INTEGRAL METHODS\ TRIGOMETRIC SUB.
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NOTES :
jtanxdx =—Ln \cosx \

jcotxdx :Ln|sinx‘
jsecxdx =Ln|secx +tanx‘

jcscxdx =—Ln ‘cscx +cotx ‘
s Al il Al s gail) oy ASLD a3 ) EOGN Ruall gaa) g gad Alls pllae) Al

Nat +u? = u=atané
N -
Na —u® = u=asinf

2 2
u“"—a- = u=asect

EXAM :
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16+u’

u=4tanf =>du =4sec’0dO taan%:Q:tan_l(%)

j du :J 4sec” 0d 0
16+u> 716+16tan”
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dx
oo
X =2sin@ =dx =2cos0d0 Siné’:xz:@:sin_l(%)
J. dx _j 2cos@d 0

x2J4—x? ° 4sin? O/4—4sin’ 0
¢ 2eos0d0 1. do

4 4sin29-m 47 sin* @

— lJ‘CSCQ ad 6 = _—lcott? = _—lcot(sin_l(x—)) +C
4 4 4 2

Jx2-25

S R

x =5secd =dx =5secftanbd 6 5609:%292530_1(%)

J-\/255ec -2 Mtan@dé’
:5_ \Jsec’ @ —1-tanOd O

= 5_-tan2 6d 0 = _[(SBCZ 7 —1}19

=5[tand - 0] = S[tan sec”’ (xg) - Secl(é)} +C
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I\/4—x2dx
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. . X .o-1,.X
x =2sinf =>dx =2cosfd @ , st:E:Q:sm (5)

x=0>60=0 |, x:2:9:§

2 3 3
j\/4—x2dx = id4—4sin2 0 -2cosbd 6 = j‘4cosz ad 6
0 0 0

(1+cos26)d 6 = 2[6’+ %sin26’}2 =7
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O eyt |
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l '(IJ‘:/9—x2
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x =3smnf =dx =3cosfdf , siné'z%:ﬂ?:sin_ 3

x=0=60=0 x:339:§
:ox? 7 9sin” O 7 .9
ﬁdx = 3cosfd O =9 |sin"6d6O
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Uj 1+t

t—tan9:>dt:seczt9d9 , O=tan 't

j 1+t J‘\/1+tan2
tan @

_I 1 ,ces@
_,ceﬁsiné’

sec 6’

sec” 0d 6

ec” 0d 6 = j

sec” 0d 0 = jcsc Osec” 0d O (by part)

u =csch dv =sec’0d o
du =—cscfcotf v =tanfd 6

=tanfcscl + .[csc(;’a’dé) =tan@cscO+ Ln ‘csc9+cot9‘

—tantan 'fcsctan ¢ + Ln|csctan ' ¢ + cot tan_lt‘JrC

x =secl =dx =secOtanOd O ,60=sec '(x)
_Jsecé’tané’dé? B _Jsecé’tané’dﬁ

Vsec’ 61 ) tan®

=LnlsecO+tanf|=Ln ‘sec sec ' (x )+ tansec” (x )‘

= jsec@d@

=Ln Ix +tansec” (x )‘ +C
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n

) -1 .
Jsm”x dx = —sin" ' x cosx +

n-—1

jsin”_zx dx

n

EXAM :

jsin3x dx = _?lsin

-1 .
=—sin

zx COSX —

2¢ .
% x cosx +§Is1nx dx

gcosx +C
3

. . 3,.
jsm4x dx :?5111336 COSX +stm2x dx

-1 .

3(-1

= ——sin’x cosx +—| —sinx cosx +1.[dx]
4 4 2

\ 2

. 3 3(-1. 1 ]
=—sin"x cosx +—| —sinx cosx +—x |+C
4 4\ 2 2

1

n

jcos”x dx =—cos" 'x sinx +

n-1

Icos"_zx dx

n

EXAM :
1

jcos3x dx =—cos’x sinx +gjcosx dx
3 3

1

1

jsin3x dx =§cos3x —COSX

J‘c053x dx =sinx —

:§coszx sinx +§sinx +C

< special rules
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If m & n are positive number ( inteager ) then : -

Isin"’ x cos "x dx
n odd —= cos’x =1-sin’x
n even —= sin‘x =1-cos’x

m,n odd == cos’x =1-sin’x or sin’x =1-cos’x

m,n even —=> Coszx:%(lJrcost) and sinzx:%(l—cosbc)

: Aage cilliadle
Sin"x=1-Cos’x JS Jiga3 casd 29 Cos ) ol 9 5208 Sin A ol J)gead) (B et 13 -1
Cos’x =1- Sin’x JS Jasai casd 295 Sin ) ) 9 g8 Cos ) ol JIsad) A ket 1) 22
Cos’x =1- Sin’x 3 Sin*x=1-Cos’x L Laaaa) Js a3 cuasd ¢l jb L) bl 13) -3

LB ) il Al UAS ) e Ad pgeall g
A fsal) coa cpillall Jagal caasd s g3 Glat) S 131 Ll — 4

cos” X :%(14-005235) and sin® x :%(1—005226)

EXAM :
jsinzx cos” xdx
: 2 2 . 2 » 2
:Is1n X cos” x cosx dx :I51n x (I—sin”x)cosx dx

: : 1. 1.
:I(s1n2x cosx —sin* x cosx ) dx :§s1n3x —gsmsx +C

jcoszx sin’ x dx
2 2 2 2 \oi
:Jcos X sin” x sinx dx :Icos X (1-cos”x)sinx dx

: : —1 1
:J(coszx sinx —cos” x sinx ) dx :?0053.1' +§c0s5x +C
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Isinsx cos” x dx
.. . 2 2 - 5
= | (sin” x )” sinx cos’ x dx = I(l—cos X ) sinx cos” x dx

= | (1-2cos’x +cos”x)sinx cos’x dx

= | (sinx cos’ x —2sinx cos’ x +sinx cos’ x ) dx

—1 1 1
=Fcos6x +Zcosgx ——cos’x +C

Jsinzx cos” x dx
1 1
:Jé(l—cost ).5(1+0032x)dx

=i.|'(1—cos2 2x )dx = —:sin2 2x dx

X —lsin4x ]+C
4

CDQI'—-"\‘“""_'l
|

:i%j(l—cosélx)dx =
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Jtan”x dx =Ltan”_1x —Itan"_zx dx
n—1

EXAM :
1
jtan3x dx :Etanzx —Itanx dx

=ltan2x +Ln‘cosx ‘+C
jtan“x dx :%tan3x —Itanzx dx

:ltan3x —j(seczx —1)dx :%tan3x —tanx +x +C

n-—2

jsec”"_2 x dx

1 _
sec" ?x tanx +

Isec”x dx =
n-—1 n—1

EXAM :
3 1 1
jsec X dx = —secx tanx +—jsecx dx
2 2
1 1
= —secx tanx +§Ln|secx + tanx \+C
1

jsec“x dx :§Seczx tanx +§jseczx dx

1 2
— “sec’x tanx +§tanx +C
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: Aaga Saata
tan"x 83l aladiul lgla &5 e g Sec’=1+tan® Jignd gl 390 Sec ) o Jligmad! B el 131 -]

HE
. s Jalsil) 5 Ainial) 2 d 3aa) 5 Sec” &5 aa Sec’=1-+tan® da_pau:qﬂ @>3) Sec ) o) Jsead) (B ae) 1Y)
Sec“gf sacld alaaiollgls ‘33 Gas tan’=Sec?-1 Jisad caagd g tan A o4l 5 ‘54_;5 Sec ) ol Jigeadt c_,s e 131 -2
A (e g diEa) b 4l Baslg Sec 9 5aalg tan o askiy tan’=Sec’-1 Jagad b Ol tan , Sec J ol e 1313
L 8l Lglalss

jtanm x sec” x dx

n even —= sec’x =1+tan’x
m odd == tan’x =sec’x —1

m even,n odd —= tan’x =sec’x —1

EXAM :

Itan3x sectx dx = jtan3x sec’x sec’x dx

= ItanB x (1+tan’x)sec’x dx = j(tan3x sec” x + tan’ x sec’ x ) dx

= ltanqx + ltanﬁx +C
4 6

Itan3x sec’x dx =Itan3x sec’x sec’x dx
= '[tanB x (1+tan”x)sec’x dx = j(tan3x sec’x +tan’ x sec’x ) dx
1 1
= —tan'x +—tan®x +C
4 6
Itan4x sec’ x dx =I(seczx —1)* sec’ x dx

:I(sec4x —2sec’x +1)sec’x dx =I(sec7x —2sec’ x +sec’ x )dx

Isec:?x dx =lsecsx tanx +§Isecsx dx
6 6
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Itan“x sec’x dx = lsecsx tanx +§Ise05x dx —2Isecsx dx +Isec3xdx
6 6

= lsecsx tanx —zjsecsx dx +Isec3xdx
6 6
| 5 7(1 3 3 3 3

=—sec” x tanx ——| —sec’ x tanx +—_[sec xdx +'[sec xdx
6 6\ 4 4
| 5 7 3 1 3

=—sec’ x tanx ——sec x tanx +—_[sec xdx
6 24 8

1 7 3 1(1 |
=—sec x tanx ——sec’ x tanx +—| —secx tanx + —Ln \secx +tanx‘ +C
6 24 8\ 2 2

Isec3x tan’ x dx =Iseczx (sec’x —1).secx tanx dx

=J(Sec4x .secx tanx —sec’x.secx tanx )dx =

1 |

=_—sec’x ——sec’x +C
Isec4x tan* x dx =jsec2x (1+tan’x )tan* x dx

:j(seczx tan® x +sec’x tan®x ) dx =

1
— tan’x +—tan’' x +C
5 7
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sin4 cos B = %[sin(A —B)+sin(4 +B)]

sin4 sinB = ;[COS(A —B)—cos(4 +B )]

cosA cosB = %[COS(A —B)+cos(4 +B )]

EXAM :
jsin 5x cos3xdx = % J(sin 2x +sin8x )dx

:1[—1005236 —lcos&x}+C
21 2 8
jsin4x sinx dx :%j(cos&x —cosSx )dx
—l(lsin?ax —lsin5x]+C
2\3 5
jcos7x cos 2xdx :%I(COSSx + cos9x Xx

—l(lsiHSx +lsin9xJ+C
2\5 9
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