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Demonstrate the ability to solve engineering related
problems based on applications of integration.




Important formula of Integration

(1) fx” dx =

n+1

+Cc:n=1

n+1

[1dx = x+c

|~
w N
SN—" | N~

E dx = log, x+¢C
° X

—
N
N—"

[kdx = kx+c : where Kk is constant
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sinx dXx = —CcoSX+C
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cosX dx =sinx+c

tan x dx = log|secx|+c
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11) .[cosecx dx = log|cosec x—cotx|+c

= log tan5 +C
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(12) Isecx dx = log|sec x +tan x|+c

= log +C
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sec’x dx = tanx+c

cosec’ X dx = —cotX+cC

secX.tanx dx = secx+c

16 cosec X cotx dx = —cosecx+cC
1 | -1
17 dx =sin""X+C Or —coS~ X+¢C
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(18) dx =sintx+c or —costx+c
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_[ dx =tan™* x+c ~or —cot*x+c
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(22) ' dx = sec'x+C or —cosec * X+cC
" xaIx? =1
(23) 1 gk - Iog‘xth/szra2
X +a’
(24) 1 ox = log ‘x+»\/x2—a2
Y Ix? — g2
1 1 X—a
(25) | dx = -logl-—l+c (x*>a?)
1 1 a—X
(26) | e dx = 261Iog ——*c (x* <a’)




(27) ..[f(x)]n f'(x) dx = [f(x)]n+l+c nz-—1

n+1

(28) : f(x) dx =log|f (x)|+c

Working rules of Integration

(29) :[f(x)+g(x)] dx jf dx+jg

(30) ..[f (x)-g(x)] dx .[f X) dx — jg

(31) dx = _[ (x) dx + c; kis constant

Integratlon by Parts
32 ju v dx = u_[vdx _[( J'vdxj dx + ¢

(33) [Vx2+a? dx = g > +C
. 2
(34) [Vx*—a® dx = g X°—a’ + % log |x++/Xx*—a’|+c
2
gfaz—x2+ & gint X 4 (a>0)
a




(37)

e®sin bx dx

ax

o (a sin bx — b cos bx)+c

(37)

e® cos bx dx

ax

o (a cos bx + b sin bx) + ¢

Important Trigonometric Substitution

No. Integrand Substitution
1 a‘® —x? Xx=asing or Xx=acosd
or
Ja? — x?
2 X* —a’ X=asece or x=acosecd
or
Jx? —a®
3 X* +a’ x=atan¢d or x=acotd
or
Jx? +a?
4 a—+ X X=atan’d or x=acos20
> a—x | x=asin?d or x=acos20
6 a_ X X=aco0s20
a+ X
7 J2ax—x2 | x= 2asin‘é




Important Trigconometric Formula

Identity No. 1: sin® @+cos? 0 =1
—>sin®@=1-cos? 0
—>c0s? 0 =1-sin’ @

Identity No. 2: tan® 0 +1=sec? @ (We get it by divding cos? 0 to Identity No.1)
—>tan’ @ =sec® -1
—tan?h-sec? =1

Identity No. 3: 1+ cot? 0 = cosec®d (We get it by divding sin® 6 to Identity No.1)
—> cot? 6 =cosec?-1

— CO0S ec26? - cot2 0=1

Properties of Definite Integration

Even Function: Odd Function:

If f(—x)=f(x); forallx If f(—x)=—f(x); forallx

e.g. (1)cos x,(2)secx e.g. (1)sinx,(2)tan x (3)cosecx,(4)cot x
(3) X2 (4) X (5) (even number) (5)X (6) 3 (7) (0dd number)

Even Function x Even Function = Even Function
Odd Function x Even Function = Odd Function
Even Function x Odd Function= Odd Function
Odd Function xOdd Function = Even Function
e.g.

x? cos x isaneven function

xcos x isanodd function

x?sin x isanodd function
Xsin x isaneven function




a 2| f(x)dx; if f(x)isaneven function
jf(x) dx = 1 -([ (%) (%)
@ 0; if f(x)isanodd function

[ f(x)dx=[f(a+b-x)dx

[ f(x) dx=[ f (a—x) dx; (In above formula if a=0and b=a)

I f(x) dx=:[ f(x) dx+]: f (2a—x) dx;
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