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PREFACE

This e-book , Integration, is prepared to assist students in
understanding the fundamental concepts of Calculus 1, particularly the
topic of Integration. The targeted users for this module are students
who are enrolled in the MAT 183 -CALCULUS 1 course.

This e-book focuses on several important topics related to
integration,including basic concepts of integration, indefinite integrals,
definite integrals, and basic techniques of integration. These topics are
essential in helping students develop a clear understanding of calculus
and its applications in solving mathematical and engineering-related
problems.

The contents of this e-book are arranged according to the syllabus and
lesson plan of the MAT183 course.Mathematical formulas, explanations,
and examples are presented based on the subtopics covered during
lectures.In addition, several practice questions are provided to help
students strengthen their understanding and improve their problem-
solving skills.

It is hoped that this e-book will serve as a helpful reference for students
in revising important concepts and supporting the teaching and
learning process of Calculus 1.
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POWER RULE :POWER RULE :POWER RULE :POWER RULE :

LOGARITHMIC RULE :LOGARITHMIC RULE :LOGARITHMIC RULE :LOGARITHMIC RULE :

EXPONENTIAL RULE :EXPONENTIAL RULE :EXPONENTIAL RULE :EXPONENTIAL RULE :

TRIGONOMETRIC RULE :TRIGONOMETRIC RULE :TRIGONOMETRIC RULE :TRIGONOMETRIC RULE :

Integration is the reverse 
process of differentiation

INDEFINITE INTEGRAL INDEFINITE INTEGRAL 
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example 1 :example 1 :

POWER RULEPOWER RULEPOWER RULEPOWER RULE
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Evaluate the following using power rule.
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example 1 :example 1 :

example 2 :example 2 :

LOGARITHMIC RULELOGARITHMIC RULELOGARITHMIC RULELOGARITHMIC RULE
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Evaluate the following using logarithmic rule.
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example 2 :example 2 :

example 1 :example 1 :

EXPONENTIAL RULEEXPONENTIAL RULEEXPONENTIAL RULEEXPONENTIAL RULE
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Evaluate the following using exponential rule.
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example 1 :example 1 :

example 2 :example 2 :

TRIGONOMETRIC RULETRIGONOMETRIC RULETRIGONOMETRIC RULETRIGONOMETRIC RULE
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Evaluate the following using trigonometric rule.
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SECOND FUNDAMENTALSECOND FUNDAMENTALSECOND FUNDAMENTAL   
THEOREM OF CALCULUSTHEOREM OF CALCULUSTHEOREM OF CALCULUS
SECOND FUNDAMENTAL 
THEOREM OF CALCULUS

ff      ’’  ((  xx  ))  ==  ff  gg  ((  xx  ))      gg  ’’  ((  xx  ))  f‌ ‌’‌(‌x‌)‌=‌f‌g‌(‌x‌)‌ ‌g‌’‌(‌x‌) 
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Exercise 1: Exercise 1: 
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Exercise2: Exercise2: 
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Exercise 3: Exercise 3: 
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Example    1 :

Example     2:

Given                            ,find

prove;

NOTES
If the upper and lower
limits are
switched,change the sign
of the integrals.

NOTES
If the upper and lower
limits are the same,the
value of integral is
always zero.

PROPERTIES OFPROPERTIES OFPROPERTIES OF
INTEGRALSINTEGRALSINTEGRALS

PROPERTIES OF
INTEGRALS

SOLUTION;

Given                                     ,find the value.

SOLUTION;
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Example    3:

Example    4:

Given                           and                           ,find the value of

NOTES
Separate the integral of a sum into the sum of the
individual integrals.

Given                             ,find the value of
SOLUTION;

SOLUTION;

NOTES
A constant multiplied by the function can be taken outside
the integral.
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Example    5:

Given                           and                           ,find the value of

SOLUTION;

NOTES
Separate the integral of a difference into the difference of
the individual integrals.

Example    6:

NOTES
You can split a definite integral into two or more integrals
at any point within the interval.

Given                             and                           ,find the value of

SOLUTION;
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1.Given                          find  2.Find 

 3.Given                         find  4.Given                        and 

find 

Evaluate the following :
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Evaluate the following :

 5.Given                         and

  find

6.Given                                                 and

                           find

7.Given                                                 
              
                         find           

8.Given                                                 
              
                          find           
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D‌E‌F‌I‌N‌I‌T‌E‌  

I‌N‌T‌E‌G‌R‌A‌L 

EXAMPLE 1:

Evaluate the following :

. Find the value of k if

SOLUTION:

Given

A definite integral has start
and end values,in other words

there is an interval (a,b)
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Evaluate the following :

if

if
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Evaluate the following :

3.Given                           and 

   Using the properties of definite integral,find the value of k that satisfies
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Evaluate the following :

4. Given                            and
.Using the properties of definite integral,
find the value of k that satisfies

 5. Given                                                 , Find the value of k if                           
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6. Given                          , and

.Using the properties of definite integral,
find the value of k that satisfies

7. Given                          , and

.Using the properties of definite integral,
find the value of k that satisfies

Evaluate the following :
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INTEGRATION BYINTEGRATION BYINTEGRATION BY
SUBSTITUTIONSUBSTITUTIONSUBSTITUTION

INTEGRATION BY
SUBSTITUTION

INTEGRATION BY
SUBSTITUTION

INTEGRATION BY
SUBSTITUTION

NOTES
Look for the inner function and check whether its
derivative is also present in the integral.

EXAMPLE  1:

Evaluate the following :

SOLUTION;
STEP 1:let 
STEP 2:differentiate 
STEP 3:substitute  
STEP 4:integrate   

STEP 5:substitute back
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Evaluate the following :

30



Evaluate the following :

31



Evaluate the following :
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answer :answer :
INDEFINITE INTEGRALINDEFINITE INTEGRAL      

        power rulepower rule                                  logarithmic rulelogarithmic rule  

INDEFINITE INTEGRAL‌ ‌
    power rule‌               ‌logarithmic rule 

1. 

﻿2. 

﻿3. 

﻿4. 

﻿ 

SECOND FUNDAMENTAL OF THEOREM CALCULUSSECOND FUNDAMENTAL OF THEOREM CALCULUS SECOND FUNDAMENTAL OF THEOREM CALCULUS 

1. 

﻿2. 

﻿3. 

﻿4. 

﻿ 

1. a)
   b)

 2. a)
     b)

 3. a)
     b)
     c)

1. 

﻿2. 

﻿3. 

﻿4. 

﻿         exponentialexponential   rule rule                                  trigonometric ruletrigonometric rule     ‌exponential‌ rule‌               ‌trigonometric rule 
1. 

﻿2. 

﻿3. 

﻿4. 

﻿ 
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answer :answer :  
Properties of integralProperties of integral     

﻿
Properties of integral‌  

  
Definite integralDefinite integral  

﻿
Definite integral 

  
Integration by substitutionIntegration by substitution      

﻿
Integration by substitution‌  

1.  -8

﻿2.  4 

﻿3. 24 

﻿4. 13 

﻿ 

5.  51

﻿6.  11

﻿7. - 11

﻿8. -44 

﻿ 
1.  

﻿2.  

﻿3. 

﻿4. 

﻿ 

5.

﻿6.

﻿7. 

1.  

﻿2.  

﻿3. 

﻿4. 

﻿ 

5.  

﻿6.  

﻿7. 

﻿8. 

﻿ 

9.  

﻿10.  

﻿11. 

﻿12. 
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“one problem at a time,
one step closer to

success.”

‘’It’s okay if you don’t understand it today.keep trying until
the things that once confused you become the things you’re

proud of.’'
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