DEFINITE INTEGRATION
Let f(x) be a function defined on [a, b]. If J'f(x) dx = F(x), then F(b) — F(a) is called the definite

integral of f(x) over [a, b]. It is denoted by J.bf(x)dx. The real number a is called the lower limit
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and the real number b is called the upper limit.

b
j f(x) dx = F(X) + ¢ = j f(x) dx = FO)I2 =F(b) — F(a)

b b
J'f(x) dx = If(t) dt .

If f(X) is an integrable function on [a, b] and g(x) is derivable on [a, b] then

b 9(b)
j (fog)(x) g'(x)dx = j f(x)dx .

a g(a)

j).f(x) dx = —j.f(x) dx .

a b

Ifa<c<b,then j)‘f(x) dx = jf(x) dx + .kff(x) dx.
!f(x)dx:!f(a—x) dx.

b b

jf(x) dx=J.f(a+b—x) dx .

jf(x) dx = 2Jf(x) dx, if f(x) is an even function;
0

—-a

=0, if f(x) is an odd function.
2a a
j f(x) dx = 2 j f(x) dx, if f(2a—x) =f(x).= 0 if f(2a - x) = —f(X)
0 0

al2

Tf(x) dx = 2 j f(x) dx , if fla—x) = f(x)= 0, if f(a—x) = —f(x)

If f(x) is a periodic function with period ‘a’ then _[f(x) dx = nJ'f(x) dx .
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' f(sinx) dx — . f(cosx) .
: f(sinx) + f(cosx) 0 f(sinx) + f(cosx) 4
T2 f(tanx) B T f(cotx) .

+ f(tanx) +f(cotx) B ) f(tanx) + f(cotx) 47
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nl/ nl
J‘z f(secx) dx — ? f(cosecx) T
5 f(secx) + f(cosecx) 5 f(secx) + f(cosecx) 4
nl2 n-1
I1f I, = J'sin”xdx then I, = lno.
0
T2 n-1 n-3 n-5 1 n-1n-3 n-5 2
Jsin”x dx = : : s - Tifniseven =2 =172 079 2 9ifnis odd
: n n-2n-4 2 2 n n-2n-4 3
nl2 n—1
If1, = J-cos“xdx then Ih = — I
0
nl2 nl2
Isin”xdx: Icos“xdx
0 0
T 1 1 01 1 1
If 1, = jtan”xdx then I, + I,,= ——and hence I, = - + S lo OF Iy
5 n-1 n-1 n-3 n-5 n-7
according as n is even or odd. Here Iy = %, = %Iogz.
TE/4 n-2 _
I1f I, = jsec“xdxthen |n=@+” 2 oo
n-1 n-1
0
nl2 m-1
Iflmp = Isinmxcos”xdxthen Imn = —— Im2pn.
m+n
0
pp= M= _M=3) _M=5) 1 inisodd
(m+n) (m+n-2) (m+n-4) n+1

1/2

_(m-n) (m-3) (m-5) ____Icos"x.,ifniseven
(m+n) (M+n-2) (m+n-4)""J

nl2
If Imn = J‘sinrn xcos" x dx then I, = n-1
m+n

0

Im,n—Z-

0 a 2
=2y | 1 ax-T ii) [ VaZ - x? dx = "2~
0 a 0 4

a
. 1
1) | ———dx ;
)-([ /az_xz 2 x2 + a2 2

0,if m, n are different

)] J.sin mx sinnx dx = positive integers
0 n/2,ifm=n
x 0,if m, n are different
i) Icos mx cosnx dx = positive integers
0 n/2,ifm=n
n 0,if m=nandm+nis odd
iii) Isin mx cosnx dx =<  2m .
: ﬁ,lfm =n

m~=+n
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)] Ie‘axcosbxdx: 2a 5 i) Ie‘axsinbxdx: 2b >
5 a‘ + a‘+b
/2 /2
Ilogsinxdx= Ilogcosxdx:—glogz.
0 0
nl2 nl2
Ih= Isin"xdx: J'cos”xdx If nis eventhen I, = n—1_n—3_n—5m_1_£
n n-2n-4 22
0 0
If nisodd, then I,= "=t =3 n=5 2,
n 2'n-4""3
T2 m-1 m-3 2 1

Imn = J.sm xcos" xdx, If m is odd, then I, ,=
0

m+n m+n-2""n+3 n+1

If nis odd, then Iy n= n-1 n-s 2 1
m+n m+n-2 m+3 m+1
If m is even and n is even then Ip,=m-1 _M=-3 1 n-1 17
m+nm+n-2"n+2 n 22
nl4 1
I[tan“ X + tan""? x]dx = ——
n-1
0
n/2 1
I[cot” X +cot" % x]dx = ——
n-1
nl4
" dx 2 a-b
Ifa>b>0,thenj - tant |2~
: a+bcosx \/az_bz a+b
nl2
If0<a<b, then J' dx _ 1 |\/b+a+\/b a|
) a+bcosx Jb?—a |\/b+a Vb - a|
nl2 d 2 b
Ifa>b >0, then J' X __ tan’l,/a_
d a+bsinx \/a2_b2 a+b
nl2
If0<a<b, then J- dx_ _ 1 |\/b+a+\/b a|
° a+bsinx \/bz |Jb+a Jb - a|



