Integration
Introduction




Differential of y = f(x)

Q. Differential of ¥, sin(x), tan(x),In(x).




Q. If d—(F(x)+C) f(x) = j f(x)dx = F(x) + C




Q. Antiderivative of a periodic functiomeednot
be periodic function

Eg. f(x) = cos x + 1 is periodic bui j (cosx 1) dx
=sinx + X + C s aperiodit.
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Q. findf(x) if
f'(x?)=1/xforx>0,f(1)=1




Q. findf(x) if

£ (sin?x) = cox for all x, f(1) = 1




Q. findf(x)if
f' (sinx) = cogx for all x, f(1) = 1




Assignment on
Elementary Integration
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Methods of integration
By substitution
Integration by parts

Partial fraction
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Misc. (Kuturputur )




Substitution
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\/ 2 2 I
a’—x~ . xX=asmb

2 2
\/a + X~ : X =atan0

2 2 v
\/3: —a” ; XxX=asech

2 _2
a4 —X

\ :.:11+1i;:1

2 _ 2
: X =a cos20




I b
R (nls+vxi+al |& = - (nlx+vVxi—a’
\/ “+a’ ‘/ —a’
X +a X'—a




Example

sin 2 X
Q.

— dx
\/9—5111 X







dx
Q. |

A +4x+5




0.

I X dx
L
<t i+




dx

dx or

0 I ax+b ax+b

2 i -
pX T X+1 \/p};?+q};+ r
. d }
writeax+b=A I—(p};‘+ (qx+ 1*) +B
dx |




Q. I( (2x+3) - dx

X' +2x+2)

%




X'+ 4x+2

8Sx+5 I
N IJ4




I 4x+3

3x’+, T
+3x+ldl




Trigonometric Functions

I sin’ T X cos” xdx m, ne N

(1) If one odc othel ever substituti tern of ever
power

(2) Both odd substitute small higher powe
T-function




(3) Bothevenuse T-identities tananipulate

(4) If m & n are rational numbers é[m+;_2] is

negativeintege or m & nis negative ever

integer then, substitt tanx=t] Alsccreate
derivatives

orcotx=t
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Integration By Parts

Rules:—

(i) Choose 29 Functionwhichis easilyintegrable

(ii) Choose ' & 2" functions suchthat after by
parts Complexity of 2" term reduces as
comparedo original integration

(1) Note sometimes 1 is takeass a function
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Partial Fraction
Case | :

B0
P,(x)

P.(x), P,(x) are polynomial

If degree of P > P, Divide & Move to case (2)
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Degree of R(x) < Degree of P(x)
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Integration By Differentiation
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