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CORE COURSE II 

INTEGRAL CALCULUS 

Objectives 

1. To inculcate the basics of integration and their applications. 

2. To study some applications of definite integrals. 

3. To understand the concepts of Beta, Gamma functions 

UNIT I 

• Revision of all integral models – simple problems -

UNIT II 

• Definite integrals - Integration by parts & reduction formula 

UNIT III 

• Geometric Application of Integration-Area under plane curves: Cartesian co-ordinates -Area of a 

closed curve - Examples - Areas in polar co-ordinates. 

UNIT IV 

• Double integrals – changing the order of Integration – Triple Integrals. 

UNIT V 

• Beta & Gamma functions and the relation between them – Integration using Beta & Gamma 

functions 

TEXT BOOK(S) 

1. S.Narayanan and T.K.Manicavachagom Pillai, Calculus Volume II, S.Viswanathan (Printers &

Publishers) Pvt Limited, Chennai -2011. 

UNIT I : Chapter 1 section 1 to 10 

UNIT II : Chapter 1 section 11, 12 & 13 

UNIT III : Chapter 2 section 1.1, 1.2, 1.3 & 1.4 

UNIT IV : Chapter 5 section 2.1, 2.2 & 4 

UNIT V : Chapter 7 section 2.1 to 2.5 

REFERNECE(S) 

1. Shanti Narayan, Differential & Integral Calculus. 
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Some Important Formula’s



• Introduction

In Differential Calculus, we are given functions of x and asked to obtain their derivatives. 

In Integral Calculus, we are given functions of x and asked what they are the derivatives of. 

The process of answering this question is called “integration”. Integration is the reverse of 

differentiation.

The process of integration reverses the process of differentiation. In differentiation, if  f(x) = 

2x2, then 𝑓 ′ (x) = 4x. Thus the integral of 4x is 2x2. We can represent this process pictorially 

as follows: 

 

The situation gets a bit more complicated, because there are an infinite number of functions 

we can differentiate to give 4x. Here are some of those functions: 

f(x) = 2x2 + 7   ;  g(x) = 2x2 – 8 ;  h(x)  = 2x2 + 
1

2
. 

Write down at least five other functions whose derivative is 12x. (For example  

6x^2+1,6x^2+10…)

You would have  realised that all the functions have the same derivative of 12x, because when we 

differentiate the constant term we obtain zero. 

Hence, when we reverse the process, we have no idea what the original constant term might have 

been. 

So we include in our response an unknown constant, c, called the arbitrary constant of 

integration.

The integral of 12x then is 6x2 + c.



 

 

                      4𝑥 𝒅𝒙   =  2x2  + c ,     c ∈  ℝ. 

 

 

Integral 

sign 

This term is called 

the integrand 

There must always be 

a term of the form dx 

Constant of 

integration 

Integration Methods

1)Substitution

2) Decomposition into sum

3) Integration by Parts

4) Reduction  method

Substitution Method- Procedure

•Simplify the integrand if possible.

•Look for an obvious substitution.

•Classify the integrand according to its form.

•Try again.

Sometimes, the use of algebraic manipulation or trigonometric identities  will simplify the 

integrand and make the method of integration obvious. Try to find some function u = g(x) in the 

integrand whose differential du = g’(x) dx also occurs, apart from a constant factor.

If Steps 1 and 2 have not led to the solution, we take a look at the form of the integrand f(x). If f 

is a rational function, we use the procedure  involving partial fractions. If f(x) is a product of a 

power of x (or 

a polynomial) and a transcendental function (a trigonometric, exponential, or logarithmic 

function), we try integration by parts.Algebraic manipulations (rationalizing the denominator, 

using trigonometric identities) may be useful in transforming the integral into an easier form. 

Sometimes, two or three methods are required to evaluate an integral. The evaluation could 

involve several successive substitutions of different types.It might even combine integration by 

parts with one or more substitutions.










































































































































































































































































































































































