Integral Table

Basic Properties of Integration
Jf(x)dx: F(x)+C, if F'(x)=f(x)
[[£(x)ax] =1 (x)
jaf (x)dx=ajf(x)dx
I[f(x)ig(x)}dx:jf(x)dxijg(x)dx

jf’(x)dx=ln‘f(x)‘+c

f(x)

Iydx: xy—jxdy



CoNoO~wWNE

Common Integrals

Simple Functions

Powers of x

Inverse Powers of x
Exponentials

Powers and Exponentials
Logarithms

Reciprocals with Logarithms
Powers and Logarithms
Trigonometric Functions: sine

. Trigonometric Functions: cosine

. Trigonometric Functions: tangent

. Trigonometric Functions: cotangent

. Trigonometric Functions: secant

. Trigonometric Functions: cosecant

. Products of Trigonometric Functions

. Reciprocals of Trigonometric Functions

. Reciprocals with Trigonometric Functions

. Powers and Trigonometric Functions

. Exponentials and Trigonometric Functions

. Powers, Exponentials and Trigonometric Functions

. Inverse Trigonometric Functions

. Powers and Inverse Trigonometric Functions

. Hyperbolic Functions: sinh

. Hyperbolic Functions: cosh

. Hyperbolic Functions: tanh

. Hyperbolic Functions: coth

. Hyperbolic Functions: sech

. Hyperbolic Functions: csch

. Products of Hyperbolic Functions

. Reciprocals of Hyperbolic Functions

. Powers and Hyperbolic Functions

. Exponentials and Hyperbolic Functions

. Products of Trigonometric and Hyperbolic Functions
. Inverse Hyperbolic Functions

. Polynomials

. Reciprocals of Polynomials

. Powers and Reciprocals of Polynomials

. Reciprocals of Powers and Polynomials

. Square Roots of Polynomials

. Reciprocals of Square Roots of Polynomials

. Powers and Square Roots of Polynomoals

. Powers with Reciprocals of Square Roots of Polynomials
. Square Roots of Polynomials with Reciprocals of Powers
. Reciprocals of Powers and Square Roots of Polynomials



45. Miscellaneous



Simple Functions

Idx:x+C

jadx:ax+C

jxdx=lx2+C
2

Powers of x

Ixzdx=1x3+C
3

‘[x“dx=ix””+c, n=-1
n+1

Inverse Powers of x

J&dx:ln|x|+C, X#0

J'indx:ix“+C, n=1
X 1-n

J%dx:zx/;+c

Exponentials

Iexdx =e*+C

e¥dx = 1eax +C
Jerax=

Powers and Exponentials




Ixexdx =(x-1)e*+C

Ixe“dx :éeax (ax—1)+C

J'xzexdx:(x2 —2x+2)ex +C

2

Ixzeaxdx:(x——z—)z(+%jeax+c
a a’ a

J'x”exdx =x"e* — nj x"Ye*dx +C

_[ X"e®dx = i(x”e‘*lX - nj x”’leaxdx) +C

Logarithms

Ilnxdx:xln|x|—x+C

+C

In x xInx—x
jloga xdx=_[ dx =
Ina Ina

J'Inaxdx:xlnax—x+c

ax+b

Iln(ax+b)dx: "

In(ax+b)—x+C
j(ln|x|)2 dx = x(ln|x|)2 —2xIn|x|+2x+C

j(ln x)"dx = x(Inx)" —nj(ln x)" " dx+C

Reciprocals with Logarithms

IL)?X)dx :%[In(ax)]2 +C




J-Inzx In®x

dx = +C
X 3

_[ ! dx=In|inx/+C
xIn x

Powers and Logarithms

Trigonometric Functions: sine

Jsin Xdx =—-cosx+C

) 1
sinaxdx = —-—=cosax+C
a

Isinz xdx = 1 x—lsin(2x)+C
2 4

sin? axdx=%x—4isin 2ax+C
a

Isin3 xdx = —§cosx+icos(3x)+c
4 12

1r. ]
=.n d - n-1 _ _l n-2 d C
sin" xdx n[sm xcosx—(n )J.sm X x}+

Trigonometric Functions: cosine




jcosxdx=sinx+C

1.
cosaxdx ==sinax+C
a

.[cos(ax+b)dx:§sin(ax+b)+c

Icos2 xdx=%x+%sin2x+c

cos? axdx=%x+4isin 2ax+C
a

Icoss xdx = sin x—%sin3 X+C

jcos” xdx = %[cos”‘l xsinx+(n —1)Icos”‘2 xdx} +C

Trigonometric Functions: tangent

Itan xdx = In[sec x|+ C =—In|cos x| +C

jtan axdx = —éln(cos ax)+C

jtan2 xdx = tan x—x+C

1
tan? axdx = —x+—tanax+C
a

Itan3 xdx = In(cos x)Jr%sec2 x+C

_[tan" xdx = itan”’l x—J'tan”’2 xdx+C
n-1

Trigonometric Functions: cotangent




jcotxdx= In|sin x|+ C =—In|csc x|+ C

Icotaxdx zéln(sin ax)+C

J'(:ot2 xdx =—cotx—x+C

1
_[cotz axdx = —x—=cotax+C
a

1
Icot“ xdx = ————cot"™* x —Icot“‘2 xdx +C
n-1

Trigonometric Functions: secant

_[sec xdx = In|sec X+ tan x|+ C = Intan (g+%)+c = 2tanh‘1(tan §j+c
_[secz xdx = tan x+C

Isec axdx zéln(secax+tan ax)+C

1
Isecz axdx ==tanax+C
a

jsec” xdx = ni—l [sec“‘2 xtanx+(n-2) jsec”‘2 xdx] +C

Trigonometric Functions: cosecant

J.cscxdx: In|csc x —cot x|+ C =—In|esc x +cot x|+ C = In +C

tan >
2

J‘cscaxdx:éln(cscax—cotax)+c

Icsc2 xdx = —cot x+C




1
_[cscz axdx =—=cotax+C
a

1 1
jcsca xdx = _ECOt xcscx+EIn|cscx—cot x|+C

Icsc" xdx = —ni_l[csc”‘2 xcotx—(n— Z)Icsc“‘2 xdx] +C

Products of Trigonometric Functions

jsin axsin bxdx = l

1
2| (a-h)

sin(a—b)x— sin(a+b)x [+C, a=tb

1
(a+b)

J. - i dx:—icotax+C
sin® ax a

Isin X €0S Xdx =%sin2 x+C

cos(a—b)x+

J'sin ax cosbxdx = —1{

1
2| (a-b)

cos(a+b)x}+c, a=tb

1
(a+h)

J'sinm X cos" xdx = [sin”Hl xcos" ™ x+(n —1)J’sinm X cos" 2 xdx}+C

m+n
1 s om-1 n+l inMm-2 n
= ~(m-1 dx [+C
m+n[sm xcos™ x—(m )J'sm X cos" X x]+
Jcosaxcosbxdx=1 sin(a+b)x+ L sin(a-b)x |+C, a=zb
2| (a+b) (a—b)

_[secxtan xdx =secx+C
jsecxcsc xdx = In(tan x)+C

jcscxcotxdx:—cscx+c




Reciprocals of Trigonometric Functions

_[ L dx = L { cos X +(n—2)_[#dx}+c, n=1

sin" x (n-1) sin"* x sin"? x

j_;dx =In(tanx)+C
Sin X cos X

I 12 dx = “tanax+C
cos® ax a

1 1 sin x 1
dx = 2)| ———d C, 1
-[cos”x X (n—l){cos”lir(n+ )-[cos”’zx X}L nz

Reciprocals with Trigonometric Functions

I;dx=1tan Z—Ex +C
1+sinax a 4 2

J'#dx:itangx+c
1+ cosax a 2

I#dx:l{x+lln(cosax+sin ax)}+C
1+ tan ax 2 a

I 1 dx—;ln tan1 cx+tan‘1(9) +C
asincx+bcoscx ca? + b2 2 a

Powers and Trigonometric Functions

'[xsin Xdx =sin x—xcosx+C

: 1. 1
Ixsm axdx = —-sinax——xcosax+C
a a

szsin xdx = —x? c0S X + 2XSin X +2¢0s X+ C




2,2
Ixzsin(ax)dx=§xsin(ax)+ 2-ax

cos(ax)+C
_[x” sin xdx = —x" cos x + nJ' x"*cos xdx +C

J'x" sin(ax)dx = —éx” cos(ax)+2.fx”1 cos(ax)dx+C

Ixcosxdx:cosx+xsin x+C

1 1 .
Ixcosaxdx:—zcosax+—x3|nax+C
a a

Ixz cos xdx = x?sin X + 2xcos X — 2sin X+ C

a’x?-2
a3

sz cos(ax)dx:a—zzxcos(ax)Jr sin(ax)+C

Ix” cos xdx = x" sin x—njx“‘lsin xdx+C

_[x" cos(ax)dx zéx” sin(ax)—gjx”lsin(ax)dx+c

Exponentials and Trigonometric Functions

J'eX sin xdx = %ex (sinx—cosx)+C

Ieaxsinbxdx: ——e™(asinbx—bcosbx)+C
a“+b

_[ex cosxdx:%ex(cosx+sin x)+C

je“cosbxdx: ——e™(acosbx+bsinbx)+C
a“+b

Powers, Exponentials and Trigonometric Functions




] 1 ]
J'xex sin xdx :EeX (xsm X — X CO0S X + COS x)+C

1 } ]
jxex cos xdx :EeX (xsinx+xcosx—sinx)+C

Inverse Trigonometric Functions

J‘sin’1 xdx = xsint x++/1-x* +C
‘[sin‘1 axdx = x(sin‘1 ax)+§\/1—a2x2 +C

_[cos’1 xdx = xcost x—+/1—x2 +C
jcos‘1 axdx = x(cos‘1 ax)—lxll—azx2 +C

a
J.tan’1 xdx = xtan™ x—%ln(x2 +1)+C
_[tan‘1 axdx = x tan* ax+ — In (1+ a2x2)+C

2a
Icot‘l xdx = xCOt X+ =In (x? +1)+C
2

_"sec’l xdx = xsec ™t x — In‘x+\/x2 —1‘+C

.[csc’l xdx = xcsc ™t x + In‘xjtx/x2 —1‘+C

Powers and Inverse Trigonometric Functions

jxsin‘l Xdx = %[(sz —1)sin‘l X+ X/1— X° J+C

jxcos‘l xdx = %[(ZXZ —l) cos ™ X — Xa/1— X } +C




Hyperbolic Functions: sinh

Isinh xdx =cosh x+C

Isinh axdx zlcoshax+C
a

Isinhz xdx :lsinh 2x—£x+C
4 2

Hyperbolic Functions: cosh

'[cosh xdx =sinh x+C

cosh axdx = Esinh ax+C
a

Icoshz xdx :%sinh 2x+%x+c

Hyperbolic Functions: tanh

jtanh xdx =In(cosh x)+C

Itanh axdx = i In(coshax)+C

_[tanh“ (ax)dx =— tanh"* (ax)+jtanh“‘2 (ax)dx+C, n=1

a(n-1)

J'tanhz xdx = x—tanh x+C

Hyperbolic Functions: coth

[ coth xdx=In(sinhx)+C, x>0




1 .
Icoth axdx = < In [smh (ax)] +C

1

a(n-1)

J'coth” (ax)dx =- coth"™ (ax)+_|.coth”’l (ax)dx+C, n=l

Hyperbolic Functions: sech

'[sech xdx =tan™ (sinh x)+C
2. a
jsech axdx = 5 tan {tanh (E xﬂ +C

Isechz xdx = tanh x+C = —coth™ (cosh x) +C

Hyperbolic Functions: csch

Icsch xdx =In +C

tanh (1 xj
2

jcsch axdx = i In {tanh (E xﬂ +C
a 2

Icsch2 xdx = —coth x+C

Products of Hyperbolic Functions

J'sinh x cosh xdx = %cosh2 Xx+C

—2ax +sinh (2ax)

inh h dx = C
Ism (ax)cosh (ax)dx T +
jsinh(ax)cosh(bx)dx _ bcosh(bx)smh(a;z)—zzcosh(ax)smh(bx) ic




_[sech xtanh xdx = —sech x+C

J. csch xcoth xdx = —csch x+C

Reciprocals of Hyperbolic Functions

dx+C, n=l

J- 1 cosh (ax) ~ n_2J- 1
sinh" (ax) _a(n—l)sinh“‘l(ax) n—17sinh"* (ax)

I;dx=3tan‘leax +C

cosh (ax) a
J' L dx = smh(axl +n—2'[ %2 dx+C, n=l
cosh” (ax) a(n-1)cosh"*(ax) n-1- cosh"*(ax)

Powers and Hyperbolic Functions

jxsinh xdx = xcosh x —sinh x+C

Ixsinh(ax)dx :ixcosh (ax)—%sinh(ax)+c

fxcosh xdx = xsinh x—cosh x+C

Ixcosh(ax)dx zéxsinh(ax)—écosh(axﬁc

~ 2xcosh (ax)

2
= +(X—+%Jsinh(ax)+c

J.x2 cosh (ax)dx =
a a

Exponentials and Hyperbolic Functions

Ie“sinhbxdx: > b‘,_e*’x(asinhbx—bcoshbx)+C, azb




_[eax cosh bxdx =

a

- lbz e™(acoshbx—bsinhbx)+C, a=b

Products of Trigonometric and Hyperbolic Functions

[sin(ax
[sin(ax
[os(ax
[ os(ax

smh bx dx =

cosh bx dx =

cosh bx dx =

smh bx dx =

bcosh (bx)sin (ax)—acos(ax)sinh (bx)
a’+b?

+C

—acos(ax)cosh (bx)+bsin(ax)sinh (bx)
a’+b? +C

asm( )cosh (bx)+bcos(ax)sinh (bx)
a’+b?

+C

_ bcos(ax)cosh (bx)+asin(ax)sinh(bx)

+C
a’+h?

Inverse Hyperbolic Functions

’ 2.2
Isinh‘laxdx:xsinh‘lax— ax+1

J.COShfl axdx =xcosh™ ax — M

+C
a

+C
a

.[tanh‘1 axdx =xtanh™ ax+M+C

2a

. . In (1—a2x2)
_[ coth™ axdx =xcoth—ax+———2+C

2a

jsech’l axdx = xsech™ ax—ztan*1 , /1_ xic
a 1+ax

22
CSChl<’=1XdX=xcsch1ax+1coth{ e J+C
a ax




Polynomials

J(a+bx)"dx= ! (a+bx)n+1+C, n=-1

b(n+1)

Reciprocals of Polynomials

J

a?—x? 2a

I ! dx:lln|a+bx|+C
a+bx b

| L x=- Ll ¢, n=l
(a+bx) (n—1)b(a+bx)
J. ~dx=tan" x+C
1+ X

j 21 2dx=£tan‘1§+C, a=0
a’+x a a

j 1 ~dx=tanh™ x+C
1-x

1 1

dx=—In 1

a+X

a—Xx

a a

+C:—tanh*1§+c, x*<a

2

Powers and Reciprocals of Polynomials

1
Iarbx dx:F[a+bx—aIn|a+bx|]+C

Iazixz dx:%ln(a2+x2)+c

I X de:i{ +In|a+bx|}+c
(a+bx) b [ a+bx




J. X dx = a+—2bX+C

(a+bx)3 _2b2(a+bx)2

2
J X dx:%F(a+bx)2—2a(a+bx)+a2 In|a+bx|}+c
a + bx b°| 2

2

dx = x—atan1(§j+c

2 a

ja2+x

2

J' X 2dx:%[a+bx— —2a|n|a+bx|}+C
b

a +bx

'[azxsz dx:%[x2 —a’ In(a2 +x2)}+c

Reciprocals of Powers and Polynomials

.[ 1 dx:lln X +C
x(a+bx) a |a+bx
[ dx=——+ 2 n[2 ¢
x* (a+bx) ax a X

I 1 dx = 1 +iln +C
X(

a+bx)2 a(a+bx) a’

a+bx

Square Roots of Polynomials

J.\/ax+bdx:(2—b+2—;]\/ax+b +C

3a

+C

2
X a
J\/a2+x2dx=5\/a2+x2 Jr?In‘ij\/aszx2




2
I\/az —xzdx:gxla2 —x? +%sin1§+c . |x[<a

+C

2
X a
I\/xz —azdx:E\/x2 —a? —?In‘x+ x?—a?

Reciprocals of Square Roots of Polynomials

1 2Jax+b
dx = C
I\/ax+b ’ a "
I\/l_zdx:sinlx+C
1-x
J‘\/l_zdx=sinh1x+c
1+x
J'\/zl_dx:cosh‘lx+c
X° -1
_cinht| X
J' - +_x (x+\/a +X )+C_smh (aj+C
| dx=sin™| = [+C, a>|x|
()
J‘%dx:ln‘x+ x’-a’|+C, [Y>a>0
Jx?-a

Powers and Square Roots of Polynomials

2(3ax—2b b)’
Ix\/ax+bdx= (ax ) (ax+ ) +C

15a°

J.x\/a2 +x2dx=%(a2 +x2)2 +C




Ix\/xz—azdx:%(xz—a2)2+c

Powers with Reciprocals of Square Roots of Polynomials

J‘de:i\/a2 +x*+C

J\/%dx=\/x2—a2 +C
X’ —a

2 2 2

X 1 1
J.—dx=—x\/x2—a2 +—In(x+\/x2—az)+C
Jx% —a? 2 2

2
I%dx:%x\/az +x2 —%In(x+\/a2 +x2)+C
a? + X

Square Roots of Polynomials with Reciprocals of Powers

Jax+b 1
dx =2+ b+b|———dx+C
I . X ax+p0+ IX b X+
’ 2 2 , 2 2
Iﬂdx;«/aZ_pxz_amu_'_C
X X

+C

[,2 2 (.2 2
IudxzwfaZ_xz_am u
X

X

, 2 2
J'udx:\/xz—az—acos’l EJ‘FC, O<a<|X
X

X

Reciprocals of Powers and Square Roots of Polynomials




J’#dxzim —M e
x~Jax+b JB \/ax+b+\/6

1secl[5j+c , |X>a

1
JX/XZ_ade_a a

2 2
I;dxz_lm[fﬂ— */a’(}c 0<x<a
xya? —x* a X

’ 2 2
J;dx:—lln arvx +a +C, x#0
|x|\/a2+x2 a X

Miscellaneous

Iaxdx:iaHC, a>0, a=1
Ina

Ix"axdx = ﬁ(x”aX - nj x”’laxdx) +C

1 1 1 o
Ia+be“ dx=g[x—gln(a+be )}FC

J'zig: dx=%[ax—(a—b)ln(b+ex)}+c




