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Section 5.4 – Indefinite Integrals and the Net Change Theorem 

- Indefinite integral ≡ Antiderivative notation 

∫ 𝑓(𝑥) 𝑑𝑥 = 𝐹(𝑥)                      means                     𝐹′(𝑥) = 𝑓(𝑥) 

 

 

 

 

 

 

∫ 𝑐𝑓(𝑥) 𝑑𝑥 = 𝑐 ∫ 𝑓(𝑥) 𝑑𝑥 ∫[𝑓(𝑥) + 𝑔(𝑥)] 𝑑𝑥 = ∫ 𝑓(𝑥) 𝑑𝑥 + ∫ 𝑔(𝑥) 𝑑𝑥 

∫ 𝑘 𝑑𝑥 = 𝑘𝑥 + 𝐶  

∫ 𝑥𝑛 𝑑𝑥 =
𝑥𝑛+1

𝑛 + 1
           (𝑛 ≠ 1) ∫

1

𝑥
𝑑𝑥 = ln|𝑥| + 𝐶 

∫ 𝑒𝑥 𝑑𝑥 = 𝑒𝑥 + 𝐶 ∫ 𝑏𝑥 𝑑𝑥 =
𝑏𝑥

ln 𝑏
+ 𝐶 

∫ sin 𝑥 𝑑𝑥 = − cos 𝑥 + 𝐶 ∫ cos 𝑥 𝑑𝑥 = sin 𝑥 + 𝐶 

∫ sec2 𝑥 𝑑𝑥 = tan 𝑥 + 𝐶 ∫ csc2 𝑥 𝑑𝑥 = − cot 𝑥 + 𝐶 

∫ sec 𝑥 tan 𝑥 𝑑𝑥 = sec 𝑥 ∫ csc 𝑥 cot 𝑥 𝑑𝑥 = − csc 𝑥 + 𝐶 

∫
1

𝑥2 + 1
𝑑𝑥 = tan−1 𝑥 + 𝐶 ∫

1

√1 − 𝑥2
𝑑𝑥 = sin−1 𝑥 + 𝐶 

∫ sinh 𝑥 𝑑𝑥 = cosh 𝑥 + 𝐶 ∫ cosh 𝑥 𝑑𝑥 = sinh 𝑥 + 𝐶 
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Example 1 

Find the general indefinite integral 

∫(10𝑥4 − 2 sec2 𝑥) 𝑑𝑥 

Solution 

 

Example 2 

Evaluate 

∫
cos 𝜃

sin2 𝜃
𝑑𝜃 

Solution 
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Example 3 

Evaluate 

∫ (𝑥3 − 6𝑥)
3

0

𝑑𝑥 

Solution 

 

Example 4 

Find 

∫ ൬2𝑥3 − 6𝑥 +
3

𝑥2 + 1
൰

2

0

𝑑𝑥 

Solution 
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Solution 

 

Example 5 

Find 

∫
2𝑡2 + 𝑡2√𝑡 − 1

𝑡2

9

1

𝑑𝑡 
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Problems 

- Verify by differentiation that the formula is correct. 

∫ 𝐜𝐨𝐬𝟐 𝒙 𝒅𝒙 =
𝟏

𝟐
𝒙 +

𝟏

𝟒
𝐬𝐢𝐧 𝟐𝒙 + 𝑪 
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- Find the general indefinite integral. 

(a) ∫ √𝒙𝟓𝟒
𝒅𝒙 

 

 

 

 

 

 

 

(b) ∫(𝒖𝟔 − 𝟐𝒖𝟓 − 𝒖𝟑 + 𝟐

𝟕
) 𝒅𝒖 

 

 

 

 

 

(c) ∫ 𝒗(𝒗𝟐 + 𝟐)𝟐 𝒅𝒗 
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(d) ∫ (𝒙𝟐 + 𝟏 +
𝟏

𝒙𝟐+𝟏
) 𝒅𝒙 

 

 

 

 

 

 

 

(e) ∫ (
𝟏+𝒓

𝒓
)

𝟐
𝒅𝒓 
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- Evaluate the integral. 

(a) ∫ (𝟏 + 𝟔𝒘𝟐 − 𝟏𝟎𝒘𝟒)
𝟑

𝟎
𝒅𝒘 

 

 

 

 

 

 

(b) ∫ (
𝟏

𝒙𝟐
−

𝟒

𝒙𝟑)
𝟐

𝟏
𝒅𝒙 

 

 

 

 

 

 

 

(c) ∫ (𝟓𝒙 − 𝟓𝒙)
𝟏

𝟎
𝒅𝒙 
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(d) ∫ |𝟐𝒙 − 𝟏|
𝟐

𝟎
𝒅𝒙 

 

 

 

 

 

 

 

 

 

 

 

 

 

(e) ∫ |𝐬𝐢𝐧 𝒙|
𝟑𝝅/𝟐

𝟎
𝒅𝒙 


