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Basic Rules

n+l

Ix”dx:x +C
n+1
J'%dx=ln|x|+c
Iexdx:ex+c
&

Ia dx—lna+C

Isin xdx =—cosx+C
Icosxdx =sinx+C
Itan xdx = —In|cos x|+ C = Insec x|+ C
'[cot xdx = Insin x| +C
jsecz xdx =tanx +C

1+sinx
COoS X

J'secxdx=ln|secx+tan x|+C=In

jcsc2 xdx = —cotx+C
sin x

_fcscxdx:—ln|cscx+cotx|+C =1In
1+cosx

jsecxtan xdx =secx+C

Icscxcotxdx=—cscx+C

_[ ! dx =arcsinx+C
1-x°

I#
xa/x? -1

dx =arctanx +C

dx = arcsec|x|+C

J.1+ NG
Isinh xdx =coshx+C

J.cosh xdx =sinhx+C
Itanh xdx = In|cosh x|+ C

jsechz xdx = tanh x + C

+C

+C



(1.22) Icoth xdx = In|sinh x|+ C

(1.23) jsech x tanh xdx = —sechx+C
(1.24) jcsch xcoth xdx = —-cschx+C
(1.25) jcsch2 xdx = —cothx+C

dx=sinh™*x+C

1

(1.26) j N,
1

(1.27) j N

dx =cosh™ x+C

(1.28) jl_ = tanh ™ x +C

(1.29) j 1 dx=—sech®x+C
X1-x?

(1.30) j 1 dx=—csch®x+C

Xy/1+ x?

Rational and Polynomial Functions

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

(2.2) Ix(ax+b) dx = a(n+1) _a(n+1)(n+2)+c’n¢_l'_2

(2.1) I(ax+b)“dx: +C,n=-1

(2.3) J L dx=lln|ax+b|+C
ax+b a
1 1
2.4 ——dx=-——+C
@4 -|.(x+a)2 x+a
(2.5) de_i+ln|x+a|+c
X+a X+a
X X b
2.6 dx==—-—Injax+b|+C
(28) Jax+b a a’° | |
2 2
(2.7) I X dx:x——%+b—ln|ax+b|+c
ax+b 2a a*> a°
1 b
2.8 dx = I b C
(28) -[(ax+b) = a2(n|ax+ |+ax+bj+
2 2
(2.9) I X de:iz—b——z—bln|ax+b|+c
(ax+b) a’ a’(ax+hb) a’

(2.10) [— dx =L b _ L |licnz12
(ax+b)" Z| (n—D(ax+b)"t  (n-2)(ax+b)"?



2

2
(2.11) I X dx:i{ b __ b 2+In|ax+b|}+C

(ax + b)® a®lax+b 2(ax+b)
2 2
(212) [ —" L 2b - L b _|+Cn=1,23
(ax+b)" (N—2)(ax+b)"2 (n-3)@ax+b)™° (n—1)(ax+b)"
(2.13) I 21 de:larctan[ ]+C
a’+x a a
(2.14) j X dx:lln(az+x2)+c
a’+x’ 2
2
(2.15) j ZX dx = x — aarctan( j+C
a’ +x? a
X3 _1 2 1 2 2 2
(2.16) -[a2+x2 dx=2x"->a In(a®+x*)+C
2.17) j#dX:lln X _lic
x(ax +b) b Jax+Db
1 a, lax+b| 1
2.18 ———————dx=—1In —+C
(218) J.xz(ax+b) b X bx
(2.19) I 1 S Ox = ! +i2 X_lic
X(ax +b) b(ax+b) b° |ax+Db
(2.20) j : 1 _d :@In‘ax+b|_ 22ax+b .
X“(ax +Db) b“x(ax +b)
2.21) [ L yo L p|blL e
(@x+b)(ox+d)  ad—bc |ox+d|
(2.22) [ X dx=— " [gln|cx+d|—gln|ax+b|}
(ax+b)(cx+d) ad bc a
2 2ax+Db
——arctan| ———— [+ C,b? <4ac
1 J4dac —b? (\/4ac sz ,
(2.23) jz—dx= b2 = dac
ax” +bx+c 1 2cu+b—+/b? - 4ac| ,
In +C,b" > 4ac
Jo? —dac  |2cu+b++/b? - 4ac‘
(2.24)
b 2ax+b
——arctan| ——— |+C,b’ < 4ac
X 1 , av/4ac—b’ (\/4ac sz ,
jz—dx:—ln‘ax +bx+c‘— ,b° = 4ac
ax” +bx+c 2a 1 |2cu+b Jb? - 4ac| )
+C,b" > 4ac
Jb? —4ac ‘2cu+b+\/b2 4ac‘
1 a+ X
2.25 dx=—|n +C
(229) -[az—x2 2a  |a—X




X—a

1
2.26 d :—l C
(2.26) sz—a2 X 2anx+aJr
1 1
2.27 d n-3 dx [+C,n=-1
(2.27) I(azixz)n = 2 (n- 1){(51 ) )I(a 2 ) } i
(2.28) j X gxot x”‘lJ?j X" dx+C,n=0,1
x> +1 n-1 x*+1
dx 1 X2 |
2.29 =* In +C
(2.29) J.x(x2+a2) 2a’  |a? £ x|
Radical Functions
(3.1) I\/ax+ dx— (ax+b)/
2
3.2 ax+b+C
®2) [ s
(33) [ax+b) D2 gx = #(ax )"
a(2n+3)
(3.4) J.x\/ax+ dx— (ax b)/ 1‘5"bz(ax+b)%+c
a
(3.5) _[ x*+Jax + dx— (ax b)/ 8X2 (ax+b)%+ 163(ax+b)%+c
a a

(2n+l) n+ n+
(36)  [x (ax+b) 4dX=#[x“‘(ax+b)“ % _m[xm (ax+b) 3%}(:
a(2n+3)

3.7) j¢ax—+ Zxx/ax+b—%(ax+b)/+c
(3.8) fm =_— 2_(2a2x? — 4abx + 18b%)Vax + b + C
2
3.9 dx = Jax+b —nb d C
e [ s ® (2n+1)a{ e ”Jﬂ/— X}
1 ‘ +C,a>0
60 S ™ 7
ﬁarctan —b +C,a<0

(3.12) I ! dx = L a)r(j 2(n— 3)af - L dx [n=1

x"vax +b a(l-n)| x 2 X" Jax +b



Jax+b b

In +C,a>0

(3.12) IaXTerdx=2\/ax+b+b \/— Jax+b-+b

Larctan aX+b+C,a<O

J-b \ b
(3.13) I‘ax+bdx: L (ax+b) +(2n S)aj L dx |[+C,n=1
' " bl-n)| x"* 2 x"Jax+b '
(3.14) I/rxxdx:%arcsin(a_zxjh/x(a—x)+C
(3.15) I /XTXadx:«/x(XJra)—%In«/x(a+x)+(x+%)+c
(3.16) J. zT_de=\/x2—a2—aln‘\/x2—a2+x‘+C
(3.17) | %dx=w/(x+a)(x+b)+(a—b)|n‘\/x+a+\/x+b‘+c
(3.18) .[\/(X+a1)(x+b)dx:lna%b+x+,/(x+a)(x+b)+C
(3.19) j x(ax+b)dx:x—“x(zxm+%w/x(ax+b ax+\/ax+b‘+C

2
(320)J\/ax +bx+cdx_2ax+b\/ax +bx+c— b 4acln‘Zax+b+2\/a(ax +bx+c)‘+C

(3.21)

2
Ixmdx_\/ax +bx+c 4ax +bx +4c b(b 4ac)|n

4a’ 242 16a’”
—In‘2ax+b+2\/a(ax2 +bx+c)‘+C

—_—dx =
J.\/ax2+bx+c Ja
3.23 \/ax +bx+c -
(329 J.x/ax +bx+c

— 2 —
(3.24) I\/Zax—xzdx=x—a\/2ax—x2 +%arcsin(x—2a)+c,a>0

‘b+2ax+2\/a(ax +bx+c)‘+C

(3.22)

In‘Zax+b+2\/a(ax2 +bx+c)‘+C
a

(3.25) —arcsm[x a)+C,a>0

J.\/Zax X
(3.26) I\/xzia dx:—x\/x +a’ J_rza In‘x+ X’ +a’

(3.27) J\/a —X dx_—x\/a —X +?arcsm(aj+c

+C




(3.28)

(3.29)

(3.30)

(3.31)

(3.32)

(3.33)

(3.34)

(3.35)

(3.36)

(3.37)

(3.38)

(3.39)

(3.40)

(3.41)

(3.42)

(3.43)

(3.44)

Ix\/xz iazdx:%(xziaz)% +C

4

_[ x2x2+aldx == (2x +a )\/xziaz—%ln‘wr X2 +a?
4
IXZ\/a2 — x?dx =§(2x2 —a’)Wa*-x* +%arcsin(§j+c

2 2
Jai£x? a++aZ+x
Igdx_\/a +x2—alnfYE =2 1Lca>0
X
Jxt—a? X
fgdx—\/xz—az—aarcsec—+c
a

+C

Jx?+a? Jx?+a?
JFe

X
I a’—x? Ja?—x?

X =— —arcsm( j+C
X X a

+C

+In‘x+ x?+a’

1
J. dx=|n‘x+ x?+a?

dx arcsm( ) +C
a
dx=vx*+a’ +C
j\/@ X=4/X"ta’ +
X
J.;dx=—\/a2—x2+c
Ja? - x?
X gx=Lxira 7L ‘1o’
“-m X—EX X*Ta +? n‘x-i' X"xTa
2

J‘\/azx_ixzdx:

+C

2
X a
—Z4a*—=x* —=arcsin +C
2 a

/ 2 2
I—l dx:lln—x ta ~al.¢c
I :Earcsec +C
x\/x a
2 2
J- 1 dx — 1I a++a‘tx ‘C
xva? + x? a ||
2 2
SN L et S

+C



2

2
(3.45) J%dxﬂx_iaw

x*\x*+a’ a’x
4
(3.46) J‘(x2 + az)%dx = g(ZXZ +5a°)y/x* +a’ +3%In ‘x +ix*+a’|+C
1 +X
(3.47) dx = +C
'[ (@*+ xz)% a’vJa’ +x°
X’ —X
3.48 —dX=—+|n‘X+\/X2ia2 +C
( ) I(Xziaz)% ,XZiaZ
(2k+1y 1 ~ (2k+3y n-1 ~ (@k=3)/
3.49) [x"(x*+1 20x = ——x"*(x* £1 2 . — — Ix"?(x*£1 24C,n=0
( )J ( ) 2k +3 ( ) 2k+3-[ ( )
(2k+1y 1 . (2k+3y n-1 B (2k+3y
3.50) | x"(1— x? 20 = ————x"*(1-x? 24— — | x"?(1-x? 2dx+C,n#0
( )-[ ( ) 2k +3 ( ) 2k+3I ( )
Trigonometric Functions
: 1
4.1) Ism(ax)dx = —acos(ax) +C
(4.2) Isinzaxdx=1x—isin(2ax)+c
2 4da
4.3) Isingaxdx = —isinz(ax) cos(ax) —icos(ax) +C
3a 3a
(4.4) J'sin4 axdx = —isin?’(ax) cos(ax) — isin(ax) cos(ax) + 3 x+C
4a 8a 8
=n 1 = n-1 n _1 = n-2
(4.5) Ism Xdx = =sin xcosx+—J'sm xdx
n n
(4.6) Ixsin(ax)dx = —gxcos(ax)+$sin(ax)+c
) 2 2 . 1,
4.7) Ix sin(ax)dx = — cos(ax) + —sin(ax) — = x* cos(ax) +C
a a a
(4.8) J.x" sin xdx = —x" cos X + nI X" cos xdx
(4.9) cosaxdx = Esin ax+C
a
’ 1 1 .
(4.10) Icos axdx = = x+-—sin(2ax) + C
2 4da
(4.11) Icos3(ax)dx = isin(ax) cos’(ax) + isin(ax) +C
3a 3a

(4.12) Icos4 (ax)dx = isin(ax) cos’(ax) + isin(ax) cos(ax) + 3 X+C
4a 8a 8



1 . n-1
(4.13) _[cos“ xdx = =cos" ™ xsin X + —= J' cos"? xdx
n n

(4.14) Ixcos(ax)dx = écos(ax) +§xsin(ax) +C
(4.15) I x? cos(ax)dx = % x cos(ax) + 1y sin(ax) — %sin(ax) +C
a a a
(4.16) Ix” cos xdx = X" sin x — nI X" sin xdx
. 1 1
(4.17) jcos(ax) sin(bx)dx = 2@_b) cos[(a—b)x] - 2@D) ———cos[(a+b)x]+C
(4.18) [ sin(ax) sin(bx) dx = 5 [Smia_bb)x Sm(a+b)x] +C
(4.19) [ cos(ax) cos(bx) dx = [Sm::)b)x + Sinta- b)x] +C
in? -1 _ L sinbo——L i
(4.20) _[sm (ax) cos(bx)dx = 2(2a_b) sin[(2a —b)x]+ 2 sin(bx) 2Zaih) sinf[(2a+b)x]+C
(4.21) jsinz(ax) cos(ax)dx = isin3(ax) +C
3a
(4.22) Icosz(ax)sin(ax)dx = —3—zcoss(ax) +C

2(ax)si __ 1 Cpyx- L o
(4.23) _[cos (ax)sin(bx)dx = 4(Za_b) cos[(2a—b)x] o5 cos(bx) 2Zaib) cos[(2a+h)x]+C
(4.24)

sin[2(a—Db)x] + isin(2bx) —

jsinz(ax) cos®(bx)dx = 1 X — isin(2ax) —~
4 8a

16(a—b) 8b 16(a+b)
(4.25) Isinz(ax) cos’ (ax)dx = 1, isin(4ax) +C
8 32a
n+1 _
_sin™" xcos X, m Ismmzxcos xdx,m # —n
(4.26) _[sinm Xcos" X = m+n m-+n
sin™* x cos"™*
Ism X €0s"? xdx,m # —n
m-+n m+n
(4.27) j 1_ dx=tanx¥secx+C
1+sinx
dx _1 z ax
(4.28) j  —F>tan| = +C
1+sinax a 4 2
1
(4.29) j_—dx = Jcsc xsec xdx = In|tan x|+ C
Sin X Cos X
(4.30) j ! dx=-cotx+cscx+C
1+ cosx

sin[2(a+Db)x]+C



(4.31) [ _ W Ll (%}FC
l+cosax a 2
(4.32) jd—x _ —lcot(%j +C
l1-cosax a 2
(4.33) Itan axdx = —i In|cosax|+C
(4.34) tan® axdx =1tanax—x+C
a
(4.35) _[ tan®(ax)dx = 1 In|cos(ax)|+ isecz(ax) +C
a 2a
n 1 n-1 n-2
(4.36) jtan Xdx = ——tan""~ x —Itan xdx,n =1
n-1
1 1 .
4.37 dx==| xxInlcosx £sinx||+C
(4.37) I l1+tanx 2 [ | H
(4.38) jsec(ax)dx = i In|sec(ax) + tan(ax)|+ C = gtanh‘1 (tan g) +C
(4.39) jsecz(ax)dx = Etan(ax) +C
a
(4.40) Isec3 xdx =%secxtan x+%|n|secx+tan x|+C
n 1 n-2 n- 2 n-2
(4.41) Isec xdx = ——sec"“ xtan X + —Isec xdx,n =1
n-1 n-1
(4.42) Isecz(ax) tan(ax)dx = Zisecz(ax) +C
a
(4.43) Isec“ (ax) tan(ax)dx = isec“(ax) +C,n=0
na
(4.44) I dx=x+cotx¥cscx+C
1+secx
(4.45) _[cotz(x)dx = —Xx—cotx+C
n 1 n-1 n-2
(4.46) Icot Xdx = ———cot" x — Icot xdx,n =1
n-1
1 1, _
(4.47) j dx ==[xFtanx tsecx]+C
1+cotx 2
(4.48) J'csc(ax)dx ~Linftan &)= Lin |esc(ax) — cot(ax)|+C
a 2| a
(4.49) Icscz(ax)dx = —écot(ax) +C

1 1
(4.50) Icscs xdx :EIn|cscx—cotx|—§cscxcotx+C



(4.51)

(4.52)

(4.53)

(5.1)
(5.2)
(5.3)
(5.4)
(5.5)
(5.6)
(5.7)
(5.8)
(5.9)
(5.10)

(5.11)

(5.12)

(5.13)

(5.14)

(5.15)

1 _ n-2 _
Icsc“ xdx=——1csc” 2 xcotx+—l csc"? xdx,n =1
n— n—

_[csc“(ax) cot(ax)dx = —icsc”(ax) +C,n=0
na

j dx=x—-tanxtsecx+C
1+cscx

Inverse Trigonometric Functions

Iarcsin xdx = xarcsin X +v1—x* +C

Ixarcsin xdx :%x2 arcsin x —%arcsin X +%x\/1— x? +C

) 1 ) 1 X"
x" arcsin xdx = —— x"arcsinx - —— | ———dx+C,n = -1
I n+1 n+1-|.«/1_x2

jarccos xdx = xarccos x —y1—x? +C
1 1 1 ]
_[ X arccos xdx = > X2 arccos x + 7 Xy/1—x? + Zarcsm X+C
Iarctan xdx = xarctan X — Iny/1+x? +C

Ixarctan xdx = % x> arctan X + %arctan X— % x+C

n+1
n+l

n 1 1
J x"arctan xdx = ——x""arctan X — —— | —
n+1 n+1J x“+1

Iarccot xdx = xarccot X + Iny1+x? +C

dx+C,n#-1

1 1 1
Ixarccot Xdx = E x?arccot X + E X + Earccot x+C
jarcsec XdX = xarcsec X — In‘x +4/%? —1‘+C

IX&I’CSECXdXZ%XZ arcsecx—% x*-1+C

Xn
Ix? -1

jarccsc XdX = Xarccsc X + In‘x +4/%? —1‘+ C

1 1
J' x" arcsec xdx = —— x™arcsec X — — '[
+

dx+C,n=-1
n+1 n

Ixarccsc xdx :%x2 arccscx+% x?-1+C

Hyperbolic Trigonometric Functions



(6.1)

(6.2)

(6.3)

(6.4)

(6.5)

(6.6)

(6.7)

(6.8)

(6.9)

(6.10)

(6.11)

(6.12)

(6.13)

(6.14)

(6.15)

(6.16)

(7.1)

(7.2)

(7.3)

j sinh(ax)dx = écosh(ax) +C

j cosh(ax)dx = ésinh(ax) +C
jtanh(ax)dx = iln |cosh(ax)|+C
Icoth(ax)dx = iln [sinh(ax)|+C

2 a
j sech(ax)dx = ~arctan (e™)+C

e™ -1

eax

jcsch(ax)dx = iln

‘+C
Ixsinh(ax)dx =§xcosh(ax) —%sinh(ax) +C
I x cosh(ax)dx = i xsinh(ax) — écosh(ax) +C

[ x" sinh(ax)dx =§x“ cosh(ax) —2 [ x"* cosh(ax)dx +C

j X" cosh(ax)dx =§x“ sinh(ax) -g j x"Lsinh(ax)dx + C
Isinh(ax) cosh(ax)dx = isinh(Zax) - % x+C

Isinh(ax) cosh(bx)dx = Flaz [bsinh(ax) cosh(bx) —asinh(bx) cosh(ax)]+C

Isinh(ax)sin(bx)dx = [acosh(ax)sin(bx) — bsinh(bx) cos(ax) |+ C

a’+b?

jsinh(ax) cos(bx)dx = ﬁ[a cosh(ax) cos(bx) + bsinh(ax)sin(bx)]+C

jcosh(ax)sin(bx)dx = ﬁ[asinh(ax)sin(bx) —bcosh(ax)cos(bx)]+C

Icosh(ax) cos(bx)dx = [bcosh(ax)sin(bx) + asinh(ax) cos(bx)]+C

a’ +b?

Logarithmic Functions

jln(ax)dx =xIn(ax) —x+C

I In(ax) dx = 1Inz(ax) +C
X 2

jx”Inxdx=—%x””+ix”ﬂlnx+c,n;t—l
(n+1) n+1



(7.4) _[In(ax+b)dx:(x+gjln(ax+b)—x,a¢0

(7.5) 'fln(x +a*)dx =xIn(x* +a )+2aarctan(aj 2x+C
(7.6) Jln(x —a%)dx = xIn(x* —a®) +aln|—— XT3 _ox+c
X—a

1 2ax+b b
7.7) | In(ax? + bx + ¢)dx = =+/4ac —b? arctan| ———— |- 2Xx+| — + X [In(ax®* +bx +¢c) +C
( )J. ( ) a ( 4ac—b2J (28 ) ( )

b 1 1 b’

7.8 xIn(ax + b)dx = — x — = x* + =x*In(ax + b) - — In(ax + b) + C
(7.8) [ xIn(ax+b)dx =~ x =2 x* + = x* In(ax +b) - — In(ax +b)
(7.9) .[xln(az —b*x?*)dx = 1 x? +EX2 In(a® - b*x?) —a—zln(ax+b)+C

2 2 2b?
(7.10) jlnzxdx:2x—2xlnx+xln2x+c
(7.12) JIn"xdx =xIn"x —n[In"txdx+C
(7.12) Ix” In™ xdx = ix"*1 I x— " [ x" In™ Xdx +C,m,n = -1

n+1 n+1

(7.13) L - Infinx|+C

xInx
(7.14) J'Iogabxdx:i[xlnbx—x]+c

Ina

Exponential Functions

(8.1) e¥dx = 1eax +C
a
(8.2) xeaxdx:ixeax—izeaHC:axz_leax+C
a a a
. a’x’ —2ax+2
(8.3) sze dx:Te +C
3,3 2n2y2 B
(8.4) .[x3eaxdx _ax -3 X4 +6ax-6 e™ +C
a
(8.5) x"e¥dx = 1 x"e™ — EJ' x"'e®dx +C
a a
a e*
8.6 —dx = + dx+C,n#1
(8.6) -[ (n- 1)xn * n—lJ‘x”‘l

1 2
8.7 xe *dx = ——e* +C
(8.7) | —



(8.8)

(8.9)

(8.10)

(8.12)

(8.12)
(8.13)

(8.14)

(8.15)

(8.16)

(8.17)

2
J'x3eax dx

J'X2n+1eax2dx _ i
2a

I L dx :i[kx— In‘a+ be*

a + be

RO —izeaXZ +C
2a 2a

2 n . 2
X" ——Ixz” ™ dx+C,n>0
a

" ]+C

ax

je""x sin(bx)dx = aze—b[asin(bx) —bcos(bx)]+C

J e™ cos(bx)dx =

a’ +b?

b2
ax

[bsin(bx) +acos(bx)]+C

] 1 ]
Ixexsm Xdx = Eex [cosx —xcosx+xsinx]+C

1 ] .
Ixex cos xdx =§ex[xcosx+xsmx—sm x]+C

ax

2_

1
—e
4a

QD

[ e sinh(bx)dx =

[asinh(bx) —bcosh(bx)]+C,a* # b?

b2

2ax—5+C,a=b
2

ax

jeax cosh(bx)dx = { &

4a
Iabxdx =

2_b2

[acosh(bx) —bsinh(bx)]+C,a’ = b’

ieZC"X+§+C,a:b

LabXJrC,a>0,a;«fsl
blna



