AN

INDEFINITE INTEGRATION

If f & g are functions of x such that g’(x) = f(x) then,

d
_[ f(x)dx = g(x)+ c < d_ {g(x)+c} = f(x), where c is called the constant of
X

integration.

Standard Formula:

(ax+b)n+l
a(n+1)

+c,n#-1

(i) J. (ax + b)"dx =

iy J‘ dx 1
(ii) b —; /n(ax+b)+c

1
(iii) _[ et dx =— e+ ¢

a
px+q
(iv) _[ aPadx =— ag +c;a>0
p f{na
1
(v) _[ sin (ax+ b) dx =—— cos (ax+ b)+ ¢
a
1
(vi) _[ cos (ax+ b) dx =— sin (ax+ b) + ¢
a
1
(vii) _[ tan(ax+ b) dx =— /n sec (ax+ b)+ c
a

1
(viii) _[ cot(ax+b)dx=— ¢nsin(ax +b)+ c
a

1
(ix) _[ sec? (ax + b)dx=— tan(ax + b) + c
a
1
(x) cosec?(ax + b) dx = —— cot(ax + b)+ ¢
a
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AN

(xi)

(xii)

T
J secx dx = /n (secx + tanx) + ¢ OR /n tan (Z + 5) +c

J cosec x dx = /n (cosecx — cotx) + ¢

X
OR /n tan E + ¢ OR — /n (cosecx + cotx) + ¢

dx X
(xiii) _[ > > =sin"— +c
a —X
. dx
(xiv) 5 > =—tan"— +c
a +X a a
dx 1
(xv) J. =— sec'— +c¢
[x] x*-a’ a
dx 2, 2
(xvi) I > =/ |[X + X" +a +c
X“+a
dx
(xvii) J T =/n [X + 1/X2—az +c
A/ X" —a
(i J‘ dx 1 , a+x
xviii =— |l — | +¢
a’ —x’ 2a a-x
) J‘ dx 1 x-a
(xix) 2 —a? —2—a ‘n x_+a +c
2
X a X
(xx) J. w/az—xz dX=—1/a,2—X2 +— sin'— +c¢
2 2 a
. — X 5 a’ |xxix’sa’
(xxi) X +at dx=— X" +a” +— /n +c
2 2 a
2 x+x2 -a?
N 2 X [ 5 4  (Xtvx -a
(xxii) X" —a dx—2 X" —a > /n a +c
®
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3. Integration by Subsitutions
If we subsitute f(x) = t, then f’(x) dx = dt

4, Integration by Part :

[[0x) ax)) ax =1 [lgx))ox - | [dix(ﬂx)) [(a0) dxj i

dx dx 2
5. Integration of type jaxz +bx+c7jm,jvax +bx+c dx

Make the substitution X +2£ =t
a

6. Integration of type

pX +q pX+q ;
d y b d
'.‘aX +bX+C Im XI(pX+Q)m X

_— b . .
Make the substitution x + 2— = t, then split the integral as some of two
a

integrals one containing the linear term and the other containing constant
term.

7. Integration of trigonometric functions

. I dx I dx
(i) a+bsin®x OR a+bcos? x

dx
asin® x + bsinx cosx +ccos

OR I 2y puttanx =t.

y jd_x jd_x
(ii) a+bsinx OR a+bcosx

J‘ dx X
OR a+bsinx+ccosx Puttany =t

J-a.cosx+b.sinx+c

d
- .E Nr=A(Dr)+B—— (Dr)+ .
/ COSX L MSINX 4N dx. Express Nr=A(Dr) dX( r)+ c & proceed

(iii)
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10.

AN

Integration of type

| SN here K is a tant
o 5 wnere IS any constant.
x* +Kx? +1 y

1
Divide Nr & Dr by x* & put x + ; =t.
Integration of type

dx dx
J‘(ax+b)«/px+q OR J‘(ap(%rbxﬂ;) [ox +q ;putpx+q=t.

Integration of type

dx ]
I(ax+b)m ,DUtax+b=¥;

J‘ dx _1
(ax® +b}px® +q ’ putx =3
DEFINITE INTEGRATION

Properties of definite integral

1. .Tf(x) dx = Tf(t)dt 2. Tf(x) dx=- Tf(x)dx
a a a b

3. Tf(x) dx = jf(X)dx+ Tf(X) dx

a

4. Tf(x)dx=j(f(X)+f(—x)) dx = 2If(X)dx . f(=x)=f(x)
-a 0 0 , f(_x):_f(x)

0

b b
5. jf(x) dx=jf(a+b—X) dx

a
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f(x) dx= | f(a—x) dx

&
O
O

7. If(X dx—j(f(x +f(2a—x)) 2J.f(x , f(2a-x)=f(x)

0 . f(2a—x) = —f(x)

8. If f(x) is a periodic function with period T, then

a+nT

If(x x—njf(denez If(X x—njf(denezaeR

a+nT

If(x dx =(n—m If(X dx, m,n €z, If(X dx-jf(X dx,nez,aecR
mT nT

b+nT

If(X dx-jf(denezabeR

a+nT a

9. IFy(x)<f(x)<¢(x) for as<x<b,

b b b
then IW(X) dx < jf(x) dx < j¢(X) dx
a a a
b
10. fm<f(x) <M fora<x<b,thenm (b-a)< jf(x)dst (b—a)

b
11. If(x) > 0 on [, b] then jf(x) dx >0

) dF(x)
Leibnitz Theorem : If F(x) = J.f(t) dt, then dx = h'(x) f(h(x)) — g'(x) f(g(x))
a(x)
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