Basic Integration

IO.dx=c J'l.dx=x+c
'[k.dx=kx+c je"dx=e" +c
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Ix”dx=n+1+c I;dx:logex+c
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Basic Theorems

[l f0adx = k[ fx)dx % (J/foodx) =

.”:f(x) + g(x)]dx = 'f

d

f(x)dx + [ glx)dx

Integration by Substitution

If the integral is of the form ff(g(x)).g"(x)dx , then we
put g(x) = t so that g'(x)dx=dt. Now integral is f(t)dt.

Integrand is the Product of Function and its Derivative
The integral is of the form I= ff' (x) f(x)dx we put f(x) = t
and convert it into a standard integral

Integrand is a Function of the Form f(ax+b)

We put ax+b =t and convert it into a standard integral

JF)I £ (x)dx = [{f(x)}+
n+l

Integration of the form
JHCII f(x)dx
Integration by Parts

-[(u.v)dx = u(jv dx) —f[g%]“‘v dx)dx

* The preference of selecting the u function will be
according to the order ILATE (Inverse circular,
logarithmic, Algebraic, Trigonometric, Exponentiar;‘
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Two Classic integrals

o Jex(f(x) + f'(x)) dx =exf(x) +c
o Jf(x) + x.f'(x)) dx =x.f(x) +c

Integration of Rational Functions

In R(x)/g(x), factorize g(x) and then write partial fractions

1. Non-repeated linear factor in the denominator
SRS TREL 2
(x-a)(x—-b) x-a x-b
2. Every repeated linear factor in the denominator.
1 i A B C i D
(x-a(x-b) (x-a) (x-a (x-aP (x-b)
3. Non-repeated quadratic factor in the denominator
1 & Ax +B i GG
@ +bx+c)(x—d) ax®+bx+c x-d

4. Repeated quadratic factor in the denominator.

3 Ax +B Cx+D E
= + +

(ax? +bx+c)*(x —d) T @ +bx+c? axt+bx+c x—d

B
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Integration of irrational algebraic functions

1 dx
el _
I(ax+b)\/cx+d F ‘[(ax2+bx+c)\/px+q
cx+d =72 px+q =12
J‘ dx J' dx
(px+g)Vax® +bx+c (ax2+b) o +d
px+q=1/z X=1/z
I dx dx
(x=ayx-a)B-x) (x—a)(x—P)
x = acos’ q + bsin® q x = asec’q - btan’q
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- SPECIAL TRIGNOMETRIC FUNCTIONSI
dx dx dx
ja+bsin2x Ia+bcoszx I(asinx+bcosx)2

dx
J.acosz X +bsinxcosx +csin® x
« Divide the numerator and denominator by cos’ in all

such types of integrals and then put tan x=t
dx

I dx j‘ dX I
a+bcosx a+bsinx acosx +bsinx

¢ In such types of integrals we use the following

substitutions
2tan(x/2) 2t

—1+tan2(x/2)_1+t2

1-tan’(x/2) 1-¢ 2dt

COSX = 5 = 2;dx= 5
1+tan®(x/2) 1+t 1+t

sinx

psinx +qcosx b Ja psinx
asinx +bcosx asinx +bcosx

e Numerator = A (denominator) + B (derivative of

denominator)
e Then integral = Ax + B log (denominator) + C
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Standard Substitutions

T 1 .
® Jas—x-or x =asin 0 =acos B
27312
a“ —x
27 oL .
o Vx?+a® Of e x=atanB=acotB =asinh®
x‘ +a
[iaas 1
e \x°-a° or R x = asec® = acosecB
x‘ -a

o2 or,Ff—X or JX@+X) Of —mt=— x =atan’®
a+x X \/x(a+x)

Fo 2
! = =a 0
. X or 9=X or \/x(a—x) or —1—— x— smze
- X /x(a—x) = a cos’
’ A & 2
oi]-X or Xz3 or \/x(x—a) or ——1—— Xzaseo 29
X— X Jx(x—a) =acosec”©

Standard Integrals

[
x

Y

LY

ftanx dx = log|sec x| + ¢ = -log|cos x| + ¢
e fcotxdx = loglsin x| + c= -log|cosec x| + ¢
e fsecxdx = -log|sec x + tanx| + ¢

e fcosecx dx = -log|cosecx + cot x| +c

e fsecxtanxdx =secx+c

e Jfcosec x cot x dx = -cosec x + ¢

o fsec’xdx = tanx + ¢

e Jcosec’xdx = -cotx +c |T
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Standard Substitutions

I_]'__d)(:llogx—_—a +C
¥ —a? 2a X+a

a+X

j-—dx:——loga - +c

j——l———dx =sint (2) +C

/az 22

I——l—dx =sinh™? (2)

\JX2 +32

I——!'—dx =cosh™ [E] +cC

V2 -a?

j\]az —x2dx = %Jaz -x? +§sin’1—

2
[\ +atdx =-;—\/x2 +a? +32—|og

X+ VX +a’

+C

2

J‘ xz—azdx=§ [xz_az _37 log

X+ V¥ —a?

+C

1 e
dx = =sec 1;+c

.
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