Table of Integrals TI-1

Table of Integrals

With the exception of exponent restrictions, antiderivatives in this table appear without conditions—some are valid
only when appropriate restrictions on parameters (e.g., a > 0) and/or variables (e.g., |x| >1) are applied.

Elementary Integrals

r+l

1 [kdv=hke+C 2. jx’dx=:+l+c, el
3. J%=ln|x|+C 4. [erdv=e"+C

5. J.a‘”dxz(ﬁ)ax+c 6. [sinxdc=—cosx+C

7. jcosxdx=sinx+C 8. jseczxdx=tanx+C

9. [esc’ xdr=—cotx+C 10. [secxtanxdx =secx+C

11. fescxcotxdy=—cscx+C 12. [tanxdx = In[secx|+C

13. [cotxdx = Insin x|+ C 14. [secxdx = In|secx+ tan x|+ C

15. Icscxdx: 1n|cscx—cotx|+C

Integrals with Expressions of the Form a + bx

bx aln|a + bx|)

16. | DLl be+c
a+bx b

2

18. _[ al dx = ! (b2x2—2abx+2a ln|a+bx|)

a+bx 20°
dx 1 | x | dx 1 b x
19. =—1 20, |[————=—-——1
J.x(a+bx) a n|a+bx|+c '[xz(a+bx) ax a na+bx+
X 1 a 1 1 | X |
21. J. S dx=— +ln|a+bx| +C 22. J. +—1In +C
(a+bx) b*\a+bx a+bx a+bx) a |a+bx|

2

2
23. [— zdxz%(bx— = —2a1n|a+bx|)+C
(a+bx) b a+bx

2
24. | xvJa+bxdx= 3bx—2a)(a+bx)” +C 25. de:—bx—Za a+bx+C
/ i =24l e o=y -2
X 2
26. dx = 8a® +3b°x* —4dabx)Ja+bx +C
J'\/a+bx 15b3( )
a+bx a+bx —
if a>0
dx a a a+bx+f

27.
J.x\/a-i-bx 2 fa+bx <0
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Na+bx dx
28. dx=2\Ja+bx+a
'[ X '[x\/a+bx

J-\/a+bxd \/a+bx

29.

x° g J.x\/a+bx
30. J- "Na+bxdx = (27’1 3)[x"(a+bx)3/2—naJ.x"_I\/a+bxdx:|

J- x" dx=2x"\/a+bx_ J x "
Ja+bx b(2n+1)  b(2n+1)! Ja+bx

Na+bx b(Zn—3)J‘ dx

2. & __ -
" v Ja+bx a(n=1)x"" 2a(n-1)" x"'Ja+bx

31.

Integrals with Expressions of the Form a? + x

33. j =—tan ( )+C
a’ +x* a

2
34. j\/az +x2 dxz%Vaz +x2 +a?1n(x+\/ar2 +x2)+C

4

35. a+xtde==(a*+2x* a2+x2—a—ln x+Vad+x2 |+ C

e v gl

a+Va’ +x’°
x

+C

2+ 2
36. j a X dx=VJa*+x* —aln
x

37.

[ 2 2 [ 2 2
_[ a ;Lx dy=- YL +1n(x+\/a2+x2)+C
X X

38. J (x+\/a +x )+C=sinh1(£)+c
a

39.

2
J—#dxz gxlaz +x° —a?ln(x+\/a2 +x2)+C

dx 1, [Na*+x* +a 1 lx
40. j—:——ln—+C:——csch —|+C
xNa +x a x a a
2 2
1. I ¢

dx
4
42. J-(a2 +x2)3/2 dx = %(sz +5arz)\/ar2 + x? +3%1n(x+\/ar2 +x2)+C

3. | d X e

32
(a2+x2) a*Na® +x*
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Integrals with Expressions of the Form a? —

LI (f) +C  ifx’<d
a

X+a a

J~dx _L

44. In +C=

2 2
a —x 2a |x—a

1
Zcoth™ (f) +C  ifx>d
a a

45.

N

a® —x* dx—— a’ —x* +—sm +C
N = = 2
4
46. a —x dx— 2x* —d* Wat =x* +—sin | = |+ C
\/— \/ﬁ C; [ X
a
a+\/a —x’

X

+C

47. a’ -’ =+va*—x* —aln
J.
X

48.

I\/az—xzd _ Na=x* . (x
7 X =— . —sin . +C

49.

J.\/——sm]( )+C

2 2
=3 =+ i (2

50.

22
s [ Lyjatie ox Ww:_lsechl(f)w
a’ —x? a X a a

52.

53. J-(a2 -x )3/2 dx = —%(2x2 —SaZ)\/a2 -x +%sin’1 (£)+ C

a

5. | d X e

(a2 -x° )3/2 aa® -3
Integrals with Expressions of the Form x* — a*
55. j
2
56. J- X -a dx=§\/x2 -a —%ln‘x+ x-a

4

57. _[xlexz —d? dx:§(2x2 —az)\/x2 —a* —%ln‘x+ X-d

X —

a
+C
xX+a

:—ln
X2 —a?

+C

+C

e

a

2 2
NEY _
58. J—dx= x*—a* —asec™
X

TI-3
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[ 2 2 [ 2 2
59. j s 2—a dx =— *r —a +ln‘x+\lxz—012 +C
X x
60. J\/xzdxj:ln‘x—h/xz—az +C:cosh_l(§)+C

2 2
61. j Tx—cﬁ dngxlxz—a2+a7ln‘x+\/x2—a2

+C

62

‘[L—lscc'I (£)+C
. xx? —d? _a a

2 2
X —da

J' dx
: - 2
X \x —a ax

63 +C

4

64. J(xz —a2)3/2 dx=%(2x2 —5512)\/x2 -d +3%ln‘x+\/x2 —d*|+C
dx X
65. I(xz—a2)3/2 RN +C

Integrals with Trigonometric Expressions

. 1 1. 1 1.
66. j51n2xdx=—x——sm2x+C 67. jcoszxdx=—x+—sm2x+C
2 4 2 4
68. jtanzxdx:tanx—x+C 69. Jcotzxdx:—cotx—x+C
) - n-1 _1 ) -1 . _1
70. Jsm”xdxz—sm TOST Js1n”’2xdx 71. jcos’”xdxzCos L J‘cos”’zxdx
n n n n
t. n-l tr/—l
72. jtan”xdx= a x—Jtan”’zxdx 73. jcot”xa’x=—co x—Jcot”’zxdx
n-1 n—1

n=2 _ s ~
74. jsec”xdx=tanxsec A 2J.sec”’zxdx 75. jcsc”xdx=—C0thSC A 2Icsc”’2xdx
n—1 n—1 1 1
in((a—b in((a+b
76.  [sin (ax)sin (bx) dx = ~— (a=b)x) sin((a+b)x) .
2(a—-b) 2(a+b)
in((a—b in((a+b
77. jcos(ax)cos(bx)dx=sm (a x)+sm((a )x)+C
2 a—b) 2(a+b)
-b +b
78. jsin(ax)cos(bx)dx:_cos((a )x)_cos((a )x)+C
2(a—-b) 2(a+b)
79. jxsinxdx:sinx—xcosx+C 80. jxcosxdx=cosx+xsinx+C

81. Ix” sin xdx = —x" cos x + nJ-x"’1 cos x dx 82. Ix” cosxdx=x" sinx—njx"’1 sin x dx
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s om—1 n+l
. sin”” xcos"" x m-—1
83. J.sm’” xcos” xdx=— +

- m=2
Ism"’ xcos” xdx

n+m m+n
. m+l n—1
sin” xcos" x mn—1 . i
= + Jsm'" xcos" " xdx
m+n m+n

Integrals with Inverse Trigonometric Expressions

84. J.sin"xdx:xsin"x+\/1—x2 +C 8s5. '[cos’lxdx:xcos’lx—\ll—xz +C
86. _[tan"lxdx:xtan"lx—lln(l+x2)+C 87. Icot']xdx:xcot"x+lln(x2+l)+C
2 2
88. J.sec']xdxzxsec"x—ln‘x+\/x2—1‘+C 89. J.csc"xdxzxcsc']x+ln‘x+\/x2—1‘+C

1 n+l
90. jx” sinlxdx=—(x"+1 sin’lx—J. al dx), n#-1

n+l N

1
91. J.x” cos xdx = —l(x”“ cos™ x+‘[
n+

n+l
i de, n#z-—1
NI
xn+1
1+x*

92. _[x” tan™ xdx = L(x"” tan™' x —_[

dx), n#-1
n+1

Integrals with Exponential or Logarithmic Expressions

93. J.xe‘” dx = Lz(ax - l)ea" +C 94, J.x”e‘” dx = lx"e‘“ —ﬁjx”'le“‘ dx
a a a
bsi - b i
95. J.sin(ax) ™ dx = sm(axz a::os (ax) e +C 96. J.cos (ax) ™ dx = cos (ax2)+ a251n(ax) e +C
a +b a +b
97. J.lnxdxlenx—x+C 98. J.(lnx)"dxzx(lnx)"—nJ.(lnx)"fldx
n+l
99. [x"Inxdy= an)Z [(n+1)Inx—1]+C 100. jﬁ =ln[lnx|+C

Integrals with Expressions of the Form +/2ax — x*
2
101. jmdx:t_am+%sin_l(x—a]+c
a

2_ _ 2 3 _
102. Jx 2ax —x* dx=wv2ax—xz+%sin'(x a)+C

a

/ 2
103. J.dez \2ax—x* +asin™ (x—a)+c
X

a
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[ 2
104. J'de=—z\/ ax—xz—sinl(x_a)+C
X a

2

X
dx x—a
105, [—=—=sin"" +C
Jm ( a )
106, [-——dv=—ax—x ()C
V2ax—x* a
2 5 3
e T
2ax—x’ 2 2 P
108 LU Py

dx
' j)C\/Za)c—xz_ ax

Integrals with Hyperbolic Expressions

109. [sinhxdx = coshx+C 110. [coshxdx =sinhx+C

111, [tanhxdx = Incoshx+C 12. [cothxdy =Insinh x|+ C

113. J'sechxdx =tan"' [sinh x|+ C 114. jcsch xdx =In tanh% +C

115. jsechzx dx =tanhx+C 116. jcschzx dx=—cothx+C

117. Jsechxtanhxdxz —sechx+C 118. Jcschxcothxdxz —cschx+C

Integrals with Inverse Hyperbolic Expressions

119. [sinh™ xdx = xsinh™ x—1+x* +C 120. [cosh™ xdv=xcosh™ x—vx’ —1+C
1 -1 1 2 -1 -1 1 2
121. jtanh xdx = xtanh x+—1n(1—x )+C 122. jcoth xdx = xcoth x+—ln(1—x )+C
2 2
-1 . -1
123. J‘sech_1 xdx = xsech™ x+2sin™" {H—_x +C 124. J‘cschf1 xdx = XCSCh_l o s%nh_l ¢
2 xcsch™ x—sinh™ x+C
Selected Definite Integrals
o 2 1 |7 - X 7
125 [T dr== " 126. | dy="-
0 2\Na 0" —1 6
127 ["e ™ cos(bx)dv=—— 128. | e sin(bx)dy = b
" do a’+b* " do a’+b°

if x>0
if x<0



