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DIFFERENTIATION RULES

General Formulas

d
1. —(c) =0
= O

3[40 + (9] = F09 T 40

2. % [ef()] = of ()

4[4 — ] = 1) — g

d d | flx) g(x) £'(x) — £(x)g'(x)
b, — [ fixlgix)] = f(x)g'(x) + g(x) F(x) (Product Rule) 6. — |: } = (Quotient Rule)
= [1(9ga)] = f0g' () + 90 () == e
d s, / : d =l
1. s flg{x)) = f{g(x)g'(x) (Chain Rule) 8. = (x") = nx""  (Power Rule)
X
Exponential and Logarithmic Functions
d d
9.5(6‘)*6 10.5(3)7a‘lna
11.iln\x\:L 12. i(logax)=
dx X dx xlna
Trigonometric Functions
d oy d o d .
13. e (sin x) = cos x 14. o (cos x) = —sin x 15. = (tan x) = sec*x
d d d ;
16. — (csc x) = —csc x cot x 17. — (sec x) = sec x tan x 18. — (cot x) = —csc’x
dx dx dx
Inverse Trigonometric Functions
19, % (sinx) = — v 20. L ¢ - 2. L (ans) = —
'dxsz 1 — x* T odx cos J1T— % Todx an 1 + x*°
d 1 d 1 1
22, — (cse™x) = ——— 23, — (sec™'¥) = —— 24, — (cot™'x) = —
dx (csc™x) x/xt — 1 dx (sec x/x — 1 foi™y 1+ &
Hyperbolic Functions
d . d . d 2
25. — (sinh x) = cosh x 26. — (cosh x) = sinh x 27. — (tanh x) = sech’x
dx dx dx
d d d ;
28. — (csch x) = —csch x coth x 29. — (sech x) = —sech x tanh x 30. — (coth x) = —csch®x
dx dx dx
Inverse Hyperbolic Functions
3, L 550~y 33 2 (o "1s) —— gt R —
B A s e B S Y e | Ve VT

1
|x|vx* +1 dx

d
34, — (csch™ix) = —
dx

d
35. — (sech™lx) = —

1
x1 — &*

d _ 1
36. & {coth™'x) = T2
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Basic Forms

1.judy:m)ijdu 11.jcscuc0tudu=—cscu+c
9 Ju”du': ! ol g = 12.jtanudu=ln\secu|+c
' n+1 '
di 13.jcotudu=ln sin u| + C
3.]—”=1n|u|+c = ul
u
14.Jsecudu=ln|secu+tanu|+€
ﬂ.je"du=e”+c
, 15.Jcscuduzln|csch*cotu|+C
a
b, Ydu=
ja " na 16] g g P e
.| —=—sin'—
{22 — 2 a rA
ﬁ.jsinudu':—cosu+c
du j
7. | ——=—tn'—+C
a +u a a
7.jcosudu=sinu+c
13] a2 g LN,
) —=—sec —
Fyrd — 2
B.jSECZUdU:[aHU-FC Uy a a
du 1 u+oa
: -= -
B.jcsczudUZ—cotu+C L jaz—u2 2a u—a g
1U.jsecutanudu:secu+c 20.[ 2du Z:Lln F 4+ 8
U —a 2a u+ a

Forms Involving /22 + u?, a=10
2
2. jﬁ/aﬂ T du=%«/a‘2 T+ a?ln(qu Jar ¥ ) + ¢
4
22, j ut Jat + ut du=§u(a2 + 2v%) fa? + u? —%ln(u + Ja* + uz) +C

2+2 + 2+2
za_j_\/a‘udu: T B | BTN T W
u u

+G

(2% + 12 e
24.ja—zudu=*u+ln(u+\/az+uz)+c
u u
du
25.jﬁzln(u+«/az+u2)+c
u’ du u a
N ———==nVFFt & ——Inlu+ /T &) +
26 m 5 a u 5 ln(u a U) C
27 jLZ—LIH Jaltulta + 0
") oufat o a u
2 z
ZB_jL:,_\/ajuw
wilal + ul au
29 2 +C

du
’ j {a® + 1.12)3/2 B az\/m
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Forms Involving /22 — u?, 2> 10

2
30, jmdu:§m+%sm—”+ c
a

4
. J utjal — e a‘u=§U(2u2 —aJat — P+ a‘?sin_1 S
a
ot JT=F
u

+C

o —
32.Judu=«fa2— ut — aln
u

T —r 1
33.JE—2UdU=*— azfuzfsin’IEJrC
u u a
u* du u a° u
T 2 = gyl i senigarl
34 m zﬁfa ud + 2sm a+C
A JFE — 8
35.J—d” s A
uad — ut a u
36J o | F—@re
e =—Ja'—u
utat — u? a‘u

3 4
37. J (a° — u*)* du= *EU(ZUZ — 5az)m+ Tasin’1 £ +C
a

3B.J 7 .

R
Forms Involving /u? — a%, 2> 0
2
39.'[«1112*asz:%«t‘Uz*62*%IH|U‘|‘«/U2*62|+C
4
40. J utut — at du=§u(2U2 — a)Jut — at *%ln |u+ Jut—a? |+ C

Vi —
41.Judu=«fu2—az— acos"l‘—a|+C
u u

2 — 2 2 — 42
qz.J—wdu:f—M+1n\u+\/H\+c
u u
43.J%=ln|u+ﬁ:u2—a2|+c
o —

1 vl B 2+azln| +yE— & |+ C
== ut— 8ttt — u ut — a
a2 2
J du :qf’u'zfa2
oS at a‘u

du u
4. J = o e +C

—_nee
a) 2l ut — a

+ C
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Forms Involving a + bu

di 1
47.J£=—(a+bu'*aln‘a+bu‘)+c

a+hu B
@ [ oo ster sy s ]
") oa+ bu 2b3
du u
89 | ————=—1 ¢
Ju(a+bh‘) a " a+ bu
+
50.J z—du :*L+i21“ e
u“(a + bu) au  a u
51J T T 11\+b|+0
5 (a+bu’)2 bz(a+b) n|a [
+
52-J e |2
ula + bu)  ala+ bu) a L
53J ut du 1 A g = a —2aln|a+ bul )+ C
(a + bu) B a " a+ bu 2a|a "

(3hu — 2a)a + buy* + C

54.Ju\/a+budu 1552

u du

55, ﬁ=%(fmf 2a)ja+ but C

u? du

b6. ﬁ 1553 (88 + 354 — 4abu)«fa +pbut+ C

a+ bu—
8], | ——=— +C fa=0
Ju«/a%—bu \/_ \/a-b-bu—i-\/_
+ A
tan1 g U+C, ifa<0
= —a

BT
58. Judu':&/a-i-bu-b-aj
u

J\/aerud 7_\/a+bu+£<[
¢ u 2) ua+ bu

du
ua—+ bu

2
60. J wa+ budi=————| u'(a+ bup’* — naj v a + budu
h2n+3)
B u"du  2u'Ja -+ bu Zna ! du

Jatbu B2t 1)  b2n+ 1)) Jat p

J __atbu  blEin—3) du
ua + bu aln— 1w 2an—1)) v'Ja+ bu

62.
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Trigonometric Forms

63. Jsinzudu:l —isin2u+ €

64. Jcosudu—2u+4sm2u+c

65. Jtanudu—tanU*quC

66. JCOIZUdU_*COIU*U‘FC

67. JSIHUO’U—**(Z‘FSH‘[ uycosu+ C

68. Jcosudu—3(2+cos uwsinu+ C

69. Jtanudu—ztan u+In|cosu| + C

70. Jcotgudu—fzcotszlﬂsm ul| +C

. Jsec udu—zsecutanquEln|secu+tanu|+C
72, Jcsc udu——-cscucotu+gln\cscu—cotu|+C
73Jsmua‘u——ésm” Yy cos u + — Jsin”'zudu
74Jcosudu——cos”1usinu+ — Jcos”zudu
75. Jtan udu— — tan“"lu—Jtan”'zudu

Inverse Trigonometric Forms

87. Jsin"lu du=usin"lu+ /1 — w2+ C
costudu=ucosTtu— 1 — i+ C

-1

89. | tan'wdu=wtan ‘v —LIn(l + 5+ C

90. § usinTudu=————3sin"u +

- 1 2ut — 1

ucos udu=

J
J
J o 2 =1 . u/1-d
J

11.

79.

80.

81.

86.

93.

94,

4
J
J
|

|
J o
)
J
J
J
4
|
|
|
f

: cot” 'y — J cot” 2u du

: i1
tan usec’u +
_ e

3 J sec” u du

csc udu— cot wese® Cu + 1Jcsc”’zu du
_ e
sina—bu sinfa + hu
sin au sin hu du = ( ) = ( ) + C
2(a — B 2(a+ b)
sinfa — bu sin(a + biu
cos au cos bu du = ( ) ( ) +C
2(a— b 2(a+ b
cos(a — Blu cosia + hju
sin aw cos bu du = — ( ) — ( ) + C
2(a — b) 2(a+ b)
usinudu=sinu —ucosu + C
ucos udu=cosu + usinu + C
u'sinudu= —u'cos u+ Hj ! cos udu
utcos udu= u"sin u — HJ u” ! sin u du
si'wcos™uy  om—171 .
sin"u cos®u du= — =+ sin™ “u cos™u du
n+m n+ m
sifucos™ 'y om—1 [ .
= + sin"u cos™ “u du
n+m n+m

utan

u”

u” cos ludu=

u” tan”

udu= Lﬂ;— tan 1U*%+ c
sin~ u du = nj-l [u“” sin~lu — %}, n#—1
I]‘j‘l |:Uﬂ+l cos 'u+ %}, n=—1
Yudu = — [u”“ tan~'uy — %}, n#—1
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TABLE OF INTEGRALS

Exponential and Logarithmic Forms
1

96. j ue™ du=—(au— l)e* + C
a

1 n
97. j et du=—u'e™ — — | u" e du
a a

a

98. jea”sin bu duz%(asin bu— bcos bu) + C
a“+ b

At

99. Jea”cos bu du:%(a cos bu + hsin bu) + C
a*+ b

Hyperbolic Forms

103. Jsinh vdu=coshu+ C
104. Jcosh vdu=sinhu+ C
105. Jtanh udi=1Incoshu+ C
106. Jcoth udu=1n |sinh u| + C

107. J sech udu= tan™' |sinh u| + €

Forms Involving /2au — u?, a >0

2 pra—
113'J Vaau — ut du = er%cos‘(a U)+C
a

u—a

2

2ut —
114. J u2au — ul du= = 5

,‘2 _ 2 _
115.Jﬁdu—«ﬂau—uz-i-acos'l(a U)+C
u a
- 24/ 2au — u

a — u
s cosl( ) +C
u a

J—du —cos [ =) + ¢
") 2au— a

116

J  2au — ut
b lej:

17

u du a—u
M8 | ——== —+/2au— u® + acos’! +C
J2au — ut ( a )
u’ du (u+ 3a) 3a° a—u
: = - J2au — uf + ——cos! +
119 m 5 2au — u 5 cos - &

7«/2&1* u? e
au

120

du
’ J u/2au — ut B
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Supps Los:

100

101.

102,

108.

109.

110.

111.

112

au — 3a* a® fa—u
——— J2au — v®* + —cos
2 a

.J]nudu=uln11*u+c

n+l

JU"]}] Uduzﬁ[(ﬂ‘F l)an* 1:|+ C
1
J di=In|lnu|+ C
ulnu

csch wdu=1In [tanhzu| + C
sech’u du—tanh u + C

csch’u du= —cothu+ C

sech u tanh udu= —sechu+ C

cschucothudu= —cschu+ €
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