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Functions Formulas

1. Exponents 3. Roots
a’=a-a-...a if pe N p>0,aeR Definitions:
S —
P a,b:bases ( a,b=0 if n=2k)
a’=1 if a#0 n,m: powers
a-a'=a" Formulas:
a_r: arfs «nlab = %%

! s Yalb =" a"b"
(a') =a <

n— = ,b#0
(a-b) =a" b b b
a) a %_ a”
— | == =ml—~ b #0
b) b b b"

IN] N
v |~ |
<
Il I
N | —
<
—_ —_——
= =
= ﬁ
P 3
s S ——
Il =
Q Il
=
N
S

nf m _"P[ _mp
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2. Logarithms Wela =mfa
Definition: ( %)m —qfym
y=log,x @a’=x (a,x>0,yeR) 1
1 n n—.
. = ,a#0
Formulas: 9 a
log,1=0
log,a=1 aix/ZZ\/CH_ b i\/a_

log, mn=1log, m+log, n
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log, m" =nlog, m

1
log, m= 08,
log, a
1
log, b=
0g, a



4. Trigonometry

Right-Triangle Definitions
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sing = Opposite
Hypotenuse
Adjacent
cosq=————
Hypotenuse
o .
toar = pP0s1te
Adjacent
1 H
csc = — _ ypoten'use
sin¢  Opposite
1 Adjacent
cota = = -
tga  Opposite
1 H
secor = _ ypotenuse

cosa¢  Adjacent

Reduction Formulas
sin(—x) =—sin x

cos(—x)=cos x

. T
sin(——x) =cosx
2
V4 .
cos(——x)=sinx
2
. T
s1n(5 +Xx)=cosx

T .
COS(E —X)=-sinx

Sin(Z —x) =sin x
cos(mr—x)=—cosx
Sin(7Z + x) =—sin x

cos(m+x)=—cosx

Identities

sin® x+cos> x=1

1g°x+1= >
cos” x

cot’ x+1=—
sin® x

tan(a—f) =

Sum and Difference Formulas

sin(a+ f)=sina-cos B+sin - cos&
sin(a— ) =sina-cos B—sin B-cos &
cos

a+ f)=cosa-cos f—sina-sin

tan & +tan 8

(a+p)
cos(a—fB)=cosa-cos B+sina-sin S
( l-tana-tan S

tan(a+ f) =

tan @ —tan f§
l+tan-tan S

Double Angle and Half Angle Formulas

sin(2a) =2sina-cos

cos (2a) =cos” @ —sin® &

2t
tan (2a) = ga;
1-tgx
sin% =+ l-cosa
2

o l-cosa  sina
2 sind l+cosa
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=
|
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Other Useful Trig Formulae

Law of sines

sin _sinfS _siny
a b c
Law of cosines

¢ =a*+b*—2abcosy
Area of triangle

1
K =—absin
> 14
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5. Hyperbolic functions

Definitions:
X —X
) e —e
sinh x =
X —X
e +e
coshx=

e'—e* sinhx

tanh x = ———
e +e cosh x
2 1
cschx=———=—
e —e sinh x
2 1
sechx=———=
e +e cosh x
e'+e " coshx
cothx =———=—
e —e sinh x
Derivates

i sinh x = cosh x

dx
i cosh x =sinh x
dx
a4 tanh x = sech’x
dx
d
—csch x =—cschx - coth x
dx
d
—sech x =—sech x- tanh x
dx
4 coth x =—csch?x
dx
Hyperbolic identities

cosh® x—sinh® x =1

tanh® x +sech® x=1

coth® x—csch® x =1

sinh(x £ y) =sinh xcosh y = cosh xsinh y
sinh(x £ y) = cosh xcosh y = sinh xsinh y
sinh 2x = 2sinh x cosh x

cosh 2x = cosh” x+sinh” x

—1+cosh2x

sinh? x =

_ I+cosh2x
2

cosh? x

Inverse Hyperbolic functions

sinh™ len(x+\/)c2 +1) x € (—o0,00)

cosh’llen(x+\/x2—l) xe[1,00)
1+x

R

tanh™' x = lln

—X

cothlx:lln(x—ﬂj x€ (—o0,—1)U(1,0)
x—1
[ 2
sechllen{—“_ ! x} xe (0,1]
X
-1 1 1—X2
csch™ x=In| —+ x€ (—00,0)U(0,)
X |x|

Inverse Hyperbolic derivates

i sinh™ x = !

dx X +1
4 cosh™ x = !

dx x’ -1
a4 tanh™ x = I .

dx 1-x

i cschx = —;
dx |x| V1+x®
i sech” x=— !

dx xV1-x°
i coth™ x = ! >

dx 1-x



