Problem:

/ cos(x) sin(x)
: dz
cos?(z) + 3cos(z) + 2
du _
Substitute u = cos(z) — - = sin(x) (steps)
a.r
| : lu:
— dz = — Sin(z) du:

u
— - d
fu2+3u+2 !

... or choose an alternative:

‘Substitute sec(z) ‘

Now solving:

[F s
. u
u? + 3u + 2

1 3
Write u as ;(Bu -3) 5 and split

= 3

2u + 3 3
=f ; — ; du
2(u*+3u+2) 2(u*+3u+2)

Apply linearity:

1/ 2u + 3 | 3/ 1 |
— . Al — - aw
2 /) ul+3u+2 2] ut+3u+2
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Now solving:

/ 2u + 3
5 du
us + 3u + 2

dv

Substitute v = u? + 3u -+ 2 > 1 — 2u + 3
du
1

2u + 3

|
= | —dv
(),
This is a standard integral:
= In(v)

Undo substitution v = u? + 3u + 2:

= In(u® + 3u + 2)

(steps) — du = dv:

Now solving:

1
d
/u2+3u+2 2

Factor the denominator:

du

1
/(u-l—l)(u—}-?)

Perform partial fraction decomposition:

1 1
—/(uH - u+2)d“

Apply linearity:

1 1
_/u+1du_/u+2du
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Now solving:

! d
u+1u

dv

Substitutev = u + 1 — T = 1 (steps) —
U

du = dv:

1
= /— dw
v
Use previous result:
= In(v)

Undo substitution v = u + 1:
= In(u + 1)

Now solving:

1
_/u—|—2du

| dv
Substitute v = u + 2 —— T = 1 (steps) —
du

du = dv:

1
= [ —dv
v
Use previous result:
= In(v)

Undo substitution v — u + 2:
= In(u + 2)
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- d 1d
/u+1 u_/u+2 “

=In(u+1) — In(u + 2)
Plug in solved integrals:

1/ 2u + 3 3 1
'~ u——[ = du
2 u2+3u+2 2) u*+3u+2

In(uw?+3u+2) 3ln(u+2) 3ln(u+1)
2 T3 T 2
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Plug in solved integrals:

u
. a4
/u2+3u+2 “

In(u?+3u+2) 3Iln(u+2) 3ln(u+1)
2 B 2 i 2

Undo substitution © = cos(z):

In(cos®(z) + 3cos(z) +2)  3In(cos(z) + 2) N 3In(cos(z) + 1)

2 2 2

The problem is solved:

cos(z) sin(z)
/cosz(:t:) + 3cos(z) +2 i
In(cos?(x) + 3cos(x) +2)  3ln(cos(z) +2)  3In(cos(x) + 1)

T 2 - 2 * 2 e
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