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InTegr'al as an Antiderivative — e s

If f and g are functions of x such tha then the function g is
called a anti-derivative (or primitive function or simply integral) of f w.r.t. x,
It is written symbolically,
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F—— (g (x)} = f(z)g

- . — gcﬂuw&%b = Sinx +C

(x)dx=g(x)+C
[f g +C Ly s

Sm‘L"“S
Sty + o

@ so j.f(x )dx 1s not unique due to presence of 'c".

@ Derivative of a function is unique, but integration is not unique




STANDARD RESULTS :
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()dx ln#-1

(ii) %(loglxl)=—-/

[

(iii) % (e*) = g -

(iv) E-[ - J=af,a>0,a¢1

“dx \log, a

(v) ;}- (— cos x) = sin x
(vi) B—‘i— (sin x) = cos x

(vii) —:; (tan x) = sec® x

(viii) i— (- cot x) = cosec” x

l

n+l
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=> Ix"dx:

+C,

n+l
1
= |=dx=1 C, wh
J.x/t _oglx|+ whenx # 0
=5 Ie’dx=e’+C

- -+ C
log a

= Ia‘dx=
= jsinxdx:-—cosx-i-C
= Jcosxd::=sinx+C

=> _I'secz xdx=tanx +C

=y jcosecz xdx=—-cotx +C
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) d
(ix) — (sec x) =sec x tan x => Isecxtanxdx=secx+C E
dx — _— .
: d
(x) E(_mﬂ-secx)_mx => jwm:-:;osecﬂc ! -

(xi) —d—(loglsin:cl)=cotx :ij'cot.xdx=loglsinxl+c b &
dx —— .
[ ¥
(xii) gx-(—loglcosxl)=tanx :fjtanxdx:—logloosxhc

(xiii) %(log Isecx +tanx |) =sec x f;\{.jsecx dx =log |secx + tanx | +C ®

(xiv) di(loglcosecx —cot x|) = cosec x
x

¥
= jcosecxa!:c =log | cosec x —cot x | +C

S — \

/zo@*




= SAFALTA cou

Initiative by 3P 330N

Techniques of Integration

Substitution By part Partial Misc.
(product rle) (fraction)

L= Bl = de= g
a5 ( §lacn) othdb-

Wﬂﬂ : (Change of independent variable)
Integration can be made easier with the help of substitution. Here x is substituted by ¢(t). where d(t) is
a continuously differentiable function and we have

[ Fx)dx = [Fo(t)-¢ ()t . where x = (1)

There 1s no gener:

e for finding a proper substitution and the best guide in this matter is experience.
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‘/-" In (cosec x —cotx) + 2cosx + ¢
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Ydx
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sin” x
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I') -Suﬂ}h{')*\d't S[n-z'x =3
3 Simt- G A = oiF 2 Sinex 3= dF

gl%j:": 5fﬂ'l<_§> +~C= Sin‘l@%i) +C.

2) &= o dx =dF
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dx dx
For Integration of type j and make ax”+bx +c as perfect square.
= OPe ) ax? +bx e Vax? +bx+c =8P 1
For Integration of type _[ :px Jr/@ dx and _[ ; X yrite px+q=A(2ax+b)+u
= ax’ +bx +c Vax® +bx +c ' -

A C‘L( o)+
g
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INTEGRATION BY PARTS :

Theory: If f(x)and g (x) are dertvable functions then
d . . .
I ().869] =£().2' (%) +2().£'(x)

[£(x).2'(x) dx =f(x). g (x)~ [2(0).-£'(x) dx
I I

I= If(x)-g(x)dx
B

= 1 function x integral of 274 — I (diff. co-eff. of 1) x (integral of 2°9) dx
- T — T — -

Remember ILATE for deciding the choice of the first and second function which 1s not arbitrary:

Here I for mverse trigonometric function
L  for Logarithmic function
A- for Algebraic function
T-for Trigonometric function
E for Exponential Function
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Two Classic Integrands :

@@ 7 je"(f(x)+f'(x))dx:e"f(x)+c & (b)j(f(x)+xf'(x))dx=x f(x) + C

Proof:
@  [eleereons - [t ferme o B0
e
o om0

= If(x)dx+xf(x)— If(X)dX =xf(x)+c
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I(sinx+xcosx_)dr T Sl + C

/ 5' (A + mﬂ*bwb dit = ) ¢ \
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INTEGRALS OF TRIGONOMETRIC FUNCTIONS :

Type—-1

Type—-2:

Type-3:

Type—4:

_[ J J dx dx
a+bsin’x a+bcos’x asin” x+bcos X+csinxcosx / (acosx+bsin ‘i)“
\_l\_,_‘__‘_\

e

Multiply N* and D* by sec?x or cosec x and ploceed

j‘ I dx
a+bsm‘{ a+bcos‘{ a+bsimx+ccosx

Convert sin X and cos x into their corresponding tangent to half the angles and

put pr (D) +B (%DLDQ + &
@+bcosx+ i F’:A(Dr)-FB[iDI]‘FC
[SINX +MCOSX +1N dx

J' X~ +1 < dx j _l/d‘{
x4+kx +l soor a2

D1v1de Nr and D* by x? and take suitable substituion
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dx
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