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Section 3.6 – Derivatives of Logarithmic Functions 

- Rules 

 

𝑑

𝑑𝑥
(log𝑏 𝑥) =

1

𝑥 ln 𝑏
 

𝑑

𝑑𝑥
[ln 𝑥] =

1

𝑥
 

𝑑

𝑑𝑥
(log𝑏 𝑢(𝑥)) =

𝑢′(𝑥)

𝑢(𝑥) ln 𝑏
 

𝑑

𝑑𝑥
[ln 𝑢(𝑥)] =

𝑢′(𝑥)

𝑢(𝑥)
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 

 

 تذكر

log𝑏 𝑥 = 𝑦  𝑏𝑦 = 𝑥 

Example 1 

Show that 
𝑑

𝑑𝑥
(log𝑏 𝑥) =

1

𝑥 ln 𝑏
 for 𝑏 ≠ 1. 

 

, 𝑏 ≠ 1 

, 𝑏 ≠ 1 
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Example 2 

Find 
𝑑

𝑑𝑥
ln(𝑥3 + 1) 

Example 3 

Differentiate 

(a) 𝑓(𝑥) = ξln 𝑥    (b) 𝑓(𝑥) = log(2 + sin 𝑥) 

(c) 𝑔(𝑥) = lnȁ𝑥ȁ 

Solution 

 

Solution 
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 Logarithmic Differentiation مشتقة دالة أس دالة -

[𝑓(𝑥)]𝑔(𝑥) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 4 

Differentiate 𝑦 = 𝑥ξ𝑥 

Solution 
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 لاحظ

 حالات لاشتقاق الأسس 4يوجد 

 constants . الأساس والأس ثوابت1

𝑑

𝑑𝑥
(𝑒3) = 0 

 

 ( والأس ثابتمعادلة) . الأساس متغير2

𝑑

𝑑𝑥
(𝑥2 + 1)3 = 3(𝑥2 + 1)2 ∙ 2𝑥 

 

 متغيروالأس  ثابت. الأساس 3

𝑑

𝑑𝑥
൫5𝑥

2+2𝑥൯ = 5𝑥
2+2𝑥(ln 5) ∙ (2𝑥 + 2) 

𝑑

𝑑𝑥
൫𝑒𝑥

2+2𝑥൯ = 𝑒𝑥
2+2𝑥(2𝑥 + 2) 

 

 (المثال السابق) متغيروالأس  متغير. الأساس 4

𝑑

𝑑𝑥
൫3𝑥𝑥

2+2𝑥൯ 
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Example 4 

Differentiate 𝑦 =
𝑥3/4ξ𝑥2+1

(3𝑥+2)5
 

Solution 

 

 تذكر

ln(𝑥𝑦) = ln 𝑥 + ln 𝑦 

ln ൬
𝑥

𝑦
൰ = ln 𝑥 − ln 𝑦 

ln(𝑥𝑟) = 𝑟 ln 𝑥 
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- Special limits (The number 𝑒 as a limit) 
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Problems 

- Differentiate the function. 

(a) 𝒇(𝒙) = 𝐥𝐨𝐠(𝟏 + 𝐜𝐨𝐬 𝒙) 

 

 

 

 

 

 

(b) 𝒈(𝒙) = 𝐥𝐧(𝒙𝒆−𝟐𝒙) 

 

 

 

 

 

 

 

(c) 𝑭(𝒕) = (𝐥𝐧 𝒕)𝟐 𝐬𝐢𝐧 𝒕 
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(d) 𝒉(𝒙) = 𝐥𝐧൫𝒙 + ξ𝒙𝟐 − 𝟏൯ 

 

 

 

 

 

 

 

 

(e) 𝑷(𝒗) =
𝐥𝐧 𝒗

𝟏−𝒗
 

 

 

 

 

 

 

 

 

(f) 𝒚 = 𝐥𝐧|𝟏 + 𝒕 − 𝒕𝟑| 
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(g) 𝒚 = 𝐥𝐧(𝒆−𝒙 + 𝒙𝒆−𝒙) 

 

 

 

 

 

 

 

 

 

(h) 𝒈(𝒙) = 𝐥𝐧
𝒙+𝟏

ξ𝒙−𝟐
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(i) 𝑯(𝒛) = 𝐥𝐧√
𝒂𝟐−𝒛𝟐

𝒂𝟐+𝒛𝟐
 

 

 

 

 

 

 

 

 

 

 

 

 

 

(j) 𝒚 = 𝐭𝐚𝐧[𝐥𝐧(𝒂𝒙 + 𝒃)] 
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- Find 𝒚′ and 𝒚′′. 

𝒚 =
𝐥𝐧𝒙

𝟏 + 𝐥𝐧𝒙
 

 

 

 

 

 

 

 

- Differentiate 𝒇 and find the domain of 𝒇. 

𝒇(𝒙) =
𝒙

𝟏 − 𝐥𝐧(𝒙 − 𝟏)
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- Use logarithmic differentiation to find the derivative of the function. 

(a) 𝒚 = ξ𝒙𝒆𝒙
𝟐
(𝒙𝟐 + 𝟏)𝟏𝟎 

 

 

 

 

 

 

 

 

 

 

(b) 𝒚 = 𝒙𝒙 
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(c) 𝒚 = 𝒙𝐬𝐢𝐧 𝒙 

 

 

 

 

 

 

 

 

 

 

(d) 𝒚 = ൫ξ𝒙൯
𝒙
 


