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Integration Review

Simplify the integrand if possible.
Look for an obvious or a clever substitution.

Decide how you are going to integrate:
* Integration by Parts

* Trigonometric Integration

* Trigonometric Substitution

* Partial Fractions.

If none of the above work, try to manipulate the
integrand to transform it into an easier form which you
can apply the above techniques.
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Integration Review : Simplify the Integrand if Possible.

- N

® [(x+sinz)ids
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Integration Review : Simplify the Integrand if Possible.
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o f + sinx)?dx

9 — f:z:2 1 27 sin ¢ + sin? zdx
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Integration Review : Simplify the Integrand if Possible.

- N

o f + sinx)?dx

9 — f:z:z 1 27 sin ¢ + sin? zdx

1
o 1. fx2d$:§x3+6'

2. f2$sina:da; — 2f$sin$da;

= 2(—xzcosx — [(—cosx) - 1dx) by Integration by Parts,
— —2xcosx +2sinx + C

3. fsin2 xdx

= | Lo CZS(Q@ dx = %(w — %sin(%’)) +C
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Integration Review : Simplify the Integrand if Possible.

- N

o f + sinx)?dx

9 — f:z:z 1 27 sin ¢ + sin? zdx

1
o 1. fx2d$:§x3+6'

2. f2$sina:da; = 2f$sin$da;
= 2(—xzcosx — [(—cosx) - 1dx) by Integration by Parts,
= —2xcosx + 2sinx + C

3. [sin?zdx
o l—cos(2z), 1 1 .
= | 5 dx = §($— §SIH(2$))—|—C
® Therefore,
1 1 1

[(z+sinx)?dr = —2°—2x cosx+2sinx+—z——sin(2z) +C

L 3 2 A4
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Integration Review : Simplify the integrand if Possible.

f
Try [

-

sec x cos(2x)

dx

2sinx + secx
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Integration Review: u-Substitution.

B | o
o f\/f—l—:v\/}d:v




Integration Review: u-Substitution.

B | o
o f\/f—l—:v\/idaj

1
® Letu = /7 sothat du = —=dz and z = .
%

2z



Integration Review: u-Substitution.

B | o
o f\/f—l—a:\/fdaj

1
® Letu = /7 sothat du = —=dz and z = .
%

2z

® Then
1

1
et =l aov

dx



Integration Review: u-Substitution.

B | o
o fﬁ—l—azﬁdaj

1
® Letu = /7 sothat du = —=dz and z = .
%

2\
® Then
f ! d:z:—f ! dx
Vetay/z o (14 x)/e
1
= 1 u22du:2f +u2du



Integration Review: u-Substitution.

B | o
o fﬁ—l—azﬁdaj

1
® Letu = /7 sothat du = —=dz and z = .
%

2\
® Then
f ! d:z:—f ! dx
Vetay/z o (14 x)/e
1
— 1—|—u22dU:2f +u2du

® =2tan tu+C=2tan" ' /2 +C

o |



Integration Review: u-Substitution.

-

Try [tan™!\/zdz

Try [ eVedy



Integration Review: u-Subsitution and Trigonometric Substitution.

- | N

9 dx
f r2v/4x2 + 1
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Integration Review: u-Subsitution and Trigonometric Substitution.

B o
1
* ) 2/ 4x? + 1d$

o Try with u = V422 4 1 and complete the integration with
a trigonometric substitution.
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Clever u-Substitution

-

9 dx

I In(tan x)

SIN L COS &



Clever u-Substitution

-
s [

® letwu =In(tanx) so that

1 COS X 1 1
du = . sec? xdr = , : 5 dr = — dx.
tan x SINXT COS“ X SIN L COS &

n(tan w)

sin x cos ZE




Clever u-Substitution

-
s J-

® letwu =In(tanx) so that

n(tan w)

sin x cos LE

1 COS I 1 1
du = . sec? xdr = = - 5 dr = — dx.
tan x SINX COS? X SIN & COS &
® Then
In(tan x
f , ( ) dr = fudu
SIN & COS &
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Clever u-Substitution

- N

. f n(tan w)
smxcosx
® letwu =In(tanx) so that
1 1 1
du = . sec? xdx = C?Sw - 5 dr = — dx.
tan x Sinx COS* X SiN Z COS X
® Then
In(t
f n( an x) dr = fudu
SiN Z COS &
1 5 1 9
® = jut+ C = i(ln(tanw)) + C.

o |
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Clever u-Substitution.

Try [ cosx cos®(sin x)dz




Integration by Parts
-

. fln(le)d

X

X



Integration by Parts
- -

1 1
s | n(xx;— )dx

o — lh@+1)— [(=H—=

T r xrx+1

dx by Integration by Parts,



Integration by Parts

In(z 4+ 1)
s | = dx
o — —Lin(w+1) = [(=2)——dz by Integration by Parts
T 1 y J y !
1

-



Integration by Parts
- -

In(z 4+ 1)
2

o d
J =5 —da
o — —Lin(w+1) = [(=2)——dz by Integration by Parts

- P y J y ’

1
» = ——1] 1 d
T n( + )+fx(x+1) .
1 1 : :

o :—Eln(x+1)+f5—$+1da: by Partial Fractions,



Integration by Parts
-

I ln(x;—l)d

X

X

=z + 1) - f(-2)—

T r xrx+1

dx by Integration by Parts,

1 1
= ——1 1 d
:EH(QH_ )+fx(x+1) .

1

dx by Partial Fractions,
r+1

1 1
_ _ ] 1 o
ajn(x+)+fx

1
=——In(z+1)+Inlz|—In|z+ 1|+ C
T
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Integration by Parts
- -

I ln(x;—l)d

o T
X
o :—lln(w—l—l)—f(—l) 1 dx by Integration by Parts,
x ' x+1
o :—lln(x+1)+f 1 dx
T r(x+1)
o :—lln(x+1)—|—fl— 1 dx by Partial Fractions,
x r x+1
o :—éln(x+1)+ln|a:|—1n\:z:+1|+0
®» —1In ? +C

(0 + 1)z +1)
| J
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Trigonometric Integration
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o ftan4 rdx
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o ftan4 rdx

® = [(tan®z)%dzx



Trigonometric Integration
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9 ftan4 rdx
® = [(tan®z)%dzx
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Trigonometric Integration

-

o ftan4 rdx
® = [(tan®z)%dzx
® = [(sec’*z —1)%dx

9 — fsec4x—28602x+1d:z:



Trigonometric Integration

-

| tan* zvdx
= [(tan® x)*dz
= [(sec’*z — 1)*dx

= fsec4x—28602x+1d:z:

© o o o o

— f(taHQx + 1) sec? x — 2sec? x + ldx



-

K
9

o

9
K

°

Trigonometric Integration

| tan® xdx

= [(tan® x)*dz

= [(sec’*z — 1)*dx

= fsec4x — 2sec’ z + ldx

— f(tan2x + 1) sec? x — 2sec? x + ldx

1 3
:§tan r+tanx —2tanxz + 2+ C



Trigonometric Integration

-

o ftan4 rdx

® = [(tan®z)%dzx

® = [(sec’*z —1)%dx

» = fsec4:v — 2sec® z + ldx
9

— f(tan2x + 1) sec? x — 2sec? x + ldx

1 3
9 :§tan r+tanx —2tanxz + 2+ C

1
9 — gtan?’a:—tana:Jra:JrC.



Trigonometric Integration

-

Try fog tan® @ sec> Odb



Partial Fractions
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