝑥3 ≤ 𝑥6 − 5 

or  2 (5 – 2x) ≤ x – 30.  

or  10 – 4x ≤ x – 30  

or  – 5x ≤ – 40, 

 i.e.  x ≥ 8  



Thus, all real numbers x which are greater than or equal to 8 are the solutions of the given inequality,  

i.e., x ∈ [8, ∞).  
 

Example 4: Solve 7x + 3 < 5x + 9. Show the graph of the solutions on number line. 

 Solution :We have 7x + 3 < 5x + 9 

 or 2x < 6  

or x < 3  

The graphical representation of the solutions are given  

 
Word Problems: 

Example1: The marks obtained by a student of Class XI in first and second terminal examination are 62 and 48, 

respectively. Find the minimum marks he should get in the annual examination to have an average of at least 

60 marks.  

Solution: Let x be the marks obtained by student in the annual examination. Then 

 
62+48+𝑥3 ≥ 60 

or 110 + x ≥ 180  
or x ≥ 70  
Thus, the student must obtain a minimum of 70 marks to get an average of at least 60 marks.  

Graphical Solution of Linear Inequalities in Two Variables: 

A line divides the Cartesian plane into two parts. Each part is known as a half plane. A vertical line will divide 

the plane in left and right half planes and a non-vertical line will divide the plane into lower and upper half 

planes 

 
A point in the Cartesian plane will either lie on a line or will lie in either of the half planes I or II. In order to 

identify the half plane represented by an inequality, it is just sufficient to take any point (a, b) (not on line) 

and check whether it satisfies the inequality or not. If it satisfies, then the inequality represents the half plane 

and shade the region which contains the point, otherwise, the inequality represents that half plane which 

does not contain the point within it. The region containing all the solutions of an inequality is called the 

solution region. 

 

Example 1: Solve 3x + 2y > 6 graphically.  

Solution : Draw the graph  



 
Graph of 3x + 2y = 6 is given as dotted line because of ‘>’ sign.  
This line divides the xy-plane in two half planes I and II.  

Let us select a point (not on the line), say (0, 0), which lies in one of the half planes and determine if this point 

satisfies the given inequality. 

 We note that 3 (0) + 2 (0) > 6  

or 0 > 6 ,  

which is false. 

 Hence, half plane I is not the solution region of the given inequality.  

Clearly, any point on the line does not satisfy the given strict inequality.  

In other words, the shaded half plane II excluding the points on the line is the solution region of the 

inequality. 

Solution of System of Linear Inequalities in Two Variables: The method for solving a system of linear 

inequalities in two variables graphically through some examples.  

 

Example 1: Solve the following system of linear inequalities graphically. 

 x + y ≥ 5 ... (1)  

x – y ≤ 3 ... (2) 
Solution: The graph of linear equation x + y = 5 is drawn and x – y = 3 is shown in the figure. 

 
 We note that solution of inequality (1) is represented by the shaded region above the line x + y = 5, including 

the points on the line. On the same set of axes, we draw the graph of the equation x – y = 3 as shown in 

figure.  Then we note that inequality (2) represents the shaded region above the line x – y = 3, including the 

points on the line.  

Clearly, the double shaded region, common to the above two shaded regions is the required solution region 

of the given system of inequalities. 



Example 2: Solve the following system of inequalities graphically  

x + 2y ≤ 8 ... (1) 
 2x + y ≤ 8 ... (2) 
 x > 0 ... (3)  

y > 0 ... (4) 

Solution: Draw the graphs of the lines x + 2y = 8 and 2x + y = 8.  

 
The inequality (1) and (2) represent the region below the two lines, including the point on the respective lines. 

Since x ≥ 0, y ≥ 0, every point in the shaded region in the first quadrant represent a solution of the given 

system of inequalities.  

Using the methods solve the questions of NCERT . 
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