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Example 6.4 Evaluate e¥cosx dzx.

=

—_— x
R0 W= CoS5 ¥ 3d\7=ed¥
X
du = —sinX g% ;s 2o = ¢~

. g efcos xdy = e*cos x - Se,x(_slr\ %) dx
= € oS X + ge"siv\ K AKX —

MNINA Se“sir\ x X 1800 Uz Sin X d\?’,‘:et?bc
Au,= wExdxX = e

L ggxs]n x dX = &'sin X ~ SQ)CCOS < A ——@
\m\;@'\i@ ge“cosxdx = €s x xegn X - Sefcos x
?_ge*cos\c X = E%cosx «Q&si\r\ 4
Se’(mw dx = %[e*cosx +e*slvx ><,] + C #
[su?\mm by yarts 2 al> (wvm-i'\]

Example 6.5 Evaluate / arctan x dx.

n = avctom w av = dx
du=_1_ax V= X e
\-HK?' /;u-(-»rx
S dy =Xk
gmdomx dx = xwdamx- AX = dm
ZL
X A d
\ Ansea S.\—acw\‘C =\ %%
=1(4
zy&d“
f_lQAA\\A—‘
z
-:_%__QA/\\\-EK’L'

dx = - 2
Smc\wxx X avchom X lZQM[chﬂ-\aC #:
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Integrating Trigonometric Functions

=1 &

sin "% cCosTX =
We start the section by reviewing important trigonometric identities as following:

6.3

n smq'x UNSR DO
® ‘\+cs%\_\tﬁ =£'\—n'7:- sin?z + cos?z =1 tan?z = sec?z — 1
";D és:*cag,\?m:cac * sin2x = 2sinxzcosx | cos2z = cos? x — sin’
A T csix sin?2 = 1(1 —cos2z) | cos?z = (1 + cos2z)

Cos ¥
To4a = Sty
6.3.1 Integrating Products of Sines and Cosines

If m and n are positive integers, the integral / sin™z cos™xz dx  can be evaluated by one of the

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

/ sin™x cos"x dx Procedure relevant identity
m odd set sin™ x = sin” !z sinx sinz =1 —cos’z
n odd set cos™x = cos" 'z cosz cos?r = 1 — sin’x
m and n even set sin?z = £(1 — cos2z) | cos’z = (1 + cos2z)
2.1 c2 1
or set cos®r = 5(1 + cos2x) | sin“x = (1 — cos2x)

@@ GS’IH’O(\ mlsu‘a\}ﬂ oo(“a-l (‘\RQU.J’ (T n.\aala\’m
Example 6.6 Evaluate /sm x dx. @K’\'\{ Ioc\a(\uﬁszf\{ﬁ“m SthZ x = | —cos &

Ss'ln"’x X = gﬁh«.-siv\lx Ax
= gSM X(’\ —Coslxwh(

g = * - - = X =
Qv w Cos %, du = —sihx dx =24 =

_ _ut) d
_gwﬁ M—s'u%«
= g(ut—\)dw

3 3
= U _wtC = B X_cosX AC #
2

)
Example 6.7 Evaluate / cos’z dz.

gcass X &K = goosx-cos“x dx
Cosx(cps <) o\x

w
(\\K =S¥ obs X AX
b

5(1-\1\"‘) dw
S .
S(\ bt ldw = u—%u tWiC = S\hx—%—ﬂhax%]ﬁs,‘hsx oC

206111: Calculus 1

Academic year 2019



113

Sth2%tcos?x = | -9 2 L
OWPDL Sin % 1y Cos X

\Y
2x Cos3a: dx. 0109’-'&!\0\')“4 ) AINYn onsov

Example 6.8 Evaluate / sin

gslnq'x cos3\< dx = Ssm"xwes?'x- Cosx dX d
w

Qn “-'L
T 5

%\I W= Sinx 3y AU = Cos xdy
. W(‘ ~w)du
1 g(“"-_u“)du

v s
=W U s C
S

= Sc ‘_cﬁ‘lsa Cpsq%- cosSx l’.)c

= ((cos”xc - o8’ 2y I

ﬂd

3 =
WX _3inx
~ ‘5+C'#

(2]

J

Example 6.9 Evaluate / cos'/? zsin® x da.

[}
Scosv""xsu‘n"’ KdX = Scos'3 X 8Ih* X-snx dx

dw
=-§Cosv3 K (\—COS?')()(SM xdxX )

Qi u=csx 3 du=-Sinx dx

= _guv-, (1-u")dw

= Su"" (u=Ddw

- o 4
=W - L f =3y -3uc4cC
10 4 (0] o [ o
'3
5 5 -_%cos X =2 s CR+C i
Example 6.10 Evaluate / (1 +sinx)2 dx.
2 . .2 sinz + cos?z =1 tan?z =sec?z — 1
g((-*sin X) dx = S(q +25in X ¢ Sin X) X
sin2z = 2sinz cosz | cos2z = cos?x — sin’

= X=92CosX + gsihtk dx l sin?2 = (1 —cos2z) | cos?x = (1 + cos2z)
= X -2®5X + S%.U_COS 2x) dX  (\FondaoeS

2
Sth w = L —osex)
X -QoES %zg((—cos 2X)dK 2

= X -2Cos x+:\i[x-$‘_h£}]+ C :ﬁ: Scos 2X duc

U=Z2X  jdu=2dx

il

’:'W\iv Scos mx X = Sin mX & C AX = du
—_— _/VV\ ) 2
2

Ss‘lv\w\xo\x=-cw+c ‘
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6.3.2 Integrating Products of Sines and Cosines with Different Angles

Integrals of the form

/ sinmx cos nx dx, / sinmz sin nx dx, / cosmx cosnz dr
S)Sin mX dx = - Cos wvX +C
wh
can be evaluated using the following identities: - sl
xXdx = S wmX 4
S-Cos m C

sin(mz) cos(nz) = ${sin(m + n)z + sin(m — n)x} 1

—(
sin(ma) sin(nz) = 3{ cos(m — n)z — cos(m + n)z} .__@
RO

cos(mz) cos(nz) = ${ cos(m + n)z + cos(m — n)z} .
Sn (-x) = —S[nXE
Cos(—x) = Cosx |

~O

Example 6.11 Evaluate / sin3z cosbx dr.

g Sih 3% s SRAX = S—‘i[ﬂn (3x+5%) +sin (3x—sx)] dix

=l g[_s'm B +sin (F2X) 1dx

]

'\2( c_o_si;_)_c — (oS (—2"‘ ) x

¥ )
_\.(-QG;%Q( 4 CoS (—27()) +C

_.1 Cos gs( +ICos 2X 4+ C

Example 6.12 Evaluate | sin 3:c sm — da:

g3“'\ X S dx = S-iicm (3x-3% )-cCos (3 +34 ) dx ©®
s 5) o (5]
= ll[s‘“ «(é') - 3w ("1‘2)] t+ C

1

\_,H

S
= ll{ia‘m (%) - %\’sln(“_g:n +C
= n(3)~ Lon() + C #-
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