I'ntegr«als

vl Tntegnatfan ( Anti diffesentiation) Integnation (s the invexse pruocess of diffexentiation .
Instead of at{[enentmtm? a funttion. we Qe given

the denivative of a function and asked to frnd its puimitive , i-e., the ouiginal
function. Such a pnocess (s called integration ox anti diffenentiation. EX - y - ff(:rde.

Demivatives Imtegnals ( Antidenatives)

d (tanx) = Sec’x

dx
éi_(cotr.J = - (osec’x /Cosec*x dx = - Cotx + C
X
g Cseen) = seen toms
x
ad;(CDSECI) = - Cosecx (otx f(’osecx otxdx = - Cosecx + C
d (sin'z) = _1 de - Sin'x + ¢
dx [ -2 [1-x
d (cos™x) = -1 AL . _(osx 4+ ¢
dx Ji1-2? J1-at
d (tan™x) = __1 dx = tan'z + ¢
dx 1+2° [+ x*
d (cot™x) = -1 dx - -Cot™'x +¢
ol x {+2? [+ x?
d (Sec'x) = __1 _dx = Sec'x +
qx T | x?- € 221
o (Ccosec'z) - 1 f dx . -Cosec’'r +¢
dx T Jx2- oS x-1
d (e*) = e* [exdx = e¥+t¢
dx
d (logx) = 1L Ldx = loglxl +¢
0 X X
_d_(ax)-_-ax fa’xdx-a" 4 C
o X loga (0ga
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v Integnation by substitution method

[tanx dx - !03 [ Secx| + ¢ fSer."Ldr - log [ Secx + tanx | t¢

/ cot x dx

lﬂg [ Sinx| +¢C fCosecxdx, . log | coseex - Cotx!| + ¢C

v Integnals of some panticulan functions

de - L log [Z=a |4 ¢ dx - loglx+fx1-a’l+c
'Il-ﬂl Qa T+0Q Jx!_al

_dx - dx - Ssin'2 4 ¢
o’ x* [a% x° Q

[ dr . {tan”'x ¢ dx - log | x+ aat| + c
40’ a Q FETE

Y To find the mtegnal f
ax*+ bx+c

. " " ]
we white, ax'+ bx+ C - a[x*+ br+c] - a (x+_b_)+(L-_f_Ll)
| 8 4 : 20 a ya®
Now; put 2 +5b -t = dx =dt and E-N . 2
20, a ua’

The mtegnal becomes _LJ
4 K°

< To find the integuated of the type f PX+G gy
ax’t bx +c¢

whene p,q,a,b,c ane constants.
To find the neal numbens A,B such that,
px+q = A d (ax*+bx+c)+ 8 - A(2x+b)+B

ax
v Imtegnation by pantial fraction

Fonm of Rational function | Foxm of pantial function

px+4q . Qb
(x-a) (x-b)

px + g,
(x-a)"

PX + QX + N
(x-a) (x-b) (x-¢)

p*JL + CPC +Nn
( x-a) (x-b)

P+ gx+n

(x-a) (x*+bx+cC)
whene x*+ bx+¢ cannot be foctonised funthen.
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v [mtegnation by pants [f(x)gfx)dx : f(x)[g(:r)dx—f[f’(x}fg(x)dx]dx

¥ Integnal of the type Jex[fou+f'to)de = [e*flx)dx

fJ x-adx = llxl—a‘-_a_lllag e+ xza|+c
2

2
fJ xitatdx = X J xat +£}[ag v+ Jx%at | +c
2 )
[[omdx = 2da 2, sin'z ¢
2 2

v Fundamental theonem of Calculas

X
Anea function : [A(x) = | flx)dx
a

Finst fundmental theorem of integnal calculas :

Theonem!, ket £ be o conbinuous function on the closed intenval [a, bl and (et A (%)
be the oanxea function. Then |A'Cx) = fCx)|, fon all xe€la,b]

Second fundmental theonem of integnal calculas

Theonem 2. f be continuous function defined on the closed intenval [a,b] and F
be an antidenivalive of f

b
fa flx)dx = [F(1)1:= F(b) - F(a)

¥ Definite Integnal If F(x) is the integnal of f(x) oven the intenval [a,b], ie
[ fx)dx = F(x) then the definite integrnal of f(z) overn the intenval

[a,b] is denoted by fbff*x) ts defined Q@s h
“ O [ fende = Feo)- Fea
Q

uppen limit

lowen limite ="
Y Definite integnal as the (imit of the sum

f:f('x)dx = lim & (f(a) +f(afh)+.....f(a+(*n-l)h)]

h=ow
OR
whene h = b-a — 0 ags m—- oo

[ ft0dx =(b-0) tim = (@) + fCath) +.... flas(n-)h)) ;

M= 00 ﬂ

v Some psopenties of Definite Integnals :
b

b 20 a i
po ¢ [ fwax - [ fode by ¢ |, fCoax - [ foodx + [ f (20-00¢
g 20 a
P, fﬂ{(x)dx ={Q[[(1Jdr . if f(2a-x) = f(x)
0
0 . f(2a-x)=-f(x)

b

P, fa f(x)dx -[{(:(de
b

p, f:f(mx = f:f(ﬂd.x + [ frode

1]

? a
b b J Pyt i) Iﬂ f(x)dx = 2]; f(x)dxy : f(x) is even function,
Py ¢ | fode - [ flatb-w)ax : o 102 2§09
: ; U'!'Jf f(x)de = 0 if f(x) is odd function.
‘ - @ i §(9:-1®

Py Lf(x)dx - [:f(a-x)dx
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