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Indefinite Integration

BASIC THEOREMS ON INTEGRATION

If f(x), g(x) are two functions of a variable x and k is a constant, then
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 METHOD OF INTEGRATION

Integration by Substitution

(a) When integrand is the product of two factors such that one is the derivative of the other i.e,

I =  dx)x('f)x(f

In this case we put f(x) = t to convert it into a standard integral.

(b) When integrand is a function of function
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i.e. f [ (x) ] ' (x) dx 

Here we put f(x) = t so that  f ' (x) dx = dt and in that case the integrand is reduced to f (t) dt .

(c) Integral of a function of the form (ax+b) dx

Here put ax + b = t and convert it into standard integral. Obviously if    ),x(dx)x(f   then

1
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(d) Some standard  forms of integrals

The following three forms are very useful to write integral directly.
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(f) Standard Substitution

Following standard substitution will be useful-

Integrand form Substitution

(i) 22 xa  or  22 xa

1


x = a sin 

(ii) 22 ax   or 22 ax

1


x = a tan   or x = a sinh 
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(a) Integration by Parts :

If u and v are the differentiable functions of x, then  d
u.v dx u vdx (u) vdx dx.

dx
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i.e. Integral of the product of two functions = first function x integral of second function –  [derivative of

first) x ( Integral of second) ]

(i) How to choose Ist and IInd function : If two functions are of different types take that function as Ist which
comes first in the word ILATE, where I stands for inverse circular function, L stands for logrithmic function,
A stands for algebric functions, T stands for trigonometric and E for exponential functions.

(ii) For the integration of logarthmic or inverse trigonometric functions alone, take unity (1) as the second
function

(b) If the integral is of the form   dx)]x('f)x(f[ex
 then by breaking this integral into two integrals, integrate one

integral by parts and keep other integral as it is, By doing so, we get - x xe [f(x) f '(x) ]dx e f(x) c  

(c) If the integral is of the form   dx)]x(f)x('fx[  then by breaking this integral into two integrals integrate one

integral by parts and keep other integral as it is, by doing so, we get   c)x(fxdx)]x(f)x('fx[

Integration of the Trigonometrical Functions
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(For their integration we multiply and divide by sec2x and then put tan x = t.)

Some integrals of different expressions of ex
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