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Section 1.8 – Inequalities 

- Equations المعادلات have a finite number of solutions عدد محدود من الحلول, while inequalities 

 .لها عدد لا نهاŅŎ من الحلول have infinite number of solutions المتباينات

 
     solution 
Equation:     4𝑥 + 7 = 19    𝑥 = 3 

Inequality:   4𝑥 + 7 ≤ 19    𝑥 ≤ 3 

 
Rules for inequalities 

1. 𝐴 ≤ 𝐵  𝐴 + 𝐶 ≤ 𝐵 + 𝐶 

2. 𝐴 ≤ 𝐵  𝐴 − 𝐶 ≤ 𝐵 − 𝐶 

3. If 𝐶 > 0, then 𝐴 ≤ 𝐵  𝐶𝐴 ≤ 𝐶𝐵 

4. If 𝐶 < 0, then 𝐴 ≤ 𝐵  𝐶𝐴 ≥ 𝐶𝐵 

5. If 𝐴 > 0 and 𝐵 > 0, then 𝐴 ≤ 𝐵  ଵ

஺
≥

ଵ

஻
 

6. If 𝐴 ≤ 𝐵 and 𝐶 ≤ 𝐷, then 𝐴 + 𝐶 ≤ 𝐵 + 𝐷 

7. If 𝐴 ≤ 𝐵 and 𝐵 ≤ 𝐶, then 𝐴 ≤ 𝐶 

 

 
 
 
 
 
 
 
 

 

Solution 

 

Example 1 

Solve the inequality 3𝑥 < 9𝑥 + 4, and sketch the solution set. 



Section 1.8 – Inequalities 

 Azha.education   

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 2 

Solve the inequality 4 ≤ 3𝑥 − 2 < 13. 

Solution 

 

Example 3 

Solve the inequality 𝑥ଶ ≤ 5𝑥 − 6. 

Solution 
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 لاحظ

 Ņû المعادلة ŅûÎلا يمكن ضرب ط

1 − 𝑥 للتخلص من المقام 

لأننا لا نعرف إذا كانت قيمتها 

سالبة وبالتاŅĞ إذا يجب عكس 

 inequalityاتجاه المتباينة 

Example 4 

Solve the inequality 𝑥(𝑥 − 1)ଶ(𝑥 − 3) < 0. 

Solution 

 

Example 5 

Solve the inequality ଵା௫
ଵି௫

≥ 1. 

Solution 
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Solution 
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- Properties of absolute value inequalities 

Inequality  Equivalent form 

1. |𝑥| < 𝑐      −𝑐 < 𝑥 < 𝑐 

2. |𝑥| ≤ 𝑐      −𝑐 ≤ 𝑥 ≤ 𝑐 

3. |𝑥| > 𝑐  𝑥 < −𝑐    or    𝑥 > 𝑐  

4. |𝑥| ≥ 𝑐  𝑥 ≤ −𝑐    or    𝑥 ≥ 𝑐 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 6 

Solve the inequality |𝑥 − 5| < 2. 

Solution 

 

Example 7 

Solve the inequality |3𝑥 + 2| ≥ 4. 

Solution 
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Problems 

- Solve the linear inequality. Express the solution using interval notation and 
graph the solution set. 

(a) 𝟒𝒙 − 𝟕 < 𝟖 + 𝟗𝒙 

 

 

 

 

 

 

 

 

 

(b) −𝟐 < 𝟖 − 𝟐𝒙 ≤ −𝟏 
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- Solve the nonlinear inequality. Express the solution using interval notation 
and graph the solution set. 

(a) 𝟐𝒙𝟐 + 𝒙 ≥ 𝟏 
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(b) (𝒙 + 𝟑)𝟐(𝒙 − 𝟐)(𝒙 + 𝟓) ≥ 𝟎 
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- Solve the nonlinear inequality. Express the solution using interval notation 
and graph the solution set. 

(a) 𝒙

𝒙ା𝟏
> 𝟑 
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(b) 𝟐𝒙ା𝟏
𝒙ି𝟓

≤ 𝟑 
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- Solve the nonlinear inequality. Express the solution using interval notation 
and graph the solution set. 

𝒙𝟐 − 𝟗

𝒙 − 𝟏
< 𝟎 
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- Solve the nonlinear inequality. Express the solution using interval notation 
and graph the solution set. 

(a) |𝟑𝒙 + 𝟐| < 𝟒 

 

 

 

 

 

 

 

 

 

(b) |𝟑𝒙 − 𝟐| ≥ 𝟓 


