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Section 3.2 – The Product and Quotient Rules 

- The Product Rule  قاعدة الضرب 

𝑑

𝑑𝑥
[𝑓(𝑥) ∙ 𝑔(𝑥)] = 𝑓𝑔′ + 𝑓′𝑔 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 

 

Example 1 

Find the derivative of the function 

(a) 𝑓(𝑥) = 𝑥𝑒𝑥    (b) 𝑔(𝑥) = 𝑥2(1 − 2𝑥) 

 

Example 2 

If 𝑓(𝑥) = ξ𝑥𝑔(𝑥), where 𝑔(4) = 2 and 𝑔′(4) = 3, find 𝑓′(4). 

Solution 
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- The Quotient Rule  القسمةقاعدة  

𝑑

𝑑𝑥
[
𝑓(𝑥)

𝑔(𝑥)
] =

𝑔𝑓′ − 𝑓𝑔′

𝑔2
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 3 

Let 𝑦 =
𝑥2+𝑥−2

𝑥3+6
, find 𝑦′. 

Solution 

 

Example 4 

Find an equation of the tangent line to the curve 𝑦 =
𝑒𝑥

(1+𝑥3)
 at the point ൫1, 1

2
𝑒൯. 

Solution 
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 الخلاصة

𝑑

𝑑𝑥
(𝑐) = 0 

 

𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛𝑥𝑛−1 

𝑑

𝑑𝑥
(𝑎𝑥) = 𝑎𝑥 ln 𝑎 

 

𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥 

𝑑

𝑑𝑥
൫𝑒𝑓(𝑥)൯ = 𝑓′(𝑥) ∙ 𝑒𝑓(𝑥) 

𝑑

𝑑𝑥
(𝑐𝑓) = 𝑐 ∙ 𝑓′ 

 

𝑑

𝑑𝑥
[𝑓(𝑥) + 𝑔(𝑥)] = 𝑓′(𝑥) + 𝑔′(𝑥) 

 

𝑑

𝑑𝑥
[𝑓(𝑥) − 𝑔(𝑥)] = 𝑓′(𝑥) − 𝑔′(𝑥) 

𝑑

𝑑𝑥
[𝑓(𝑥) ∙ 𝑔(𝑥)] = 𝑓𝑔′ + 𝑓′𝑔 

 

𝑑

𝑑𝑥
[
𝑓(𝑥)

𝑔(𝑥)
] =

𝑓′𝑔 − 𝑓𝑔′

𝑔2
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Problems 

- Differentiate 

(a) 𝒈(𝒙) = ൫𝒙 + 𝟐ξ𝒙൯𝒆𝒙 

 

 

 

 

 

 

(b) 𝒚 =
𝒆𝒙

𝟏+𝒙
 

 

 

 

 

 

 

(c) 𝒇(𝒕) =
𝟐𝒕

𝟒−𝒕𝟐
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(d) 𝑱(𝒗) = (𝒗𝟑 − 𝟐𝒗)(𝒗−𝟒 + 𝒗−𝟐) 

 

 

 

 

 

 

 

 

(e) 𝑭(𝒚) = (
𝟏

𝒚𝟐
−

𝟑

𝒚𝟒
) (𝒚 + 𝟓𝒚𝟑) 

 

 

 

 

 

 

 

 

(f) 𝒚 =
ξ𝒙

𝟐+𝒙
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(g) 𝒚 =
𝒕𝟑+𝟑𝒕

𝒕𝟐−𝟒𝒕+𝟑
 

 

 

 

 

 

 

 

 

 

(h) 𝒚 =
𝒗𝟑−𝟐𝒗ξ𝒗

𝒗
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ch.3 – Differentiation Rules 

99033673          Azha.education   

7 

(i) 𝒇(𝒙) =
𝒙𝟐𝒆𝒙

𝒙𝟐+𝒆𝒙
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- Find 𝒇′(𝒙) and 𝒇′′(𝒙) 

(a) 𝒇(𝒙) = ξ𝒙𝒆𝒙 

 

 

 

 

 

 

 

 

 

(b) 𝒇(𝒙) =
𝒙

𝒙𝟐−𝟏
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- Find equations of the tangent line and normal line to the given curve at the 

specified point. 

𝒚 = 𝟐𝒙𝒆𝒙, (𝟎, 𝟎) 
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- If 𝒈(𝒙) = 𝒙𝒇(𝒙), where 𝒇(𝟑) = 𝟒 and 𝒇′(𝟑) = −𝟐, find an equation of the 

tangent line to the graph of 𝒈 at the point where 𝒙 = 𝟑. 

 

 

 

 

 


