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INDEFINITE INTEGRATION

If f(x) and g(x) are two functions such that f'(x) = g(x) then f(x) is called antiderivative of g(x)
with respect to x.

If f(x) is an antiderivative of g(x) then f(x) + c is also an antiderivative of g(x) for all c € R.
If F(x) is an antiderivative of f(x) then F(x) + ¢, ceR is called indefinite integral of f(x) with
respect to x. It is denoted by I f(x) dx. The real number c is called constant of integration.

The integral of a function need not exists. If a function f(x) has integral then f(x) is called an
integrable function.

The process of finding the integral of a function is known as Integration.
The integration is the reverse process of differentiation.

Xn+1

If n = -1, then I x"dx = +C.
n+1

'[dx=x+c
Iidx=2&+c.

Jx
jldx:|og|x|+c

X
Iexdx=ex+c

X
a>0,a=1, then Iaxdx: a_ ¢
loga

Icosxdx =sinx+c

Isinxdx =—-COSX+C

Iseczx dx =tanx +c
cosec?x dx = —cotx + ¢

Isecx tanx dx =secx +c¢
Icosecx cotx dx = —cosecx + ¢

1 . _
I—dx=sm 'x+c=-costx+c

V1-x?
J’ 1
1+ x?

dx =tan'x+c=-cotlx+c
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dx =sec'x+c =

Ifx>1,thenj t
XVx© -1

—cosec x + c and if x < -1 then J.;dx = —sec 'x+c=cosecix+c.

xvx? -1

Isinhxdx =cosh x+c¢
Icoshxdx =sinhx+c
Isechzx dx = tanhx +c¢
Icosechzx dx = —cothx +c¢
Isechx tanhx dx = —sechx + ¢

Icosechx cothx dx =—cosechx +c¢

1

x% -1

dx =sinhtx+c

I 1 dx=coshix+c
1-x2

If f(x) is an integrable function and k is a real number then I(kf)(x) dx = kIf(x) dx .

f(x), g(x) are two integrable functions then _[(f +0)(x) dx = If(x) dx + Ig(x) dx .

If f(x), g(X) are two integrable functions then _[(f -g)(x) dx = J'f(x) dx — J'g(x) dx.

If £1(x), 5 (X),..F, (X) are integrable functions

j f,(x)dx + J.fz(x)dx - I £ (x)dx.

If f(x), g(X) are two inegrable functions and k, | are two real numbers then

j(kf +1g)(x) dx = kIf(x) dx = Ijg(x) dx

If J.f(x) dx = g(x) then jf(ax+b) dx :ég(ax+b)+c .

If £(x) i a differentiable function then [ % dx = log [f(X)] + c.

Itanx dx = log |sec x| + c.
Icotx dx =log [sin x| + c.
j sec x dx=log |secx+tanx|+c = log |tan(n/4+Xx/2)|+C

Icosecx dx = log |cosecx — cot x| + ¢ =

log |tan x/2| + ¢

j(f1+f2 ot £ )(X) dx =
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n+1

If £(x) i differentiable function and n = -1, then [[fG)]"(x)ax = % e,

If n=-1, then J-[f(x)]”f'(x)dx = %dx =log | f(x)|+c.
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If(x) dx = 2,/f(x) + ¢

J.\/idx—sm 1(£j+c
J.mdx—smh [ J+C

dx = cosh™ ( j+c

e

I 21 2dx:ltan‘1[£j+c
a% +x a a

1 1 a+x
I > 2dx=—|og +C
a‘ - x 2a a—-x

1 1 X—a
I > 2dx=—|og +C
X< —a 2a “|x+a

I\/az - x? dx :§\Ia2 -x? +§sin{§j+c

I a2 +x2 dx = <+a? +x +a sinh™ [Xj+c
2 2 a

I\/xz -a? dx=§\/x2 -a? —%cosh‘1(§j+c

If the given integral is of the form J'L;qu then take px + q = A—(ax +bx+c)+B.
ax™ +bx+cC

If the given integral is of the form J-¢dx then take px + q = A%(axz +bx+c)+B.

vax? +bx +c

If the given integral is of the form J'(px +q)Wax? +bx +c dx then take px +q =

Ai(ax2 +bx+c)+B.
dx

dx, then put px + q =

If the given integral is of the form J'

~ I

1
(px + g)vax? +bx +c

1

If the given integral is of the form I oo
(ax“ +b)vex® +d

dx then put x

Hna
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. . . px+q vax +b
If the given integral is of the form Imdx or J' s dx or J‘(px+q)«/ax+b dx or

1 2 1
— — _dxthenputax +b=1t"and hence dx = =2t dt.
-[ (px+glWax +b g a
) ) dx dx .
If the integral is of the form or then multipl
g J‘azcoszx+b25in2x J‘acoszx+bsinxcosx+csin2x Py
both numerator and denominator with sec?x and take tan x = t.
If the integral is of the form J' dx or j dx_ or J' dx , , take tanX=t =
a+bcosx a+bsinx acosx +bsinx+c 2
%seczngZ dt = (1+tan?x/2)dx = 2dt =
1+ dx=2dt=dx= 2%
1+t

2tanx/2 2t

Sinx = > = =
1+tan“x/2 1+t

1-tan’x/2 _ 1-t?

COS X = > = >
1+tan“x/2 1+t

acosx + bsinx

If the integral is of the form .[ccosx dsinx
+

dx, take acos x + bsinx:Ad—i(ccosx+dsin X) +
B(c cos x + d sin x).

Integration by Parts : If f(x) and g(x) are two integrable functions then

J.f(x).g(x) dx = f(x) j g(x) dx — J' (%) [ j g(x) dx] dx .

If u and v are two functions of x then J'u dv =uv - J.v du.

If u and v are two functions of x; u’, u”, u’” ... denote the successive derivatives of u and v, va,
Vs, ... denote the successive integrals of v then the extension of Integration by parts is Iu vdx =

uvi—Uu'vo + U vz=Uu"vat.......

In integration by parts, the first function will be taken as in the following order. Inverse functions,
logarithmic functions, Algebraic functions, Trigonometric functions and exponential functions.
(To remember this a phrase ILATE).

ax

Jea"cosbx dx = Ze > (a cos bx + b sin bx) + c.
a“+b
ax .
.[eax sinbx dx = > (@ sin bx — b cos bx)
a“+b

j eX[F(x) + f'(x)]dx = ef(x) +C .

j e X[f(x) = f'(x)] dx = —e *f(x) + ¢

sin" ! xcosx L n+l

If 1, = Isin” xdx then 1, = — -

I._», Where n is the +ve integer.
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n-1
Ifl, = Icos”xdx then I, = €os xsinx N 1In,2
n n
n-1
Ifl, = Itan xdx then I, n_lx =l
n-1
Ifl, = J‘cotn xdx then 1, = C:t_l X 1.,.
n-2
If1h= J‘secn xdxthen I, = sec_“xtanx  n-2 lhs-
n-1 n-1

n-2
Ifl,= Icosec"xdxthen I, = cosec 1XCOtX n- il
n_ —_

If I = I(Iogx)”dx then 1, = x(logx)" —nl,_, .

If 1, = jsinm xcos"x dx , then

m-1

sin™*!xcos" 1 x N -1 sin™txcos" ! x .m -1

.= o= - |
mn m+n m+n ™n2 m-+n m+n Mm20

[ fax+ byax = ijf(t)dt +c,wheret=ax+hb.

de:

0 log | f(x) | +c
j (OO (x) dx= LA [feor™ |
n+1

j f(x")x"2dx = %If(t) dt, where t = X"

J‘acosx+bsinxdx_ac+bd ad—-bc

- = log|ccosx +dsinx | +c.
ccosx +dsinx c?4+d? c?+d?

Ifa>bthenj 2 tant a_btan— +c.
a+bcosx \/az_bz a+b 2

j eX[F(x) + F(x)] dx = e*f(x) + ¢

J.eax {f(x) + f"(’:)} dx = e”f(x) +c

a

j [XF'(x) + f(x)]dx = xF(x) +C .

[asin (bx + ) -

. e
ax b d —
Ie sin(bx + ¢)dx Zipe
b cos (bx + c)] + k.

[acos (bx +¢) +

eax
ax b d —
Ie cos(bx + c)dx 717
b sin (bx + c)] + k.
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89. Ixeax sin(bx +c)dx = )2(6 .~ [asin (bx +¢) -
a” +
b cos (bx + ¢)] — (Ze—bz)z [(a2 - b?)sinbx —2abcosbx] + k.
a” +

ax xe®
90. J-xe cos(bx +c)dx = ——— [acos (bx + ¢) +
a® +b?

b sin (bx + ¢)] - ( e” [(@® —b?)cos(bx +c) + 2absin(bx +c¢)] +k.

a? +b?)?



