NV

oY g 3x(2x-3)1dx

n

K(b&z—Zl x)Ax

2
T b X -UX ¢C
3
= 2x'>«27_£x7‘+C It
Qi 1 S(—' Ix .—_1Y L_dx - (L ax
@ RIS 1+
Qresia X ot X
= L ocsinx - Farclm . +C 79‘\
w
Quiz Z SCOS X - gc.;s u du
W\
Woo UW=ax+q S‘cos(%cu\dx-_ S‘Qosu.idu
du_=9d 9
@ =-q‘- S'CDS udu
=%sim4+(‘_
=%sﬁv\ (ax«) +C #
“. du
Quix v S*ﬁ@ dx
x i U
G @D (e Ean = [ e
:.o\u«:‘:l.da X *
- =gkctudu
H dx = Xxdu

= fonu +C

=+M(¢QMX)+C. #
U
(T) S%d‘* = S'gec‘uéu = tom U+C = fomlLbnrd <C
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1 )1 1
For example, @ —2% + 1, -23 — 3, —23 — /2 are all antiderivatives of f

T . 2
NS R

1
3 3 3
[V N

gx"‘dx—_ %-)(3 vy C

v =

2.

(z)=.X...... L

5.1.2 Integration Formulas
Differentiation Formula Integration Formula
1 Liey=o 1/Oda:—C
Cdx ' B
d
2. —[kx] = 2. /kda::k:x—i—c
dx
d /
3. 2 lkf(e) = kf (@) 3. [f@lds =k [ f(o)da
d
4 Z1f(@) + (@) = () £ ¢'(2) 1 (@ 2 9@l = [ @dnt [ go)iz
d . n+1
. — 2" = na™ . "dx = =1l
5dx[] nx 5/xdm n+1—|—C,n;«£
1
6. %[ln]wﬂ = — 6. /xdx =Inlz|+C
7i[z]*x 7/exdxex+0
Cdxt ' -
d . a®
8. —[a*] =a"lna, a >0and a # 1 8 [a®dr=—+C,a>0anda#1
dx Ina
9. %[sinx] = CoS T 9. /COS.Q?d:L':SinZU+C
10. d—[cos:c] = —sinx 10. /sinmdm = —cosz +C
i
11. %[tanx] = sec’z 11. /secQJ:d:U:tanx—i—C
12. d—[cot x] = —cosec’x 12. /cosechdx =—cotx+C
i
13. %[sec x] =secxtanx 13. /secactanxd:v =secx + C
14. d—[cosec x] = —cosec x cot x 14. /cosecxcot xdz = —coseczx 4+ C
x
05 et ] = —— 15 / L ing +C
. —larcsinz] = . x = arcsinx
dx V1—a? V1— 22
1 1
16. %[arctan z] = o 16. / 522 dxr = arctanz + C
d
17. %[ln|secx|] = tanz 17. /tanxdw =In|secz|+C
d : .
18. d—[ln |sinz|] = cot 18. /cot xzdr =1In|sinz| + C
x

Academic year 2019
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Example 5.5 Evaluate [ COS\(}/E) dx
x

Example 5.6 Evaluate / e” sec?(e” + 1)da

1 1 .
Example 5.7 Evaluate / dx y dy =avesin x +C
Vi =g

N

1
du
S -az

= Orcsih w+C

= arcsin (é\ +C. #

(

\..__,.—-vdK - Q\'CS‘\H S'L- C
® ) m= @)+

[t - dom(d)ec

/

206111: Calculus 1
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Techniques of Integration

6.1 Overview of Integration Methods

A review of familiar integration formulas

1. du=u-+C 9. /cs02udu:—cotu+0
un—l—l
n _
2. [ u'du= 1+C,n7é—1 10. /sec wtanu du = secu + C
1
3. [ —du=lnu|+C
U 11. /cscucotu du = —cscu+C

au
Ydu=—+4+C,a>0,a#1

=
\\\\?\\\

1
e 12. /tanu du = In|secu| + C
5. [ e du=e"+C
13. /cotu du = In|sinu| + C
6. [ sinu du=—cosu+C
du .U
7. [ cosu du =sinu+ C 14. / N arcsm(a) +C
d 1
8. [ sec’u du = tanu+ C 15. / 2711,2 =— arctan(g) +C
a+u a a
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@ [romxdc - fobdoric

xRS Mot U AR, v d(Uv-) = udv+ vdu
S d(uv) = gu\dv -\-S\du
w = Sudv +{vdy

f1ax = ke fudv = wo-fudu <\

g\ 4V = Jd«C .
e \ ‘. k@A sdulasm @ \V\\'Eprq\'iov\ b‘d pqr{g
S \ d ( m \\ = ‘—W{\‘ msdunin sn\w‘uutjaigq

Ev. g@s\r\ X dx Lgonﬁu , dv gudu = Qv -S\:du
®\ O\U) v \,g'en u W ad o‘wj‘
w dv Iy sy Rmm3w7
WRo O U= X ;v = Slh X dX
du = &« ;N = S\Slr\ X AX
oV = -0S X
2 gxsir\& dx = (x)(-c05%) ~5(-c:osﬁx) AX

T -XCcOoSX + gcosx X

= YOSK+ 8 X +C #
gxs?wo\x —® U= 1\ > AV =XSIn Xd x
duz 0 dX y U3 (Xstnx dix

g =sinx  5dV=xdy
du=aosxdx 5 V=&

" st‘h xdx = ﬁz’_S'H\X ~§_’§Cﬂ5xo\x (72’07)

U = X$h X 7 AV = dx
du =(xcos X +ShNAx 1, V= X

.. SXSir\w\x; X S — gx-(xcosx +sin X )dx (lys
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6.2 Integration by Parts

6.2.1 The Product Rule vs Integration by Parts

Let G(z) be any antiderivative of g(z) ; G'(z) = g(z)

L (@)G(@)] = [(2)G(2) + [(2)G(x) = f(2)g(z) + ['(2)G(2)
/[f(x)g(w) + f(2)G(2)] do = f(2)G(2)

/ f(2)g(x) dz = f(2)C(x) - / f(2)G(x) de

Let u = f(x),du = f'(z)dz and v = G(z),dv = g(x) dx

/udv:uv—/vdu

Example 6.1 Evaluate / x sin x dx.

Academic year 2019 206111: Calculus 1
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Ynwerse Arigonownetric
E le 6.2 Eval /31 d [ rgpnomete
xample 6. valuate z°In x dx. ~
5 LIA
u= I x ~dv= X 'dx _1—[% .
emtlo [ 1=
d'u= -L dx ') \Y :2&? Alqekmim&lw
X 4
4
Sx"’ﬂ:mx ax = Dax X - (XN gy
/il 4 X
[
< XK Mm% _ L 3
. ASX Ax
= Xq—zq”\x y

6.2.2 Repeated Integration by Parts

Example 6.3 Evaluate / z2e® dz.

Us 12 - dv =€ dx

X
du= 2xdx ,v=¢ dodarnm

ms tnregrale by part
gxflexo\\c - xe” -dxedx | -® gourt W =& v, 5‘3
WuanE»
d\A: &K) \ :exc\x
£ {xd9x = xe* - Se"dqc
= xe* _e*
) T K T X K X
® gﬂec\* = Xe -2{xe -QMC,

2
= X ex~?_xe“+ze"+(; #

206111: Calculus 1 Academic year 2019



B gﬂmx dx u= I X 3 Av=dx ’ S\“W } uv—fudq I

dusdaen v =%
s Chinx S > ki x —§><-,l(o\'><.
= xImx -—de

= xmx —y +C #
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Example 6.4 Evaluate / e¥cosx dzx.

Example 6.5 Evaluate / arctan x dx.

W= wdm\x 1 dV"O\.X
du: 1 __4x 5 V=X
|4 X?
i Ymdov» xdx = Xarctam X — g\’:\&ax

Academic year 2019 206111: Calculus 1



1 206111 Calculus 1
wuvintanvvon: nisufFeudanls (Fugu) .. dndu Anedu

un—i—l
ey 1 udu = +C, n+#-1
- / n+1 7
a9uU1dunindasie LU

/(2x+1)3d:c /mdx

/x(3x2 —1)*dw /x\/ 322 — 1ldx

/ . 3 p COST_
sin® x cos x dx T
vVsinx
3 . sin
cos’ xsinx dx dx
/ \/cosx
5 ) sec?
tan® x sec” x dx dx
Vvitanx
5 N cosec? x
cot” x cosec” x dx dx
vcotx
u—-e"ﬂ
du= e du
J€DEd e
“ > fu’ du
1
gng 2 —du = Inju|+C
U
U uindane lUa

1
/ dx
2 + 1
/ C.OS T dr
sin x
X
/ ¢ dx
er +1

/ T
22 4+ 1
/ sin x d
cos T
3(17
/ dx
3 +1

/ 1

(20 +1)2
w=att | (e
du= bxdx

i

/ Vsin x cos x dx

/ v/coszsinz dx

w

X

= '*(Jll\’<
W = Secxax

| Va3

/ Vot x cosec? x dx

arcsin®

iz

U= )(s-rl
du = 3x%dx

/5

3+ 1

ec?

dz

|

‘éfﬂldu =Z|E—-|| 4c

(322 —1)2

=~ (¢ xr
d (203 d
v / V3z?2 -1 ‘

W= Sinx
sin x

dw

xz

dx

S
/ dx
tan x

/

5%
5% —1

dx

Aq
du.mxdx}l( w
CcoS T
5—dx
5 dx
cos?x
sec? x
5 dx
tan® x
2
cosec” x
5 dx
cot“x

sin“ x
arctan® x
/ arctan’ v ;-
1+ 22

3
/ < dx
x4+ 1
2
/cosec xda:
cotx
U=72"3
du=2" tnz dx du
27 d (fz‘ﬂmz %
2 + 3 € gy-hz&‘l*-f)
w

ne| _t d =
Su“d“‘%ﬁ*c -—-g‘ {-ﬁﬂ"‘&lc

Sld“: fnlnl+C
W



gnd 3 /sinudu:—cosu—l—C

a9uU13unindacie 1

/sin 2z dx /sin(2m +1)dz

in(l
/sm( n) dx /em sin(e”) dx
T

g0y 4 /cosudu: sinu+ C

a9uU1dunndacie LW

/cos 2z dx /cos(2x +1)dx

/@ dx /egC cos(e”) dx

L) /sec2udu = tanu + C

39u13 uAnTasie Wi

/sec2 2x dx /sec2(2x +1)dx

2
1
/sec (Inx) i

T

/ e” sec’(e”) dx

gnd b /cosecQudu = —cotu+C

39U 3 uAnTasie Wil

/ cosec? 2z dx / cosec’(2z + 1) dw

2(]
/ cosec’(Inz) . / % cosec? (¢7) d
T

/ rsin(a?) da

/em sin(e” + 1) dx

/x cos(z?) dx

/e“” cos(e” + 1) dx

/x sec’(2?) dx

/ex sec(e” + 1) dw

/ x cosec?(2?) dx

X
w=e &\
du=¢ax

W

du
d

/ 2% cos(2?) dz
/

3% cos(3%) dx

w=x
du=3xdx

Yy

#ereh

/ 3" sec?(3") dx

/ 2% cosec? (2%) da

/ 3" cosec?(3%) dx



gnd 1 /Secutanudu = secu+C

a1 dunintaeie U3
sec(lnz) tan(ln x
/ sec 2x tan 2z dx / (In 7) ( ) dx / e’ sece” tan e” dx
x
gny € /cosecucotudu = —cosecu + C
a_ a o = U= ‘QI X S‘Cﬁecu(‘d‘u dw
32u13 uAndasie 1N du= dx
% U du
cosec cot
/ cosec 2z cot 2z dx / (@ @)@ / e” cosec e” cot €” dx
T

gad 4 /tanudu = In|secu| + C

a9uU1dunndacie Wi

v* tan(2?) dx

/tan 22 dx /tan(2:c +1)dx /x tan(z?) do

/ tan(In ) dr /e“’“ tan(e®) dx /ex tan(e” + 1) dw T tan(77) dx

T

— —

gey 10 /cotudu = In|sinu| +C

39U 3 uAnTasie Wi

2? cot(2°) da

/cot 2z dx /cot(Za: +1)dx /xcot(xZ) dx

1
/cot( nx) du /ew cot(e®) dx /ea: cot(e® + 1) dx

X

— —

2% cot(2") dx

gos 1 /secudu = In|secu +tanu| + C

39u13 uAnTasie Wi

r% sec(2?) do

/sec?:vdx /sec(2:c—|— 1) dx /:vsec(:cQ)dx

1
/M dx /eac sec(e”) dx /ex sec(e® + 1) dx

X

—_— —

3% sec(3") dx



gad 12 /cosecudu = In|cosecu — cot u| + C

a9uU13unindacie LU

/cosec 2x dx /Cosec(QZL‘ +1)dx /:B cosec(z?) dx /w2 cosec(x?) dx

1
/cosec( nz) s /e“ cosee(e”) d /err cosec(e® + 1) dx /3z cosec(3%) dx

T

gad 13 /e“du ="+

39uU13unndacie LU

— — 2 3
/ e* dx / e “dx / e 3 dy / 2 dy / xe® dx /:)32€x dz
/ MM cosx dr / e“¥sinx dx / e gec? 1 dx / et cosec? z dx

U= Coee X
du = - cosecy cot < AKX

dw arcsin x arctanx
e e
/ese”secxtanxd:c —/e osec x cot z dx /—dx /—dx
V1— a2 1+ 22

dnd 14 /a“du -2 4

Ina
AU FuAnTaeie LW
/231 dzx /Z_x dzx /2_396 dz /22er1 dzx /m2z2 dz /m22z3 dz
/ 25T os  dx / 3°*Tsinz dx / TN 06?1 d / 5% cosec?  dx
/ 7T secxtan x dx / 2095¢¢T cosec x cot x dx / m dz w dz
V1 — 2 1+ 22



g3 15 / L4 in " 4 C

— AU = arcCsin —
il - VaZ — 12 a
a9uU13unindacie 1

/;d:ﬁ /de /x—zd:v
Vb5 — 2 V4 — a4 V9 — 26

sec? x

—dx
V9 — tan?z

secx tanx
/ seextans

4 —sec?x

sin x

———d
V3 —cos?x v

COS T

e
V2 —sin’zx !

e’ 37
4 S —
/\/2—625‘” ! /\/5—3% !

gnd 16 /ﬁdu = %arctan%—i—C

aau1duniniaes LUil

/5—|—1x2dx /4fx4dx /9—T—2x6dz
[s5me [remt e
/ 2—5662” e / 5+3x32z e / %dw

|7

cosec?

—— dx
V4 — cot®x

cosec x cot x
—dx

9 — cosec? x

/;dx
z(5+ (Inz)?)
cosec?

—d

/ 1—cot2z F

cosec x cot x d
—dx
9 + cosec? x



