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Section 1.5 – Equations 

- Linear equation المعادلة الخطية is an equation in the form 

𝑎𝑥 + 𝑏 = 0 

where 𝑎 and 𝑏 are real numbers and 𝑥 is the variable. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Solution 

 

Example 1 

Solve the equation 7𝑥 − 4 = 3𝑥 + 8 

 لاحظ

Linear equations Nonlinear equations 

4𝑥 − 5 = 3 𝑥ଶ + 2𝑥 = 8 

2𝑥 =
ଵ

ଶ
𝑥 − 7 √𝑥 − 6𝑥 = 0 

𝑥 − 6 =
௫

ଷ
 3

𝑥
− 2𝑥 = 1 
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- Quadratic equations بيعيةÎالمعادلات الت are second-degree equations of the form 

𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 = 0 

where 𝑎, 𝑏, and 𝑐 are real numbers and 𝑥 ≠ 0 

 

 

 

 

 

 

 

Example 2 

The surface area 𝐴 of a closed rectangular box can be calculated from its length 𝑙, width 𝑤, 
and height ℎ according to the formula 

𝐴 = 2𝑙𝑤 + 2𝑤ℎ + 2𝑙ℎ 
Solve for 𝑤 in terms of the other variables in this equation. 

Solution 

 

Example 3 

Find all real solutions of the equation 𝑥ଶ + 5𝑥 = 24 

Solution 
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- To make 𝑥ଶ + 𝑏𝑥 a perfect square بع كاملÎم (completing the square), add ቀ௕
ଶ
ቁ
ଶ

 

𝑥ଶ + 𝑏𝑥 + ൬
𝑏

2
൰

ଶ

= ൬𝑥 +
𝑏

2
൰

ଶ

 

 

 

 

 

 

 

 

Example 4 

Find all real solutions of each equation. 
(a) 𝑥ଶ = 5 
(b) (𝑥 − 4)ଶ = 5 

Solution 

 

Example 5 

Find all real solutions of the equation 𝑥ଶ − 8𝑥 + 13 = 0 

Solution 
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- The quadratic formula القانون العام can be used to find the roots (حلول) الجذور of any quadratic 

equation 

𝑥 =
−𝑏 ± √𝑏ଶ − 4𝑎𝑐

2𝑎
 

𝑏ଶ  الجزء  − 4𝑎𝑐  المميزيسمى discriminant  

If 𝐷 > 0, then the equation has two distinct real solutions. 

If 𝐷 = 0, then the equation has exactly one real solution. 

If 𝐷 < 0, then the equation has no real solution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 6 

Find all real solutions of each equation. 
(a) 3𝑥ଶ − 5𝑥 − 1 = 0 
(b) 4𝑥ଶ + 12𝑥 + 9 = 0 
(c) 𝑥ଶ + 2𝑥 + 2 = 0 

Solution 
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Example 7 

Solve the equation ଷ
௫
−

ଶ

௫ିଷ
=

ିଵଶ

௫మିଽ
 

Solution 
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Example 8 

Solve the equation 2𝑥 = 1 − √2 − 𝑥 

Solution 
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Solution 

 

Example 9 

Find all solutions of the equation 𝑥ସ − 8𝑥ଶ + 8 = 0 
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Example 10 

Find all solutions of the equation 𝑥ଵ/ଷ + 𝑥ଵ/଺ − 2 = 0 

Solution 

 

Example 11 

Solve the equation |2𝑥 − 5| = 3 

Solution 
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Problems 

- Solve the linear equation −𝒙 + 𝟑 = 𝟒𝒙. 

 

 

 

 

 

 

 

 

 

 

- Solve the equation for the variable 𝑹; 𝑷𝑽 = 𝒏𝑹𝑻. 
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- Find all real solutions of the equations by factoring. 

(a) 𝒙𝟐 + 𝒙 − 𝟏𝟐 = 𝟎 

 

 

 

 

 

 

(b) 𝟐𝒙𝟐 = 𝟖 

 

 

 

 

 

 

(c) (𝟐𝒙 − 𝟓)𝟐 = 𝟖𝟏 
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- Find all real solutions of the equation by completing the square. 

(a) 𝒙𝟐 + 𝟐𝒙 − 𝟓 = 𝟎 

 

 

 

 

 

 

 

 

 

 

 

(b) 𝟐𝒙𝟐 + 𝟖𝒙 + 𝟏 = 𝟎 
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- Find all real solutions of the quadratic equation. 

(a) 𝒙𝟐 − 𝟏𝟑𝒙 + 𝟒𝟐 = 𝟎 

 

 

 

 

 

 

 

 

 

 

(b) 𝟗𝒙𝟐 + 𝟏𝟐𝒙 + 𝟒 = 𝟎 
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- Find all real solutions of the equation. 

(a) 𝟏

𝒙ି𝟏
+

𝟏

𝒙ା𝟐
=

𝟓

𝟒
 

 

 

 

 

 

 

(b) √𝟐𝒙 + 𝟏 + 𝟏 = 𝒙 

 

 

 

 

 

 

 

(c) 𝒙𝟒 − 𝟏𝟑𝒙𝟐 + 𝟒𝟎 = 𝟎 
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(d) 𝒙𝟒/𝟑 − 𝟓𝒙𝟐/𝟑 + 𝟔 = 𝟎 

 

 

 

 

 

 

 

 

 

(e) |𝟑𝒙 + 𝟓| = 𝟏 


