INDEFINITE INTEGRATION
(For Board)




XII-Maths Indefinite Integration

Integration as an Inverse Process of Differentiation :

If F'(x) =f(x), xel, then F is called an anti derivative of f on an interval I.

% SiNX = CosX sinx is an anti derivative (or an integral) of cosx.
d - . L. . 3
d—x“ = 4x3 x* is an anti derivative (or an integral) of 4x3.

X

% exX = ex eX s an anti derivative (or an integral) of eX.
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XII-Maths Indefinite Integration

Integration as an Inverse Process of Differentiation :

d
For any real number C ax (©)=0
d, .
ﬁ(smx + C) = cosx

d
dx(x + C) = 4x

%(ex + C) = e~

Thus, anti derivative of the functions is not unique.

S IF(x) +C] = f(x), x e

. {F + C, C € R} denotes a family of anti derivatives of f.
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XII-Maths Indefinite Integration

Functions with same derivatives differ by a constant.

let g and h be two functions having the same derivatives on an interval I.

Consider the function f = g = h defined by f(x) = g(x) — h(x), vV x € I.

Then % =f =g - h" giving f(x) = g'(x) - h'(x), Vv xel

= f'(x) =0, V xel by hypothesis

i.e., The rate of change of f with respect to x is zero on I and hence f is constant.
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XII-Maths Indefinite Integration
Definition :

The collection of all anti derivatives of f is called the indefinite integral of f with respect to x,

and is denoted by ff(X) dx

The symbol f IS an integral sign.
The function f is the integrand of the integral,

and x is the variable of integration.

Notation : Given that d_z =f(x) =Y =ff(x) dx
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XII-Maths

f f(x) dx = F(x) + C

f — integral sign.

f(x) —» integrand

dx — variable of integration.

F(x) — anti derivative

C — Constant of integration

Indefinite Integration
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XII-Maths
Fundamental Integration Formula:

Power Rule :

%(@:1 — fldx=x+c
2 2
ddx(x)=x = fxdx=%+c
d x3 3
x(3) =% = J’xzdx=%+c
d x4 4
(7)) =% = |xdc= T4
d XI'I+1 - - " . Xn+1
G =0 = [ea=0

Indefinite Integration

Xn+1
fx” dx = + C
n +1
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XII-Maths

Indefinite Integrals of Trigonometric Functions:

d .

—SINX = COSX

dx

d .

— COSX = -SinX

dx

d 2
—tanx = secsx
dx

d 2
—CcotX = —-cosec<x
dx

d
—SecxX = secx.tanx
dx

d
&cosecx = —CcosecX.cotx

fcosx dx = sinx + C

fsinx dx = —cosx + C
fseczx dx = tanx + C

f cosec?x dx = —cotx + C

fsecx tanx dx = secx + C

f cosecx cotx dx = —-cosecx

Indefinite Integration

C
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XII-Maths

Indefinite Integration

Indefinite Integrals of Inverse Trigonometric Functions:

%(sin‘lx) =

5—)( (—cos~1x)

% (—cosec~1x)

1

Jv1 — X?

1

V1 — x°

dx

= sin~ix + C
V1-x2
dx
= —cos ix + C
V1-x2

1
— _1
f1+x2 dx = tan™'x + C

1
— —cat-1
fl_l_xzdx cot™!x + C

1
f dx = sec™ix + C
XVXx4s—1

dx
f = —cosec ix + C
X\ Xe—
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XII-Maths Indefinite Integration
Indefinite Integrals of Exponential Functions :

diexzex . fexdx=ex+c
X
d ek ex
g% - ekx S fexdx= T+ Cks0
X
d ax + b eax+b

€ —edX+hb o feﬂx+bdx= + C, a=0
dx a a
d & = aX = fa“dx— il +C
dx loga loga
d ak}( ak){

_ .k - fak"dx=kloa+cf k0

dx k loga J A diclasses.com



XII-Maths Indefinite Integration

Geometrical Interpretation of Indefinite Integral : 1’ y=x2+ 3
Let f(X) = 2X
y =x>+2
ff(x)dx - fzxdx = X2+ C
y=x*+1
different values of C, we get different integrals. y = X2
C=0 =y=x y=x2-1
C=1 =y =x%+1 y=x2-2
NNP/EE
C=2 =Sy=x*+2 X < \ Y/ / NG
C=-1 =oDy=xt-1
C=-2 =y=x%-2
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XII-Maths

The function y = x? + C represents a family of integrals

If we draw a line x = a prependicular to X—axis.

The curves y = x? + C have slope = (g_i):wa = 2a.

The slope of the tangents py, P>, P3, P-1, P-2

and p_s are equal.

Indefinite Integration

> X’

X €

The tangents to these curvesare parallel at these points.

! Yx=a
Y’ Adiclasses.com



XII-Maths

Geometrical Interpretation of Indefinite Integral :

f(x) = 3x?

ff(x)dx=f3x2dx =3fxz

different values of C, we get different integrals.

C=0
C=1
C=2
C=-1
C=-2

— V=
=y = X3
=y = X3
=y = X3
=y = X3

X3
dx =35+ C=x3+C

3

Indefinite Integration

X'<
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XII-Maths Indefinite Integration

The function y = x3 + C represents a family of integrals v
If we draw a line x = a prependicular to X—axis.

— 3 _ ,dy — 232

The curves y = x3 + C have slope = (ﬁ)ha = 3a-“.

The slope of the tangents py, P>, P35, P-1 X<

and p_, are equal

The tangents to these curvesare parallel at these points.
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XII-Maths Indefinite Integration
Some Properties of Indefinite Integral :

(I) The process of differentiation and integration are inverses of each other.
d | |
= f f(x)dx = f(x) and f f/(x)dx = f(x) + C, where C is any arbitrary constant.

Let F be any anti derivative of f, ff(x)dx = F(x) + C  differentiating on both sides

d
&ff(x)dx = %[F(x) + C] = %F(X) + 0 = f(x)

Similarly, f'(x) = %f(x) Integrating on both sides

== ff’(x)dx _ f%f(x) = ff’(x)dx — f(x) + C
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XII-Maths Indefinite Integration

(IT) Two indefinite integrals with the same derivative lead to the same family of curves

Let f and g be two functions such that and so they are equivalent.

d d
&ff(x)dx - &fg(x)dx

= %Uf(x)dx — fg(x)dx

G Uf(x)dx _ jg(x)dx} = C

where C is any real number

ff(x)dx - fg(x)dx +C

So the families of curves ff(x)dx + C;, C;eR andfg(x)dx + C,, C,e R are identical.

Adiclasses.com



XII-Maths

Indefinite Integration

(111) f [f(x) + g(x)]dx = f f(x)dx + f g(x)dx

(IV) For any real number k, f K f(x)dx = k f F(x)dx

(V) Letfy, f,, f5....f, be finite number of functions & ki, k>, ks,....k,, be the real numbers

f Ky F1(X) £ Ky Fo(X) £ Kafa(X) £.....

Ky

f;(x)dx

+

kK, f(X)]dx =

szfz(x)dx t ot knffn(x)dx.
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XII-Maths Indefinite Integration
































































































































































































































































































































































