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Anti-derivatives
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General form of anti-derivatives
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Example 1:

4

𝐹 𝑥 = 𝑥3 + 𝑐

𝐹 1 = −1 𝐹 1 = (1)3+𝑐 = −1 𝑐 = −2

Answer:

𝐹 𝑥 = 𝑥3 − 2

Calculus 1 - INF101 - UPJ/INF/UDN



Anti-derivative formulas
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Anti-derivative linearity rules
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Indefinite integral
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𝐹 𝑥 =  𝑓 𝑥 𝑑𝑥
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Example 2:

8

𝐹 𝑥 = ∫ 𝑥2 − 2𝑥 + 5 𝑑𝑥

=
1

3
𝑥3 − 𝑥2 + 5𝑥 + 𝑐

Answer:
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Example 3:

Evaluate

9

𝑦 = ∫ sin 3𝑥 𝑑𝑥

Answer:

𝑦 = −
1

3
cos 3𝑥 + 𝑐
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Example 4:

Evaluate

10

𝑦 = ∫ cos 5𝑥 𝑑𝑥

Answer:

𝑦 =
1

5
sin 5𝑥 + 𝑐
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Example 5:

Evaluate

11

𝑦 = ∫ 𝑒2𝑥 𝑑𝑥

Answer:

𝑦 =
1

2
𝑒2𝑥 + 𝑐
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Example 6:

Evaluate

12

𝑦 = ∫ 3𝑥2 𝑑𝑥 , 𝑦 2 = 10

Answer:

𝑦 = 𝑥3 + 𝑐

𝑦 2 = 23 + 𝑐

10 = 8 + 𝑐 ⇒ 𝑐 = 2 𝑦 = 𝑥3 + 2
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Definite integral
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Example 7:

14

𝑦 =  

0

2

2𝑥 𝑑𝑥

Answer:

𝑦 =  

0

2

2𝑥 𝑑𝑥

Evaluate

=  𝑥2

0

2

= 22 − 02 = 4 − 0 = 4
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Example 7:

15

𝑦 =  

0

𝜋/4

cos 2𝑥 𝑑𝑥

Answer:

𝑦 =  

0

𝜋/4

cos 2𝑥 𝑑𝑥

Evaluate

=
1

2
 sin 2𝑥
0

𝜋/4

=
1

2
sin 2 ×

𝜋

4
− sin 2 × 0

= 
1

2
sin

𝜋

2
− sin 0 = 

1

2
1 − 0 =

1

2
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Properties of definite integral
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Properties of definite integral (cont’d)
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Area under the graph of a nonnegative function
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