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1.13 Derivative of natural logarithem,exponential and 

functionx a 
Natural logarithem Function 1. 

 

Domain function=x> 𝟎 

 Range function=−∞ < 𝒚 < +∞ 

Properties of Natural logarithem 
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Derivative of Natural logarithem 

y=ln u→
𝑑𝑦

𝑑𝑥
=

𝑑𝑢

𝑢
 

Example:   y=𝐥𝐧(𝒙𝟐 + 𝟐𝒙 + 𝟏)  𝒇𝒊𝒏𝒅 �̅� 

Solution // 

�̅� =
2𝑥 + 2

𝑥2 + 2𝑥 + 1
 

Example:   y=𝐥𝐧 𝒙𝒔𝒊𝒏𝒙𝒇𝒊𝒏𝒅 �̅� 

Solution //  

𝑦 = sin 𝑥 ln 𝑥(From properties) 

�̅� = sin 𝑥 ∗
1

𝑥
+ ln 𝑥 ∗ cos 𝑥 

 Example:   y=𝐥𝐧 (
√𝐜𝐨𝐬 𝒙

𝒙𝟐 𝐬𝐢𝐧 𝒙
)   𝒇𝒊𝒏𝒅 �̅� 

Solution // 

�̅� =

𝑥2 𝑠𝑖𝑛 𝑥 ∗ (
1
2 (cos 𝑥)

−1
2 ∗ (− sin 𝑥) − √𝑐𝑜𝑠 𝑥 ∗ (𝑥2 ∗ 𝑐𝑜𝑠𝑥 + sin 𝑥 ∗ 2𝑥)

(𝑥2 𝑠𝑖𝑛 𝑥)2

√𝑐𝑜𝑠 𝑥
𝑥2 𝑠𝑖𝑛 𝑥
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Integration of Natural logarithem 

∫
𝒅𝒖

𝒖
= 𝐥𝐧|𝒖| + 𝒄 

Example:   Find ∫
𝟐𝒙

𝟐𝒙+𝟐
𝒅𝒙 

Solution // 

= ln|2𝑥 + 2| + 𝑐 

Example:   Find ∫
𝐜𝐨𝐬 𝒙

𝟐+𝐬𝐢𝐧 𝒙
𝒅𝒙 

Solution // 

= ln|2 + sin 𝑥| + 𝑐 

 

Example:   Find ∫
𝟏

√𝒙(𝟏+√𝒙)
𝒅𝒙 

Solution // 

∫
1

√𝑥(1 + √𝑥)
𝑑𝑥 ∗

2

2
 

= 2 ln|1 + √𝑥| + 𝑐 
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Example:   Find ∫ 𝐭𝐚𝐧 𝒙 𝒅𝒙 

Solution // 

∫
sin 𝑥

cos 𝑥
𝑑𝑥 = − ln|cos 𝑥| + 𝑐 

Example:   Find ∫ 𝟐𝒙 𝐭𝐚𝐧(𝟓𝒙𝟐 − 𝟏) 𝒅𝒙 

Solution / 

∫ 2𝑥
sin(5𝑥2 − 1)

𝑐𝑜𝑠(5𝑥2 − 1)
𝑑𝑥 ∗

−5

−5
=

−1

5
ln 𝑐𝑜𝑠(5𝑥2 − 1) + 𝑐 

 

2. Exponential Function 
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Properties of 𝒆𝒙 

1.𝑒𝑙𝑛& 𝑒𝑙𝑛 = 1. 𝐸𝑥𝑎𝑚𝑝𝑙𝑒:  𝑒ln 𝑠𝑖𝑛𝑥 = sin 𝑥 

2.𝑒0 = 1  &  𝑒−𝑥 =
1

𝑒𝑥 

3. (𝑒𝑥)𝑟 = 𝑒𝑥𝑟 

4.𝑒𝑥−𝑦 =
𝑒𝑥

𝑒𝑦 

5.𝑒𝑥+𝑦 = 𝑒𝑥 . 𝑒𝑦 

Derivative of 𝒆𝒙 

y=𝒆𝒖 →
𝒅𝒚

𝒅𝒙
= 𝒆𝒖𝒅𝒖 

Example:   y=𝐞𝐬𝐢𝐧−𝟏 𝒙   𝑭𝒊𝒏𝒅 �̅� 

Solution / 

�̅� = 𝒆𝒔𝒊𝒏−𝟏 𝒙
𝟏

√𝟏 − 𝒙𝟐
 

Example:   y=ln
𝒆𝒙

𝟏+𝒆𝒙   𝑭𝒊𝒏𝒅 �̅� 

Solution // 

�̅� =

(𝟏 + 𝒆𝒙) ∗ 𝒆𝒙 ∗ 𝟏 − 𝒆𝒙 ∗ 𝒆𝒙 ∗ 𝟏
(𝟏 + 𝒆𝒙)𝟐

𝒆𝒙

𝟏 + 𝒆𝒙

=
1

1 + 𝑒𝑥
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Integration of 𝒆𝒙 

∫ 𝒆𝒖𝒅𝒖 = 𝒆𝒖 + 𝒄 

Example:   Find ∫
𝒆𝐭𝐚𝐧−𝟏 𝒙

𝟏+𝒙𝟐 𝒅𝒙 

Solution // 

= 𝐞𝐭𝐚𝐧−𝟏 𝒙 

Example:   Find ∫ 𝒙𝒆𝒙𝟐−𝟑𝒅𝒙 

Solution // 

=∫ 𝒙𝒆𝒙𝟐−𝟑𝒅𝒙 ∗
𝟐

𝟐
=

𝟏

𝟐
𝒆𝒙𝟐−𝟑 + 𝒄 


