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Problem:

/ 522
dzx
x4+ 4z + 3

Apply linearity:

.
=9 d
/:1:2—|—4:1:—!—3 v

Now solving:

2
T
f dz
2 +4x + 3

Perform polynomial long division:

B f —4x — 3 1) 4
N x2 + 424+ 3 g B
Apply linearity:

4 3
/1 de — / i
2+ 4z + 3
Now solving:

/lda:

Apply constant rule:

=T

Now solving:

/ 4 + 3 4
r? 4+ 4x + 3 B

Write 4z + 3 as 2 (2z + 4) — 5 and split:

_/( 2 (22 + 4) 5 ;
r? + 4z + 3 :1:2—|—4a:~+—3) v
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Apply linearity:

_4/‘ T+ 2 d 5/ 1 q
N x? +4x + 3 “ x? +4x + 3 *

Now solving:

x4+ 2 4
/:1:2+4:1:+3 :

du
Substituteu = % + 4z + 3 — — =2z + 4

. dx
(steps) — dx = T du:
/— du
Simplify:
B 1 /1 d
9 f u
Now solving:

1
f—du
U

This is a standard integral:
= In(u)

Plug in solved integrals:
| T i |
E/E du
In(u)

2
Undo substitution © = 22 + 4z + 3:

ln(:r:2 + 4z + 3)
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Now solving:

1
/mLHm+3d$

Factor the denominator:

1
/(a::—!—l)(a:—l—3) dz

Perform partial fraction decomposition:

:/(2(m1+1) N 2(:1:1+3))d$

Apply linearity:

_1/1d /1
2 ) 41 m_-Q_/.m+3 v

Now solving:
1
/:B + 1 i
_ du
Substituteu =z +1 — T = 1 (steps) —>
dz = du:

= [+ au

Use previous result:
= In(u)
Undo substitutionu = o + 1;
= In(z + 1)
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Now solving:

1d
/m+3$

du

Substituteu::c—l—?)—rva = 1 (steps) —

dz = du:

1
= [ —du
(7
Use previous result:
= In(u)
Undo substitution u = x + 3:

= In(z + 3)

Plug in solved integrals:

1 1 1 1 1 q
2/3:4—1 m_2/3[:—|—3 .

In(z+1) In(z+ 3)
2 2

Plug in solved integrals:

4 r+ 2 q : 1 q
/m2—|—4:1:+3 v /£B2+4:E-{-3 v

S5In(zx+3) 5Sln(z+1)
2 - 2

— 2111(:1':2 + 4z + 3) +

Plug in solved integrals:

1d 4 + 3
/ T_fm2+4m+3
5In(x+3) bSln(x+:

I — 2 -
= 2111(3: —I—4:r+3) 5 + 5
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Plug in solved integrals:

3:2
5 dx
/$2 14+ 3
25In(xz +3) 25In(a
2 + 2

= —10In(z? + 4z + 3) —

The problem is solved. Apply the absolute value
function to arguments of logarithm functions in order
to extend the antiderivative's domain:

/ 52 1
x2 4+ 4z + 3 v
25In(|z +3|) 25N

— —10111(|:J32 +4z + 3|) — 5 kD

Rewrite/simplify:
5 (4In(|z + 1| |z + 3|) + 5In(|z + 3]) — 51n(
2

ANTIDERIVATIVE COMPUTED BY MAXIMA: ‘

[f(z)dz = F(z) =

43

Oln(|z + 3 In(|lz +1
(- 2430, Iole |)+$)+C

Simplify/rewrite:

: (1n(|9:+1|)—91n(|m—|—3|) Yy

5 +m)+0

DEFINITE INTEGRAL:

2
1ff(=1=) de =

9In(4) —In(2) —2 9In(5) —In(3) — 4
()



