
g
diffusion integrate shay

du v = f - - - -
do

Judo -- Uv - fvdu
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Example 6.4 Evaluate

∫
ex cosx dx.

Example 6.5 Evaluate

∫
arctanx dx.
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expo trig
f I HATE

-150NU - cos ×
do =e×dX

du -- - sinxdx ! o =fe×dx=e×
i
. feicosxdx = e'cos X - Seif-sin x ) DX

= e'cos xtfesinxdx -⑦
Doom fexsin x DX Ison a- sin x do

,
-_e×dx

dci-cosxdxq_exi.fexsinxdX-Esinx_fexcosxdx-tt@b6nesxxf7ritOi.f
@xcosxdx-eEcosxteXsinx-feXcosx2fexcosxdX-EcosXteXsihXi.f
excosxdx =L cosxteisinx] + C #
[Gunnar by parts 2nF clearest ]

U arctanx du -
- DX

du = 1- DX V = X
y U -- Itxrh

I -1×2
i.du -_2Xdx

i. fardomxdx = Xarctanx -f¥ dx -- de
ZX

Nasm f¥zdx=f¥.dz#--tzfIudu! ÷:
':*.

farctanxdx = xarctomx - tzlnlxtnltc #
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6.3 Integrating Trigonometric Functions

We start the section by reviewing important trigonometric identities as following:

sin2 x+ cos2 x = 1 tan2 x = sec2 x− 1

sin 2x = 2 sinx cosx cos 2x = cos2 x− sin2 x

sin2 x = 1
2(1− cos 2x) cos2 x = 1

2(1 + cos 2x)

6.3.1 Integrating Products of Sines and Cosines

If m and n are positive integers, the integral

∫
sinmx cosnx dx can be evaluated by one of the

following procedures, depending on whether m and n are even or odd.

∫
sinmx cosnx dx Procedure relevant identity

m odd set sinm x = sinm−1x sinx sin2 x = 1− cos2 x

n odd set cosnx = cosn−1x cosx cos2x = 1− sin2x

m and n even set sin2x = 1
2(1− cos 2x) cos2x = 1

2(1 + cos 2x)

or set cos2x = 1
2(1 + cos 2x) sin2x = 1

2(1− cos 2x)

Example 6.6 Evaluate

∫
sin3x dx.

Example 6.7 Evaluate

∫
cos5x dx.
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msoisninsndsnfwmffnwamursbl.nu

sink + cos2x = 1 -④

Ion sink Wisma on

⑦ it 9÷E=÷r×
⇒ I t cot2x = cosec't
107 cos2x anSnoon

{ion¥, + I
= cost

tank -11 = Sedx

k 687660noisewound 00mA rinsed> no-- now's lousy
'

①②lsI8lon5nuN2n8w5n sin
'
X = I - cos2x

fsin3xdx-fsinx.si/dx=fsinxG-co5x)dx9aiu--
cos x ; du = - sin x dx ⇒ dx = de

- sinx

= fsinx G - u2 ) de
-sinx

= flu'- 1) du
3

= 13
-
u + C = COSI - cosXtc #3 3

{Cos's xdx = Soos x. cos" x DX
= { cos x (cos2×72DX

du
U

= fcose(i-2dx
hi u⇒thx ; du= cos xdx

= Sci -U'Pdu
= fly -zuftuldu = U - Izu't IftC = sin x - 3-sink tlzsinsx + C

#
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Example 6.8 Evaluate

∫
sin2x cos3x dx.

Example 6.9 Evaluate

∫
cos1/3 x sin3 x dx.

Example 6.10 Evaluate

∫ (
1 + sinx

)2
dx.
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sink-1054=1
sinuous sin 2x IN COSI
0700amJU Iws -onlynohow

fsin2xcos3xdx-fsin2x.coSZX - Cox DX
= Sci- cos'dcost. cosxdx

hims.
fit

;
!jsd×d

" =Kos3x-os5
= fu'll - u' ) du
= flu'- u4)du
= ;D -u + c

=sin - since #

{ cos"' × sin' xdx = fcos" x sin' x. sinxdx
du

= -fcos"3×4- cots2x)-sir
hi u -- cos x ; due -sinxdx

= -fu"' ( n - u' )du
= fu"3(u'- 1) du
=§u% - u''3) du
=

- + c = ,zu
"'
- zu
"'
to

= cos
'"'
X - Zoe cos "3xtC #

fcltsinxldx = fu + zsinxtsinxldx
= X - zcosxtfsihxdx §
= x -205×+5124 - cos 2x) DX Clooiononon

= X - RCOSX 1- tzgff - cos > ×,d×
Sink = Ill-cos2x)

=x-2cosx*1z(x- sing] -1C # fcossexdx
U-- 2x ;du=2dX

ongx=⇒dx.az/fsihmxdx---cosm-mx+c" ' fcoszxdx-ef.co# du
-

= sinzxtc



114

6.3.2 Integrating Products of Sines and Cosines with Different Angles

Integrals of the form

∫
sinmx cosnx dx,

∫
sinmx sinnx dx,

∫
cosmx cosnx dx

can be evaluated using the following identities:

sin(mx) cos(nx) = 1
2

{
sin(m+ n)x+ sin(m− n)x

}

sin(mx) sin(nx) = 1
2

{
cos(m− n)x− cos(m+ n)x

}

cos(mx) cos(nx) = 1
2

{
cos(m+ n)x+ cos(m− n)x

}

Example 6.11 Evaluate

∫
sin 3x cos 5x dx.

Example 6.12 Evaluate

∫
sin 3x sin

5x

2
dx.
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fsinmxdx = - 052×+0
fcosmxdx = sihnmx +C

-①

-20
-30

sinfxl-e-sinxtffsih3XOS5xdx-ftzf.sn(3×+5×3 + sin (z×→×yydx/C0st×1=C0SX_④
=tzf(sin 8×-1 sin C- 2x)]dx ¥

= tzfcosgsx - cosfI It C
-

- tf - + cost ) ) -1C
= - tqcossrxtlqcos 2X + C

fsihzxsinzdx=f{[cos x- 5¥ ) - cos ( 3×+511]dx ④

= 'zf@sf¥) - cost'¥Ddx

=Efsine - sin¥ Itc
= Helsinki - fIsinfFDtc
= sink) - Insinf Itc #


