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= 6.XI - 211ft C
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Quite ft÷€¥×-Idf=If¥dx - 7f¥d×
= Igarcsinx - 7-arctanxtc #

U

Quite fcosCad④→ fcosudu
indu

Boa U-- 9×+1 :
. fcoslaxtnldx-fcosu.ly du

du =9dx

dx=h - I fcosudu
'

- f- sin U -1C

Quiz Is gydu
-
-

1gsincaxtiitcKu-lnxIO.fsecI@x7dx-fsecIurxdui.du
d×

=fseiudu
⇒ dx=xdu

-

- Tanu -1C

= tomllnxltc . #
U

du
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For example,
1

3
x3,

1

3
x3 + 1,

1

3
x3 − 3,

1

3
x3 −

√
2 are all antiderivatives of f(x) = . . . . . . . . . .

5.1.2 Integration Formulas

Differentiation Formula Integration Formula

1.
d

dx
(C) = 0 1.

∫
0dx = C

2.
d

dx
[kx] = k 2.

∫
kdx = kx+ C

3.
d

dx
[kf(x)] = kf ′(x) 3.

∫
[kf(x)]dx = k

∫
f(x)dx

4.
d

dx
[f(x)± g(x)] = f ′(x)± g′(x) 4.

∫
[f(x)± g(x)]dx =

∫
f(x)dx±

∫
g(x)dx

5.
d

dx
[xn] = nxn−1 5.

∫
xndx =

xn+1

n+ 1
+ C, n #= −1

6.
d

dx
[ln |x|] = 1

x
6.

∫
1

x
dx = ln |x|+ C

7.
d

dx
[ex] = ex 7.

∫
exdx = ex + C

8.
d

dx
[ax] = ax ln a, a > 0 and a #= 1 8.

∫
axdx =

ax

ln a
+ C, a > 0 and a #= 1

9.
d

dx
[sinx] = cosx 9.

∫
cosxdx = sinx+ C

10.
d

dx
[cosx] = − sinx 10.

∫
sinxdx = − cosx+ C

11.
d

dx
[tanx] = sec2 x 11.

∫
sec2 xdx = tanx+ C

12.
d

dx
[cotx] = −cosec2x 12.

∫
cosec2xdx = − cotx+ C

13.
d

dx
[secx] = secx tanx 13.

∫
secx tanxdx = secx+ C

14.
d

dx
[cosecx] = −cosecx cotx 14.

∫
cosecx cotxdx = −cosecx+ C

15.
d

dx
[arcsinx] =

1√
1− x2

15.

∫
1√

1− x2
dx = arcsinx+ C

16.
d

dx
[arctanx] =

1

1 + x2
16.

∫
1

1 + x2
dx = arctanx+ C

17.
d

dx
[ln | secx|] = tanx 17.

∫
tanxdx = ln | secx|+ C

18.
d

dx
[ln | sinx|] = cotx 18.

∫
cotxdx = ln | sinx|+ C
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Example 5.5 Evaluate
∫ cos(

√
x)√

x
dx

Example 5.6 Evaluate

∫
ex sec2(ex + 1)dx

Example 5.7 Evaluate

∫
1√

2− x2
dx
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6
Techniques of Integration

6.1 Overview of Integration Methods

A review of familiar integration formulas

1.

∫
du = u+ C

2.

∫
undu =

un+1

n+ 1
+ C, n #= −1

3.

∫
1

u
du = ln |u|+ C

4.

∫
au du =

au

ln a
+ C, a > 0, a #= 1

5.

∫
eu du = eu + C

6.

∫
sinu du = − cosu+ C

7.

∫
cosu du = sinu+ C

8.

∫
sec2u du = tanu+ C

9.

∫
csc2u du = − cotu+ C

10.

∫
sec u tanu du = secu+ C

11.

∫
csc u cotu du = − cscu+ C

12.

∫
tanu du = ln| secu|+ C

13.

∫
cotu du = ln| sinu|+ C

14.

∫
du√

a2 − u2
= arcsin(

u

a
) + C

15.

∫
du

a2 + u2
=

1

a
arctan(

u

a
) + C
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EI fysizxdx-fxsdx.ie

Ensor adorns Unruh v d (UV. ) = Udvtvdu

fdcuv ) = fudvtfvdu
Uv = Jadu tfvdu

fidx = Xtc fudv = Uv - Suda y
fad = + C

bnpgninsownsm.IO integration by parts
fld (¥,

) =¥,

-1C msoisninsnnevuielorhr

EI f④dx 650N
,
u
,
du Sadu = au - fvdu

Kdu
,
v baton uluioiwshuy

iron dvhiohrninrmsioy

Info n u = X
,
dr = sin xdx

du -- dx j v -- fsinxdx
.

'

.
V = -cos X

i . fxsinxdx = 6) C - Osx) - Sf- cos x ) DX
= - xcosxtfcosxdx
= -Xcosxt sin Xtc #

fxsinxdx -04=1 ;dv-xsinxdxdu-O.dk; v = fxsinxdx
-

y =sin x ;dV=xdx
du - cosxdx ; V= XI
i.fxsinxdx-xzsinx-fxzcosxdxfboilu-xsinxjdv.de
du -

-
Cxcosxtsinxldx ; V - X

i. fxsinxdx-xbinx-fx.fi/cosxtsinxjdxC72'oi )
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6.2 Integration by Parts

6.2.1 The Product Rule vs Integration by Parts

Let G(x) be any antiderivative of g(x) ; G′(x) = g(x)

d

dx
[f(x)G(x)] = f(x)G′(x) + f ′(x)G(x) = f(x)g(x) + f ′(x)G(x)

∫
[f(x)g(x) + f ′(x)G(x)] dx = f(x)G(x)

∫
f(x)g(x) dx = f(x)G(x)−

∫
f ′(x)G(x) dx

Let u = f(x), du = f ′(x)dx and v = G(x), 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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Example 6.2 Evaluate

∫
x3ln x dx.

6.2.2 Repeated Integration by Parts

Example 6.3 Evaluate

∫
x2ex dx.
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'
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e' DX
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"
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-
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-
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Example 6.4 Evaluate

∫
ex cosx dx.

Example 6.5 Evaluate

∫
arctanx dx.
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Z
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Z

tan 2x dx
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dx
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