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2 Table of Derivatives Functions containing ax 4 b

TABLE OF INTEGRALS

TABLE OF DERIVATIVES Fundamental Forms

Functions of x are represented by u and v, constants are represented by a, fdf(x) =fx) +C
n, and e.

d d [ dx = £(x) dx.
i (x) =1.
L JiE@ 60 = - - ldx = (@ dx+ (e .- ..
d—x == o
d dv fa f(x)dx = a f f(x) dx, where a is any constant.
&(“i"i' )_~idxi”" ni1
d ( ) du fu"du=nu+I+C (n # —1); uisany function of x.

au) = a—

dx’
(uv) i ng—I-v@- fiu Inu 4 C; u is any function of x.
dx dx !
vd—u N dv da_9 du : ; fu dv = uv — fv du; u and v are any functions of x.
i (E) i dx dx e sSimu = cos U&.
(le ‘g icosu = —cih ud_“_ Note. In the following table, the constant of integration (C) is omitted
e (u") = nu™! du dx dx but should be added to the result of every integration. The letter x represents
* d t e e dn any variable; the letter u represents any function of x; all other letters repre-
ilo T log. e du dx R see Y sent constants which may have any ﬁ111te value unless otherwise indicated;
dx el gxt ' In = log.; all angles are in radians.
4 cotu = —csc’u i
E— Inu = 1 E o dx -y dx’
dx g.gx d du Functions containing ax + b
d du ——secu = secutanu——.
ﬁa“=a”1naa. dx dx ! .
. b)"dx = ax + b))+, (n # —1)
Ld_eu=eug‘3. dicscu=—cscucotug—u. , 1 f(ax+ )" dx a(n+I)( +P (
dx dx X X i 9 f dx 1 @b
ad;u”=vu”—1%':—{+u”lnug—v. dixversu=sinu%. 'w ax +b a
i 3 fxax+b)dx= (ax 4 by — — (ax + b)"H,
Aoy = 1 du h in=tatliesibet —TF and +-Z). a*(n + 2) +2) a(11+1)
E}-{‘Sll’l u= ﬁ(—i} where sin— u lies between B an 5 (n = i, _2)
Y xdx x b
% coslu = — \%3—2 (where cos™ u lies between 0 and ). ‘ fax e —111 (ax +b).
1I—u

: xdx b
%ta"_l“-:liu‘z%' 5 f ety maran tan D).

2 ndgy— L [(ax e )G o (ax FIB)ERE L (axel b)"+1:|_
ad;cot_luz_liuzg 6 [xax+b)dx ares M akdde
= o [ du (where sec— u lies between o0 and ). x* dx 1[I w e
dx uve — dx ] 7 {ax_'_b=§[5(ax+b)2—2b(ax+b)+b21n(ax+b)]-

d I du Lol T o l o B
3z CS¢ ly = — e (where csc! u lies between — N and +§)' i 8 (———a;: —1—xb)2 =L [(ax +b) —2bln (ax + b) — -
d i I du : %2 dx be

T I e h —tul bet o and 7r). iz e N l: ] -
gxversTu Vi G (where vers— u lies between o and ar) E In (ax +b) + = + 5 2(ax b



e T T e e

2 apx + aq + bp

in—1
sin bp — aq

19 fw%_!_bdx =2Vax+b— 2\/—_btan—1\/%—:—b- (b neg.)

5 n i
20 f (a_x;&-l dx =§ (ax + b))%+ bf M)—dx. (n odd and pos.)

- (a and p have opposite signs)

4 Functions containmg ax 4 b Functions containing ax? + b 5
m - n : ; -+
10 fxm(ax + b)" dx 28 f\ix +‘1b 3a2 (3aq — 2 bp + apx) Vax + b.
I m N M n i
= a@ e @b —mb et by da i pos: g9 fYELEh,, _2Verth  24/m-n SEV/PGEED)
= oas [Fex b b x"(ax-+b)"idx . (m + n) ! L g P L
m-tn+t1 150 ; ¥ . y (P pos:/aq > bp)
dx _ i x 7 ax+b. _ 2Vax + b bp —aq, Vp(ax+b)—Vhbp—aq
L IX(axd;F b) b ax +b | =0 f pPx+4q s \/ \/p(ax—|—b)+\/bp—aq
0 ax +b (p pos., bp > aq)
L f x(ax + b) bx T bZI X dx 2 tan—1 \/m
13 f dx ) I It b 31 f(px +qVvaxtb vVp Vag - bp “aq—bp | (p pos., aq> bp)
x(ax +b)2  b(ax +b) b2 x |
dx b+ 2ax 2a, ax+b | dx = — L 1 \/p(ax+b)—\/bp—aq_
14 fz = - + = =, | - 32f VaxEb « o Vi oal s Vip—a
x2(ax + b)? bxx(ax +b) ' b? x | (px +q)Vax + p Vbp — aq p(ax + ( pb q ;
_ - P pos., bp > aq
dx I Vax +b— Vb ' | =
B a5 vt e ® ) | 33 BT x= L Vet Vor o 222
16 IW dx_—l—b = Vt-tan_l \/ax_*_ltb (b neg.) In (\/P(ax Gl b) ix ‘/a(Px + q)) (a and b, samé Sign)
g Ve
a oI —aq, vV —ap(ax+
17 j’ L = 2 + f (n odd and) , \/(ax+b) \/(px To- a\/— i g aVvpx +q
i:/(ax + b)2 b@m — 2) (ax + b)2 x(ax + b)2 o DOS; ?‘ (a and p have opposite signs)
18 Bt Dy s vVar¥h+ Vo BB —VB - L Vx4 PP =23
f x dx=2Vax+b+ B . oS (b pos.) i = \/(ax+b) px+q)+ T
L
{
l

‘ Functions containing ax®> + b

dx __Vax+tb a \/ax +b— \/b
21 f —— = — (b pos.) \ =
xZ\/ax—I—b bx 2bVhb \/ax—{-b a5 \/b ’ 34 f dx ——tan‘l (x\/g). (a and b pos.)
22 f __dx _ e — \/ax b, (b neg.) | e b
*Vax+b bx bV —b =1y . 1 dx 1 xvVa— VvV —b
i J 35 f =———h=—F —— . (a pos., b neg.)
dx i px +q at+b 2vV-ab  xVatV-b
= (@x+D) (px + ) ~ bp —ag i ax+b e A = . In VB x\/— - (a neg., b pos.)
24 dx I [ 1. S pERall (bp—aq= o) ] 2vV—ab Vb —xvV— i
(ax+Db)? (px+q) bp aqlax+b  bp—aq ax-+b ‘ L x 2n—3 dx (n integ \
25 dx - : L 1§ 36 (ax*+b)" 2(n—1)b (ax2+b)"‘1+2(n—1)b (ax>4+-b)" 1 \ >1 )
(ax +b)"(px + @)™ (m — 1) (bp — aq) L(ax +b)"* (px + )™ I 1 (ax® 4 b)"H
gt [ d<];x+ o 1 HIRIE oL R )
) x dx I
(n1> 1,1 pos., bp — aq #o; 7 38 faxﬁ—i—b:ﬁln(axz'*'b)'
X x dx
26 e e aq[ In (ax + b) — 111 (px+ q):l (bp— aq# 0) | 29 J*SL S f_z.
(ax+Db)%(px+q) bp —a a(ax+b) bp—aq ax-+b X _xX_Db X
Pt} § ¢ ( (bp — aq = o) 40 fax2+b a faxz-i—b




41

4

(35

43
44
45
46
47

48
49
60

51

5
53

B

54

66
66
b7
58

b9

Functions containing ax® + b

x2 dx 1 b:¢

_ o S S
@2 +h)" 2@—1na@ + b 2(n—1aJ @ - b)*1
(n integ. > 1)
a dx "
fxz(axz + b)” b fxz(axz + b)"‘1 bJ (@x* +b)* (n pos. integ.)

f\/axz—l—bdx = —\/ax2+b +_\/——1n (xvVa+Vax2+b). (a pos.)

f\/axz—l—bdx——\/axZ—l—b—i-

f\/axz—i—b \/_ln(x\/a-l—\/ax2+b)

f\/atx2 +b \_/—:asm_1 (X \/—_%) (a neg.)

f\/ax2 Fbxdx =3I—a(ax2—|—b)%-

(a pos.)

s sin—! ( \/-%)- (a neg.)

(b pos.)

(b neg.)

(a pos.)

x dx e
f\/ax2+b a\/axz—‘_b.
f\/ax;—{—bdx — V@ T p W"“W'
[V D gy _ Ve F T — Vb tant Y“i_ﬂl-
dx 1 Vax + b — Vb
S BT = = — " LM 2
= V5 3 = a
dx —1 j 5
e i ("\/ i) e
SVarFp rax = X @+ 0 - ZVarth
8:\/5 In (x\/a+\/ax2+b)-

f\/ax2+bx2dx=a(a.x2+b)%—b—};\/axz—l—b

b2 —a
- W o sin—t (x \/Ta) (a neg.)

x2 dx X  — -
f\/ax2+b=2—a\/axz+b —2a\/£1n(x\/a+ \/ax2-|-b). (a pos.)

x2 dx _ X b "y = '
e e ) e
J‘\/a};:2+bdX= \/ax +b+\/—ln(x\/a+'\/a_x2+b) (apos.)

Va +b. Vax?—i—b ._( E).
f 2 dx = — - — V —asin™ x\/ 5 (a neg.)
dx a _\/axﬁ-i-b'

fxz\/ax2+b bx

Functions containing ax? 4 bx + ¢ 7
xtdx St Vax: + b m—1)b x"2dx
60 f\/axz-l—b_ na a f\/r”_b' (n pos.)
P e _x"“(axz—i—b)%_(n-l)b s )
61 fx Vax® + bdx = TR (n+2)afx 2 vVax? + b dx.
(n pos.)
\/ax2—l—bdx_ (ax® 4 b)? (n —4)a fVaxtb
62 f X" T Th@-—pDri @=nb) w= & @>1
dx ___Va®+b (n—2)a dx .
63 [ovarTE~ hE_DT  @-0b x2"apgp @>D
64 f(ax2+b)gdx=g(2ax2+5b)\/ax2+b
3 b? L S
+87;ln(x\/a+\/ax2+b). (a pos.) -
66 f(ax2+b)%dx=’§‘(2ax2+5b)\/axz+b |
3 b2 o
8 \/— sin™! (x \/— %) (a neg.)
dx X
66 s = —_—.
f(axz-l-b)‘ b Vax b
67 f(axZ 1 b)%mix:sia (ax? + b)t.
dx 1
68 = _ =
f(ax2—|—b)'f a\/ax2+b
69 f(axf—;d-xb)%: a\/axxzﬂ_l_ i/_ln(x\/a—f—\/ax?—i—b)- (a pos.)
x2 dx o x _1( \/_—g
G e e e ) @)
dx 1 X2
L fx(axn+b)=b—nlnaxn+b'
dx I Vax" +b —Vb
——— = = 1 —— —- (b .
w2 fx\/ax"v-i—b nvb n\/ax"—l—b—l—\/b (® pos.)
dx 2 o [ —ax®
B e iV T )
Functions containing ax? 4 bx + ¢
dx I 2ax+b — Vb2 — 4ac
=———1 . 2
e fax2+bx+c \/b2—4acn2ax+b+\/b2—4ac bk
dx 2 . 2ax+b
@ fax2+bx+c Vgac — b2 - l\/4ac—b2‘ (b < 42c)
dx 2
7% faxz—l—bx—f—c:_zax—i-b' (b* = 4 ac)




7
78

79
80
81
82
83
84
86
86
87

88
89
90
91
92
93
94
96
96
97

Functions containing sin ax

x dx 1 b
fax2+bx+c za (ax2+bx+c)_;1fax2+bx+c'
x2 dx X b2 —2ac dx
faxz—f—bx—i—c a zaln(ax2+bx+c)+ 2a? fax2+bx+c'
dx I = e
f\ﬁ_ﬁ=\/—£ln(2u+b+2\/a\/ax2+bx+c). (a pos.)
f L = I“sin‘1 =zax = b, (a neg.)
Vaxr +bx+c V— Vb2 — 4ac
f\/ax-+bx+cdx~2ax+b Vaxi bx+c+4ac_b“f
4a \/ax2+bx+c
f \/ax2+bx+c f
\/ax2+bx+c a T2a vm'
f\/axz-l—bx-i—cxdx @X—F;‘:_’_C)Z af\/ax2+bx—i—cdx.
dx Va +bx+c+Vve b >
gy 1 = =1 .
fx\/axz-l—bx—i—c \/c ( x +2\/c (¢ pos.)
dx . bx +2c¢
1 .
fx Vm= \/__ sin . \/m (c neg.)
dx
Jovemm Y=
f dx L 2 (zax + b) .
(axﬂ—l-bx—l—c)’f‘ (b2—4ac)\/ax2+bx+c

Functions containing sin ax

fsin udu = —cosu. (uisany function of x)

. I
fsmaxdx = —, cosax.

. X sinzax )
fsm2 axdx = = — 22— =",

4a
) 1 1 X
sinax dx = —= cos ax + — cos? ax.
a 3a

int = 9 o =
fsm ax dx 5% 4a51n2ax+32a51n4ax.

A sin”laxcosax n —1 . .
f sin”axdx = — + f sin"2axdx. (npos.integ.)
na n
dx I ax 1
f. = -~ Intan — = = In (esc ax — cot ax).
sinax a 2 a :
dx 1
~— .- = —= cotax
 sin? ax a i
dx I cosax n —2 dx P
. i = = - (ninteg. > 1
sin” ax a(n — 1) sin”! ax+n — 1J sin”2ax ( g )

f dx 1 (1r ax)
= = —=gan | - = —. .
1 + sin ax a 4 2

98
99

100
101

102
103
104
106
106
107
108
109
110
111
112
113

114

115

116
117
118

Functions containing cos ax or sin ax and cos ax 9
dx 1 T  ax
————=-cot (- —=).
I—sinax a 4o

- = b ™ ax )
fb—l—csmax a\/bz—_?tanl[\/b_i_ctn( ;):l (b2 > ¢?)

_ I c+bsinax +Vvc2— b? blcosax ., . .,
fb—}-csinax Tave — b . b I csinax (c2 > b?)
sin(@a—b)x_sin(a4b)x
2(a—b) 2(a+b)

f sin ax sin bx dx = (a2 # b?)

Functions containing cos ax

fcos udu = sinu. (uis any function of x)
" ; — - . X
cosaxdx=£ sin ax. f\/r—cosxdx=\/2 smgdx.

2 S i sy e =\/_fcos§dx.
cos?ax dx = =k 4a‘ f\/1+cosxdx 2 =

1
fcos" axdx = - sxn ax — 3—- sin? ax.

costaxdx = —x+—sm2ax+—sm4ax
—1 —
fcos"axdx=c°sn 22;51nax+nn X (cosm2 ax dx. (n pos. integ.)
dx 1 ax & w 1
fc_os = ;Intan (? o Z) = aln (tan ax 4 sec ax).
dx it
———— = —tan ax.
cos’ax a
dx I sin ax n—2 dx :
fcos"ax Ta@m— 1) cos™! ax+n —1 fcos"‘zax (iateg, > 1)
f%dx tz:ma—x
I 4 cos ax 2
f dx T ax
= — ——cot —-
I — cos ax a 2
dx 2 _l<\/b—c ax)
- 2. (b 2
b + ccosax a\/bz_cztan le—ctauz =)
V2 — B s
f - I 1I1c—l—bcosa.x—{- c bsmax. (c2>b2)
b+ccosax 5+/cz — p2 b -+ c cos ax
_sin(a—b)x , sin(a4+b)x . 5
fcosaxcosbxdx— S a—F + @b (a2 # b?)

Functions containing sin ax and cos ax

fsin ax cos bx dx = —; [COS a —b)x+cos R x:|_ (a2 # b?)

a—b a+b
3 1 .
fsm”axcos axdx = ——— sin"Hax. (n # —1).
a(n 1)
coSs ax 1 ’
f —— dx = - In sin ax.
sin ax a
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119 f

120

121
122 f

123 f(b + c cos ax)" sin ax dx =

124

125

126 f

127

128 f
129 f
130 f

131

132 f
133

f dx -
sinaxcosax a

f sin™ ax cos” ax dx = —

Functions containing sin ax and cos ax

(b + csm ax)" cos ax dx = e (b +csinax)™+. (o —1)

ac (n

cos ax dx

1 5
m —a‘—c‘lﬂ (b+c51nax).

1
cos"axsinaxdx = ———————cos"tax, (n % —1),
a(n+ 1) ( )
sin ax
COs ax

I
X = —-1In cos ax.
a

I n A
—m(b-f—CCOSﬁX) 1, (ﬂ#—l) %

sin ax

I
m = —37: In (b + ccos ax).

I

f 0 = In [tan£ (ax -+ tan™! E)]
b sin ax 4 ¢ cos ax avhb:+c2 2 b

: ' x singax
sin® ax cos? ax dx = > — S48X,
8 32a

il
- In tan ax.

dx o
sin?ax cos?ax a

x=§[-—sinax+lntan(

(tan ax — cot ax).

Gl

1 ax
dx = ;[cosax + lntan?]-

sin? ax
cos ax

cos? ax
sin ax

sin”! ax cos™H ax
a(m + n)
m—1 .

+ e fsm"‘*2 axcos”axdx. (m,n pos.)
sin”H ax cos”! ax
a(m 4+ n)

n—1
+ m-+n
—cos™H ax ﬁ
a(m — 1) sin™ax
4E m—n — 2  cos”ax
(m — 1) sin™2 ax
sin”™+ ax I

sin™ ax cos™ ax dx =

sin™ ax cos" 2 ax dx.

(m, n pos.)

cos” ax
e X =
sin™ ax

dx. (m,n pos., m # 1) 2

134 fsinmax =

cos™ ax

135 =7 2%
136 <22

a(n —1)cos”™!ax

— in™
— n+2f S 8% . (m, n pos.,n 1)

n—1 cos™2ax
2'ﬂ — 2 n
g f (r —usfc (1 el ax) dx. (Expand, divide, and use 103-108)
cos ax cos ax
2 > 2 n 3 §
£06 K f(l Sl an) dx. (Expand, divide, and use 89-94) !
sin ax sin ax

Functions containing tan ax, cot ax, sec ax, or csc ax i1
sin2"+1 ax (1 — cos? ax) n
137 —— " sinax dx.
“cosax cos ax

(Expand, divide, and use 121-122)
27141 — 2 n
138 f 08— Axy f (L = sintag) cos ax dx.
sin ax sin ax
(Expand, divide, and use 117-118)

\

\

Functions containing tan ax <= or cot ax ( =

cot ax/ tan ax
139 ftan udu = —Incosu. (uisany function of x)
140 ftan axdx = —" In cos ax.

a,
141 f‘tan2 axdx =L tanax — x.
" a

142 f tan™ ax dx = = (nl_ 7 tan™1ax — f tan"~2ax dx. (n integ. > 1)
143 f cotudu =Insinu. (u is any function of x)

dx 1 .
144 fcotaxdx = fm == In sin ax.
dx 1
2 = ey L =
145 fcot ax dx e = cotax — x.
dx
146 fcot"axdx = Jara Tam oy ottrax - fcot"*2 ax dx.
(n integ. > 1)
dx cot ax dx 1 c .
147 fb ST o axsz T [bx—i—a In (b cos ax-c¢ sin ax)].
dx tan ax dx 1 c :
148 fb T c o fb n e L c2|:bx_§ In (c cos ax+b sin ax)] :
149 = Lsinax.

f\/I + tan’ax @ .

L sin—l(\/b_c
a\/b—c b

Functions containing sec ax < =

150

f\/b—l— — sinax). (b pos., b > c?)
ctan?ax

I
or csc ax ( = -
cos ax> ( sin ax)

151 fsec udu = In (sec u+tan u) =In tan (g-’-f) (u is any function of x)
I ax
152 fsec axdx= = In tan (—2— L Z)
i
2 ==
153 f sec’ axdx = - tanax.

1 sin ax n—2 n .
a@—1)cos™ax T n—r fsec" ’axdx. (ninteg. > 1)

154 fsec" axdx =

155 fcsc udu =In(cscu —cotu) =1In tan§~ (u is any function of x)
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12 Functions containing inverse trig. or alg. and trig. functions

156 fcsc axdx= L Intan 2.
a 2
157 f csctaxdx = — cotax.
a

1 cos ax =
158 fcsc”axdx = — i o
a(n—r1)sin"lax ' n—1

f csc"2ax dx. (ninteg.>1)

Functions containing tan ax and sec ax or cotax and csc ax

159 ftanusec udu = secu. (uisany function of x)

160 ftan axsecaxdx = :—l sec ax.

I
tan” 2 — N1 o
161 fan ax sec? ax dx G tan"Hax. (n# —1)
sec?axdx 1
162 | amax ~glMtanex.

163 f cotucscudu = —cscu. (uis any function of x)
164 fcot ax csc ax dx = —i CSC ax.
165 f cot” ax csc? ax dx =

166 fcscz ax dx _

cot ax

cot"tlax. (n # —I1)

b, i
a(@m-+ 1)

I
— - In cot ax.
a

Inverse Trigonometric Functions
167 fsiu‘l axdx = xsin~!ax + :; V1 — a’xe.
168 fcos—1 axdx = xcoslax— = VI — ag.
a
L L, 1
169 ftan laxdx = xtan—!ax— - In (1 + a’x?).
. 2 4 . .
170 fcot lax dx = x cotlax + = In (1 4 a2x?),
171 fsec“l axdx = xseclax — ;—1 In (ax + Vaz? — 1),
172 ‘fcsc‘1 axdx = xcsclax +:~l In (ax + Vaz® — 1).
Algebraic and Trigonometric Functions
173 fx sin ax dx = i—zsin ax — ix oS ax.

174 fx" sinaxdx = —ix" cos ax -+ E fx"‘l cosaxdx. (m pos.)

A7 fEnaxdz_ ., (x0 (xr

x 3B BIB

¥

Exponential, Algebraic, Trigonometric, Logarithmic Functions 13

I T
176 fxcosaxdx = _sc0sax —|—;xsmax.

I . n .
177 fx” cos ax dx = ax" sin ax — — fx"‘l sin axdx. (n pos.)

178 fcos axdx _ T (ax)? plank (ax)‘

SIERS |

Exponential, Algebraic, Trigonometric, Logarithmic Functions

179 fb“ du = 1%1—;;- (u is any function of x)

180 fe“ du = e* (u is any function of x)

181 fbordx = L

alnb
182 fe” dx = ;— ez,
183 bf—%w = L fax — In (b + ceo)].
. e’ dx

184 b Foe®

= az g
185 fbe'” Fee= \/E tan <e \/E> (b and ¢ pos.)

X ax
= In (b 4 ce®).

gy — X0 B
186 fxbewdx = S — e
187 fxe‘”dx = %x(ax — 1),

x"her n .
188 fx"b‘” dx = LB mfx" 1p%® dx. (n pos.)

189 f x"e% dx = ix"e‘“’ == f x""le®*dx. (m pos.)

(ax)? |, (ax)*
190 f dx =Inx + ax + |_+3|_3+
191 fi_(ztd;;:n_l[—ﬁ-kaf;;dx]. (n integ. > 1)
192 fe‘”lnxdx=§e”lnx-§ %ﬂdx.

s e inb b b
193 fe sin bx dx =Tb2(asm x — b cos bx).
194 fe“’ cos bxdx = = + b2 (a cos bx + b sin bx).
195 f xe% sin bx dx = & + g (a sin bx — b cos bx)

[(a2 — b?) sin bx — 2 ab cos bx].

~ @



14 Some Definite Integrals Hyperbolic Functions i
e n xell.’l‘ .
195 fxe cos bxdx = ——— T (a cos bx + b sin bx) HYPERBOLIC FUNCTIONS
T @b :_ B2z [(8® — ) cos bx + 2 ab sin bx]. ' Definitions of Hyperbolic Functions
Hyperbolic sine (sinh) x = 1 (e® — el cschx = sinIhx

197 fln axdx = xInax — x.

7 l)- Hyperbolic cosine (cosh) x = % (e* + e™?); sechx = e s
198 f(ln ax)"dx = x (In ax)” — nf(ln ax)"'dx. (n pos.) \; e — e .
‘) Hyperbolic tangent (tanh) x = P prpet cothx = tanh
199 fx" In ax dx = x*+ LA P ;] (m# —1) ‘} e ok
nd1 @+ el where e = base of natural logarlthms
(In ax)™ (In ax)n+ . . . '
200 fT o Inverse or Anti-Hyperbolic Functions
201 f dx = Tn (), If x = sinh y, then y is the anti-hyperbolic sine of x or y = sinh— x,
xlnax . 1
9 sinh~'x = [n (x +ve It X2 I) csch™lx = sinh—1-
202 h?::x [lu (In ax) + Inax + (o al—x) + n T_;() o oo ] >
. coshlx = In (x + \/ X —1); sech'x = cosh—1 1
203 fsin (In ax) dx = 5 [sin (In ax) — cos (In ax)]. X
> . tanh—x = L 1n I SR X ; coth~'x = tanh—1 L.
204 fcos (In ax) dx = 5 [sin (In ax) + cos (In ax)]. 2 I1-—x X
Derivatives of Hyperbolic Functions :
Some Definite Integrals d d d
b ——sinh x = cosh x; ——cosh x = sinh x; ——tanh x = sech? x
a e 2
205 [ va—rdx-"%. ‘fi" ‘fix Oz
°a 41ra2 i coth x = —csch?x; = sechx= —sech x tanh x; (% cschx = —csch x coth x.
— x2 =
206 [ Vzax—dx > b s gty e R
o . &S x—\/2 ’d_iCOSh x=\/2 s Etanh e
207 f =-——=—. ((a.andiblpos,) X1 =
o axX’+b 5 4/3p d i d I d I
——coth7lx= — i gesechx= ———— . —cschix=— 1 |
\/b dx o gy ). dx X—1° dx xV1 —x dx x V1

208 T L= ——,—=- (aandbpos.)
f" TR \/ . 2 +b 4 vab Some Integrals Leading to Hyperbolic Functions

7'; A - sinh x dx = cosh x; cosh x dx = sinh x; tanh x dx = In cosh x.
209 f sin” ax dx = f cos” ax dx = 156\([1111) sa (n' ;;z:(.geven) f ; f : f
o = B fcoth x dx=Insinh x; fsech xdx=sin! (tanh x); fcsch x dx=Intanh ;—I-
2 2 246, (n—I) I <n, pos. odd) 1
210 sin®axdx = | costaxdx =—+>"-:- A—1) ; sinh-1%. dx g % dx "
j,; : j; d I:3-5- a’ integ. f\/xz—l-az = I\T—a? =cosh 15, fm_- tanh 1 (x < a)
211 f sin ax sin bx dx =f cosax cos bxdx = 0. (a = b) f Y f dx T
0” 2 0 - x\/az—f-x2 a x’ xVal—x a x’
212 sin?axdx = | cos?axdx= —.
j; j; 2 fxz ?az = —é tanh—lg- (x> a)
218 e dx = 1\ /T — - a
j; 5 dx=5 a ; f‘/X2—azdx=§\/x2—a2—2;cosh‘1;—:

] o [n ’ T ‘
214 j; xtesotldxy — aorc  (m pos. integ.) f\/x2 +ardx = ’2_‘ 2+ a4 32;2 sinh‘lz




