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9 . Let y=arctanx
Inverttan\Differentiate ¥ / tany]=¥H



Suzy -% =L I
solve °¥i-¥=¥y=¥yÉ¥ ☐

ignore ≥ Fall 2022
10 . Let y=sinh-

'
×

"""+ˢ"ʰ) Identity
Differentiate

ddxlsinhyf-d-dxHcoshzy-sinzy-lcoshy-F-singcoshy.dz
,

= I
⊕

save

°¥×¥y=¥É=¥¥É¥F☐
11 . Let y= arcsinlsx )
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13 . Let
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33 . f(e✗+xYd✗=fe"t2xe×tx2d✗=et2J✗edx +¥ +C

j
IBP

ex
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. f. ✗ sink DX = ✗(¥ -sD)
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- ) -¥ + 14 fsinlzx )d✗
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35. J¥ydx=a¥)t Quick a- rule

0k¢ prove the a- rule with Algebra + a-sub.



36 - J✗¥gdX=Iar#¥)t Quick a- rule

OR, prove the a- rule with Algebra + u- sub .
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fyt-gg.de/--J#dw=arcsinfY-)+c--arcsinflnI)tcJw--lnx
dw=t

Trig.su#38-Jxarcsinxdx--YPX-2arcsinx-lzJ*dxgfDmi- Forget
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a- arcsinx dv=✗d✗
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☒ = Sino ✓ EVEN Power

d✗=cos = # arcsinx - IzÉd0 Now Half- Angle
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"""H
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"" [ lnxdx -- film.tn/--xlnxlFfix#dx=xlnxli-xliYIBPu--lnxdv--1dx
du=¥dx = elnti-luf-T.tt/e-ef+i--

→
✗
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42 . fcossxdx-fcos4x.com/dx--JCos2X)2icosxdX--f1-sin2x)?cosxdx
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a- sinxdu=co =/4- u42du= fl - 2u2tu4du= u -2÷+u +c
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NOTE : Don't Mix Half -Angle
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45 - fsinxcosxdx =/ sink - cos4.co#glx--fsin2xltsin2x)-cosxdx
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→
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=/ I d-u42du=Jw 1-zn4u4du-=u-¥+¥/ JEDanother n- sub.

a- sin-0du=cos = sino - agsiio-tsin-F-wjj-W-g-E.LI#Y+1-s1I-rgY/o
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49 .fi#-dx--arcsinfE)1?--ari*ij?arcinX-iF--z.--yo--⑤
so - J¥yyd✗= /y-ta.yy-2sei-do-fyf-e.gizsei-do-I-f.se?#odoTrig.snb

.

411-4420-1-1) 16sec't -0

4sec20
✗ = Ztanodx=2sei =↳f¥gd0=IgJcos20d0=¥flt÷2) doHalf -Angle -
tan -0=12

24in -000⇒ o-arctanHD-E.fltcos-120-ldo-l-u.IO-+stC=%- + sina.coso-l.to
Double Angle

.EE#--k.1arctanlE)+I-r+y.?-H+c
2

⇒ sina.AE/--T.1arctanlE)+2X-)tT#+y
⇒ cost __ 2¥14
" ' )(×¥%d×= /¥⇒.ch/--J#F.yy.2sec0-d0Trig.snbdon't drop 411mn20 1- 1)

4sec20
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tant -_¥ =S¥q -2%20-010=23 ) do -_¥Je&o
(suo )

'

a

2
= cos IF =# fcos 40 -

cos -0010=4-4 )@50)2cos⊖d0
⇒ Sino =_y ODD .
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w
-

_

sin -0dw=-
= 16-4 f / 1-sin# cos Odo .

= I

FINISH v.sub -64 ) (1-wYʰdw={yf 1-
2w2+w4dw

= !_y1w -2%+551

tc-tyfsino-2.si#0-+sinsI-)tc=l-4F-2-s(FyY+tF)J+c@x-y
•
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%
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f ✗Yarcsinxdx = ¥ arcsinx - t ) Ñᵈ¥ don't drop .

IBP 6

a÷×*¥=¥ar.in/-i-sjsi;...#.H-doTwTob
Trig. Sub . THO

✗ = sin-0 = ¥ arcsinx -1g fsin%df ODD Powerd×=cos
b

= ¥ arcsinx - § ) sin
"D- - sina.IO
"
fin2-012

×

0

⇒ FE
= ¥ arcsihx -§ J 4- cos%-)? sinodo

W = COS 0

dw=-sin = arcsinx IIs f 4-w42dw
- dw = sin D- DO ↑

1-2w2+w4
b



szlcontinued) = arcsinx + § / w - 2%3 +%-) + C

= arcsinx +↳ (050--25030-+1%-0) + c

= arcsinx + then -3ft#t.FI/+cs3.Jxarctanxdx=Earctanx-IfY+xioix---Earctanx-1=1×2,1-+1*-1 dx
slip - in /slip-out split - split

a- avctanx dv=Xd✗

du=¥×d× "¥ =

arctanx-E)¥⇒ ,

"

_ H*ᵈ×
= ¥ arctanx - { (x - arctanx) to

distribute

-
"" [ ✗ tan"H4dx -

_ Khitan - 'wt-dw-D-lwtau-h.li - Ji ,+%dw]
w=x2 = { [wtañhhi - { dp ]±dw=✗d××=°⇒wdw=2 ✗ =L ⇒ w=l i

same by chance .

=± lwtailwhi - { lnlplli ]IBP

Ñ4 °

a- tan"w dv= Idwdw=¥dwv =

t.lt#l-ta/io-1-lln2-e/ni)Jp--ltw2dp--zwd@I¥pP =¥-l
{↳ = wdw

Note : 0k¢ just go straight for IBP right away
u=arotan(✗2) dv=✗d✗
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ss.fi#-dx--JyYf+-dx--tsw!+,-dw--tzarctanw+c
=§arutanlx

dw=3✗Thx

so . [ xenrxdx -- ¥ enrxl ,
"
- t.it?#iix--Eenrx1i- ¥1?

IBP

u=enr×ow=¥ÉÉt.eu#-T-le4-Ddu=fx-.Exdxv--II--eIz-ef-+g---3e-g4-tg--3é
= ¥dx

Note : you can also simplify first using log Algebra, then use IBP.

e-

0% fixlnrxdx -- I?xÑ④dx=±,xlnxd×=E[¥lnx1?- If?xdx]
I BP

an=¥d×r=±
#""✗F- ¥1

,"|=¥en×y:# 1.
e.

u= lnx dv= ✗ DX

=¥¢n¥lnÑ - the4- f)=e¥ - ¥+1, --3imatch

A- J¥_×y%d×=J⇐÷yd×=JYY.si#gp.cos0-d0---fsi;F-.-/s-d0Fos-9(cosopx--sinOdx--cos-Od-
⇒ f-arcsinx
~



=/ do -_ ftaio-d-0-fseco-tdo-to.no - Otc

A. =¥*-arcsin±↳H⇒¥×
⇒ tano __¥µ

-
e s's' .fi/enxYiiI--x1enxHi-zI,enxdx=xlenxHi-zkenxf-tiX-dFf

warning : tux)4-2lnx
No !

± ,p

= ✗ flux)2µ - Zxlnx /ft 2×1 ? or pull all limits off . . .

a-tux
'

dv=1d✗

da=×v=×=elHÉÑ-

4eeie-exiji-zle-ijtt-lnxdu.sk= e -2%-2IBP

du=¥dx" Note :

you can also split ftnx - lnxdx but still

double IBP .

59 .JO#qtxtFgdx--arcsin(I)tj-arotan(Y-)1 ? a-rules

=arÉÉ¥arsiT° + ↳ tartan.LY#Y-Barctan/o]
= Ty
,
+¥=¥f+¥=7

Half- Angle

60 - f¥É×= fkj.Y-p.no#-d0-=16fsin20d0---l6Jl-cosz-o-)doEVEN
✓

Trig- Sub -

✗ = 45in -0
¥20dx=4co



sinQ=¥⇒O-=arcsin(¥) no-cost

= 8) 1- cos 1201 do- = 810 - tc

× =s1arcsinF)-l¥)T¥
⇒Ex

⇒ cos.at#%8arcsin(E)-xT-x-+c6l.fx3T9-Fdx--J27sin3O-.F-9sinO-300-010=243/sin>D- cos -Odo
JqFÉÑ ODD Power .

✗=3 sin -0

""

"d×=g,o. To

iii. Loso
sin

✗

= zyzfsiu2-O.cos4-s-in-Qdf-243JI-cos20-1.cos20.sino doCONVERT

I

g.FI?F2--&-243J(tw2)w2dw=-243fw2-w4dw---243fiI-¥]tc
⇒ coso=F

;÷÷!
= -2431¥ - '¥]+c=-24315T¥)¥F⇒sj+c

-
dw= -sinod -0

= -3(9-x4%+Ig(9-x2)%+①
note:

243=35 Note : Org Inverted Substitution also works

0k¢ IBP works

62 .fi#-dx--JY.-I-@+tdx-- I ¥,"

slip .in/slip-ontsplit-/split--X-3garctan(Fz)tC

=x-Fsarctan(¥
Note: Trig. Sub also works



✗=3

63 . f
}

Ñdx =/
✗=3

Fin . hosed-0=9fcos20-dOTviq.ws
.

-3 ✗=-3 ☒sifJ ✗=-3
Half-Angle

✗=3sine TOdy=3C0s0! 3%0
sin-0=5--7 arcs .in/X-z)--qf*3l-tco-z2-0JdO---9zJ*3ltcosl2-0)dO-

✗=-3 ✗=-3

42in-0USD 3

✗⇒

= :(arsines)tf¥)rÉ] /€¥¥ = :( at 1*-3
→

~q

⇒ .so=r ⇒ t.in?i#i-E-i-EiiEi-.*--i-:,*j
Makes Sense : Area of half circle of

= 9z|Izt⇒=9 Radius 3. ✗4-42=9

¥,Tr↳9T. Half→ 9¥
a.
✗

'k

64.1 ? rxlnxdx = E. ✗
"" lnxli-E.fi#dx--Exklnx/,e-4-gx%1eI

IBP

u-tnxdv-xkdx-2-zeY.lu/e-ln#-4-qTei-Ydu=t×dxv=§ =

2zek_4g-eKt4_q-2_qekt4_o@kekr6s.f?€dx=f¥g+3y¥d×
split /split u-subju.iq a- rule -

= *dnt > arcs

.in/x-y+cdn---2xdx---1ffuYy#t3arcsin(I)tC



=-Tt3arcsin(¥
0% Trig . Sub .

f×¥⇐dx= fzsiy.nl?-yt#-.%d0---J2sin-0-t3d0----2coso-+3O-+c
Trig . Sub

✗ =2sin -0 Isin) = -4 + Sarasin (E) tcdx=2ws ry÷sin0=¥ ⇒ E- arcsin (E)e-Ft3arcsinPTtC@4-Xzmatch1.Z
×

⇒Er
CHALLENGE

67 - ffarcsinx)2dÉ= ☒ lansing - 2)×aYY-d×
b

IBP

U=µrcsinxY dv=Idx NEWIBPdu=2arcsin×,¥µ=×(
""int -affinity .Edw
b
←
-

=X(arcsinxY-2[wcoswtfcoswdw]invert
~sinwdWw=YY€d×⇒×="①=×(are;n×Y+zwcosw - Zsinwtc ✗
FE

a- w
dw=s;nwdw=×lar↳in×T+2@ resin)cos(a¥nx)-2¥É;n✗+c

du=dww=-c=x(avcsinxYt2arcsin✗F-2X
%×
⇒☒ ⇒ coslarcsinx)=EY=F×a


