FORMULA SSCE 1693
Trigonometric Hyperbolic
cos?z +sin?z =1 inha — T —e "
1+ tan?z =sec?z S = 2
cot? x + 1 = cosec?x coshz — e’ ""2671

sin(z + y) = sinz cosy £ coszsiny
cos(x £ y) = coszcosy Fsinzsiny

tanz + tan
tan(x £ y) = JanvErany
1 Ftanxtany
sin 2x = 2sinz cosx

2 2

cos 2z = cos“ x — sin“ x
=2cos?z—1
=1—2sin?z

2tanz
tan2x = ———
1—tan?zx

2sinz cosy = sin(z + y) + sin(z — y)
2sinzsiny = — cos(z + y) + cos(z — y)
2coszcosy = cos(z + y) + cos(z — y)

cosh?z — sinh?z =1
1 — tanh? z = sech’z
coth? z — 1 = cosech?z
sinh(z £ y) = sinh z cosh y & cosh z sinh y
cosh(z £+ y) = coshz coshy + sinhz sinhy
tanh(z + y) = tanh z + tanhy
1+ tanhx tanhy
sinh 2z = 2 sinh « cosh x
cosh 2z = cosh? z + sinh? z
=2cosh?z — 1
=1+ 2sinh?z
2tanh z

tanh 2x = T
1+ tanh® x

Inverse Hyperbolic

L ith
ogart lm sinh™ 'z =In(z + V22 + 1), —co < < 00
a® =erne cosh™lz=In(z+VzZ—1), z>1
1 1 1
log, = —ob™ tanh*lx:—ln< +$>,—1<J:<1
logy, a 2 11—z
Differentiations Integrations Differentiations Integrations
d
di[k]zo’ /kdm:k:c+C, a[seca:]:secztan:p. /secxtanxdz:secz+c’.
z .
k constant. k constant. 4
— [cosec z] cosec x cot x dx
d n n—1 n an dz
E[w ] =nz T dm:n—l—l—’—C’ = —cosec x cot x. = —cosecz + C.
— [cosh z] = sinh z. sinhz dx = coshx + C.
d—[e“‘} =e”. /e“‘d:c:e“b-‘rC. P -
v o [sinh z] = cosh x. / coshz dx = sinhx + C.
x
d 1 d
L i = L. /—m:1n|m\+C. p
dz x x d—[tanh z] = sech?z. / sech?z dx = tanh 2 + C.
x
d .
—[cosz] = —sinz. /sinxd:pzfcosz+c. d
dx e [coth z] / cosech?z dx = — cothz + C.
x
d = —cosech?z.
d—[sinx} = COs T. /cosxdx:sinx-i—C’.
x d
o [sech ] / sech z tanh z dz
d x
T [tan z] = sec? . / sec?zdx = tanz + C. = —sechz tanhz. = —sechz + C.
T
d
d — [cosech ] cosech z coth z dx
L3 — _cosec? 20 d = — d
[cot 2] = —cosec“z.| [ cosec*xdx = —cotx + C.||dw
dx = —cosech z coth z. = —cosechz + C.
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Differentiations of Inverse Functions

Integrations Resulting in Inverse Functions

/ % =sin"!(z) + C.
—z

/ 1 ijQ =tan"!(2) +C
W% sec (z)+C
wfjr - = sinh Y(z) +C
chlzi - = cosh™!(z) + C, = > 0.

"~ dx 1 1+
— 21 C, |z < 1.
/1—:c2 2“(1—x>+ @]

dx 1 r—1
— 21 c 1.
/:(:2—1 2n<x+1>+ > l=l >

L finla) = ———, Jo| <1
—[sin"'z] = ——, |z .
dx V1 —x2
d —1
—JeosT ] = —, |z| < 1.
dx V1—22
d ) 1
— ltan™ —
dx[an 2l 1+ 22
d R 1
R
T fsecta) = —— e, fal > 1
—[sec™tz] = , |z
dx |z|]Vx? — 1
d -1
— [cosec™ o] = ———x, || > 1.
dz |z[vz2 — 1
d 1
—[sinh '] = ——.
a:[ ] vaZ +1

1
—fcosh™lz] = —, |z|>1
2! ==
d 1
— [tanh~ ! z] = , z) <1
dx[an z] a2 |z|
d 1
—[coth™la] = Lzl > 1
dx[co z] =22 ||
4, 1
E[sech z] = — =, 0<z <1

-1
=——— x#0.
|z| V1 + 22 #

d
= [cosech™ 1 z]
T

: d
/ % = —sech™}(z) + C, |z| < 1.
V1l —=x
dx
/ — = —cosech 1z +C, z #0.
J |zl V1+ 22




