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Outline

The topics to be treated in this lecture are:

• Indefinite and definite Integrals

• Anti-derivative
• Integration formula

• Integration by parts
• Solved Examples
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Lecture Learning Outcomes

At the end of the session, you will be able to 
• understand the concept of Anti-derivatives

• know the difference between definite and indefinite
integrals

• understand the concept of integration by parts
• use basic integration rules to find antiderivatives of

functions
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Introduction
• An anti-derivative is a function that reverses what
the derivative does.

Brokate, M., Manchanda, P., & Siddiqi, A. H. (2019). Calculus for 
scientists and engineers. Springer Singapore.
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Introduction

Brokate, M., Manchanda, P., & Siddiqi, A. H. (2019). Calculus for 
scientists and engineers. Springer Singapore.
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Worked Example I
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Notation of Anti-derivatives
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Definition

Notation of Anti-derivatives
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Indefinite and Definite Integrals
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Indefinite and Definite Integrals
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Basic Integration Rules
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Basic Integration Rules
Compute the antiderivative of 3x

Solution:



13

Basic Integration Rules
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Basic Integration Rules
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Basic Integration Rules
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Example: Integrate the following
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Solution
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Integration by Parts
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Integration by Parts
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Integration by Parts
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Integration by Parts
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Integration by Parts
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Exercise I

1. Integrate the following:
i. 12e!"

ii. 6𝑥# + $
%

iii. ∫&
' sinx

iv. 12𝑥𝑠𝑖𝑛2𝑥

v. ∫&
(8xe)#"
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Solution to Exercise I
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Solution to Exercise I
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Exercise II

2. Evaluate
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Solution to Exercise II
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Solution to Exercise II

3. The displacement is



Applications of Integration

• Area Under Curves

• Volumes of Solids

• Lengths of Curves

• Center of Mass and Moments of Inertia

• Work and Energy

• Probability and Statistics

• Differential Equations

• Electricity and Magnetism

• Fluid Dynamics

• Economics and Finance



Summary
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