REFERENCE PAGES

SPECIAL FUNCTIONS

Power Functions f(x} = x°

{i) f(x) =x", n a positive integer

L1

(-L-h

0

neven

(i) f(x) = x"" = Yx, n a positive integer y
/(

nodd

/af/

a1
(iii} f(x) = x P

foy=3Yx

Inverse Trigonometric Functions

vy

. . . T
arcsiny=sin"'x=y < siny=x and —?sys
arccosy =cos 'x=y <& cosy=x and Osy=g

T o
arctanx =tan x =y < (any=x and ~5 <ry<z

y=tan"'x = arctan x

lim tan~'x = —
PR

_ ar
limtan™'x = 5

Lt
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AL FUNCTIONS '

tial and Logarithmic Functions y

y << ag'=x y=e

g.x, where Ine=1

— &' =x ‘/l y=Inx
9 .

ncellation Equations Laws of Logarithms i x
day=x a"t=x 1. log.(xy) = log.x + log.y
N = Inx — ad —
ey =x e =x 2, logﬂ(-—) = log,x = log,y
¥ lim e* =0 lime* =0
R——t X—
. ] T=rlo . .
3. log.(x") = rlogax lim Inx = — limlnx =00
x=s0* =%
Y y=log,x
y=Inx
14 y=loggx
y=loggx
0 1 x
0 x
Exponential functions Logarithmic functions
ic Functions ¥
y=coshx
et —e* h 1
cschx = —
2 sinh x y=tanhx
e’ + e h 1
—_— sech x = "
2 cosh x >
sinh x cosh x
coth x = — .
cosh x sinh x y=sinhx
{yperbolic Functions
'x & siphy=x sinh™'x = In{x + Vx* + 1)
x & coshy=x and y=0 cosh™'x = In{x + x2 — 1)
1+
'y &> tanhy=x tanh"x=§1n(l I)
- X

4
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General Formulas

L @=0 2. L [ef () = of 09
d
3 L0 + 9] =09 + g b L[y - g0 =) =
4 — , d [ ] af ) - fe's) .
5. T [F(x)g(0)] = fx)g'(x) + g(x)f'(x) (Product Rule) 6. e [ ) ] = [T (Quotient Rule)
7. —d'f(g(x)) = f'(g(x))g'(x) (Chain Rule) 8. -d—(x") = nx""' (Power Rule)
dx dx

Exponential and Logarithmic Functions
d d
9. Ix-(e‘) = ¢g* 10. o (@*)=a*lna

d i d
1. — = — 12. — (log, x) =
1 dxln\xl . dx(ogx)

xlna

Trigonometric Functions

d d
13. -de-— {sin x) = COS X 14. e {cosx) = —sinx 15. e (tan x) = sec’x
d d d ,
16. — (csc x) = —cscx cotx 17. — (sec x) = sec x tan x 18. — (cot x) = —c¢scx
dx dx dx

Inverse Trigonometric Functions

1

d 1 d d

19. L (sin"y) = —— 20, 2 (cos™'x) = ———— 21 L (tan'y) =

8. G == pr el N el
d 1 d 1 d

22. & (esc'x) = ————=— 73 L (sec ') = ——= 2. L (cot™'x) = — .
dx (csc™'x) x\/J?_-—l dx (354 x/xt =1 dx (cot™x) 1+ x*

Hyperbolic Functions

25 G (sinh x) = cosh 26 il {cosh x) = sinh x 27 A (tanh x) = sech’x

. (einhx cosh x - o

d d d ,

28. — (csch x) = —csch x cothx 29, — (sech x) = —sech x tanh x 30. — (coth x) = —cschx
dx dx dx

tnverse Hyperbolic Functions
d 1 d 1 d

3. — (sinh~x) = —F7—=— 32 — “ly) = —— 33, — (tanh™x) =
2 S = 2 o = 7T g ™3 = T
d 1 d 1 d

34. — ) = ———— 35, - (sech™'x) = ————= 36. 2 (coth™'x) = .
e A PN o i N o SO =TT
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Basic Forms

1.judu=uv—jvdu 11.jcscucotudu=—cscu+c
atl

Z.Iu"du= u"t +C nok—1 1Z.Jtanudu=ln1sccu|+C
n+1

13.jcotudu=ln sinu| +C
3.jfi=1n|u|+c | |
u

14, j‘sccudu=ln[secu+tanu| +C
4. J‘e"du=e“+ C
15. Icscudu=ln|cscu —cotu| + C

5.ja“du= 2 +c
Ina

16 =sin"-Z—+C, a>0

J‘ du

17. I—zm‘—z=itan"£+c
a“+u a a

6. jsinudu= —cosu + C

1. Jcosudu=sinu+C

18 ~l‘—i——lsec"-bi-kc
S.Iseczudu=tanu+c uJur —a* a e
du 1 u+a
B.j.csczudu=—cotu+c 19‘Ia2—u2_§;n u-a e
du 1 u-—a
= 5 —_—— = — +
10.jsccutanudu secu + C 20 Iul—az 2aln Py c

Forms Involving Ja? + u®, a > 0

2
2. J‘\/a2 + uldu = -;—\/a2 +ut+ -%.-']n(u +Jal+ui)+C

4
22, I wlJa® + uldu= %(ﬂ2 + 2u%) Ja? + u? — Es—ln(u +Jat ¥ ul) + C

2 4 2 + 14 2
23.I—Mdu=\/a2+u2—alna—-— "‘;” +C
U
2+ 2 2+ 2
2, I———‘“z”du= SYETW e+ VAT Fad) + C
i u

du
25, J,/TT; =In(u + Va? + u?) + C

uldu i a?
6. | ——=—Vat+ut=-—Inlu+ Jat+u*)+C
Ja? + u? 2 2 ( )
du 1 at+ ut+a
27 | ——=———h|——mm— | + C
Ju\/a2+u2 a u
z 2
23-_[ _ du =_\/a2+u L c
u-far + u? a‘u

29.I du “ +C

@+ Ve e
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Forms Involving a* — 2, a >0

al

30. I,/azﬂuzdu=% a?—u?+ )

sin”' 2+ ¢
a
4
n. IHZ\IGZ - uldu= %(2“2 —aJart—ut+ %sin'l% +C

+ C

[a? = 51 + Ja? =2
32.j#du=\/a2—u3—a]n L L
U

i

* a2 — gyt
33 J a—zua‘u-—- ---l-\/a2 e = sin"% +C
u

u

2 2

u”du u a® . _,u

M| —==-—Vart—u*+—sin'—+C
Jar — u? 2 2 a

35 +C

Jd—"___
") ouat = ut a
36 j_"'“_=_L e
T uiat = ol a’u

2 2 3 4 .
37. ~l‘(a2 — u?dy = ——;—(211“ — 5a%)Jat — u® + —g—sm"i + C
a

| | a+ Jar— ut
oy | (A AL
i

die it
38. = + C
[ (a® — u?)? atJa?— u?

Forms Involving /u2 - a2, a > 0

2
39. j\/uz— atdu =%\/u1— a? —%ln |u+ Jul —a?| + C

4
40. 1 u3fu? — aldu = %(2;{2 —a)Jul —at— -%—-ln [u+ Jur —a?|+C

[0z — 2
1. J-udu = Ju? — az—acos_’ﬁ+ C
i

U S ——— 7 — o2
42, “ 4 du = — “ 4 +]n|u+\/uz—a2|+C
u

B[ =2 |+ @+ C

du Vit — a?

= - +C
T 2
whiul —a au

45,

du u

W~ aP gt a2

46, +C

b outdu " a’ s
44.J,——=5\/u-z——az+7m|u+./uz—-;|+c
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Forms Involving @ + bu

wdu
=— = + +

47Ja+b (a-i-bu alnla+bul)+C
a8 J o _—1‘[(a+bu)2—4a(a+bu)+2a’lnla+b“|]+C
“Jat+bw 207

i du 1 i
49 | ———=—In|———| +
9er(ﬂ+bu) P PRl

. du 1 b a+ bu
§0. | w———~ = ——+ 1 ¢
~luz(a+bu) P l
. udu o |n|a+bu|+C

(@ + buy  ba+ bu)

a+ bu

+ C

52 j S i
) oula ¥ b ala + by a®

t uldu 1 at
N ——==—=la+bu— - + +
% J (@ + bu} b (a bu a+ bu 2aln |a b“l) C
2
54. J‘u\/a + budu = <7 (3bu — 2a)a + bu)** + C
55 u du 2 ® 2a) £y I
| —/——== 7 bu — 2a)a 1
Ja + bu  3b7
56 ﬂ (8a® + 3b%* — dabu)a + bu + C
") Ja ¥ bu 151)3
+ =
57 [— 2 L | etz dal o opng
t~\a + bu \/E Ja + bu + Ja
a + bu
+ C, ifa <0
\/—a —-a
Va + bu j‘ du
88. | ————du=2Va+but+al|l —
‘f i “ u~fa + bu
" Ja + bu Ja+bu b du
59-J—2du=——+——-J_.___
a u 2 ua+ bu

60. | u"Ja + budu= w'a + bu)* — na | w™' Ja + bu du]

_z
b(2n + 3)

J‘ u'du  2u"Na + bu _ 2na J‘ w" " du
Ja + bu b(2n + 1) b(Zn + 1) ) Ja + bu

du ___Natbu b(2n - 3) J‘ du
u"Ja + bu alm — Du"™' 2aln - 1) ) w"'Ja + bu

61.

-

62.
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Trigonometric Forms

63. .[sinzxr dit=13u—iYsin2u+C
64. J cosludu = tu + isin2u + C

tanu — u + C

65. I tan’u du

66, jcotzu du=—cotu —u+C
67. J sin’udu = —3(2 + sin®w)cosu + C

68.

o0

~[cos-‘u du =32 + cost)sinu + C

69. | tan’ du =3tanu + In |cosu| + C

70. COt udu = col u—Injsinu|+ C

M. | sec’ uduz%secutanu + 3 In|secu+tanu| + C

wol

l n
13, | sin"udu = ——sin” 'u cosu +
n

! Ism" ‘i du

. 1 .
74. | cos"udu = —-cos “lysing + J cos”" " 2u du

75. tan"u di =

72, Icsc wedu= ~%cscucotu + 5In|cscu —~ cotuf + C

tan™ 'y — J tan”"2u du

Inverse Trigonometric Forms
82. j sinTfudu=wusin"'u+ 1 —uwr+ C
88, fcos"u dr=1wcosu— 1 —ut+C

»

89. J tan~'wdu = wtan'w — 1In(1 + u?) + C

2u—1 =
0. ~j‘usin"m du =L_Sin"u + ﬂ .
4 4
-\ RE—
- J‘“ COs'lu dn = H—4‘COS_|H — g +C

78.

1.

18.

79.

80.

1.

82,

82.

4.

85,

86,

92,

93.

94,

95.

. -1 i 5 i
] cot™n du = — cot" 'y — ‘ cot" 2u du
1 n—2 .
j‘ sec’ut du = tan 1 sec” w + J. sec” Tu du
n— n—1
n — "= 2 - 2 n-2
csc’u di = cot i csc + 0 csc" “u du
n— n-
. . sinfa — bu sin{fa + b
J.smau sin bu du = ( ) = { ) +C
2a — b)Y 2(a + b)
sinfe = Du sin(a + bt
cos ait cos by du = ¢ ) ( ) +C

sin air cos bu du = —

2a — b) 2{a

cos{a — blu _ cos{a + b

+ b)

2{a — b) 2{a + b}

usmudu—smu—ucosu+C

t"sinwdy = —u"cosu t+n J w" ' cos u du

“cosudn = u"sinu — nJ u

"

sin"u cos

: _ I
J wtan'udny =

J n'sin'u dn =
J u"cosudu =

J u" tan” "y du =

e = —

sin

]

n= m I

"4 cos

sin i du

jucosudu cosu + usinu + C

sin

L
2

l
it

I
n+ 1

n+1

wkl el

u cos™ u m=1
n+m n+m

u
tan"'y - — + C
2

[u"" sin”'u — J
[ " cos™ln + J
|:u"+' tan”'n — j

n— 1
n+m n+m

u"t du
1 +u

J sin®u cos

+C

sin" 2w cos”

m=2

u

2], n#=—1



TABLE OF INTEGRALS

Exponential and Logarithmic Forms

1
96. jue"“ du F(ﬂu — 1}e™ + C

I n N
91- J uueau du = e yllp™ - — M” lean du
a a

ax

—zm(asinbu — bcoshu) + C
a

98. j e sinbu du =

an

e .
99, I &% cos bu du = pranye {acosbu + bsinbu) + C

Hyperholic Forms

103. Isinh udu=coshu+ C
104. f cosh udu = sinhu + C
105, J tanh u du = Incoshu + C
106. jcoth udy=1In|sinhu| + C

107. j sech st du = tan™" |sinh u| + C

Forms Invelving 2au —«*, a > 0
113. J\IZatc —uldu = =

a

2

2t -
114.ju,/2au—uzdu= u ¢

- U

L PT—
115. JLdu = 2an — u? + a(:os"((l
u

)

_ 2/ 2au — u?

i

J‘ 2aun — ut dy =

i
Y
= C0s

116.

117

”)+c

du
’ j. V2au — ul

2
a a
V2au — u? + TCOS_I(

au — 3a’ a’
- fau-ul+ 71:05"(
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100. I]nudu=ulnu—u+C

+ n+l
101. L = + 1)1 - 1]+ C
J u*Inu du n Iy [{n YInu ]
102.J. l du=1In|lnu|+C
wlnu

108. | cschudu = In |tanhzu|+ C

109. | secht du = tanhu + C
110. | esch’e du = —cothu + C
111. | sechu tanh « du = —sechn + C

$12. | cschu cothuwdu = —cschu + C

L N ]

_u)+C

a - u

a

)+e

+ C

- cos"(u) +C
a

a—u

a

)+e

1 di a-—u
18 | ——=—2au — w2+ acos"( ) +C
J2au = ut
C uldu (u + 3a) 3a?
119.J = San = + 2 cos!
V2au — u? 2 2
i
120. J‘ du _ J2au — u i c
A 2au — u? au

10



