
Definite Integration 
Summation/Area Under Curve



Definition :

is calleddefiniteintegralof f betweenlimits a& bis calleddefiniteintegralof f betweenlimits a& b

where

Note : f (x) is bounded& continuous in[a, b]





Dividing into n Vertical stripes eachof width h

h + h + h …… n times= b – a

nh= b – anh= b – a

As n→∞ h→ 0



Area can be calculated by 2 ways
First Method





Second Method





S
n

< Required Area < s
n



Examples

Q. By 1st Principle



Q.



1. If ,

thenthe equationf (x) = 0 hasatleastoneroot

Note

thenthe equationf (x) = 0 hasatleastoneroot
in (a, b) providedf is continuous in(a, b).

Note that the converse is not true.



2. Area belowx-axis is Negative



3.



Q.



4.



Q.



Q.



Q.



Q.



Q.



Q. If g(x) is the inverse of f(x) andf(x) has domain
x ∈∈∈∈ [a, b] where f(a)= c andf(b) = d thenthe
value of



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.

(A) (B) (C) (D)(A) (B) (C) (D)



Q. The value of integral

equals

(A) (2008)2 (B) (2009)2(A) (2008)2 (B) (2009)2

(C) 2009 (D) 1



Q. dx



Q.



Q.



Q.



Q.



Q.



Q.



Q. Assume thatf" is continuous andthat f(1)=3,
f '(1) = 2 and

Find the value of



Q.



Q.

where a> 0 andb > 0. Compute the values of I
andJ.



Assignment - 1



Q. Q.

Q.

Q.

Find the value of the definite integral



Q. Q.

Q. Q.Q. Q.

Q. Q.

Q. Q.



Q. Q.

Q. Q.Q. Q.

Q. Q.Q. Q.

Q. Q.



Q.

Q.Q.

Q.

Q. Q.Q. Q.

Q.



Q. Suppose that f, f' andf" are continuous on
[0,ln2] andthat f (0)= 0, f ' (0) = 3, f (ln 2) = 6,
f ' (ln 2)= 4 and

Find the value of

Q.



Q.

Q.

Q.



Q. Suppose that the functionf, g, f ' and g' are
continuous over [0,1], g(x)≠≠≠≠ 0 for x ∈∈∈∈ [0, 1],
f(0) = 0, g(0)= π, f (1) = andg (1) = 1. Find
the value of the definite integral,

Q. Q. Q.Q. Q. Q.

Q. Q.



Q.

thenfind the value of ..

Q. Q. Q.

Q.Q.

Q.



Q.

Q.

Q.

Q.Q.

Q.



Q. (a) If g (x) is the inversef (x) and f (x) has
domainx∈ [1, 5], where f(1)=2 andf(5)=10
thenfind the value of

(b) Suppose f is continuous, f (0) = 0, f (1) = 1,

f' (x) > 0 and . Findthe value

of the definite integral







Properties
P – 1



P – 2



P – 3

Providedf has a piece wise continuity



Q.

Examples



Q.



Q.



Q.

(A) (B) 2e

(C) (D)



Q.



Q.



Q.

(A) (B)

(C) (D) 2π/3



Q.

(A) 1 (B)

(C) (D)



P - 4



Q.

Examples



Q.



Q.



Q.



Q.



Q.

(A) π (B) 2π

(C) 3π (D) 5π/2



P – 5 (King Rule)

1. King laga ke addkar diya
2. Most time Denominator remains slightly

change or unchange
3. x In numerator3. x In numerator



Q.

Examples



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q. Prove that



Examples

Q. Prove that :



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.

Where f(x) is anevendifferentiable function.



Q.

(A) –π (B) 0

(C) (D)



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.

are equal to



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



Q.



P - 7



Q.

Examples

[ . ] Denotes greatest integer function.



Q.



Q.



Q.



Q.



Derivatives Of Antiderivatives  
(Leibnitz Rule)

If f is continuousthenIf f is continuousthen

(Integral of a continuous functionis always
differentiable)differentiable)



Examples

Q. , f ' (2)= ?



Q. ,



Q. , g ' (0)= ?



Q. , f ' (ln 2) = ?



Q.

(A) –t2 (B) –2t2 (C) 1 (D) –1/t2



Q.

(A) 2 (B) 4 (C)– 8 (D) –4



Q.



Q.

Prove that above is constant functionof x.



Q.

Find derivative of f(x) w.r.t. ln x when x = ln 2



Q.



Q.

(A) –2 (B) –4 (C) (D)



Q. Let f(x) is a derivable functionsatisfying

Find therangeof g(x).Find therangeof g(x).



Q.



Q.



Q. = x cos (π x), for x > 0, f (4) is equal to

(A) 2 (B) 1 (C) (D)



Q.



Q. Findingfunctionby Leibnitz



Q. Let f(x) be a continuous functionsuchthat
f(x) > 0 for all x > 0 and

The value of is

(A) 100 (B) 101 (C) (D)



Q.

Find f(x)



DEFINITE INTEGRAL AS
A LIMIT OF SUM

Working Rule :Working Rule :
Step1
Replace



Q.

Examples



Q.



Q.



Q.

(A) (B)(A) (B)

(C) (D)



Q.

……… upto n terms



Q.

has the value equal to

(A) (B)

(C) (D) 1+ ln (sin1 + cos1)



Q.



Q.



Q.

(A) 4 (B) 4/e

(C) 4/e2 (D) 2/e



ESTIMATION OF DEFINITE 
INTEGRAL AND GENERAL 

INEQUALITIESINEQUALITIES



For a monotonic increasingfunctionin (a, b)



For a monotonic decreasingfunctionin (a, b)



For a nonmonotonic functionin (a, b)

Functionis maximumat x=b andminimumat x=cFunctionis maximumat x=b andminimumat x=c



In additionto this note that

equalityholdswhenf(x) lies completelyabovethex-equalityholdswhenf(x) lies completelyabovethex-
axis



Examples

Q.



Q.



Q.



Q.



Q.



Walli’s Theorem & Reduction 
Formula

(m, n are non-negative integer)



Example

Q.



SOME INTEGRALS WHICH CAN NOT BE 
FOUND IN TERMS OF KNOWN 

ELEMENTRY FUNCTIONS

Q. Q. Q. Q.Q. Q. Q. Q.

Q. Q. Q.

Q. Q. Q.Q. Q. Q.

Q. Q. Q.

Q.



DIFFERENTIATION AND 
INTEGRATING SERIES

Find thesumof seriesFind thesumof series

Q.



Q. If | x | < 1 thenfind the sumof the series

thenprovethatthenprovethat


