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PROLOGO

Para los alumnos de las distintas Facultades donde estudian Andlisis Matemdtico y ante el
requerimiento de los mismos, se ofrecen estas tablas de derivadas y de integrales que redun-
dardn, sin duda, en su beneficio.

Encontrardn aquf la mayorfa de los casos que se les pueden presentar (en total mds de 800);
no obstante, es conveniente destacar que las tablas no deben emplearse mecdnicamente,

sino atendiendo a la indole de los problemas que se les planteen y a los valores que estén en
Jjuego.

El autor
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A. TABLA DE DERIVADAS

Dada la funcién y = f(v), la funcién derivada es dy _ f)=Fx) 1.
dx

OBSERVACIONES

1. Para indicar la derivada de una funcién y = f(x), suelen utilizarse cualesquiera de las
siguicntes notaciones:

@, -@;Df( ), -2

d Al
a0 a0t DTOR oy e fly

quc se leen “derivada de y con repecto a x”.
Por comodidad emplearemos y’.

2. Con a, c 6 k indicamos las constantes, mientras que #, v 6 w son funciones de x, que es la
variable independicnte.

3. Con log,x indicamos logaritmo de base cualquiera, de x.

En particular llamamos logaritmo natural de x, que indicamos In x 6 Ly, al logaritmo de
base e, es decir In x = Lx = log, x.

4. No debe confundirse la funcién reciproca con la funcion inversa.

Si f{x) = cos .x, su reciproca es r(x)=

cos x
Sif{x) =cos x,suinversaes f~ ! (x) = arccosx

Con respecto a las fuciones hiperbdlicas inversas, si por ejemplo, f:R — R/f(x) = shx
exise fURSR/A () = arg shx; utilizaremos esta notacién “arg. sh x”, que se¢ lee
“argumento cuyo seno hiperbdlico es x”.

Veamos la tabla:
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23.

y=c
y=x
y=av
y=au
y=u+v+w
y=u-v
y=uv
Yy = uvw
y= X

v
y - \.Il
y=x"+k
y= u"
y -‘_Il

n

L l(."

) n

y=Lu

y = a*(cona>0ya#1)
y = a“(cona>0ya=#1)

a<\’
Ina

o

y=0

y=1

Y=a

YV=au
Y=u+VvV+w
YV=u-v

Y=uv+uw
Y =uwvw+ uv'w+ uvw’

, wv—uwy

y = 2 -
y=ny"1
y=ny"1
y=nu""lw
yr = ‘.n-l
y=u""lu
N
/ 2172
y = u'

2u
yo ]

n 4xm!

nifu" ! i
. 1
y =z
X
.,
‘) = —
” u
y=d-La

y=d' Lauw



u
a
24, I Y=a" -
Ina Y
25, y=¢¥ V=et
26‘ y — ell‘ y; = ell u;
27. y=u" y=vulw+uwLuv
, 1
28. y=log, x y o= loga(’;
l 1]
29. y=log,u y' = logaezu
30. y=senx y' =COosSx
3. y=senu y=cosuu
32. y=C0S X Yy =-senx
33. y=cosu y=-senuu
. 1
4. y=1gx y' = — =sec’v = l+1tg’x
Cos “x
' u' 2 2
3s. y=tgu y = - = sectu u = (L+1g°u)u
cos“n
, 1
36. y=colgx y' = ———5- = —cosccx = — (1 +cotgx)
sen “x
o , ,
37.  y=cotgu y' = ~— = —cosecu u' = —(1+colg’u)u
sen“u
. senx
38. y=8CCx y = 5~ = 1gx secx = senx sec 2y
€os“x
39 e Lo_osenu o . ’
. y=secu y'= ——-u' = tgu sccu u' = senu secu u
cos“u
, cos.x
40. ¥ =Cosec x ¥ =~ = —COlg.X COSECX = —COSX COseC’x
scn-x
, cosu .
41. ¥ =cosec i Y = ————u = —colgn cosecuu' = —COSHU COSCC uu
sen i
. |
42, y=arc sen x DI
J1-x*
. u' n T
43, y=arc sen u y' = —=—= (cuando - 3 <arcsenu < 5)
1-12




45.

47.

49,

50.

51.

52.

53.

54.
5s.
56.
57.

58.

6.

61.

¥ =arc cos .y
¥ =arc cos u
y=arctgx
y=arctgu

y = arc cotg x
y = arc colg u
y = arc sec x

¥ = arc sec u

y = arc cosec x

y = arc Cosec

y=shx
y=shu
vy=chx
yv=chu
y=thx
yv=thu
y=cothx
y=cothu

)Y = ————..__._—;
|
o=t (cuandoO < arccos i <
Jl - u
, 1
v = —
1+x°
. u'
)! =
1+u
y = IR
L+a2 1+x°
Y = W 1
1+ 1+u?
, 1
y = =
xA/xz— 1
, u'
y = =
uju -1
yo=- :
x«/xz— 1
y = - u'
uu? -1
y=chx
y=chuuw
y=shx
y=shuu
1
y = S =S h2xy
chx
. u'
y o= —h(,— = sech®u w'
chu
. 1 2
y' = ——h—z— = —cosechx
shx
, u'
Vo= e



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.

y=sechux
y=sechu
y=cosec hx
y=cosechu
y=argshx
y=arg shu
y=argchx
y=argchu
y=argthx
y=argthu

y=argcothx

y=argcothu

y=argscc hx

y=argsechu

y=argcosec hx

y=argcosec h u

, shx

) chlx
shu
ch?u
chy

sh2x
, chu

sh2y

y = -

= —sechx thx
' = —sechu thuu'

= —cosechx cothx

u' = ~cosechu cothuu'




B. TABLA DE INTEGRALES INDEFINIDAS

De [1], (pdgina 1) obtenemos la diferencial
dy =f'(x)dx = F(x) dx

Laintegrales] = ,/(‘ly = ,/.;’(x) dx. siendo la funcién primitiva flx) + C, 1al que f'(x) = F(x).

B,;. REGLAS PRINCIPALES PARA LA IN"I‘EGRACI(')N

a. Sif'(x) = F(x), entonces

ﬁ’(x) dx=fix})+C

donde C es una constante arbitraria, llamada constante de integracion.
b. Si k es una constante arbitraria, se cumplc

/I:'I'”(x) dy=k _/1:7(x) dx

¢. Se cumple que J [Fix) £ Fo(x) £ F3(x)t . )dx = JFI(.X) dy * JFZ(x) dxx J-Fg(x) dv
d. Si ,[F(x) de=fix)+C y u = ¢(x), resulta jF(u) du=fu)+C

B,. TABLA DE INTEGRALES INMEDIATAS

1. Jdv=x+C
2, Jkd..\'=kx+C

xm +1

3. Jx"'d.\' =
m+ 1

+ C [dondem (rcal) #-11, sim = -1, resulta:

a. f";‘ = Il +C

dF (x)

m = lan(X)|+C



6. J’--: i+ C

7. J’d FN _ Fo+c
X
2JF (x)
8. J.k"dx = —m+C (conk>0yk#1)
9. [keax = f:!'kl +C (conk>O0yk#1)

10. Jk" Ing dx = K+C

11. Je" dx = e+ C

ax

12 Ie dy = S +C
a

13. _[x e dx =% (ax-1)+C =~ (x-2)+C
a? a
14. Jx e dx = % ¢ —;—ijx”'l e dx

dx = x—Inll+el+C

15. _[exi]

16. jln.x de=x Inld-x+C = x(Inlxl - 1) +C

2
17. jx Inx dx = 7(ln]xl —) +C
tm+l 1
18. Jx’” Inx dx = : (lnlxl - ——)Y+C, sim = -1 resulta:
m+1 m+1
1
19. _["x = -1n2u[+c
20. Jsenx dx = —cosx+C
21. J senx dx = Jsenx dx = cosx+C
22. Jsen X dx = —(x~ senx cosx) +C = %_sc1;2x+c
a—1_. _
23. Jsen ¥ dx = — ! ": cosx  n p lJ‘sen"‘z,\c dx



24, jcosx dy = senx+ C
25. j —cosx dx = —jcosx dv = -senx+C
2 1 X sen2x
26. Icos x dx = - (x+senx cosx) +C = -+ —2+C
2 2 4
n-1
b ] -1
27. Icos"x dx = cos X snx 1 J.cos"'lx dx
n n
28. —l—dx = In|tg f‘ + C = Injcosecx—cotgx| + C
senx 2
29. J 12 dx = —cotgx+C
sen “x
1 1
30. j— 5 dx = —j— 3 dx = cotgx+C
sen“x sen “x
—COSX -2 1 ’
31. J' L osr 4 —dx; (n>1)
sen”x (n=1)sen" 1y n=1Jgen" "2y
32. —de = In|tg (£+1—t) +C = Injtgx+secx +C
COSX 2 4
33. J. 12 dx = tgx+C
cos“x
34. f L dx = sen-v N +n-—2 I 3 dx;(n>1)
cos"x (n—=1)cos" tx n—1Jcos" %
1 X
5. J-———— Ix = tg— +
3 1+cosxdt g2 ¢
36. J'.—I__dx = Inlgxl +C
senx COSx
37. J‘senzx dx = secx+C
cos“x
38. j— coszx dx = —j Cosf— dx = cosecx+C
sen“x sen‘x
n+l m—1 q —
39. Jsen"x cos™x dy = S X s v . m 1jsen"x cos™ %x dx =
m+n m+n
n—1_ m+1
sen" " "x cos x n-1 ne2 m )
= — + jscn x cos”x dx
n+n m+n



sen”x sen" 1y n—1 rsen” 2y
40. d = - + d.\' =

I

cos™x (n=m)cos™ 'x  n—md cog™y
_ sen”"'x n—m+ 2J' sen"x
(m—-1)ycos™ 'x m-1 Jeosm2y
sen""'x n—1 fsen""%x
= m-1. 5 dx
(m—1)cos™ 'x m—1Jcosm=2y
4L J'cos EYN cos"*'x n-m+2r cos"x
sen”™x (m—1ysen” " !'x  m-1 Jgenn-2y
n—1 n=-2
cos” x n—1fcos" “x
= ; + dx =
(n—m)sen™ "'y N—mJ gen"x
cos" " 'x n—1 fcos" %x

I

(m—-1)sen™ 'y m—1Jgen""2

42, Jx senx dx = senx—x cosx+C

43. Jx cosx dx = cosx+x senx+C

Isen (n—m)x 1sed (n+m)x
44, Jsen nx senmx dx = = - =

2 n—m 2 n+m
jcos(n—m)x 1cos(n+m)x
45, Jscn nx cosmx dx = — = - +
2 n—m 2 n+m
psen (n+m)x 1sen (n—m)x
46. J-cos nx cosmx dx = = + = +C
2 n+m 2 n-m

" (a sennx—n cosnx)

47. Je"" sennx dx 5
a +n

ax e"“(a cosnx+n sennx)

48. je Y cosnx dx 3 +C
a +n

49, thx dx = ~In|cosx| + C = In|secxl +C

50. Jlgzx dx = tgx—x+C
lgn_l -2
51. J‘lg"x dx = T Jlg" “x dx

52, Jcotgx dx = Inlsenxi +C



53. J‘cotgzx dx

Il

—cotgx—x
cotg "~ x
n-1

54. J.cotg "y dx - J.colg "2y dx

55, J'i dx = In|senx| + C
gx

56. J 1 dx = —In|cosx| +C
cotgx

2
57. Ix tg2x dx = x 1gx+In|cosy —%+C
58. fx cotg?x dx = x cotgx+ In|senx| — -; +C

1 X T
. x dx = |——dx = In|secx+tgx| +C = T4+
59 J.sec X jcosx X njsecx + tgxl In 1g (2 + 4) +C

60. Isec 2y dx = tgx

1 _
61. J-sec"x dx = j dx = senx T+ n-2 sec” " 2x dx =
cosx (n=1)cos" 'x n-1
sec" 2x tgx n-2 _
= BX 4 27 % secm 2y dx

n-1 n-1
62. J'x sec?x dx = x tgx+ In|cos

63. i = senx+C
sec x

64. J-cosecx dx = J—l——dx = Infcosecx—cotgx] +C = In
senx

tg%‘+c

65. J-cosec X dx = - cotgx+C

66. J' ax —cosx+C
cosec x
(1 —cosx
67. Icoscc"x dx = J' dx = COS X 1
sen"x (n—-Dsen" 'x
n-2 1 cosec” " 2x
+ j—‘-*~dx it
ri—1J genn=2x n—1

2

n-2 -
+—jcosec" x dx
n—1

10



68.

69

70.

71.

72.

73

74.

75

76

77

78.

79.

80.

81

82,

83.

jx cosec 2y dx

—x cotgx+Iniseny + C

. Jarcsenx dx = x arcsenx+1—-x2+C

jx arcsenx dx

j x* arcsenx dx

fx" arcsenx dx

2

3

X
S arcsenx +

3

n+1

—arcsenx —

n+

1

x 1 ]
(5 - Z)arcsen,x+

xd1=x?

4

+C

(+2) J1-22
S5 +C

1 n+l

X
R AP
n+1 /l 2

. Jarccosx dx = x arccosx—«/l—x2+C
’ .

2 X
. |x° arccosx dx = -?;arccosx—
n+1l
. jx" arccosx dx = ——arccosx+
n+1

. farctgx dx = x

x
jx arccosx dx = (—=

2
2

3

4

1
—-)arccosx —

1

) 3 2
X7 oarctgx dx = —arctgx— —
j & gty
.X"+1
x" arctgx dx = arctgx — ——
I & n+1 g

xdlI=x?

7 +C

(P +2) 1= 2
——§5——+C

n+l

1 X
mfjl_—xz"x

arctgx—%ln(l+x2)+C
1 2 X
J.x arctgx dx = i()c +l)arctgx—§+C

+éln|l+x2] +C

xn+l

x
n+1J14,2

. Jarccotgx dx = x arccolgx+%ln|x2+ j+cC

2
Jx arccotgx dx =

3

3

arccotgx +

11

6

Jx arccotgx dx = %(xz+ l)arccotgx+'—¥+c

2

——éln|xz+ l| +C



84,

85.

87.

88.

89.

90. Jx arccosecx dx

91.

J-x" arccotgx dx = “——arc colgx + —
n

Jarc secx dx

. J'x arcsecx dx

J'xz arcsecx dx

jx" arcsecx dx

J.arc cosecx dx =

sz arccosecx dx = x+

2

n+1 u+l

+1 +l 1+x

T
X arcsecx—lnlx+A/x2— l‘ +C;(O<arcsccx<§) =

n
X arcsecx+ ln'x+ NE ll +C; (5 <arcsecxy <m)

v? 2 - T
lz—arcsecx— +C; (0<arcsecx<§) =
x? Nt -1
iarcsccm+——2——+c ( < arc scC.x < )
3 XX :; 1 n T
x—arcsecx——-————lni«/xz—1|+C; (O<arcsecxy< =) -
3 2 6 2
xaarcsec fIE x2_1+ 1 ' 2 1_)+C & <arcsecx<m)
= X = X0 = i (5 X
3 2 envf 2
n+1
X" dx T
n+1 C\————J- (O<arcsecx<§) =
n+1
x" dx
aresecx+ - j ( < arc secx < m)
n+1

T
X arccosecx + ln| (x+ 42— 1)| + C; (0 <arccosecx < 5) =

n
x arccosccx—lnl (x+ Jx* - l)l +Ci (= < arc cosec x < 0)

2 2

X X - Y
= —arccosecx + — +C;(0<arccosecy < =) =
2 2 2
_x2 Xz—l c T 0
= x g Lt <
> arc COSec x 5 +C; ( 5 <arccosecx < 0)
xdxt-1

1 - T
3 +glnlx+«/x2—lI+C; (0<arccosccx<§) =

-1 1 b
- F)ln|x+ N ll +C; (—5 < arccosecx < Q)



92.

Il

jx" arccosec.x dx

n+l

+1

arccosec x + j

n+1

n+1

T _—arccosecx — —— j
n+1

93. J.shx dx = chx+C

94, J.x shx dx = —=shx+x chx+C
] hx chx

95. Jshzx dy = — 243X Y o
2 2

9. jchx dx = shx+C

shx+C

+C

X
§'+C

Ji+x2+C
11+ x2

97. Jx chx drx = —chx+x
X hx chx
. fch2x dy = X, Shx chx
98 ,J'c x dx 2+ 3
o sh’x
99. J'shx chx dx = 52
]
100. Imd\ = Inlthx| + C
101. J'mx dx = Inlchd + C
102. Ithzx dx = —thx+x+C
103. jcothx dx = In|shal +C
104. Icothzx dx = —cothx+x+C
105. fscchx dx = 2arctge*+C
106. jscchzx dx = tghx+C
107. J-cosechx dx = Inftgh
108. Iargshx dx = x argsh —
109. jx argshy dx = ('

Il d\

“+C (O<cosecx<—~)

xdr

e

hy— ——
) argshx 4 +C

13

— arccosecx < m)



x argchx—Jx* = 1+4C; (argchx>0) =

110. jarg chx dx

x argchx+ Jx?— 1+ C; (argchx < 0)

2 e
1L Jx argchx dx = (5 - Yyargcha— " "4
x? x«/xz-l

2 4
1
= (5~ z)argchx+ ———— +C; (argchx <0)

+C; (argchx>0) =

112. J’argthx dx = x argthx+-;1nl(1-x2)|+c
113. fx argthx dx = %(xz— 1)argthx+12‘+c

114, J'argcolhx dx = x argchx+%ln|(x2—l)| +C
115. J'x arg cothx dx = %(xh Dargcothx+3 +C

116. J.argsechx dx = x argsechx+argshx+ C; (argsechx>0) =

= x argsechx—argshx+ C; (argsechx<0)

: ) (—1_ 5
117. J‘x argsechx dx = %argsechx— 7 ud +C; (argsechx>0) =
x2 «/1—1’2
= »iargsechx+ 5 + C; (argsechx <0)

118. jargcosechx dx = x argcosechxtargshx+ C; (+six> 0, -six<0)

2 2

X x“+1
119. j.x argcosechx dx = iargcosechxi

+C; (+six>0, —six<0)

120. f d"2 = tghx+C
cosh“x

121. J— dx2 = cotghx+C
senh“x

122. J——Sh—zx— = sechx+C
chx

123. J'—f%’i
shx

I

cosechx+ C

14



124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

13s.

136.

137.

+C; (paran#—1;paran=-1resulta) :

(.+b "y = (x+b)rl+l
.[ X+ 0)tdx = — n+1
dx
J'm = In| (x+b)| + C
x dx ) !
Im =Xx=-b In|(ax+b)|+C
dx
=2Jx+b+C
J.«/x+b
x dx 2
== = Z (x-2b)Jx+b+C
J.Jx+b 3
J.(x+b) Grd ¥ T 5o
X dx
(x+b) (x+d) T b- d
r+d
—(x+3d 2b) +C
S e

[b In|(x+b)] -

——ln &d +C. (b-d#0)

~d Wn|(x+d)| +C); (sib - d#0)

J- dx = 2 arctg —(x+b)+C
Jx+b) (x+d)  J-1 Y

J

J

dx _ 1 In 2x+ 1 -1 -4c¢ +C =
L+x+c J1-4¢ 2x+ 1+ 1 —4c
- 1 In 2x+1-.J4c-1 +C;(4C_1>0) —
J4c—1 2x+ 1+ J4c—1
2x+b
arctg __+C (4c—-1<0)
A/1—4c 4c
J'—d—x = nl«/x2+x+c+2x+ 11+C
J+x+e
dx
=arctgx+C
2+l
2dx - lmctg§+C
x*+a° a a

5

x dx

x“+1

= %ln|x2+ll+C

15



2
138. };ﬂ = arctgx+C
x +1

2.
139. J";d*2 = x—arctgl +C
xX“+a a

140. f 2_1 dx = arccotgx+ C
x“+1

141. j ENYREEL L —ln,(x+«/x +hl+c

dx
142. J' = lnl(x+«/x2+ l)] +C = argshx+C
Jatel
143, [ L&
Vo
144. J-«/x +a’dy = ,-t_x e +—1n‘(\+«[x_j——a§)|+C

145.J' "‘_ 1n|(x+A/x +ab)| —argsh +C

r+a

= t+l+C

dx 1, ja+Jx?+a?
146, | —— =~--In{__Y" "~ |+C
xNx2+a? a x
147. J. x dv = Jxt+d*+C
x4+ a?
dx 1 -1
148. = -In|*7 Y +C; (x* >1)
jx2~l 2 0x+1 (
149)’ n|[X=4+C: (x> a?)
x*-at x+a

x dx _ 1 2 22
150. jz_ - 21n|(x D] +C; (> a?)

I

151. J.X e _ %ln[(x2~a2)[+C;(x2>az)
x* - a?

152. J' Xdx x+‘—2‘1n x-a

x—a xX+a

+C; (x> ad?)

16



153. (-4 ~ mle+ - nlec
-1
lnl(x+f ~—a)\+C
dx
155. j‘ =Je-1+cC
,,\—
156. J’ XAy [e_avc

= arcseclal +C

157. j dx
.\'sz -1

158. f S S é arcsec |
- - a a
159. J'—(b—, = W[t = argthx + C; (x%<1)
L =x 2"
dx 1 - i X
|5 = =2+ C = —argth= + C; (< d®
160 .[al._\-l %a n — + aarg a+C (x°<a’)
X dx 1 3 2
161. j 22 = S| (-] + (<)
I-x 2
X dx 1 2_ .2 2_ 2
162. J'T_, = — 5| (@*-)] +C; (¥P<a?)
a’—x‘

163. = arcsenx + C

7
164. j dx . = arcscnf+C
a
165. j rdx _ _fi—2+c
Na| -x?
166. J—*' & _JP-Psc

2
) [i 2
167. j L U e
wWl=2? %

17



dx
168. j S S
xat—x? a

Veremos las integrales que se prescntan con mds frecuencia, segiin la siguiente tlasificacion:

B;. INTEGRALES DE FUNCIONES RACIONALES E IRRACIONALES

a.  Cuando en las integrales figura la expresion ax + b 6 la expresiéon Jax + b

(ax+b)"*!
a(n+1)

170. j—f’f— = Yn+c
ax+b a

169. _[(ax+b)"dx = +C; (paran#-1, paranlresulta):

. - =] X
17 Jx(ax+b) b ax+ b +C
m. [ =Lyl ax+b]+c
x*(ax+b) bx  p?
_ 2
173. j o 2""2 LA™
x (ax+ b) 2b°x b ax+b
2Jax+b
174. j +C
Jax+b a
17s. j = Jax+b-Jb +C; (parab #0)
xJax+b b Jax+b+\/l;
Jax+b
176. - + C; (para b#0)
J.x 2 Jax+ b bx 2bjn/ax+
Jax+b 2n-3
197, ax @Guzdar  dr ..

‘[ «/ax+b (n-l)bx"-l (2n=2)bJ -1 o v
1
8- J’(a.t+b)2 " a(ax+b) +C

18



179..[ A S

x(ax+b)? b(ax+b) p> lax+b
180. J’ ; dx - _a( _ | + 1'7 _ 23ln ar+b‘) +C
X (ax+b)2 b (ax+b) ab’x b
) 3. 4 b2 .
181, j—, dx : __l_ 3a%n ax+b + a'x + (ax+b) B 3a(ax+ b) +C
2 (ax +b)? b* ax+b 2.2 x
dx 1
182. = - +
J(ax+b)3 2 (ax+b)?
dx 1 2ax ax?
183. = — (] ax+b Lt
3 -[x(ax+b)3 b3(“ X +ax+b ax+b)+C
184. j'z d'—x——=—a[ 1 + L +i——3—ln w,]+c
X (ax+b)? 202 (ax+b)? b (ax+b) bx b ;
" ’ 3 2 +b)?2 4 +b
185. J’ dx =—i[6azln ax+b  A4a’x  adx . (ax+b)" 4a(ax )]+C
X (ax+b)° b’ X ax+b 2(ax+b)? 2x? x
Jax+b
186. j X Py = 2./ax+b+b_|'~dx— (resueltaen175)
x xJax+b
Jax+b ,/a1+ '
187. J' dx = — J’
x X 2 n/ax+
Jax+b Jax+b -
188. j dy = - j (n % 1)
x" (n-1x""! 2("— 1) /avc+b

189. jx dv f—%ln|(ax+b)|+c
a gq

ax+b

2 " 2

xdx (ax+b)* 2b(ax+b)
1 . = _l
90 jaHb s ~ 0| (ax+b)| +C

3 3 .

Pdx 1[(ax+b) 3b<a.x+b) 2, 3 (s ]
191. jm == - S 36 (ax+b) ~b’In| (ax+b)| | +
192. J’ xde by Dnj(axeby|+C

(ax+b)?  a*(ax+b) a°

2 4. 2

193. .[Ji"—-z = i(ax+b—_.’1—2—2b1n|(ax+b)|)+c

(ax + b) a 2(ax+b)

19



194.

19s5.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

208.

+b)*

j( ”12)2 = -12[(“‘2—)——3b(ar+b)+3b ln|(a\+b)f+-—~[~)—~
ax+ a
J' X dx =~1_(_ 1 + b )+

ar+b)3 a® ax+b 2(ax+bh)?

1 2b b?

J' = —3(1n|(ax+b);+ - 7)

(ax+b) ax+b  2(ax+b)?

2 3

[P xdx = L (ax+b-3b In(ax+b) - 0 4+ b,

(ax+b)3 ax+b ax+b

Q

LBy 3
J-/ar«}- dx = LM+C

3a

3 —2b
Jn/(a\+b dx = (‘” 2Gax-20) Jaxibrisc
2 15“—2 by + 8b2 —
J.\l«/ax+bdx= (Da'x :l‘ )«/(nx+b)3+C

15a°
J.x"«/a.\'+ bdx = N (ax+b) +C
(211+'%)a
. 2 ax-2b

J‘_x dx ( )J;z\+b+C

Jax+b 3a?
J P2 (3a%x* — dabx + 8b>) Jax + b ve

Jax+b 154°

vdx 2x"Jax+b 2nb J‘ " ldy
J/ar+ 2n+Da 2n+1)a [\+b

x+b
J'-{f'r dx = 2:Jax+ f‘“”’.

J 3 J ax+b J'
JarT by 2h) &T:B

— S
Jf(a.\-+b)3d 2fa\+b)

~ Sa
[ T T 2 (a.\':;)i”z
j (ax+b) d.\ = ——ma) +C

+C

3

e

X+ b



426.

427,

428.

429.

430.

431.

432,

433.

434.

43s.

436.

437.

438.

439,

440.

J
J

J

dx = - arctg t2+C
X (.\'4 + a4) 2a*y* a® 2
:l'\' rl ~lzln X —al4cC
v(x"—a") 4a 3
X dx o x—
—l‘—% = Ll -av+a +Larctg~2u+c
U+ a 6a (.\'+a)2 aﬁ aﬁ
x dx x*
= —arcig=+C
x*+at 24* a’
c drv 2 2
rde _ Lnle-dc
X -a 4(1 x2+az
2
; dx3 = 1ln|,7c3+a3| +C
rad 3
2.
’:d"3 = 1ln]x3—a3l+C
x"—a 3
2. 2
x°dx X
= —arctg—+C
Prdt 242 a
2
dx 1 - 1 :
:‘.: \4 = —In|*"9+ —actgl+C
X —-a 4a |x+aq a a
3
x"dx 1 4 4
= _Inlx*+a¥ +C
Vet 4
3
; 1 v
%‘—1% = Zlnlx“—aﬂﬁ»c
X —-a
2
. A X 1 _ i 2
: d" 3 = 3 \3 3 + 41" X a_\‘{"a—_ +
(*+d¥) 3a* (x’+a’) 18a (x+a)?
2
xdx 1
; - i S
x’+a’) 3(x°+ad)
dx 1 1 3
t 5 = T3S +—61n A l+C
x(x*+a) 3a°(x’+a’) 3a |+l
v __1_ ¥ A
X (.r3+a3)2 ax 328 (P +d®) 348 P+ 4P

39

+ C; (vergjercicio 428)



d41. J . ~1_~+_.1,_,|1,‘__q . arctg +C
a

x? (\ a‘) a*x 4a® x+al 2(16
1
442 L STt Gln!‘ ‘+C
X {\ 1) 20*Y da gt
i n
443. wi‘:; = »-Lwccos | “ic
[71 n '\‘ \‘"
va/X nya .
444. J g (31.\. 3 =~ 3 ;Al N - 11.1"’ 3 d\
M7 +a) a (n-1)x atd i d +a)
n g n—-2 n=3 4.
445, ;},,‘f;\_‘_ N SR J'*_;_f,’:;
XN +a (” -2) X4
n—1
X x i
446. | —— dx = “Inlx"+a"l +C
\‘“"‘(I" ’1
n—1 4 .
447. J‘L— - Ii‘- =1 Inlx"-a" +C
A —a” h

h.  Cuando en las integrales figura Jx ,0las expresiones «/} y a*+ b*x

dx 1 +ad2v+a? | a«/'2;
448, J"—4 5 f = 3[11“;__9 tra + —marclg — +C
(@+x)Jx  2a “_(,J_‘+a a2 a—x
449, dx = ”'“ﬂ + ~5arctg fffff +C
(a —\)[ 2a la-.Jx| «a a
d. + + fox
450. jd“\ _ 1 ¥ a\(“\__(i . --»l~;arctv d«/" A i
a +x° ZaJQ \~0«/§\+¢1 aJZ a’-x
xdx a+ v
451. Ifg[l——li = l - Jx ~1arclg£
a —x a-Jx @ a
bx
452, J —fl'—'r—ﬂm, = }——+arc tg ~-~—\+C
(a® + b%x) Jx ab a
!
453. J"T%—T - ah{”h "*?’\[‘\Mc
(a”~b"x) Jx “ la—bdyl ]

40



, dx
+a(m+n )J (a_\-+b)”‘(6‘-\'+d)”}

dx Jax+ b

232, —— =
J‘((:.u¢+d)"4/a.\t+b (n—1) (ad=bc) (cx+d)"~! ¥

+ (2'1—3)(1 dx
2(n-1) (ad-bc) (cx+dy"! fax+ b
(C\+d)" 2(C\+(l)"J(1\+b 2nad-bc) pex+d"~ '

233. j' 2 ax = j
J;1+b 2n+1)a 2n+Da /ar+b

o cx+d) "dx

234. jfau-b(r\+d)"d\ = 2Jax+ b (cx+d)"* ' + (bc - d)J( (ver cjercicio 233)
«/217+b

235"" _dx _ 1 l: Jax+b . ;
J(ax+b) (cx+d)" (n—1) (bc—ad) { (cx+d)""!
3 dx
+(n-3z)al
2 '|‘~,/ax+b(cx+d)""1
Jax+b ~Jax+b a dy A
236. j dx = s - j
(cx+d)" (n-Dyc(cx+d)"' 2(=-Dcd (exvayr-tfax+b
237. Jn/ar+ dr 3 2A/a.t+b_};bc—adjr dx
cx+d c C (CY+d)-/;1\+b

238. IJ(ax+b) (cx+d)dx = za—c%ai;j—a—dj(ax+ b) (cx+d) -

(bc—ad)? dx (ver ejercicio 224
- r
8 j Gx D) (cxtay Lverejercicio24)

J‘ dx _ 2Jax+b

239. =
(ex+d) J(a.r+b) (cx+d) (ad—be) Jex+d

+C

c.  Cuando en las integrales figura la expresion ax? + bx + ¢, 6 la expresion Jax® + bx +c

240. +C; (4ac-b*>0) =

J' dx 2 2ax+b

= arc tg ,
ar’+bx+c  [agc-p? J4ac-b*

23



2ax+b— b -dac
2ax+b + b2 —4ac

ln|2«/a (ax?+bx + c) +2¢1x+bl +C;(a>0,4ac—b? >0) =

__1. —In

Jb* - dac

+C; (4dac - b*<0)

dx

J‘Jax2+ bx+c

241.

—l—ln|20x+bl +C;(a >0,4ac-b*=0) =

Ja

2ax+b

arc sen ———-—
- b - 4ac

242, J’ dx - 22ax + 2b + 2a J‘ dx
(ax2 +bx+c) 2 (4ac - b°) (ax*+bx+c¢) 4dac-

+C;(a<0,4ac-b2<0)

-— ; (verejercicio 24u)
ax’*+bx+c

243, J‘ _ 2ax+b 1 N 3a )+
(@’ +bx+c)’  dac-b2\2(ax+bx+c)? dac-b2(ax’+bx+c)

2
+ 6a J. dx ; (verejercicio 240)
)

(4ac - b? Valt+bx+c
dx 2(2ax+b) 2(bx+2c)
244, j ——— + C
J (@ +bx+ )’ (4ac : b2) Jax? +bx+c (b2—4ac) Jax s bx+c
2ax+
us [ & _ ax+b _
(ax*+ bx+c)”  (n—1) (4ac—b?) (ax*+bx+c)".
(2n-3)2a J' dx
(n=1) (4ac-bM 7 (@ +bx+c)" !
2
246. I*—qu_*— = g—ln X _Zﬁf__’_.ﬁliL_
x(ax"+bx+c) C lax+bx+el “Cax*+hx+c
247 dx _ ll 2 Jeax + bx+c+bx+ 2c _
. J——-————-— = ~—In +C =
xax* +bx+c Je X
= —Larcsen bx+2c |, ¢
“/—‘“‘ X b2 —4ac
.2 | 2_ .
248. J’ dx _ ~b—ln ax"+bx+c _l+b Zacj dx
Zax’+bx+c) 22 2 xc 2c ax*+bx+c

24



/
Iy Ja. v+ b v+ RS
249. T :.'(.'.;};‘:::,::::: = = e L ‘lz‘ j**}i ”“’I’}‘::f’:: e (V(.r C_]ClClL ]0 047)

2 2, (,‘.\' 2¢
Sda by + ¢ .\'N/m +by+c¢

~ dx l b d\ a d.\'
X (a\ lb\+() (n l)c\ (a\ +b\+€) ¢
251, |- . de 1 _“_‘QJ‘_N__E"__A_ +
x(ar? +;,\+() 2<(a\ 4b\+() 2c (ax"+bx+c)
+ lj- L S ; (verejercicio 246)
x(ax?+bx+ c)
252. - "}‘f.":'_ ,.(_{’_\‘. 1__‘::':1 = === "'“‘_—1“ T T + ‘l e g.\;;: = T
x (ax? +b\+<) m/u\ +by+c r«/a\ +hx+c¢
’ —Eb—_ J’—w:_—.(.h_—_:—__: (ver cjercicio 244)
‘ (ax*+ bx+¢) >
. dx -1 3a dx
233. J? 2 2: . 2 . —-__J’__—-_”—“_-__—
x (ax*+bx+c) cx(ax™+ by +¢) (ax*+ bx+c¢)
2 :
- --—-»ill\ -3 (ver gjercicios 242y 251)
\(a\ +bx H)'
54 —— ‘fi— o ———— - a ‘ + b ‘ +':(‘_._: - _:;l')‘ e .({-.}.'—‘T_:
«[(0\ +b\+() c.\'«/a.\‘ rhrre 267 o rbese
b’ - 42" < _.(ILH___ ; (verejercicios 247y 244)
2¢ (a.\ +b.\+()
255. J 2 & P ]') n-1_
xv(ax + by+rc) 2c¢(n—1) (ax* + bhx+c¢)
b dx | dx
TS DR J 3 n-1
(ax+bx+c¢) I x(ax"+bx+¢)
256. J = = 3 pouri
WV (ax®+bx+c)” (m —Dex" Yax*+ bx+0¢)
(m+2n—3)aj odx
(m=Dec T m=242 4 pr+c)"

(m+n—2)bJ' — l) dx s (m#1)

(m-1)c (ax®+bx+¢)

25



257.

258.
259.

260.

261.

262.

263.
264.

26S.

266.

267.

268.

j X dx
ax* +b,\+c

2a 2a

«[a\ +bx+c dx
2a."

~ﬁln| (ax’ +bx+¢)| - b j ZL; (verejercicio 240)
ax‘+bx+c

J' X dx
a.\'2+h.\'+c a ax? +b,\+c
J. v _dx 5 =~ 7bx + 220 - b 7‘[ 5 dx ; (ver ejercicio 24v)
(ax?+ by +¢) (dac-b") (ax"+bx+c¢) 4dac—-b"J ax*+bx+c
J— x dx B 2(bx+2c) LC
(a.\‘2 +bx+c) Jax’+bx+c (4ac - bz) a.‘rz +bx+c
J‘ X dx _ bx+2c
(ax’+ bx+c)" (n=1) (4ac-b? (ax* +bx+c)""!
b(2n-3) I dx
(n=1) (4ac-b6*7 (ax?+bx + 0" !
2. 2_ .
J‘——z—xd‘— =% —b—ln lax* +bx+d + b %a‘j dx ; (verejercicio 240)
ax’+bx+c a4 24* 28 daxt+br+c
2
2d 2ax-3b -
I X dx i 23 24 b\ + c+ 49—‘-‘[-« i (VErejercicio 241)
Jax*+bx+c 4a ax*+bx+c
J x'dx (2b2 ~Aac)x+2be ! dx (verejercicio 241)
= - — 3 (v
xNax*+bx+c  a (4ac - b* ax*+bx+c Jax*+ bx+c
Jax” 4 )
J- 2dx (b*- 2ac)x+be . 2c J' dx
(ax’+ bx+ c)2 a(4ac—-b%) (ax*+bx+c) dac-b* ax’+bx+c
xldx X ¢ dx
J- 2 A 2 it 3 Jl 2 N
(ax®+ bx+c) (2n=3) (a).(ax*+bx+c) (2n=3)al (4 + bx+c)
n-2)b
_ (2 ) J’ 2 AY . (verejercicios 245y 261)
(2n=3)a (ax*+bx+c)"
x"dx x! ct x""dx br x"ldx
J’ - —_J . ——J . y(nz1)
ax*+bx+c  (-Da algiprve ada+bx+c v
J x"dx _ _‘,mfl . (m _ 1) c J, ) .\’"'-2(].\'
2 " - n=l - (2n-m-1)a

(ax*+bx+c)"

2n-m-1a (a.r2 +bx+c¢)

26

(a.\'2 +bhx+c)



269.

270.

271.

272.

273.

274.

27s.

276.

2717.

(n—-m)b

- 2n-m-1)a

[ Ty ]
((M2 +bx+c)"

I ax®+ bx + cdx

JA[\ +b1+cd\ =

b

:’Za\+b

J- (ax*+bx+c)" "

(ax*+bx+c)"

“i(m#2n-1), sim = 2n— lresulta:

’7" 2

Zdx

J' "3y _c
(a.\'2 +bx+c)"”

e o s
(ax’+bx+c)" 97 (ar? +b.\'+c)"

4a

4ac— dx
ax’+bx+c+ J

ax*+bx+c

[ 2., 3
ax*+bx+c b(2ax+b
( vE o) - ( lz )«/a.t2+bx+c—

3a
(4ac -

J f\ + bx+cdx

——
X +bx+ > .
JA/;,L . T = a.\'2+bx+c+2

2J~/ax2+bx+c .tJa.v2+b.t+c

X dx

b?)
16a* J-«/av +bx+c

8‘_'2%1_:5_’3./(0\ +bx+c 5b° ~--“—"C—‘."«/i +bx+cdx

dx
+c

2(2ax+b)

(a.\'2 +bx+c) :

dx

(4ac- b )«/a\ +bx+c

(2b* —4ac) x+2bc

Jeax s brs o)

J'«/(a\ rbut )"

a(dac-b* )J(z\ +bx+c "jJa.\'2+b.v+c

_ (ax+b) Jax? +bx+ )"t
4a(n+1)
(2n+1) (4ac- b 2 a1,
Sai+ D) J‘«/(a.\ +bx+c) dx
2 n+3
Ja.r'+bx+c b n
: a(2n+3)) —Eaj«/(ax2+bx+c) "

27



278.

279,

280.

281.

282.

283.

284,

285.

286.

287.

288.

289,

290.

Cuando en las integrales figura la expresion x? + a?, 6 la expresion +x* +a

dx 1 X
J s = carctg=+C
xX“+a a a

J‘ dx
Jxi+d?

J dx a + Larc tg x +C
(/\c2 + az) 2 24* ()c2 + az) 2a° a

= argsh'—E+C = lni.\'+«/xT+?}+C

|

J«/.’C2+azd.\‘ X +a! ln|\'+A/\ +a{+C

X

dx 1
J 2. 7 = 53 P
X (,\' +a ) 20 xz + a’

a+ Nx +a

+C

—~ ln

J‘ dx
xx*+ a2 2

J: dx __ 1 _ lal'C("x-!-C
X2 (,\'2 + a2) v 4t a
dx .r2 + az C
— = Iy
2.
.\'2«/;5 +a’ ax
dx 1 1 2
J‘ v B N T R --41n Y l+C
(X +a’) 2a°x" 247 |24+ g2
dx «/:2+u 1 a+J\ +a

X

X odx _ 1 2 2
J;E:—i = iln[(x +a)l+C
a

‘ J‘xx/;{:ﬁaz'd.\' = L(\: ~a—)A

xidx X
—— T X—aactg-+C
X“+a a.

28
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il 2
. P N R
291. J_\'zﬁ+azdx = (l4 a) _4 h/; —(i— ~1n|x+«/x2+a2|+c
Ydx v oa® '
202, | =52 == S| (x*+ah)|+C
Fea =2 2l
2 2,35 2 2 2,3
Jot+ JE+
293, Jx3~)x2+azdx = (x 5 @) - (x3 @) +C
..2+ 2
204, (Y55 g o [ vt —am|0 e o
X X
Jat N
295. J' ul 2,-(f—dx=—i~—a—+1n|x+A/x +ad+C
. v
2 2 2 2
NP+ a’ NxT+ Jx? +a?
296. j = ——r—-—ig-——l—ln arAxral o
X 2x 2a X
dx X
297. - = — +C
J. ’(12*—02)3 (12 x2+a2
298"[ ';dxozz— 21 5o+ C
(*+a%) 2(x"+a%)
299. vde 1 ¢
(.\'2+az)3 4 a?
2. .
300. I ;r d"v 5 =~ ; 21 arctg +C
(C+ad) 2(x +a) a

301

X dx _ X 7 3
. ".J(__t2+a2)3 = Jx2+az+ln|x+«/x +al+C
3

. 2
302. I xdx 5 = 2“ 5 +lln|(x2+az)[+C
x*+ah 2(x"+a’) 2
A X3d.\‘ 1 1 a+ x2 + a?-
303 [t = N T S Y
Jaz +d?) S LN L X
: 2
304. | e Tl e
x(*+a?)” 207 (x"+a ) 2q* P+al




30sS.

306.

307.

308.

309.

310.

311.

312,

313.

314.

315.

31s.

317.

J'-

J

J
J
J

J’ dx llna+“/\ +a +C
a2+ d? 2«/@4»(1 a Y i
L —...._1__.-____.',_‘:_ ___arctg;t+c
x? ()r2+az)2 a*x 2a* (x2+a2) 24° a
J’ dx '\sz+(12 X c
T = — — +
4
2P+ ad? ax a*xt+
: 2
fl" 5= -3 i 2——l§ln Lt |+cC
(2 +ah? 267 (" +a%) @ |24
j dx - _ i a+«[r +a 14+
2+ )’ 2a°32 0 + &2 2a4[2+a
dx _ Ry 2n-73 J' dx
(P+ad®)" 2m-Dadt(P+ddDY (2n-2)d? (*+a®)" !
xdx _ 1
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B,. INTEGRALES DE FUNCIONES TRASCENDENTES

a.  Integrales de funciones trigonométricas
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a gq

x"senax nx""'cosax n(n-1)
+ 2 - 2
a a a

512, J' dx = —l (sccax+tgax) +C
cosax a

511, |x"cosax dx

J
J
J
$08. fx cos’ax dv = %+
J
J
J

Jx" “2cosax dx

513.[ df = Ygav+c
cos “ax a

dx senax 1 T ax
sie, |5 = L TG+ e
cosax  2a cos’x 2a 4 2
515, J’ dx _ sen ax —— n-2 d.x"
cosax a(n-1)cos" lax n—1Jcos" ux
cosax , (ax)?  (ax)* (ax)®
516. j P dy = Inx- T2! -4?‘!_ - -BF F o
517 jcoszax _ _cosax _ aj sen axdx (vera8l)
-x' .x A x
s18. I’COS ax, _ __Cosax _ a J’sen ax (ver483)
x" (n—=Dx""t n—1J yn-l
519. jx dx _ 1 [ (@)’ (@0® 59 En(a)™*? J
cosax 42 2 8 144 2n+2) 2n)!
(siecndo En nimcro de Euler)
520 J‘ x dx _ X senax S 1 - n-2 X il;
cos"ax a(n—1)cos" lax a*(n—-1)(n-2)cos" 2ax n—1Jcos" %ax
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521.

522.

523.

524,

52s.

526.

527,

528.

529.

530.

531

532.

533.

J

J
J

+C

X
T+cosaxr  a®2
dx X ax
[cosax ~ a 872 *€
dx I ax 1 jax
—_——— = g+ —tg" =+ C
(1+cosax)? 2422 " 6a't 2
A —l—colg . icotg"g’—(
(1-cosax)? 2a 2 6a 2
dx 1 1 -3cos’ax
5 = arcsen | ————— +C
1+cos“x L/Ea 1+ cos‘ax

; (paralci #|dl;siicl = ldl) (ver 503

J‘ dx —J v _ —lcolgar+C
1-cos2x senZax a )
xdx _x ax 2 ‘ ax!
T+cosar ~ a®7 T 2" *C
_xdx ~Zcot a—x+£1nlsena—x +C
[—cosax  a 872 a’ 2
- cosdx dr = sen (c—d)x sen(c+d)x
jcosc,x cosdx dx = = d) T D
(c-dygs
f ddx —— = 2 arc tg +C(sic?>d% =
: (d—c)tg%xh/dz-&
= — _In +C; (sict<d?
2_ 2
ad - c (d-—c)tg%'f—«/dz—cz
J dx B d senax _ b J’ dx
(c+d cosax)? a(dz—cz) (c+d cosax) d*- ¢t c+d cosax
dx 1 c tgax .
= arctg ———— + C; (sic>0)
-[cz+d2cosza,t acdct + d? [+ i
dx ¢ tgax

J

2
¢ - d*cosZax

1
arctg
ac ct-d*

J-a
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+C;

(sicl>d2;c>0) =

(ver 53¢



o fp_ 2
= —I~—In ¢ tgax “/;{;_,_(,_ +C;
2
2ac«/(12—c" c tgax+ dz—c?,
dx | ax T dx
534. .[ = “Injtg (B4 2 '—J ‘.,
cosax(c+d cosax) ac g ( 2 4) c+d cosax
cosax dx X ¢ dx
535. j~——— = ———J———;
c+d cosax d dlc+d cosax (ver 330)
ay. Integrales en las que figuran las funciones seno y coseno
536. jsenax cosax dx = i%senzax+-c
x senda:
537. Jsenzax c.oszax dx = %— %—&@ +C
538. Jsen”ax cosax dx = —————sen"*lax+C; (nz-1)
a(n+1)
539. Jsenax cos"ax dx = —<———l———cos"+1ax4-C; (n#-1)
a(n+1)
1
540. j;”_"ﬁ_ = ZInltgad +C
senax cosx a
1 b4 1
541, j—-dx—__ = —lntgl—+a—x S
senax cosax @ 4 21 senax
542, j____JZE____ = lln’tg‘—lLY + : +
senax coslax @ 2| cosax
543, J~—3—‘-11-——— - nigax - —+C
sen“ax cosax @ 2sen “ax
544, J'ﬁ——‘f"——}— = Ynigax + —+C
senax cos"ax @4 2cos“x
2
545. J'_T_d_x__T_ = —=cotg2ax+C
sen“ax cos‘ax a
. . 1T o
546. I 5 dx T = 1 Scn;u S +§ln tg—+E +C
sen®ax cos>ax  d2cos’ax senax 2 2
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(ver 530)



1

547. j 3 dx — = = - Cosfl +}ln)lg@,+C
sen”ax cos“ax  4COSAX  Qsen‘ax 2
dx 1 .
548. J' ! = 1 +J dx —; (n#-1)
senax cos"ax a(n—1)cos" ‘ax Jsenax cos” ‘ax
549. ." dx - i : +j 2dx
sen"ax cosax a(n—1)sen” ‘ax “sen”” “ax cosax
; 1 1
550. [ = - : —
sen"ax cos™ax a(n—1) sen""'ax cos” ‘tax
"er_zj 2dx ; (m>0;n>1) =
n—1 Jgsen""2gy cos™ax
1 1
= .y ot
a(m—-1) sen" " 'ax cos” 'ax
1 — 2 ; .
',l+m dx 5 (n>0;m>1)
m=1 Jgsen"ax cos™ 2ax
551. senax dx - 1
cosZax a cosax
senZax dx 1 1 T ax
552. f = ——senax+~Injtg (- + =) +C
cosax a a g (4 2 )
553, J'sen 2ax dx _ senax S— J' . (n#1)
cos"ax a(n-1)ycos" tax n—1Jcos" 2ax
1
554. J'scnax dx - . +C
cos ax 2a cos‘ax
x dx 1
555, J‘scnar dx - : +C
cos"ax a(n—-1)cos" ‘ax
2 3
556. Jscn ax dx _ senax — J’ — (n#1)
cos”ax a(n-1ycos" tax n—1Jcos" 2qx
! 1 sen’ax
557. Jsen Yax ev 25 m+ln|cosax|+C
cosax 2
1 1
558. J'scn tax_dx = —Ccosax+ +
cosZax a cosax
d 1 1 |
559. Jse" ax ”=—[ - - ]+C; (% Lin#3)
cos”ax al (n-Dcos" fax (n-3)cos" “ax
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(n#1)

1)Bn g®"=13n+!

n-1_, . n-2 R
560. Jscn a\ dy = _Sen’ ax J'sen ax dx (n# 1)
a(n-1) cos ax
se1. [Ssardy_ 1 ¢
sen “ax a senax
s62. Jcosa\ z_i}_ - lw_ +C
sen-ax 2a sen’ax
563. jcosa.x dx __ 1 _ +C
sen"ax a(n—1)sen” " ‘ax
2 g
564. JS(E ax dx = lc‘osax+1n tggf‘ +
senax a 2
2.
65, [Sonarde L eosex 4, ¢
sen-ax 2a gen?ax
2 .
566. J‘cos ax dx - 1 cosa_xl I dx2 :
sen”ax (n=1) g sen""'ax Jsen" 2ax
K. <2,
567. jCOS ax dx = lcos a'x+lnlsen ax +C
senax a 2
568. JCOS ax dx = —lsenax+
sen 2ax a senax
cos"ax cos”"lax fcos" %ax dx
j X = -+J ; (nz1)
senax a(n-1) senax
a4. Integrales en las que figura la funcién tangente
570. thax dv = —élncoslaxl +C
71. thza.r dx = ig—35"—"—.-+C
lg2ar 1
572. j[g3ax dx = =—— + ~Injcosax] +C
2a a
3 3.5 5.7 7.9 2n ;~2n
ax® @ 2ax" 174'x 277 (2%~
7.I, Y dyx = b b ———— + —
573 X tgax dx 3 + i 105 2835
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50

574. dx ] Inlsenaxl +C
tgax a
' x tgax 1 2
575. Jx iglax dv = S84 injcosax - % +C
a a” 2
n [gn— lax n=-2
7 . 2 = = - X X
576 J'tg ax dx n-Da th ax dx
577, [lBax dx N (ax)? . 2 (ax)® . 17 (ax)’ .\ 22" (23"~ 1)Bn (ax) 2"}
== =X+ ———tF —— e+ ... +
j X Ty 75 2305 Zn=1) 2n)1
as. Integrales en las que figura la funcion cotangente
578. jcotg ax dx = (—lllnlsen ax| +C
579. Jcotgza.r dx = - cotg ax -x+C
3 cotg Zax 1
580. J.cotg ax dx = — — ~Inlsenax| +C
2a a
3 3.5 2n 2n~1 2n+1
X ax’ ax 2°"Bn a X
581. jx cotgax dx = ;—"9—'—553“.....— (2]1+l)!
82. J dx_ _ _lyncosax +C
cotgax a
- . 1 ‘ 2
583. Jx colgzax dy =% colgax +—;Inisenax - l
a 2
no g _cotg""ax_J' n=2 )
584. jcolg ax dx = -TDa cotg” “ax dx
] 2n 2n-1
585 Ig)tgax de 1 (av) (ax)”  27Bn(ax)™" "
) X T ax 3 135 7 @2n-1) 2n)!
ag. Integrales en las que figura la funcién secante
586. jsecax dx = é]n!sec ax+tgaxl +C



2 tgax
secax dx = == +C
a

587

secax lgax + 1
2a 2a

-2
sec" " ‘ax tgax n-2 -
gax sec” " *ax dx
a(n-1) n—1

In[secax+tgax} +C

589. |sec”ax dx

588. Jsec dax dx =

590. +C

J‘ dx _ senax
secax a

a;. Integrales en las que figura la funcion cosecante

591. [cosecax d = —llnllg ﬁ‘-'J +C
a 2 .
592. Jcosec 2ax dx = - S(_)l;;_a._\' +C
3. .. _ _cosecax colgar 1 ’ ax
593. jcosec ax dx = P + 2aln g 2 +C
sec” ™2 ; -2
594, J.coscc"ax dx = _cosec’ “ax colgax i1———jcosec"‘2ax dx
a(n-1) n—1
595. j dx _ _cosa.\'+c
cosec x a

b.  Integrales de funciones trigonométricas inversas

X X
596. Jarcsen—dx =x arcsen5+A/a2—x2+C
a

) 2 2
597, jx arcsen%dx = ('—%—%)arcsen'(—ja»%«/ 1o+ C

3
X : c 1
598. Jx2arc sen (—:dx = %arc sen 3 + 9 (xr+ 2a2) Jal-xt+C
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599.

600.

601.

602.

603.

604.

605.

606.

607.

608.

609.

610.

611.

612.

613.

614,

X
j x"arcsen - dx =
a

n+l . n+1

. | X
——arcsen — — ———~-J-—-—d.v
n+1 a n+1 2

.2 .2 ~ .
X X [ X

J(arcsen—) dx = x(arcsen~) —2xy+2 al—xzarcsen—+C,
a a a

X x
Jarc cos=dx = x arccos= —Jal-x2+C
a a

2 2 2

2
tya - —x

' Yav = (-2 r_ e 7
J-.\ arccosacl.\ (2 4)arccosa +C

4

3
5 X X x 1 5,
Jx‘arc cos>dy = Farccos” — 5 g (T + 2a) Ja* -3t +C

X
J.\"'mc cos~dx =
a

3

n+1
———arc

+1 a jJ—‘*

.2
X ; X

f(arccos—) dxy = x(arccos:l) —2x-24a® = Parccos = + C
a a

X
tg-dx =
Iarc g dx

jx arctg igdx

2 X
J.x arctg P dx
X
x"arctg S dx
j\ g p X
X
jarc cotg —dx
a

I.\' arccotg

X

X
“dx
a

X
j.\'zarc cotg = dx
a

X
J.x"arc colg a dx

¥
Jarc sec ~dx
a

arctgg—glnlx2+azl +C

X ax

i(x +a)arctg‘—l 7+C

.3 . 2 2

'%arctgi %+Elnh +al +C

n+1

n+1 g_-_n+lJ" +a

X a 2
X arccotg‘—l + 51nlx'+ al+c

= %(,\'2+(12) arccotg = + %‘Y +C

Q

3 2 3
X X  ax a b) 2

= Zarccotg = + — — —In|lx*+d} +C
3 276 7% |

n+l n+1

——arccot y
n+1 g

dx,
n+l J\ +a

X [
X arcsec-—a |n\x+ .\‘Z—azl +C;
a
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615.

616.

617.

618.

619.
620.

621.

622,

623.

624.

625.

626.

X arcscc~-+a In; \+«/\ —a!+C

2
2
—arcscc—— =
2 2

X X a 2
iarcsec-+§«/x'—a2+c; (
a

X
J.\' arc sec —-dx
a

X
jarc cosec e dx

X J‘{“’z
carccosec— —a Injx+ A —a’l +
a

2

"'-arc cosec al + a X
2 a 27
2

) X
—arccosec = — -
2 a

X Ty

Ix arccosec —dx 1o+ C
a

2

Integrales de funciones logaritmicas

T
a«/x2 -a*+C; (-

s Y
(z <arcsec ~ < )
2 a
X n
(O<arcsec=< ) =
a

2

T a
= —arc sec — < m)
2 X

X f 2 X T
X arccosec - +a ln|.\'+ .rz-a'[ +C; (O<arccosec™ < §) =
a a

T

. X
C; (=5 <arccoseczl <0)

X w
(O<arccosec= < =) =
a

2

X
5 <arccosec - <0)
2 a

Jhn _ l_n_} _ 1 +C
X
J’(lnx)%/x = x(Inlx)2~2x Inlx +2x+C
J’(ln.c) 2dx = x(In|x)2=3x(In|x]) 2+ 6x In|x| - 6x+C
J(ln.\‘) "y = x[lnlxl]”—nj[lnlx}]"‘ld.\'
} o (nia)? (Inlx)?
L = In| (Inld)] + Inlx + = 33t
dx
J'x —— = In| (In]) | + C
j ""‘ - : +C; (n#1)
x(Inx)" (n—1) (In]x])"~!
xdx ' (n+ 1 2(njxl)?
—l—n—; = lnl(ln{.l')l + - l—l"l | [ iT—— .+ C
J x"dx "t m+ 1 x"dx
= — + H (Il?t 1)
(Inx)" (n=1) (nlx)"=" n=1J (In|x)*!
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d.

627.

628.

629.

630.

631.

632,

633.

634.

635.

636.

637.

€.

.

Integrales de funciones exponenciales

Ja\'d\ = l ¢H‘+C
a

ax

I.\‘ e“dy = S (x- 1) +C
a

J-xZe""d.\‘ = % (- a + —) +C

2 ] 2 1 2
J..\'3e"“ dy = —x%e™ - e +C
2a 2q%
ax  (a9?  (ax)’

j———dx = Inid + 55+ g+ g e +C

eInx e
Je“"lnx dx = - —J———dx
a al x

ax

3 {(a sencx—c coscx) +C
a“+c¢”

ax

—~(a coscx+c sencx) +C
(l +C

il

Je‘”scn cx dx

Je“"cos cx dx

Jl+e a
x

_'___1 a.
== ac(c+de')+C

ax
¢ 1+C

1+e%

-[c+d e

J dt(l\,
c+d e

1 '
—Inlc+d e*l+C
ad

Integrales de funciones hiperbdlicas

ch ax

638. J'sh ax dr = % ¢

639.

a

sh ax+ c
a

Jch ax dx
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Y
sh ax

640. J- sh ax ch ax dx = ———~+C
2a
641. thh ax dx = éln:ch axi +C
642, JCOIgh ax dx = élnlsh ad +C
2
643. jsech ax dy = —arcty e+ C
644. jcosech ax dx = (—llln gh’y| +C
645. J.Shzax dy = — t + &ﬂ_r_ﬁ__a_\. +C
2 2a
, a X sh ax ch ax
646. jch‘ax dx = 5+ +C
2 2
Yax o ax dy = %o Sh4a
647. Ish ax ch® ax dx 8+ a
2 tgh ax
648. Itgh ax dx = - = p +x+C
649. Jcolg h2(1x dx = — M+x+c
650. J-scc hlax dx = ﬂtl—‘l'—t+c
651. jcoscc nax dx = - %’—M +C
dx 1 ax
652. Jsh — = _In|ighS|+C
653. J- dx garctge‘”+C
ch ax a
dx i
654. J'__, =] X+
sh ax ch ax a nlgh axi+C
655. dy _ 1lnish axd +C
tgh ax a
656. J"“{'j:}-"vv = Jlnlch axl +C
colgh ax a
657. [-4r - shav, o
SCC ax a

35
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658.

659.

660.

661.

662.

663.

664.

665.
666.
667.
668.
669.

670.

J
J

f:
|

. (-1)"712%"(2*"~ 1) Bn (ax) 2" +!

dx ch ax
cosech ax a
X sh ax dx = _sh 7"-" x ch ax+c
a’ a
X ¢ch ax dx = ~ ch ax X sh ax+C
a’ a
: 1 (an? (a0’ 2(ax)?
X tgax dx = a_z( 3 - + a9 _

+...}+C8n:mjmero de Bernou'

2+ 1)!
! (ax)*  (ax)’ (-1)"=122"Bp (ax) 2n+! _I
- ! ! l. T2 ’ B cee ~
vcoteh ax @ az[“” g "5 T VIED) Tt
Bn: nimero de Bernov’
- sech dy = 4 [(ax)2 (ax)* 5(ax)® (~1)"En (ax) 2" +2 J+C
X secn dx = a2 2 8 144 (2n+2) (2n)! +...

, 1
X cosecch ax dx = =5 (ax

a

. =22 '~ 1)Bn (ax)?+!

En: nimero de Evler
{ax)? . 7 (ax)’
18 1800

+ } + C Bn:nimerode Berno i

(2n+ 1!
' 2
J.\'zsh ax dx = — 2—';5/1 ax+ (% + x—)ch ax+C
a
a a
. 2
J.\'Zch ax dyx = — g—; ch ax+ (l—+%)sh ax+C
a a &
sh ax , ~(ax)? | (ax)?
I dx = a\+-:73—!— +-ﬁ— ..... +C
ch ax o (@n? (a0t (a0
j —dx = Inlxl + 571 441 car +C
tgh ax, _  (ax)’ 2(ax)®
J P d.x—ax————g—— TG T e C
cotgh ax 1 ax (a0’
e N = -
PR S TR
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sech ax ) (ax)? 5(ax)* 61 (ax)¢
671. J.Ad Inlai = 5+ e = gyt +C
cosech ax 1 ax 7(ax)’
672. J—*f——d LI R sl AR
ax 6 1080
h '.
673. J'L-‘ifd = —s"x""+aj6hr“‘d.x (ver 667)
674. _[Ch X e = - Ch ax +aJSh Wi (ver666)
X X
675. J dx = —larclgsh ax—Ch a“.c
sh®ax ch ax a
2
676. J'tg Kax dx = - %ﬁ +Ynten ad+c
6717. jcolgh3ax dy = - @Eh—ﬂ +lln|sh axl +C
2a a
678. Jscc Wax dy = SCh ax 8hax 1 gsh ax+C
2a 2a
679 J‘cosech:’ax dx = _cosech ax colgh ax—ilnlt iﬂ.; +C
: = Za 7a 8"
2 "
680. Jx sh’ax dx = _X e sh 2ax_ ch 2ax+C
4 4a 842
2 . )
681. Ix ch*ax dx = I sh 2‘”— ch 2a"+C
4 4aq 8a
682, J' dx = }ln tghax sec h a e
Sh ax ch“ax 2 a
683 J’ dx __ Z2cotgh 2ax+C
" Jshtax ch ax
2
684. J-Sh iy = - 1arc tgsh ax+ sh @ c
a a
685. j”’ Dy = I ‘:gh— +ﬁ';”l+c
2
686. I.r gh’ax dx = _x 1gh ax+»—ln ch ax+ | +C
a a? 2
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2

x cotgh ax 1 J
! £1 4t sh ax+ !+C

687. jx cotg Rlax dx = - = —— + —In
e

2| =

688. J.r sec h*ax dx = glgh ax— lzlnlch axt+C
a

X

689. J.x cosec h’ax dx = — 3

cotgh ax+ izlnlsh axl +C
a

690. J (12x ——1colgh ax+C
sh™ax a

691. j dx _ lgh avec
ch®ax a

f. Integrales de funciones hiperbdlicas inversas

692. Jarg shg dx

x argsh'(—: —-Jat+x*+C

693. ngmgdx =4 ‘”g""ﬁ*m+ C; (argchz>0) -
=X argc"g+m+c; (mgch"_: <0)

694. Jargtgh"—:dx =X arglgh§+ gln|02~x2| +C

695. J-argcotg hgdx = x argcolg h"-j +Iml?-a%+C

2
696. jargsechfdx =X argsech§+a argsh(f) +C; (sechf>0) =
a a a a
=X argscchf—a argsh(f) +C; (scch'E <0)
a a _ a
697. Jargcosech-gdx = x arccoscch§+a argsh’—;+C; (x>0) =
=X arcoscchg—a argshg+C; (x<0)
698 J.vc ar shxdr = (£+a2)ar shf—ﬂ+C
) AEshgan = g T aEsy 4
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699 h d _ .'2 (12 y .\'4/-\.2 - (12 +C:
. J_r argch—dx = (-i Z-)moc - — .
2 2 2 2
X a v XxNx'-a '
= (§~74—)argch—+ i +C;
Yav = L (- adyargight +
700. J.r arglghad.\ = 2(.\ a )argl,,ha+ 5 +C

1

. Lo 2_ 2y, X ax
701. J,\ argcolghzld.\ = é(x a )argcolga+7+C

\2 X a«m - \2
jarg scch~ T

‘.2 r a /al _ "_2

—2—argscch5+ 5

702. Ix arg sec hgd.r +C;

+C;

. 2 /x2+a2
703. Jx argcosech';ldx = %ar0 coscch + -— +C;
x? aNyi +d*
= ~2-arg coscc h- B R +C;
x v (=32 +2a) Jat+ a7
704. J.r arush (/\ = Zargsh- + +
3 a 9
ERPIN e
705. J-xzargchfdx = Largch\ L )J +C;
a 3 9
X X (\ +2a)«/\ -a?
= ?argcha 4 C

3 2 2
%arglg h‘(—; + ‘%f + %ln (a*-x) +C

706. J‘xzarg g hg dx

(arg (‘/l >0) =

X
(argch; <0)

(arg scc h >0) =
(arg scc hg <0)

(x>0) =

(x<0)

(arg cht > 0) =
a

(arg rhg <0)

] 2 .3 .2
707. szarg cotg h%dx = f%— + ’%—arc cotg h% + %ln I -d’l+cC
. n+l n+1
708. j argshrdy = % i J-~;‘_—.—;:d
a n+1 a n+1 «/az_’_.xg
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n+1

709. Ix"arg chidx =2
a n

e a tz+lJ.[~

n+1l

X
(arg ch; >0) =

1 X"t X
margc (‘I+;1—]j—’\/,r_~2_:—7dx, (mgch2<0)
n+1 n+l

710. Ix"arglghgdx = ; argtgh~ —

m+ 1

n+1
X X by a x"
. x" —dx = toh- - — | Z— _dx
711 Jr argcotghadr s 1argcog -~ o IJa —xzd\

n+1

712. J’.n X, _ X X J‘ x"dx nt _
X argsechadx n+1 a P (arg sec a>0)
x*! X a x"dx x
—’H_largsec a n+l 2 2 (argsech5<0)
n+1l n
713. j = J’__xﬂ_. X _
rargcosech Xdx = n+1argcosech + — ] m, (x>0)
_ X"t X a x"dx (x<0)

Tn+d 2 ’
Jit+a®

Bs. INTEGRALES DEFINIDAS

a. Definiciones y propiedades

ar [TUr@ tg@ldr = [Pfdet g (x)dx
[0tk r001dx = k[ f () dx

as. J:f(x) dx =0

[y ez

az.

L]

ag.

-[fax

£y
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as. J}:f(x) dx = j:f(x) dx+j’: Flode  (sif(0)esintegrablen (a, b] ya<c<b)

ag. Regla de Barrow: J’Zf(x)dx = F(b)— F(a);

{si f(x) es continua en [a, b}y F(x) es una primitiva de £fx))

b. Integrales impropias

I

lim _ﬁ f(x)dx

b —> oo

by. j"’ F(x)dx

by, j:f(x)dx= tim  [°f(odx

a-——

fim jaf (x) dx

c+b

bs. ﬁ Flx)dx

by jij(x)dx: lim jif(x)

c—a

* El simbolo J : “ f(x) dx se llama integral impropia de primera especie y el simbolo jz_ f(x)dxse

Hama integral impropia de segunda especie.

bs. j:» f(xydx = .‘.L f(x)dx+ j,: f(x)dx; (sif (x) es intcgrable sobre cada intervalo finito)

c. Integrales definidas o impropias mis usuales

¢;. Delas funciones racionales e irracionales

2
a 2 9 _ Ta
714, .[0 a-—x"dx = e

dx n
715. J‘a-———# = =
0Ja2-~x2 2
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716.

717.

718.

719.

720.

721.

722.

723.

724,

725.

726.

727.

728.

n+m+ 1

na

J’» "x"dx
0 xm +an

J:x" (@™ -x™) Pdx =

+l;

n
n sen(——n
i)

a

(O<n+1l<m)

n+1

n+m+b+1 r(_n_I—) : r(b+ 1)

m

De las funciones logar{tmicas

1 Inx T
Jormt =%
1 n?
[
01 +x 12
In(1+
J‘l n (1+x) gy =
0 X
ih(1-x)
J'o X B
1 n l m._, .
Jox n"x dx =
1 Inx n?
dy = —
J’Ox2_1 8

n n
X" —x
J dx = In

0 Inx

T

Jé Insenx dx = J-: Incosx dx =

x
Jox Insecnx dx
T

JE (Insenx) 2dx

-D"m!

(n+ l)”'“'

It+l|
m+ 1

n

x2ln?
2

L

2
L) (In{cosx|)
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n+1

I'(

(n>-1;me No)

rin2
2
,, T nln32
dx = ZT + —-2—'

m+b+1

)

; T':funcién gamma



s
729. jgln (I+tgx)dx = gln|2|

X
730. j"m" *
0 gt

c3. Delas funciones exponenciales

b
a*+b?

731. j:e'“"sen bx dx

Il

732. j: e *cosbx dx 2

a’ +-b2
733. J senb‘x = arclgé
a
1 Ix
734. J' e dy = - \ﬁ
t 2 8
735. j e = b
a
o F'(n+1
736. j x"e dx = ———(—’-I-T—); I': Funcién gamma
0 an+
737. J‘ x dx dx _
©x dx _ Tt_
0e*—1 6

cy. Delas funciones trigonométricas

ko T
739. stcn x dx = jzcosz.x de = =
0 4
n
740. J’O‘S““” = —(sm>0) = 5 (sia<0)
741. _[ cosax— cosbxd — mlb
0 X a
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742

743.

744

745

746

747.

748.

749.

750.

751.

752.

753.

754.

755.

J

J
Js

I
o
J

J

) fo
) J' :
: J-:sen ax*dx = J:cos axidx = /'g%
) J'o

X

cosax
1+x°

3
«Sen-x
—dx =

x3

1.arc sen x
6 -x

n
7 dx _
O 1+1g"x

cos nx
0 24 4°
x_sennx

x+a

_sennx
r(x: +a )

~SCNX CoSax
——d

dx =

d_n
—-—-x——§e

In
8

o ®
3

T
4

~lal

dx = “1n2|
x—in

n

2a

1

—na

e

—na

=€

2a%

2n

0 a+b senx

2 dx

- p?

b
arc cos -
a

0 a+b cosy

a*-b*

=~ (silal <1
x—i silal < 1)

=senx J'cosx - \/i
2

- e—'la) ‘

% (silal = 1
Z(sna— )

= 0(silal > 1)



Cs.

756.

757.

758.

759.

760.

De las funciones hiperbdlicas

Jder = icoseca_T.t_
0gbry  2b b
J'nsh ax 1 3 Tl:cot an
01 2a 26 0%
-senax 7‘( ha—T-t

osh bx  2b°"2p

ro x dx _ ﬁ

0sh ax 442

~COS ax T arn
o oo X = 255

1
2a
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