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B Integration Tables

Forms Involving «"

”u+l 1
L | udu= +C on#F -1 2. | =du=1Inju| +C
n+ 1 u

Forms Involving a + bu

u 1 u 1 a
o | == du = (bu = anfa + bu]) + a | —t =L inle + bl ) +
3 _[a T du [)2(b” aln|a + bu|) + C j(a )’ du b3<a ™ Inja bu|> c

n

u I —1 a |
’ (a + buy s 2 + + * 9 2
f (a + bu) du bz[(” — 2+ bu) 2 (n— Da + bu)”“J G n#l

o

1w 1 bu
=3 2a — + a- + +
f(l + bu dlu 1)'[ 52 = bu) + a*Inja b”'] ¢

~

u" | a-
— i = —bu - -2 + +
J( PETE dut 1)3<bu p alnla bu|) C

u 1 2a a?
8. f (a + bu)? du = b?

_ N N .
a4+ bu  2a + bu)? In|a 1)u|] C
—1

1 2a a’
— .+_ —
f (a + bu)” 1)3[(11 —3a + buy3 (= 2Da+bu) 2 (n— Dla + buy!
i

1 | 1 1 1 u
| — + | ———du =~ + - +
10 f la + bu) du = a 2 a + bu ¢ 1 f ula + bu)? du u(a + bu o« In a+ bu’) ¢

1 {1 b | 1| a+ 2bu 2b i
12 | 5———du=—=[~+21 + B | ————du= ——| LT 2 +
J’ w*(a + bu) du u(u a ) ¢ J’u:(u + bu)? du u:[u(a + bu) o« "o r bu” c
Forms Involving a + bu + cu?, b* # dac

e

]+C, n+1,2,3

u
a + bu

2cu + b

h / 2 dac
y | . m arctan —/— m + C, - < 4dac
) @ 2eu + b — JVb* — dac

a + bu + cu? I
2eu + b+ Sb2 = dac

= 1

Vb — dac n

15 | ————du = —]-(ln|a + bu + ci?| = b S Iu)
Va4 bu+ e 2¢ a+ bu + cu2”

Forms Involving /a + bu

+ C, b* > dac

, B

Ja + budu = —_—[u”(u + bu)¥? — na | "' Ja + bu du]
b(2n + 3)

In Ja + bu— Ja

\/_ Ja + bu + \/Z

1
17. | —F/—du =
J uva + bu 2 a+ bu 0
arctan + C, a<
V—a ~a

+C a>0

18 -1 [\/a + by (20— 3)b

1
+ —_—
wJa+ bu (n—1) R B N (lu}, n#E |
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A4 Appendix B Integration Tables

19. J ———V“:b“ d

I

2Va + bu +

. . af u/a + lJu

20 f Ja + bu dy = -1 [(a + bu)3/? (711 - S)bf Ja + bu
¢ w"

= du n+1

aln — 1) y!

u —2Qa — bu)
. — = + +
21 f Ja b du 3 Ja+ bu+ C
ll”

22. Ja + bu du = (211 + 1

( "Ja + bu — naj \/—du>

Forms Involving a® + u> a > 0

1 I u
23. f 5 sdu = —arctan— + C
a- + u- a a

24, f = ! S5 du = —f—ﬁl—.,du =L]n
u — a° a — u 2a

1 1 i
2 =
25. J‘(a2 + 1%)" du 2a*(n — 1) [(n2 + uz)"“ @ 3)f (@ x (lu] n#

Forms Involving Ju?> + a4 a > 0

" —a
u+a

+C

26. f Vit @t du = %(u\/u: +a’+a’ In|u + Vit azl) +C

9 1 ki 2] ] 2
27. juz\/ 1w+ aldu = -8-[11(211- +a )Vl £ a? — ot ln'u + Jut £ a-” +
/12 + a2 + Jur + g?
28. f%du =Jur+a*—a ln~a#— +C

du = Ju* — a2 — q arcsec - I ( +C
f\/ uzuzi a’ du —Vu

29 f\/u: - a*
) u

30.

+C

Txall 4+ C

a+ Vit + &
arywral, ¢
u

1
31. f_u—z\/—T—a:d“ =

[
IS}

—1

] 1 ! | (|
. = . _ 2 +
f uvu? + a’ du 33 f I diy = _ arcsec 1 C
———“2 — l 2 3 — 2 1 3 Bl
34. f e du 2(11\/11 taFalnu+ Sl £a |) +C

\/u- + a* n 36 1 d +u
. l =
(£ a?)?? a*Ju? £ o?

+C
Forms Involving /a? — u?, a > 0
37. f Jar =t du = %(1(\/(13 — u? + @* arcsin g) + C

) 1 5 .
38. Ju-\/az —wdy = §[11(2u2 —a?)Ja* — u? + a* arcsin —l] +C
a




Appendix B Integration Tables A5

lat =t a+ Ja —ur a’ — ~Jar —u? u

39, f\—du = Ja>—u —aln|——| + C 40. = du = z — arcsin— + C
2 { a
41 —F—d arcsin i C 42 SR { - In|———— o~ o +C
. = = du = arcsin — 2. S dy = —
Jab —ar a uJar — u? a u
" ] u 1 —Ja -

43, | —F=—=du = —(—u\/a2 — u” + a* arcsin —> +C 4, | —VF7—5—du=—-—75—"7""+C

Ja@ — i’ 2 a wJat — i’ au

1 u
45, | ———o=du = —F =+ C
J (a? — u?)?? M e =

Forms Involving sin « or cos u

n n

46. fsin udi= —cosu+ C 47. | cosudu = sinu + C
I . 1
48. | sin’udu = S = sinu cos u) + C 49. | cos®udu = 5(11 + sinucosu) + C
_ sin” 'wcosu n—1 ) cos" lusinu o —1
50. | sin"udu= — + sin’ 2 u du 51. | cos"udu = + cos" udu

n n

54.

S.

wn

u'sinuduy = —u'cosu + HJ “lcos u du wieosud = u'sinu —n f " Vsinu du

—du =tanu = secu + C 57. | —————du = —cotu £cscu + C

| + sinu | + cosu

52. fu sinuduy =sinu —ucosu +C 53. fu cosudu =cosu+usinu+ C

_ |
58. f—,——du = In|tanu| + C
sin 1 cos u

Forms Involving tan u, cot u, sec u, or c¢sc u

sec" ytanu 0 —
69. +

sec” i du

— |

n—1 n -

n—72

jsec”‘-u du, n # 1
csc" cucotuy  n—2

csc"uduy = — n + l fcsc”“zu du, n # 1
n-— n-—

70.

59. Jtan wdu = —In|cos u| + C 60. Jcot wdu = Infsinu| + C

61. fsec i du = In|secu + tanu| + C

62. fcsc wdu = Injescu — cotu| + C or fcsc wdu = —lInlescu + cotu| + C

63. ftanl udu=—u+tanu + C 64. fcotz wdu=—u—cotu+ C

65. Jsecz wdu=tanu + C 66. Jcscz wdn = —cotu + C

67. ftan” udu = tz:l%ll“ - ftan"'zu du, n # 1 68. Jcot” udn = —%c;t—”__—l]ﬂ - f(cot"‘lu) du, n # 1
J
J




A6 Appendix B Integration Tables

1 1 . 1 1 .
s du=>(u = su+ + ] ———du=Z(u= + +
71 f T 5 2(11 Infcos u % sinu|) + C 72 f T% oo u z(u ¥ Injsinu £ cosu|) + C
1 = 1
3. | ———du=u+cotuTcscu + C 4. | ———du=u—tanu +secu+ C
| + secu 1 £ cscu

Forms Involving Inverse Trigonometric Functions

75. farcsin udu=uwarcsinu + V1 — 12 + C 76. | arccos udu = narccosu — /1 — 2 + C

77. | arctan u du = warctanu — InJ1 + 12 + C 78.

arccot it du = warccotu + In/1 + 12 + C

79.

—_— —

Forms Involving e¥

8l. | e'du=e"+C 82. | we"du=(u— e + C

1
83. |uwe"du = uer — nf u' et du 84. 7(111 =u—1In(l +e) +C

I+

i

e sin bu du = ———=(a sin bu — b cos bu) + C 86.
a- + b*

ellll

e"cos budu = ————= (acos bu + b sinbu) + C
a> + b?

arcsec i du = u arcsec 1t — lnlu + Vit - l| +C 80. Jarccsc 1 du = u arcesc i + 1n|u + Vi — ll +C
85. f

—_— — —

Forms Involving In «

87. f]n wd=u(-1+Inu)+C 88. ju Inudu = -li-(—l +2lnu)+ C
un+|
8. [ w'inudy=——=[-1+(n+ 1)In ul + C, n# —1
(n + 1)
90. f(ln du=ul2 = 21lnu + (In ui+ cC 91. f(]n )" du = u(ln u)* — n f (In u)" ' du

Forms Involving Hyperbolic Functions

92, fcosh wdy =sinhu + C 93. jsinh wdu = coshu + C
94, fsec:h2 udu =tanhu + C 95. Jcsch2 udnu= —cothuy + C
96. fsech utanh v duy = —sechu + C 97. fcsch wcothudu = —cschu + C

Forms Involving Inverse Hyperbolic Functions (in logarithmic form)

a+ u
a—u

s | T =Inlu+ Jurxa)+C . = —In
98 f"; = JEE & 99 du L
Nt oar

a —ur 2

+c

100 du _ —lln a+ Ja* + il ‘e
R NET a Ju|




Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 8 < /2.

o @ sin § = 22 c:sc0=hy—p
o= % hyp opp
b2 2 ad) hyp
] © cos 8 = F)E sec f = a—dj
Adjacent g = opp oo Edi
ad_] opp
Circular function definitions, where 8 is any angle.
¥ . y -
( rev/ a2+ 32 sin 9=; csc9=;
X, ¥)
i ’\9 coso=§ secg:i
! . ’
K‘/ an 0= o o=
x y
Reciprocal Identities
sinx = secx = —— tanx =
csc x cos x cot x
cscx=.L cosx = I COtx=L
sin x sec x tan x

Quotient Identities

sin x cos x
tanx = —— cotx =
cos x

sin x

Pythagorean ldentities
sin?x + cos?x = 1

1 + tan>x = sec® x I + cot?x = csc?x

Cofunction ldentities
'(7—T—>=co cs(q—T— )='n
Sin 2 X S X 0. 2 X Sin x

m m
CSC(E - x) = Ssecx tan(E - X) = cotx

m m
SCC(E - x) = CsCcx COt(E - X) = tan x

Even/0dd ldentities

sin(—x) = —sinx cos(—x) = cos x
cse(—x) = —cscx  tan(—x) = —tanx
sec(—x) = secx cot{—x) = —cotx

Sum and Difference Formulas
sin(u + v) = sinu cos v £ cos u sin v
cos(u £ v) = cos ucos v ¥ sin u sin v
fanu £ tan v

talu + v) = —mmm—
(u ) 1 X tanutanvy

Double-Angle Formulas

sin 2u = 2 sin u cos u

cos2u = cos?u — sinfu =2cos?u—1=1— 2sinu
2tanu

tan 2u = ————

1~ tanu

Power-Reducing Formulas

sin? = 1 — cos 2u
2

N 1 + cos 2u

cos? u = ————
2

tan? u = 1 — cos2u

1 + cos 2u

Sum-to-Product Formulas

. . futv u—v
siny +sinv =2 sm( > cos( )
2 2
sinu — siny =2 cos(u + v) sin(u _ v)
) 2 2

o+ —
cosu + cosv =2 cos( > v) cos(u > v)

cosu —cosy = —2 sin(u + v) sin(u — v)
2 2

Product-to-Sum Formulas

. . 1
sinu siny = E[COS(M —v) — cos(u + v)]
1
COSUCOSV = E[cos(u = v) + cos(u + v)]
. I, .
sinucosv = 5[sm(u + v) + sin(u — v)]

cosusinv = %[sin(u + v) — sin(u — v)]
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