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GEOMETRY FORMULAS
A = area, S = lateral surface area, V = volume, /» = height, B = area of base, r = radius, / = slant height, C' = circumference, s = arc length
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TABLE OF INTEGRALS
BASIC FUNCTIONS
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5. /cosudu =sinu+ C
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RECIPROCALS OF BASIC FUNCTIONS

TEer du=u—In(l+e")+C

1
18. /mduztanuq:secu-i-c 22. /I:I:cotu du:%(uq:lnlsinu:l:cosul)—i-c
1
19. /7du=—cotu:|:cscu+c 23. / du =u+cotu Fescu +C
1+ cosu 1+secu
1
20. fmdu:%(u:l:lnlcosu:l:sinul)-i—C 24. /I:I:cscu du =u —tanu £ secu + C

1
21. f,iduzlnltanul—o—c 25.
sinu cosu

POWERS OF TRIGONOMETRIC FUNCTIONS

26. /sinzudu=%u—isin2u+C 32. /Cotzuduz—cotu—u—l—c
27. fcoszudu:%u+isin2u+c 33. /seczudu:tanu—i-C
28. /tanzudu:tanu—u+C 34. /csczudu:—cotu+C
son 1. n—1 n—1 s n—2 n 1 n—1 n—2
29. sin"udu = ——sin"" " wucosu + —— [ sin" “udu 35. cot"udu = — 1cot u— | cot" “udu
n n n—

sec" udu =

1 —1 -2
30. /cos" udu = = cos" ' usinu + — / cos" 2 udu 36. sec" 2 utanu + n—l / sec" 2 udu
n n n—
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—_—— —

1 1 -2
31. /tan" udu = 1 tan" "' u — / tan" =2 u du 37. 1 ese" 2 ucotu + —= 7 /csc”_2 udu
— n—

PRODUCTS OF TRIGONOMETRIC FUNCTIONS

38. / sin mu sinnu du = — sin(m + nu + sin(m — nu +C 40. / sinmu cosnu du = — cos(m + nju — cos(m — mu +C
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39. /cosmu cosnudu = singm + n)u + singm — n)u +C 41. /sinm ucos" udu = _sm ucos u + m-1 /sin’"—2 ucos" udu
2(m +n) 2(m —n) m+n m+n
= sin" oL + 2= : /sinm ucos" 2 udu
m+n m+n
PRODUCTS OF TRIGONOMETRIC AND EXPONENTIAL FUNCTIONS
euu eau
42. /e‘“‘ sinbu du = m(a sinbu — bcosbu) + C 43. /e”“ cosbudu = m(a cos bu + bsinbu) + C
POWERS OF u MULTIPLYING OR DIVIDING BASIC FUNCTIONS
4. /usinudu =sinu —ucosu +C 51. /ue” du=e"(u—1)+C
45. /ucosudu =cosu +usinu+C 52. / "e' du = u"e" —n/u"_le“ du
n_ u
46. /u2sinudu = 2usinu + 2 — u®) cosu + C 53. /u"a“du =2 % et du
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u u u
47. /uzcosudu:2ucosu+(u2—2)sinu+C 54. /e du:_ ¢ + ! /’e du
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48. /u”sinudu:—u”cosu-i—n/u"*lcosudu 55. /a du=_ a + Ina /a du
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49. /u" cosudu = u" sinu —n/u’“1 sinu du 56. / du =In|lnu| +C
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un+1
50. "Inudu = Dinu—1 C
/u nudu = (+1)2[(n+)nu 1+
POLYNOMIALS MULTIPLYING BASIC FUNCTIONS
au 1 au 1 / au 1 7" au .
57. [ pw)e™ du = —p(u)e™™ — —Pp (w)e™ + —=Pp (u)e™™ — ... [signs alternate: + — 4+ — - - ]
a a a
1 1 1
58. /p(u) sinaudu = ——p(u) cosau + —2p/(u) sinau + jp”(u) cosau — --- [signs alternate in pairs after first term: + + — — + 4+ — — - -]
a a a’

1 1 1
59. /p(u) cosaudu = — p(u)sinau + 7p’(u)cosau - —3p”(u) sinau — ---  [signs alternate in pairs: ++ — — ++ — — - -]
a a a



September 29, 2011 17:35 bmend Sheet number 3 Page number 4 cyan magenta black

RATIONAL FUNCTIONS CONTAINING POWERS OF a + bu IN THE DENOMINATOR

udu 1 udu 1 a 1
60. = —[bu —al b C 64. = — — C
/a+bu pr bu —alnla+bull + @+ bu)? 2[2(a+bu)2 a+bu]+
u? du 1[1 2 ) du 1 7
61. /a+bu =b—3|:5(a+bu) —2a(a + bu) +a ln|a+bu|:|+C 65. ,[u(a—',—bu) =gln o +C
udu 1 a du 1 b a+ bu
= I 66. - =—— 4+ —1 C
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o - 67. = — 1 C
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RATIONAL FUNCTIONS CONTAINING a2 + u? IN THE DENOMINATOR (a > 0)
du 1 u du 1 u—a
68. | 5——=—tan" =4 C 7. | 55— =—1 c
[az—l—uz a a+ fuz—az 2anu+ +
d 1 b
69./7M=—1n uta +C 71.] u+cdu_ ln(a +u)+ tan~ E+C
a?—u? 2a |u—a a’ + a
INTEGRALS OF va2 + u2, v/a2 - u2, vu? - a2 AND THEIR RECIPROCALS (a > 0)
2 d
72. /\/uZ fldu=Vie @+ L mu+vVe+ad) +C 75. /7” =In(u+Vu +a?)+C
2 2 /MZ +az
2 du
73./\/uz—azdu:E\/uz—az—a—ln|u+\/u2—a2|+C 76-‘/.7=1n|u+\/u2—a2|+c
2 2 Vu? —a?
2 u . u
74./\/a2—u2du:g az—u2+%sin_lg+c 77./ﬁ:smlg+c

POWERS OF u MULTIPLYING OR DIVIDING v a2 - u? OR ITS RECIPROCAL
4 2 2
78. /uz\/zﬂ —u2du = %(2,42 — W —i? + % sin”! L4 ¢ g, [ _ —%\/[ﬂ —2+ % sin! L 4
a a

[a? —u2
/a2 —u2d Y —) /02 — 2
79./M= a2—u2—alnu+c 82. 7:_llnw+c
u u uva? —u2 a u
/a2 —uld 7,2 7,2
80./ a 2u u__Nai—u —sin_lg—i-C 83./ du __Ya —u ‘c
u u a ulNaZ —u2 a’u
POWERS OF u MULTIPLYING OR DIVIDING +/u? + a2 OR THEIR RECIPROCALS
1 /2 2
84. fu¢u2+a2du=—(u2+az)3/2+c 90./ i _fYUEC ¢
3 u?u? £ a? a’u
1 4
85. fu\/uz—azdu = g(uz—az)s/z-i-c 91. V/.uzy/uz—i-azdu = %(2u2+a2)\/u2+a2— %ln(u+\/u2+a2)+c
4
86 / N a+vu® +a? +C 92, fuzx/uz—azdu=g(Zuz—az)\/zﬂ—az—%ln|u+«/u2—a2|+c
) oui+a? a u
/2 /2 2
1 u 93. / “ +a __Ywta +In(u +Vu?+a?)+C
87. /ﬁzfsec_llf‘ﬁ—C u
uNus —a a a /u?2 — a2 /u2 — 42
94./ L T PN e iite
88 [ ul —atdu 2 —qa? secfl‘u‘-i-c . ’ 2
| ——=Vut—a?—a -
u a 95, \/u2+a2—a—ln(u+«/u2+az)+c
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89. /M= [+ d?—am |2 YT o
u u

2
L /2 — a2 a /2 — a2
96.[m —a +2ln|u+ a*|+C

INTEGRALS CONTAINING (a2 + u2)3/2, (a2 - u?)3/2, (u? - a%)32 (a > 0)

du u 3a*
97. /( Ty = aga—atC 100. /(u2+a2)3/2du:g(2u2+5a2)\/u2 +a2+—a In(u + Vu? +a?) + C
as—u a‘va* —u
du u u
_ 3/2 /2 [u2
98. /(u2ia2)3/2 ia2m+c 101. f(u —a®»?du = 8 —54a*)Vu —a2+ ln|u+ —a?|+C

3 4
99. f(az —u®?qy = —%(2142 —5a>)a? —u?+ % sin' L4
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POWERS OF u MULTIPLYING OR DIVIDING va + bu OR ITS RECIPROCAL

102./ U@ T Bt du = —— (3bu — 2a)(a + bu)’2 + C Lo Yatbe=val o o)
152
P 108/ du _ Va | Ja+bu+Ja
103./ u*Na + budu = 057 (156%u? — 12abu + 8a®)(a + bu)*’* + C ) ouJa+bu ) gy
2 a + by ) ftan*1 —+C @<0
u" (a + bu an 1 —a —
104. LV = — LV
0 /u a—+budu b +3) b(2n+3)/u a—+budu
2 / _
105, [ 19 _ o (bu = 2a)a+ bu +C 109. du  _ __vatbu  bCn=3) du
Vai b % watbu  an—Du T 2a—1) ) wJatbu
u”du 2 Ja+bud d
106. = ——(3b*u® — dabu + 8a*)Wa + bu + C yatbudu . e _du
a4+ bu 15b3( anu a)Ve " 110. u =2Va+bu+a u/a+ bu
07, [ de _2'Vatbu  2an W' du 1y [ Yatbudu _ (a+buw??  b@2n—5) [ Ja+budu
Ja+ bu b(2n +1) b2n+1) Ja + bu N un _a(n_ Dun=1 - 2a(n — 1) uh—1
POWERS OF u MULTIPLYING OR DIVIDING /2au -u2 OR ITS RECIPROCAL
2
_u-—a — a~ . (u—a du . fu—a
112./\/2au—u2du—T 2au u2+251n ( P >+C 116./7\/2‘”7_142_5111 ( p )+C
2u® — au — 3a® a  _(u—a du 2au — u?
113./u\/2au—u2du:7 2au — u? + — sin 1<7>+C117,/ = _ C
6 2 a i an = a
V2au — u?du . fu—a udu . fu—a
114./7= 2au — u? + asin ( . >+C 118./Jﬁ=— 2au — u? + asin ( . )+C
V2au — u? du 2V2au — u? . fu—a / u? du __(u+3a) — ﬁ . fu—a
115./ p” = p — sin (T) +C 119. Nerreril ) 2au — u? + 5 sin P +C
INTEGRALS CONTAINING (2au - u2)3/2
du u—a udu u
120. = C 121. = C
./ Qau —u?)? a2 2au —u? * Qau—u?¥?  a2au —u? "
THE WALLIS FORMULA
/2 22 135 e l) x n an even 246 (1) n an odd
122. / sin” udu = / cos"udu = —— = . — | integer and or ———————— | integer and
0 0 2:4.6-----n 2 3.5.7-----n
n=>2 n=>3
y
0. (18 TRIGONOMETRY REVIEW
2072
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2 (\E \2 J PYTHAGOREAN IDENTITIES
SRENN ry (ﬁ 1y (cos 6,sin 6)
272 P sin2 0 + cos2 0 = 1 tan 0 + 1 = sec? 1 +cot20 = csc? 6
(-1,0) X X
27 [(1,0) SIGN IDENTITIES
SRR (2,1
2° 72 ’Lﬁ sin(—f@) = —sinf cos(—0) = cos 6 tan(—60) = —tan 0
- g’ 2 csc(—60) = —csch sec(—0) = sect cot(—0) = —cot b
_7)
2> 2
COMPLEMENT IDENTITIES SUPPLEMENT IDENTITIES
sin(Z—G) — cosf cos(z—e) — sing tan(z—é)zcote sin(r — 0) = sin 6 cos(r — ) = —cosf tan(wr — ) = —tan6
2 2 2 csc(mr —0) = csch sec(m —0) = —secH  cot(wr—6O) = —cotd
csc (Z - 9) =secH sec (Z - ‘9) =csch  cot (Z - 9) =tanf sin(r +6) = —sinf  cos(m+0) = —cos  tan(w +0) = tan6
2 2 2 cse(m+60) = —cscl  sec(m+0) = —secl  cot(w+60) =cotd
ADDITION FORMULAS
sin(e + B) = sina cos B + cosa sin B tano + tan B cos(e + B) = cosa cos B — sina sin B tan(e — B) = tana — tan §
tan( + ) = ————— _ s . 1+ tanatan g8
sin(a — B) = sina cos B — cos & sin B 1 —tanatan B cos(a — ) = cosacos f + sinasin 8
DOUBLE-ANGLE FORMULAS HALF-ANGLE FORMULAS
sin 2« = 2 sin & cos & cos2a =2cos?a — 1 Lo 1 —cosa b 1+ cosa
sin” — = o8 — = ——
cos2a = cos? a — sin? & cos2a =1 —2sin« 2 2 2 2



