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Class XII - Math

Chapter: Integral Calculus

Concepts and Formulae

S.No | Chapter Formulae

1 Integrals 1.1 Indefinite Integrals
j f(x)dx = F(x) + C where F(x) is the

antiderivative of f(x)
Properties

[0 + 900 Tdx = [ fOdx + [ g(x)dx
j kf(x)dx = k j f(x)dx for any real number k
I[klfl(x) +KH(X) +..nns +K.f,(x)]dx =

K, j f, (x)dx +K, j f,(X)dX +.... + K, j f (x)dx

where, ki,ks...k, are real numbers & fi,f5,..f,
are real functions
1.2 Some Standard Integrals

n+1

Ix”dx::+1+c,n¢—1
Idx=x+C

Icosxdx =sinx+C
Isinxdx =-cosx+C
Iseczxdx =tanx +C
jcosecz xdx = —cotx +C
jsecxtanxdx =secx+C

jcosecxcotxdx = —cosecXx +C

I dx =sin'x+C

V1-x?

j dx =—costx+C

N

I dXZ:tan‘1x+C
1+x

I dx =cotix+C

=sectx+C

J‘ dx
xvx? -1
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J'd—x =—cosecix+C
xvx?2 —1
Iexdx: e* +C
X

Iaxdx: a_,c
loga

Ildx:log|x|+C
X

1.3 | Integration by Partial Fractions
P(X) L169)

A rational function —= =T(x) + if degree of
Q(x) Q(x)
P.(x)
P(x) > degree of Q(x) & A% can be expressed
as sum of partial fractions.
px+ g __A + B , a¥b
(x-a)(x-b) x-a x-b
pPX +q A B
= +
(x-a)P x-a (x-a)
PX% +qX +r __A B  C
(x-a)(x-b)(x-c) x-a x-b x-c
pX? + QX +r A B C
= + +
(x—a)P(x-b) x-a (x-a)} x-b
pX2 +qgx +r A, Bx+C

(x —a)(x* +bx +¢) T X-a x2+bx+c
where x? + bx + ¢ cannot be factorised further

1.4 | Integration by substitution

A change in the variable of integration often
reduces an integral to one of the fundamental
integrals. Some standard integrals are:

jtanxdx = log|secx| + C
Icotxdx = log|sinx| + C
Isecxdx = log|secx + tanx| + C

Icosecxdx = log|cosecx — cot x| + C

Standard substitutions
x?>+a’ substitute x = a tan 0

Jx%-a% substitute x = a sec 0
Va? — x? substitute x = a sin © or a cos 0
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1.5 | Integral of some special functions

j—dx —ilog X~8lic
x> -a’> 2a “|x+a

I dx :iloga+X+C
a’-x*> 2a a-x

szdxaz = étan‘1 )a( +C

+

jizlog‘x+ x? —a’|+C
1 X

I *—sm +C

I—:Iog‘x+ x? +a%|+C

VX? + @

1.6 | Integration by parts
[£,00500dx = £,00[ ,09dx - | [d—‘i f00.[ fz(x)dx} dx

where f; & f; are functions of x

ILATE I- inverse trigonometric

L- logarithmic A-algebra T-Trigonometric E-
exponential , is used to identify the first
function.

1.7 Some special type of integrals

'[\/xz—azdx:gxlxz—az —%Iog‘xh/xz—a2 +C
J\/xz +a2dx=§\/x2 +a +§Iog‘x+\/x2 +a|+C
'[\/az—xzdx:gxlaz—xz +§sin‘1§+c

1.8 Area function

A(X) =If(x)dx, if X is a point in [a,b]

Log on to www.topperlearning.com: Get In
Exam Special Series, Video Lessons, Online Tests,




IMPORTANY?

1.9 | Fundamental Theorem of Integral Calculus
First fundamental theorem of integral

calculus: If Area function, A(x)= ff(x)dx for all

x>a, & f is continuous on [a,b].Then A’(x)= f (x)
for all xe [a, b].

Second fundamental theorem of integral
calculus: Let f be a continuous function of x in
the closed interval [a, b] and let F be another

function such that d_C:(F(X) =f(x) for all x in

domain of f, then

b
[fo0dx =[F(x) + CT = F(b) - F(a)

2 Definite 2.1 | Definite integral as limit of sum

Integrals b 1
If(x)dx =(b- a)mﬁ[f(a) +f@@a+h)+....+f(@a+(n-1)h]

where h = E
n

2.2 | Properties of Definite Integrals

Tf(x)dx =T f(t)dt

_Tf(x)dx =— Tf(x)dx

2 b

In particular,_Tf(x)dx -0
Tf(x)dx =I F(x)dx + Tf(x)dx

Tf(x)dx =]). f(a+b —x)dx

j.f(x)dx =j~ f(a — x)dx
0 0
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2a

[ f)dx =i f(x)dx + jlf(Za — x)dx
0 0 0

2a a
j f(x)dx =2 j f(x)dx, if f(2a - x) = f(x)
0

0

=0 ,iff(2a - x) = —f(x)
j f(x)dx =2 j f(x)dx, if f (=x) = f(x)
-a 0
=0 Jf f(—x) = —f(x)
3 Application of | 3.1 | Area of bounded region
Integrals The area of the region bounded by the

curve y = f (x), x-axis and the lines x = a and x
b b

=b(b>a)is Area=jydx = If(x)dx
a a

= The area of the region enclosed between
two curves y = f(x), y = g (x) and
thelinesx =a,x=0>bis

b
Area = I[f(x) —g(x)]dxwhere, f(x) > g(x)
in [a,b]a
= Iff(x) 2g(x)in[a, c]landf(x) =g (x)

in [c,b], a < c< b, then

o b
Area = [[f(x) - g0)1dx + [[9(x) - f(x)Idx
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