
For more resources, kindly visit: www.dszak.com

Foundation Mathematics for Engineers and Scientists with Worked Examples, 1e
Shefiu Zakariyah, PhD, CEng, SMIEEE, MIET, AMIMA

Copyright ©2024 by Routledge
For more resources, kindly visit: www.dszak.com

Chapter 15

Indefinite Integration
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Table 15-1: Constant of integration illustrated

2

Function 𝒇(𝒙) Derivative 𝒅𝒚

𝒅𝒙

Function 𝒇(𝒙) Derivative 𝒅𝒚

𝒅𝒙

𝒚𝟏 = 𝟑𝒙𝟐 − 𝟓𝒙 + 𝟏𝟕 6𝑥 − 5 𝒚𝟐 = 𝟑𝒙𝟐 − 𝟓𝒙 + 𝟖 6𝑥 − 5

𝒚𝟑 = 𝟑𝒙𝟐 − 𝟓𝒙 6𝑥 − 5 𝒚𝟒 = 𝟑𝒙𝟐 − 𝟓𝒙 − 𝟐𝟎 6𝑥 − 5
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Table 15-2: Standard integrals
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𝒚
න𝒚.𝒅𝒙

𝒚
න𝒚. 𝒅𝒙

𝒔𝒆𝒄𝒙 𝑙𝑛 𝑡𝑎𝑛 𝑥 + 𝑠𝑒𝑐 𝑥 + 𝐶 𝒔𝒆𝒄𝒂𝒙 𝑙𝑛 𝑡𝑎𝑛 𝑎𝑥 + 𝑠𝑒𝑐 𝑎𝑥

𝑎
+ 𝐶

𝒄𝒐𝒔𝒆𝒄𝒙 − 𝑙𝑛 𝑐𝑜𝑡 𝑥 + 𝑐𝑜𝑠𝑒𝑐 𝑥 + 𝐶 𝒄𝒐𝒔𝒆𝒄𝒂𝒙
−
𝑙𝑛 𝑐𝑜𝑡 𝑎𝑥 + 𝑐𝑜𝑠𝑒𝑐 𝑎𝑥

𝑎
+ 𝐶

𝒄𝒐𝒕 𝒙 𝑙𝑛 𝑠𝑖𝑛 𝑥 + 𝐶 𝒄𝒐𝒕 𝒂𝒙 𝑙𝑛 𝑠𝑖𝑛 𝑎𝑥

𝑎
+ 𝐶

𝒔𝒆𝒄𝟐 𝒙 𝑡𝑎𝑛 𝑥 + 𝐶 𝒔𝒆𝒄𝟐 𝒂𝒙 𝑡𝑎𝑛 𝑎𝑥

𝑎
+ 𝐶

𝒄𝒐𝒔𝒆𝒄𝟐 𝒙 − 𝑐𝑜𝑡 𝑥 + 𝐶 𝒄𝒐𝒔𝒆𝒄𝟐 𝒂𝒙
−
1

𝑎
𝑐𝑜𝑡 𝑎𝑥 + 𝐶

𝒔𝒆𝒄𝒙 𝒕𝒂𝒏𝒙 𝑠𝑒𝑐 𝑥 + 𝐶 𝒔𝒆𝒄𝒂𝒙 𝒕𝒂𝒏𝒂𝒙 1

𝑎
𝑠𝑒𝑐 𝑎𝑥 + 𝐶

𝒄𝒐𝒔𝒆𝒄𝒙𝒄𝒐𝒕 𝒙 − 𝑐𝑜𝑠𝑒𝑐 𝑥 + 𝐶 𝒄𝒐𝒔𝒆𝒄𝒂𝒙 𝒄𝒐𝒕𝒂𝒙
−
1

𝑎
𝑐𝑜𝑠𝑒𝑐 𝑎𝑥 + 𝐶

𝟏

𝟏 − 𝒙𝟐

𝑠𝑖𝑛−1 𝑥 + 𝐶 −𝟏

𝒙 𝒙𝟐 − 𝟏

𝑐𝑜𝑠𝑒𝑐−1 𝑥 + 𝐶

−𝟏

𝟏 − 𝒙𝟐

𝑐𝑜𝑠−1 𝑥 + 𝐶 𝟏

𝒙 𝒙𝟐 − 𝟏

𝑠𝑒𝑐−1 𝑥 + 𝐶

𝟏

𝟏 + 𝒙𝟐

𝑡𝑎𝑛−1 𝑥 + 𝐶 −𝟏

𝟏 + 𝒙𝟐

𝑐𝑜𝑡−1 𝑥 + 𝐶
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