David Angel Huallata Choque

Calculo de integrales indefinidas o técnicas de integracién

Hemos decidido llamar a este inciso "técnicas de integraciéon”, debido a que a continuacion desarrollamos un
conjunto de saberes y anificios (procedimientos o técnicas) que nos permitan obtener las primitivas deseadas
en términos de funciones. Esto, al igual que en cualquier técnica, requiere destreza algebraica e ingenio.
Algunas de las técnicas desarrolladas han nacido de la prueba y el error, y han mejorado con la practica;
ademaés, cada estudiante le imprimira su acervo personal o particular.

Propiedades de la integral indefinida.

1./k:f(x)dx = k/f(m)dx (k = const., k#0)

2./(f(x)ig(x))d:c:/f(x)dati/g(x)da:

Formulas de integrales inmediatas.

1./d:n:w—|—c

anrl
2. "dx = 1
/m x n+1+c (n#1)

3./%=ln\m|+c (x #0)

4./ezdac=em+c

5./axdx=a +c (a>0 a#1)

ina

6./senmdx = —cosr+c

7./cosxda§=senx+c

d
8./ 2 =tgxr+c (z#gJﬂrn,nEZ)

cos?x
dz
9. senzm:_Ctgx+C (x#7n, neZ)
dz
10./7 =arcsenz +c (lz] < 1)
V1—2?
d
11./% = arcseng +c (lz| <lal, a#0)

12/7@: =arctgz +
. =ar
122 arctgx + ¢

dx 1 x
13/mzaarct‘gg+c (a#O)

dx 1
14. =—1
/m2—a2 2"

dx
15. | ——==In|lz+vVa2+a?|+c a#0, |x|>|a
/ == = nlz+V | (a #0, [o] > |a])

Directas (integrales directas). El método para hallar las integrales directas, consiste en tratar
de descomponer el integrando como la suma algebraica de varias funciones y luego aplicar las
propiedades y formulas basicas de integracion enunciadas. Este método es llamado "método
de integracion por descomposicion”. En ciertas funciones, descomponer la funcién en sumas
parciales no es tarea facil, pues depende de la experiencia, habilidad y practica del que calcula.

Tr—a

0, |z| <
T2 (@0, fal<la)

La integracion se consideraria entonces a partir de este punto como un procedimiento esen-
cialmente de ensayos. Por ello, para facilitar el trabajo, es conveniente que el alumno elabore
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o adquiera una tabla de integrales ya conocidas (como las que se presentan). Esta tabla de
integrales inmediatas permitira realizar alguna integraciéon tnicamente de la comparacién de
la expresion diferencial que se desea obtener, con alguna en la tabla. Si se encuentra escrita,,
entonces ya conocemos la integral. Si no es asi, probaremos algunas manipulaciones algebraicas
para reducirla a una de las formulas de las tablas.

Calcular las siguientes integrales idefinidas inmediatas:
91./@4—2&—6f+ﬁx+7ﬂx

Solucion:

/(m4—2x3—6x2+8x+7)d1‘:/x4dx—/ngdx—/6x2dx+/8xdx—|—7/dx
:/x4dx—Z/dem—G/deﬂc—i—S/aszc—l—?/dx

4+1 3T 2t 11

X
— —9 -
1r1 23yl Copr STt

1l 2_4 63+82+7+
f5x 41 Sx 2x Tz +c
Ly 1, 3 2
—gz —ix —2x° +4x°+Tx +c
3zt — 223 + 522 — Tz + 8
9.2./ 5 dzr
T
Solucion:
3zt — 223 + 522 — Tz + 8 3zt 223 5z? Tz 8
/ e dm:/ PR Rl
31‘74 2x¢ 527 T
= ot — L4+ 827? | dx
/(% ZE

—

2 _z -2
3x 2x +5 + 8z dx
T

7
:/szdx—/2xdx+/5dx—/;d1:+/8x_2dw
2 dx 2
=3 [zde—2 [ zde+5 | de—7 | —+8 | 2 “dx
T

B 3 .T2+1 2 xl—i—l +5 71 +8 x—2+1 +
TO9 ] iy T ImETe Ty e
ZS 2 .’,U71
233—2?+5x—7lnx+8_71+c
3 3

= 22 4 50— Tine - 8-
fgx 751 +ox —T7inx — EJFC

3 2 8
=z’ - +5a:—7lnx—;—|—c

1
9.3. / <x2 —2r + 2) dzr
T

Solucion:
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2 1 2 -2
x72z+—2 der = | x°dx — | 2zdx + [ 2~ °dx
T
z/xde—2/xdx+/z72dz
pRES

$2+1 .’17_2+1
oy Yyt et
_T e

3 "2 1

1. 2., 1
:§x3,§x2,;+c

1 1

=-2* -2 - —+c¢
3 x

9.4. /(a + bx)?dx

Solucion:

/(a + bx)?dx = /(a2 + 2abzx + b*2?)dx

= /ana:+/2abxdx+/b2x2da:
az/d:v—l—Qab/xdx—i—bQ/xde

1+1 241

x —l—me
1+1 241
2 3
2 o o T
= 2ab —+b> —
a“x + 2a 2+ 3

= o’z + 2ab

2ab b?
a’z + 73:2 + §x3 +c
ab b?
szQ + §$3 +c
b3
= a’z + abz® + gm?’ +c

:a2m+

9.5. /(a — bx)3dx
Solucion:

/(a — bx)3dx = /(a3 — 3a*bx + 3ab*z?® — b3x3)dx

= /a3dx—/3a2bxda¢+/3ab2x2dm—/b3x3dx
:a3/dm—3a2b/xda:+3ab2/x2dx—b3/x3dx

1+1 2+1 3+1

:a?’x—Sabe +3ab2x —b3x +c
1+1 2+1 3+1
2 3 4
3 2, T 2 X 3L
= —3a°b —+ 3ab® — — b’ —
a’x a 2+ a 3 4+c
3a2b 3ab? b3
:a3x—Tw2+ 3 m3—zx4+c
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xr — 2
9.6. g

Solucion:

[z

x3

$_2+1

dx = /(:c —2)2 7 3dx = /(ﬂlf2 — 227 3)dx

/1’72(11'7/2%73(1.% = /x*Qdme/x*Bd:c

$_3+1

T
- —2 A
ol T 3ql Tt gt
1 2 1 1
= —— 2 $2+C: ;+ 2+C
(:c—l)(x +6)
9.7. /wa
Solucion:
(r —1)(z2 +6) 1 [ (z—1)(2®+6)
/—dm— f/—dx
32 3 2

os. [ (14

Soluciéon:

12
/‘—+7+
T x

2

2

%/(JC —1)(z* + 6)z"%dz

1 2 -2
25/(m—|—6x—|—x +6)z""dx

21

—2+1

+6lnx+x+6

x? x !
+6Mx+m+6—T +c

x? 6
—+6lnx+x——| +c
2 T

1, 1 2
=-z°+6lnx+v—-—+c
x

3
3

) "

6 3

3 1 —2 -3
— dxr = / —4+ 2z 4+ 3z dx
T T

dx —2 -3
= | —+ [ 227 %dx+ [ 3z °dz
T

4

>+

Cc
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dx —2 -3
:/?+2/x dx—|—3/a: dx
T

—241 2341
=1 2
n|x|+ _2+1+3_3+1—|—c
-1 =2
=1 2—+3—
nlx|+ — t3—gte
3
:ln|x|—f—2x2—|—c
1 3 5 7
9.9. P*F‘FE*F dx

Solucion:

1 3 5 7 _ L _
/<x2—1‘4+x6—x6>d$:/($ 2 327507 C — 7278 )dx
:/m_2dm—/3x‘4dx+/5x_6dm—/7x_8dx
= /mfzdm—?)/x*4dx+5/m*6dx—7/x*8dx

1,—2+1 x—4+1 $_6+1 x—S—‘rl
= -3 5 -7

o1 "Tari1 T Ter1 T myil©
x ! x 3 x o x 7
SR S S Qi

i m e
S S B
Tz 3z3 5xd TaT ¢

1 1 1 1
==t -+ te

z a3 x5 27

x5
9.10. / E_ ? dx

Solucion:

[ (5 )e

3
1
9.11. /(1—1—) dz
z

Solucion:
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1\’ 3 3 1
/1—|—* dxz/ I+ -+ 5+ 3 |do
T T x T
3 -2 -3
= 1+—4+3x "+« dxr
T
3dzx 5 5
:/dﬂc—l—/T—&—/Sx dx—l—/x dx
dx 9 3
:/daz+3/—+3/x d:rJr/:E dz
x

241 =341
= 31 3
x+3In|x]|+ 72+1+73+1+c
z ! x 2
=z+3ln|z|+3—+ —+c¢
-1 —2
B 37 3 1
=z+3in|a]| o @—l—c
0x® + 122 — 623 + 722 — 4z + 2
9.12./ 3 dx
x
Solucion:
92° + 122* — 623 + 722 — 4z + 2 ) )
/ 3 dx:/(9x5+12x4—6x5+7x2f4x+2)x7‘3dx
x

= /(99:2 + 120 — 6472t — 42?4+ 2273 )dw
2 7 -2 -3
= 9z —|—12x—6+;—4m + 2z dx

9 Tdx 9 5
= | 9z°dz + | 12zdx — | 6de + | — — | 4™ *dx + | 22 °dx
T
2 dux —2 -3
=9 | 2°dr+12 | xdx —6 | du+7 ?—4 r 4dx +2 | x°dx

241 gl p—2+1 p—3+1
= 12 — l —4 2
St 2oy Ge+Tinlel—d g+ 2+
23 22 1 -2
9 2 o i
—3x+2x — 6+ 7Iln x|+x—2x2—|—c

— 9.3 2 _ é_i
=32 +62° —6x+Tiln| x|+ 5+c
r oz

QJ&E/CV—”@3—de

22
Solucion:

/(:E_l)x(f_l)dx = /(m — 1) (2 — 1)z 2%dx

= /(x4 —z -3+ )2 de

= /(x2 —z '~z 42 )dx
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1
/<x2x+x2> dx
T
2 dx 2
= | x°de— | —— | xdz+ | x”“dx
T
+1 1+1 z

2 —2+1
= —l —
or1 el ot
23 22 —1
1 1 1
:§m3—ln|x|—§m2—g+c
224+ x+1)2
9.14./(3)dx
T
Solucion:
2+ +1)32
/(?))dz/(x2+x+1)2:c3dx
T

= /(x4 + 223 + 322 + 20 + 1)z 3dx

= /(1’+2+3:1771 +2272 4273 )de

3 -2 -3

= a:+2—|—;+2x +x dx

3dx 9 _3
:/mdx+/2dx+/—+/2x dm—i—/x dx

T

dx 9 _3
/acdx—|—2/dx+3/;+2/x dx—l—/m dx
1+1

—241 73+

2 l 2
+2x+3in|z|+ _2+1+_3+1+c
z? z~ 1 z2

SR 2 Ly
2x+x—|— n|x\—x—2w2 c

1+1

+c

2 -9
9.15. / dz
z+3

Solucion:

2 b [ [
:/de:/(x—@dw
:/xdx—/Bdm:/xdx—?)/dx

.’I,'1+1 1

= 1+1—3m—|—c:§x2—3x+c

9.16 /7@3
T 422 -9

Solucion:




David Angel Huallata Choque

/ dx :/ dx :1/ dx 71/ dx :1 1ln _2+c
422 — 9 9 4 ) 32 4 3 2 4 3 3
4(1724) x —x $2_<2> 2 2 T+ =
2x —3
:giln 2 +c:1~lln z = 3)2 —|—c:iln (x—3)2+c:il v
4 3 |2x+3 4 2(x+3) 12 | Z(z +3) 12 |z+3
e
9.17./ d
5— a2
Solucién:
/d:z: :/ dx :/ dx :_/ dx :_/ dx :_1lnx—\/5+
5— x2 —22+5 —(22 —5) 22 -5 22— (v/5)2 2V5 |z +5
9.18./d$
2z2 + 8
Solucion:
dx dx 1 dx 1 dx 11 1
/2x2+8:/2(x2+4):§/m2+4:§/x2+22 2 iaTCtngrc_Zam%Jrc
dx
9.19. /m
Solucion:
dx dx 1 dx 1 dx 1 dx 11
/4x2+1:/ e :1/ . 1:4/212:4/12:4 Jaretg +e
4<x +4> A Tt o5 x2+<> 2 2
1 2 2x 2 1
=1 IarcthJrcfZarctg2x+0*§arct92:c+c
23+ 9z —2
9.20. /de
Solucion:
/ac +9m_2dw-/<m+ )daj—/xdw—l—/ 3dx /xdm+3/d$
2 +9 2 +9 249 z? + 32
:x1+1 +3- —arctg +C*x—+3arctg +C*1:E +1arctg +c
1+1 2-3 3 2 6 3 2 2 3
22 +4
9.21. /$2i—1dx
Solucioén:
/x +4dm—/<1+ )dx:/dx+/ oz dz +5 :/dx+5/d7x
2 -1 1 2 —12
=x+5- Lln T ’—I—c-x—i—ln 1’4—0
2-1 +1 z+1

9.22 z d

Solucion:

x? dp = 1 1 de— 4 dx _ (4 dzx B 1 ;
[wrrte= 1) de= [ [ [ [ mim=e gqerayee
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=z — §aTcth;—|—c

.’II2
9.23. [ 5 ——du

Solucion:
PP Y RPN Y (P I s
/x2—1x_ 21 x_/‘r 21 )T et Ty T
1l —
—x+2nx+1+c
ot
9.24. ——dx
2 4+1
Solucion:
/m4d/21+1 d_/Qd /d+/dx_x2+1 +1 o
21\ 2y1) T SN = R 21T
L e tgx +
—395 —x 2arch c
22
9.25. mdl‘
Solucion:
x? 5 dx
xQ—anxi 1+ —a2 der = | dx + x2—a2 dr +a PR
1 T — — ?f _
=z+a® —1I +c:z+—ln +C*x+—ln +c
) z+a 2a r+a 2 |z +a
=x+ =In — +c
xr+a
2 — gt
9.26./7&’5
14 22
Solucion:

2—1:4d B —x4—|—2d - —(x4—2)d B x4—2d _ > 1 J
/1+x2 w—/ 2 +1 33—/ 22 +1 x__/xQJrl x__/ T 2241 v
9 s 1 x
de — | d L x— ——arct
/ o /x /x2—|—1 911 T te

23 1 1
= ——z—iarctgz te=—z2d+a 4 arctgx + ¢

3 3 2

1+ 222
9.27. /7d$
22(1 + x2)

Solucion:

1+ 222 1+ 22 + 22 14 22 z2
x2(1 4 z2) z2(1 + 22) 22(1+22)  22(1+ 2?)

(e ) e f (e )

9
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5 1 5 dx

$_2+1 -1

T
_2+1+arctgx+c= _—1+arctgx—|—c

1
=——+arctgz +c

z
9.28.L/k3x-x/5)2dx

Solucion:

/(3:17 —Vz)ide = / ((32)? —2-3zv/z + (Vv )?)dz

:/(99:276x'z%+x)d:17*

2+1
@zt 9, 12 — , 12,
=9——6—5+4z+c=c’— —Vab+ar+c=3" - —z*Vrt+z+c
3 "3 37 75 5
9.29. /(2%+v3x—5)dm

Solucion:

/(2\3/:5+\/?T—5)dx:/(2\3/:E+\/§f—5)dx:/Q%daz—&—/\/?:\/:?dx—/wx

:2/&am+v§/v&M—5/dx:2/x%x+¢§/xim—5/dw

141 3+1 3 3

T3 xrz x€s Tz

=27 —+V37———Srte=27+ V35 —Sute

1+1 311 3 2
6 2v/3 3 2v/3
:4\/3x4+\?(Vx3—5x+c=2$\?’/5+{33\r—593+c
3
9.30. —+—|d
/(ﬁ+ 3 ) ’

Solucion:

/ 3+xﬁ:d—/ 3+3“Ci’d-—t/:a-'%ﬂg d—/Sﬁd+/ﬁwx

3 1 3 pm3tl 1 g3t r: 1 a3
:3/:r 2dx+3/x2dx:3-_é+1+3'g+1+c:3~5—1—3-34—0
6 2 2,
:I\/Jc?’—l—ﬁ\/ﬁ—i—c:&v\/f—i—ﬁm NZE e
9.31. /Wm Iz )da
Solucién:
149 141 3 4
x? xs x2 3
/(\/5—&—%)dm:/(m%—&—x%)daﬁ:/x%daﬁ—&—/x%ds&:17+17—|—c:T—I—T—&—c
3+l g+l 3 3

2 3 2 3
gv:c3+1v3x4+c:§x\/5+1z\3/5+c

9.32. /(\;5— \4/1»3> dz

10

3
2

3
3+l

+1

/(9x2 — 62 + x)dx

- _ s - _ s B 22+ =z
= [ 9x°dx 6x2dr+ [ xdr =9 | x°de—6 [ z2dx+ | xdr=9—-—6

+x+c
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Solucion:
/ 1 1 d / 1 1 d /( o _§)d / —ld / _éd
—— T = —— —5 | dx = T2 —x 1)de= [ x72dr— [ 7 1idx
\/E v 3 T2 xra
- T x 2 4
= - +c:T_T+C:I\F_T%+C:2\[_4\%E+x
2 1

9.33. /de

Solucion:
/(%;—1)3d$/(\3/§+1)3z1dx/((\5’/5)3+3.(\3/§)2.1+3,%,12+13)z1dm

= /(x + 3V 43¢z + 1)z de = /(x + 325 + 325 + 1)z da

:/(1+3x7% +3273 +x71)dx:/da:+/3x7%dx+/3x7%dx+/x71dx

1 2 dx gttt gmitl
:/dx—|—3/x 3da:—|—3/x 3da:—|—/—=x—|—3 T +3— +lin|z|+ ¢
T —§+1 —§+1

ol

=z+35+3

8
w‘w‘ Wl

9 . 9
+ln|x|+c:x+§\/3m2+1\3/5+ln\x|+c

w\»—t‘ 8

9
=x—|—§vgx2+9\3/§+ln|a:|—|—c

+1
9.34. /x dz

3/3;2
Solucioén:
z+1 z+1
g dr= | —5—dr= (z+1)x*%dx: (I%+I7%)dx: z3de+ [ 2 5de
V2 x%
141 .—-241 4 1
T3 T3 T3 €T3 33 3 33
= te=—F+gte=-Vaei+ -Vrte=- Va2 +3Vr+
T2 c 1 I c= Ve 1\/5 c= Ve Jz+c
1
9.35./ Val + —= | dx
5
Solucioén:
1 1 z3tl g3+l
/ VT + :/ i —— dx:/(x%+:E*%)d:c:/z%dac+/x*§dx:7+7+c
3/ 5 5 7 5
9 2
rz 73 2, 3 1 2 3 1 2 3
= — = —r2 — — — :7\/>9—7 :74 _—
%—i— _%—i—c 5% 7 3 m%—l—c 5V’ 5 sz—I—c 9x\/aj“ 2\%?24—(:
. 2
Solucion:

/<ﬁ+ %)2@/ (\/:E)2+2~\/E'\3}5+<\;5>2 dx/<x+2£+ 31:52>dz

11
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:/xdx—f—/Qx%d:r—i—/ac*%dx:/xdx+2/xédm+/x*§dx

! getl  pEtl x2 5 3
= +2 + +c=—+2—+——+c
1+1 41 —2+1 2 T 1
1 12 3 1 12
:§$2+7V6x7+1%+02§x2+7$%+3%+c
5 2
9.37. /<2\/5+> dx
T

Solucion:

2 2
3 3 3 12 9
/<2ﬁ+> da::/ (2\/5)2+2.2\/5.+<> dx:/<4x—|— \/E+2>dx
x x x x x
= /(4x +122% 2 4 9~ ) dr = /(430 +1227% + 92~ %)dx

:/4xdm+/12x*%dx+/9x*2da::4/xdx+12/x*%dx+9/x*2dx

1+1

1 1
-3+l p—2+1 2 1 —1

x €T €T
12 9 —4 12 p9
S I ar R g i T T S

xT

=4

2

9.38 /(lmn)zd
. . \/5 ui

4 24 1 9
:fx2+T3:§ —9—dc=222+24/x — —+¢
x x

Solucion:
1_n2 12_21n+ n\2 )
/(\/:E)dx—/ Lf (@) dx:/(1—2x”+x2")x*5dx
x €Tr2

1 2n—1 an—1 1 2n—1 An—1
:/(x_§ -2z 7 +ax 2 )dx:/x_fdx—/2x7dx+/x7dx

1 2n—1 d4n—1
1 2n—1 an—1 x~2tl xoz Tl x-z Tl
=f(ax2dx—2 | x 2 de+ [ x72 de= -2

B S IS
z? 22 M 2 4 2n41 2 4nt1
STl T TS Tt T Yt T e
= %—2ni1x%+%+4ni_1x%+%+c:2xé —2nilx"'x%+4n2+1x2"
_ ot 4z -z 2P x%—i—c:x% (2_ 4x™ n 2x2">+c
2n +1 dn+1 2n+1 4dn+1

9.39. /\/3ax dx (a>0)

Solucion:

/dez/@ﬁdmz@/ﬁdmz\/?E/x%dx:\/?;

x%""l x%
1+c: V3a—+c¢

1 3

2 2
2 3 2 2

= 3a-§x2 +c:§v3avx3+c=§\/3a3§\/§+c

12
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dx
9.40. _
/ V2 — 322

Solucién:

fartn [ e
3<3—“’2) V3 (( 3> _xz)
1

1 NEY:
= —arcsen —

arcsen ——+ ¢

YRR N

3 7
9.41. —
/ (1 a2 m) e

Solucion:

(e f 2 f s f
1+ 22 m v 14 22 m 1+x2 m

=3arctgxr — Tarcsenx + ¢

5 7
9.42. _ d
/ (2 + a2 m) !

Solucion:

J (o) - <xziz—¢;7>dx=/(mfm— f)
:/ / /x2+ 7/
i

=5 arctg — arcsen — + c =

R R L

2 8
9.43. d
/ <W+ 1—|—x2> v

Solucion:

x
arcsen — 4+ ¢

T 7
V2 V2 V2

arctg —

5
\[

/ m+1+$2 /m /1+x2 /m+ /1+a:2

= 2arcsenz + 8arctgx + ¢

3+m
9.44. dz
ViI—a?
Solucion:
3+V1-2a2 3 Vitz? 3 —
A = + dw:/ - da
V1— 2?2 VI—22 V122 Vi—2?2 A=72
/ 1) / Sdr +/d
= — T = - T
V1—2a? Vo2
3/ i +/d 3 + o+
= T Xr = oarcsenx T Cc
V1—a2
5— 1+ 22
g5, [P YL,
V1+a?

13
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Solucion:
5—\/1+x2 V1422 p / 5 PV J
T = — T
CVita? \/1—1—:102 V1 + 22 V1+22 A=+2?
/ 5 1) a / 5dx /d
= —_— xr = —_— €X
Vita? Vit a2
5/ d /d Sinlz + 1+ 22| + 7 +
= —_— T = n|x X X C
ita
3 12 3 2
0.46. /\/ 24+3+x ’
NG
Solucion:
/\/3—w2+\/3+m2 /\/3—x2+\/3+x2 /\/3—m2+\/3+x2d
T
V9 — 1 V(B —22)(3+122)

V3 — 22
V33— 223+ 22

V3 + x?
+ dx
V3 — 223 + 22

\/3—x2+\/3+:c2d
V3 —22V3 +a?

B M3=22 V=) 1 1 ;
_/ M\/3+x2 ¢3—x2¢3/+/7 /\/3+£2+\/37x2 v

_/ dx +/ dzx _/ dx +/ dzx
) V32 Vi—z2 ) Va?+3 V3 — 22

/\/ /\/ =lIn
= nm+\/x2+3‘+arcsenx+c

V3
- 3e*
9.47. e’ [ 5+ 7 dr
T

Solucion:

3 —x
/ex <5 + 24 ) dx = /61(5 +3e "z~ )dx = /(561 +3e” e Tt )da

= /(56”7 + 3" ) dr = /(56'7” +3e% 271 dx

~_+
— c
V3

z+/22 + (V3)?

+ arcsen

:/(563:—"-3-1'31‘_4)6131‘:/(5636—"—31‘_4)6[33

= /5exdac+/3x_4d1; = 5/ezd1’+3/x_4da@

—4+1 -3
:562+3_4+1+C*56 +3—3+c
SV LA

= 5e 3 23 c=5e c

9.48. /er (1 — 63> dx
T

Solucion:

Jo( 5o

(1 —e ™ 3)dx = /(e —e® e 3)dx
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= /(ew — e % dx = /(ew — %23 dx

— /(efﬂ —1-273%)dz = /(ew —a %)dx

—3+1
/exda:—/w_gdx:ez—x +c
-3+1

= € 7_72*"0*6 +ﬁ+c
e*r —1
9.49./ dz
et —1
Solucion:
21_1 :62_12 m_l $_|_1
/6 dx:/wdx:/@ﬂe)dx
et —1 e* —1 e* —1
:/E//?(e)dx:/(eul)dx
e££=T

:/ewdx—i—/dm:egﬂ—i—x—i—c

9.50. /2ch - 32% . 53% 4y
Solucion:

/2”0.32w~53mdx:/(2-32-53)wdx:/(2~9.25)“’dz

— / 09507 ds = —200 |
= YT w250 €

9.51. /6336 -3%dx

Solucion:
3 3)%
/e?’z -3%dr = /(633)m dr = 5263)3 +c
B 631 3 e 631 3 N
T Ine3+1In3 €= 3lne+1In3 ¢
6337 3t 63.% 3T

3143 T3 m3 '
32m_5z
9.52. [ ———dz
335

e (55)e () -6))
S G0
e [ (3) aem B (f) e

5
"3
5x+2 + 73:+1
9.53. —_d
/ 3z F

15
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Solucion:

5x+2 + 7x+1
/ 35%

do— |

5% 52 + 7% 7 /
———dzx =
5% 52 T

_/<W+W)dx_/(§j§j
/(52 57I>dx—/(52-7m+7-

5 5% + 7¢ 7
or 7T

X

ol
5x?/> dx

577 )dx

:/(25(7—1)%7(5—1)90)(11;: /25(7‘1)xdx+/7(5‘1)“”dx

_ (7, ()
=2 Hzq ey =2
5/(7 ) x+7/(5 )" 5ln71+7ln5—1+c
1 1
=25 [ +7 i +c=-25 i 7 5¢ +
T T T s T Tt s €
= —-25 ! 7 ! +c= 725 77 +
7= in7 5% Inb ¢ 7=In7  5%Inb ¢
2w—l+3w+1
9.54. /wa
Solucion:
2171+3z+1 2x 271_‘_313 21:2 1 13
/ 15* daﬁ_/ 57 dx_/ )"
_/ 2% 1+ 3% 3 da 2 n
“J \157 27 (3-5) 15 3¢ 5¢

2
9.55./2"” 1-—=

Solucion:

/21 (1_

92—
Vo

J()
() )] (3<
G o) S (4

JAE) e

2
15

15)T + 3(51)96) dz

3)
— | dz
536

2

2 ’ —1\z
15) dw+3/(5 )*da

1 \15 (57 1) 15 3-577
_i'l o T3 51 _2z s T Tlms €
"15 "15
2 xT
\B) s
725 2 5%In5b
"5
m)d

oo
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S Rt U [ER e IV
Ydx = /(2$ -1 af%)dx

Il
—
[\

8
I
[\
o
H\
(SIS

2t g3l ¢ 3
_ — +e
5 3
in2 -5 +1 n2 -3
B 2% 2 1 n 2% n 2 1 N
T n2 3 i In2 3 /13 ¢
2% 2 1 2%

T2 3 vz ¢ 2 3uvE

a~ %
9.56. /a <1 + @> d.’E

Solucion:

T a”” T a " T —x -3
a 1—&—% dr= [ a 1+x% dr= [ a®(14+a -z %)dz

= /(a”J +a”-a""- x_%)dx = /(a”” +a®" -x_%)dx

:/(a“’+a0~x_%)dx:/(aw+l-x_%)dx

:/(a“’—&—x_%)dx:/azdx—&—/x_%dm

3 1
a” x-1tl a® z1
=—+ + +4+e
Ina -2 +1 l 3
a”® 4 a®
= + -zt +c= +4vx+c
Ina 1 Ina

9.57. /0052 ;dat

Solucion:

1+ 1
/cos2zdx:/gosxdxz/<2—|—w;x)dm
_/dj+/cosxdx_l/d +1/ d
= 5 —5 =3 G 5 cosz dx
1 1

= §:c—|—§sena:—|—c

9.58. /tggx dx

Solucion:

1 d
/tg%dxz/( 5 —1>dx:/ 3; —/dxztgm—x—&-c
cos’x cos’x
9.59. /ctgzxdx

Solucion:

1
/cthxdx:/<Sen2x—1>da:=/seix2x—/dxz—ctgar—x—Fx

17
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9.60. /(3 senx — 4 cos x)dz

Solucién:
/(3senx—4cosx)dx = /BSena:dm—/élcosa:da: =3/sena:da:—4/cosxdx
=3(—cosx) —4dsenz+c=—3cosx —4senx + ¢
1
9.61. / (3 senx + — )dm
cos?z
Solucién:

1 d d
/(3sen$+ 5 )dx:/Ssenxdx—l—/ gg :3/senxdaz+/7gg
cos?x cos?x cos?x

=3(—senz)+tgx +c=—-3senx+tgx +c

8 — 7cos®
9.62. / O e
cos“xT

Solucion:

/8— 7 cos®x e _/ 8 _ 7 cos®z e _/ 8 _ 7cos¢x e
cos?x - cos?x cos?x o cos?r  ees T
d
—/(i?cosx)dx—/ 8? f/7cosxd:c
cos?x cos?x

d
:8/ a; —7/cosxdx:8tg:c—7senx+c
cos?x

1
9.63. /( 5 —|—3cos;l:—1)dx
cos?xz

Solucion:

/ L +3cosx —1 d:n:/ du +/3cosxdx7/dx:/ du +3/cosxdacf/d:c
cos2x cos?x cos2x

=tgr+3senx —zx+c

cos 2x

9.64. ————dx
/ 4 cos?x sen?x

Soluciéon:
cos 2x cos’z — sen’x cos’x sen’x
——do = | ———dr = — dx
4 cos?x sen?x 4 cos?x sen’x 4cos?x sen?z  4cos?xz sen?x
/ co5°T se’T 4 / 1 1 d
= — €T = — X
4eos°T sen?z 4 cos2zser’x 4sen?x  4cos’x

B / dx / dzx 1 / dx 1 / dzx
) 4dsen?z decos?x 4 ) sen?x 4 ) coslx

(—clga) — > tga+c= —~ctga — ~tga+
ctgr) — Jtgrte=—sclgr— o tgrtc

] =

2 2
9.65./ O
sen? 2z

Soluciéon:
/ 2cos2x do — 2/ cos 2x do — 2/ cos’z — sen’x d
sen?2x (sen 2x)? (2 sen x cos x)?

/ cos?x — sen’x d 2 / cos’z — sen’x

:L' =
4 sen?x cos?x 4
1 cos’x sen?x d 1 co5°T sem’x d
- — T = - — i
2 sen?x cos?x  sen?x cos?x 2 sen2xcos®T  sermx cosx

18
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B 1/ 1 1 do — 1 / dx / dx
) sen?r  cos2x x—2 sen?x cos’x

1 1 1
2<ctgxtgm>+c2ctgx2tgx+c

9.66. /(;v2 +2senz — 3¢ )dx

Solucion:

/(x2+286na:—3ex)dm:/x%x—i—/Qsenwdm—/Se“‘dm
:/aﬁQdm—i—Q/senmdx—S/e”dx

2t

~ 211

1
=§$3—2008.’L‘—36x+c

+2(—cosx) —3e” + ¢

tgPx + 4
9.67. / oot g
sen“x

Solucion:

SGTLQ.’E

3tg2x + 4 3tg? 4 3 4
/79 s dz / gr + dx:/ cos?z + dz
sen2x sen?r  sen?zk sen?x sen?x

3 sen?z

_ / cos2T n 4 do — / 3sen’x n 4 .
sen?x sen?x sen?x cos?x = sen’x
/ 3ser?T n 4 d / 3 n 4 d
sen’T cos?x  sen’x cos2x  sen’x

3dx 4dx dx dx
= + =3 +4
cos?x sen?x cos2x senx

=3tgx +4(—ctgz)+c=3tgx —4dctgx + ¢

2
9.68. /( 5 +356nw—5>dx
sen?x

Solucion:

2 2
/( 5 +356na:—5)da:=/ df +/3senxdx—/5dm
sen2zx sen2x
:2/ da; —|—3/senxda:—5/da:
sen?x

= 2(—ctgz) + 3(—cosz) — 5x + ¢

= —2ctgxr —3cosxT —dr + ¢

1 2
9.69. / 1tcose
1+ cos2x

Solucion:

/1+0052x d /1+0052xd 1/1+0052xd
——do= | ————do == | —————dx
1+ cos 2z 2 cos?x 2 cos2xy
1 1 cos?x 1 1
— COF N gp == [ (——+1)d
2/(0052x+c082x> * 2/(0032x+ > v
1 dx 1
2</c052m+/ J;) 2(gx+a:)+c

19
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—1t +1 +
=gtgrtgrte

970/ de
o 1+ cos2x

Solucion:

dx / dx 1 / dx 1 —
= = — _ = — €T c
1+ cos2x 2c0s%x 2 ) cos?z 2 g
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