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Methed [3]

Integration of power trigonometric function :

Consider the following integrals forms

A .sinm(u)cos”(u)du .sinhm(u)cosh”(u)du
B [ tan™ (u)sec” (u) du [ tanh™ () sech” (u) du
C [ cot™ (u)cse™ (u) du [ coth™ () csch™ () du

Under Type (A ) There are three cases :

&we(’)

If ( m )is odd , We factor out [sin(u) sinh(u)] and change the remaining even
power of [sin(u) sinh(u)] to [cos(u) cosh(u)] using :

sinz(u):l—cosz(u) : sinhz(u)zcoshz(u)—l

L:f?f-%ﬂ
3

N5 B
L!&?_;__?_.. ___Evaluate | :Jsin5(2x)cos2(2x) dx

-3
Solution :- = | = j sin(2x)cos 2 (2x) sin(2x)dx

-3 3

2 =3
= | :j(l—cosz(Zx)) cos 2 (2x) sin(2x)dx=J.(1—20052(2x)+cos4(2x))cos 2 (2x) sin(2x)dx

-3 1 5
= || cos 2 (2x) —2c0s2 (2x) + cos? (2X)] sin(2x)dx

of 3 1 5
= || cos 2 (2x)sin(2x) — 2cos2 (2x)sin(2x) + cos2 (2x) sin(ZX)}dx

-1 3 7

2 2 2
__1lcos (2%) | cos (2x) 1 cos*(2x) e

2 -1 3 2 7

2 2 2



20 (Sl )77 Sl aud /Al pglall dg ) A8/ Jiy sy

Case (2

If ( n)is odd , We factor out [cos(u) cosh(u)] and change the remaining even
power of [cos(u) cosh(u)] to [sin(u) sinh(u)] using :

cosz(u):l—sinz(u) : coshz(u):1+sinh2(u)

.}Q?}\azﬁ Evaluate | = j sin*(3x) cos® (3x) dx

Solution :- = | = j cos2(3x) sin®(3x) cos(3x)dx = I (L sin?(3x) Jsin (3) cos(3x)dx

== '[ (sin* (3x) - sin®(3x)  cos(3x)dx = I sin® (3x) cos(3x)dx — j sin® (3x) cos(3x)dx

_ 1sin°(3x) 1 5sin’(3x)
3 5 3 7

Case (3)

If both ( N ) and ( m ) are even ,we reduce the degree of the expression by using :

sinz(u) _1- cozs,(2u) | sinhz(u) _ cosh(;u) -1
cos?(u) = 1+cos(2u) . cosh?(u) = cosh(;u) +1

2

4%
p (ﬁ%j
ﬁg‘;}%@ Evaluate | = j sin2(2x) cos? (2x)dx

e —
e L T Y

Solution :- = % (1—cos(4x) Y1+ cos(4x))dx = %j(l— cos? (4x))dx

N EJ‘@—M dx =1K1—5cos(8x)jdx =£F—isin(8x)}+c
4 2 1)\272 22 16
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Under Type (B ) There are two cases :

Case (1)

If ( n)is even , We factor out [sec2 (u) sec? h(u)] and change the remaining even
power of [sec(u) sech(u)] to [tan(u) tanh(u)] using :

secz(u):1+tan2(u) : sechz(u):l—tanhz(u)

==
,_‘Q(%j? Evaluate | —J'tan 3(x) sec*(x) dx

1 1
Solution :- zjsecz(x)tan 3(x) sec?(x)dx = J' [L+tan2(x) Jan 3 (x)sec?(x)alx

2 8

:j[tan;(x)+tan2(x)jsecz(x)dx_ tan® (x) tan3(x) +cC

% %

Case (2
If ( m ) is odd , We factor out [sec(u)tan(u){sech(u)tan(u)}] and change the
remaining even power of [sec(u) sech(u)] to [tan(u) tanh(u)] using :

tan®(u) =sec’(U)-1 ,  tanh?(u)=1-sech?(u)

—
™ ™ ™ "

P 1
n&@?‘“‘ Evaluate I=jtan3(2x)sec 4(2x)dx

5
Solution :- | = j (secz(ZX)—l) sec 4(2x) sec(2x)tan(2x)dx

S > 1| sec ‘7‘(2x) sec_z(zx
:>I sec*(2x) —sec 4(2x) sec(2x)tan(2x)dx:E 5 —~ +C
T
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Under Type ( C ) There are two cases similar to there of type (B ) where :
cscz(u) = cotz(u) +1 , csc hz(u) = cothz(u) -1

L‘Q\gﬁaf? Evaluate | =Icot3(x) csc'(x) dx

— ——
i T ]

Solution :- I:jcscz(x) cot®(x) csc?(x) dx
:>J.(cot2 (x) +1)cot®(x) csc?(x) dx
:>j(cot5(x) csc’(x) +cot®(x) cscz(x)) dx

_ —cot’(x) - cot*(x)

6 4
H.W
Isin5(2x) dx Icscz(x) dx '[cosz(x) dx Icot *(3x)dx
'[tan?’(x)sec(x) dx jcot3(2x) csc (2x)dx jsin3(2x) dx Icos3(x)sin;(x) d

Jsinz(x)cosz(x) dx Itan(ﬁ)secz(ﬁ)dx _[sin“(x)cos’z(x)dx Isin(x)dx
2 2
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