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Trigonometrische Funktionen
F(x) J(x) J(x) sin(x) = % (exp(ix) — exp(—ix))
— cos(x) sin(x) cos(x) cos(x) = % (exp(ix) + exp(—ix))
—In (cos(x)) tan(x) cos(x)~2 sinh(x) = % (exp(x) — exp(—x))
In (sin(x)) cot(x) — sin(x)? cosh(x) = 3 (exp(x)+ exp(—x))
cosh(x) sinh(x)  cosh(x) arsinh(x) = In(x+ Va2 +1)
In (cosh(x)) tanh(x)  cosh(x)™2 arcosh(x) = In (x + V2 _ 1)
In (sinh(x)) coth(x) ~ —sinh(Y)? | artanh(x) = I (}g)
@ a* a*In(a) sin(x) = -—isinh(ix) sinh(x) = —isin(ix)
xIn(x)—x log, (x) 1 cos(x) = cosh(ix) cosh(x) = cos(ix)
@ ‘ e tan(x) = -itanh(ix) tanh(x) = —itan(ix)
xaresin(x) + V1 — x? aresin(x)  —=— cot(x) = icoth(ix) coth(x) = icot(ix)
xarccos(x) — V1 — x2 arccos(x) — 11_x2 sin(a + b) = sin(a)cos(b) + cos(a) sin(b)
1 5 1 cos(a+b) = cos(a)cos(b) — sin(a) sin(b)
xarctan(x) — 3 In (1 +Xx ) arctan(x) e py = an@ttan(t)
| n(1 ) | tan(a + ) ~—  I-tan(a) tan(b)
xarccot(x) + 5 n( +x ) arccot(x) v sina) = 2sin(a)cosa)
xarsinh(x) — VxZ + 1 arsinh(x) ]2+1 sin(3a) = 3sin(a) — 4sin(a)’
¥ 2
Ja 1 cos(2a) = 2cos(a) -1
xarcosh(x) -1 arcosh(x) ¥2-1 cos(3a) = 4cos(a)® —3cos(a)
xartanh(x) + 3In(1 - %) artanh(x) 15 tan(2a) = f_jﬁg‘a‘;
n(a)—tan(a 3
x arcoth(x) + % In (xz - 1) arcoth(x) 1_1x2 tan(3a) = %
sin(a) + cos(@) = V2sin (a + %) sin(a)®> + cos(a)> = 1
tan(a) + cot(a) = Sin(22a) sin (arccos(x)) = cos (arcsin(x)) = V1 — x2
sin(a) + sin(b) = 2sin (“zﬂ) cos (%) sin(a) sin(b) = % cos(a — b) — % cos(a + b)
cos(a) + cos(b) = 2cos (#) cos (%) cos(a)sin(b) = % sin(a + b) — % sin(a — b)
cos(a) —cos(b) = —2sin (“T”’) cos (%) cos(a)cos(b) = % cos(a + b) + % cos(a — b)
tan(a) + tan(b) — __sin(a+b) tan(a) tan(b) — cos(a—b)—cos(a+b) _ tan(a)+tan(b)

cos(a) cos(b) cos(a—b)+cos(a+b) — cot(a)+cot(b)

MeBgenauigkeit
— n n —\2
Mittelwert X =13 X;  Standardabweichung std (X) = \/ LY (Xi-X)
i=1 i=1

Fehlerfortpflanzung (X; stochastisch unabhingig)

var(A - X;) = A -var(X;) - AT var (X + X3) = var (X;) + var (X3)

2
var (X1 - X2) = Xy - var (Xp) - X7 + X -var (Xp) - X var () = @) 4 08
2 2

var(\/}Tl) = %X}f‘) var (Xf) = a’var (X;) X372
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Naturkonstanten
Eulersche Zahl e* =2,718281828459045235360287471352 ... = lim (1+§)“ =Y i
a—eo i=0
Pi m  =3,141592653589793238462643383279 ... = ,[6 ¥ k2~ %
k=1
Plancksches Wirkungsquantum £ = 6,626 069 57 (29) - 10734 Js
Elementardrehimpuls 7 = 1,054571726(47) - 10734 Js =h (ZJE)_1
Vakuumlichtgeschwindigkeit c¢g = 2,99792458 - 108 ms~! = (80/.10)_%
Elektrische Feldkonstante &y = 8,85418781762... - 10712 As(Vm)™' = y5'c;?
Magnetische Feldkonstante/Permeabilitit pg = 1,25663706144... - 107°Vs(Am)™!  =4x1077 Vs (Am)_1
Elementarladung e = 1,602176565(35)-1071°C
Elektronenmasse m, =9,10938291 (40)-101° kg
Protonenmasse m, = 1,672621777(74)-1072" kg ~ 1836m,
Neutronenmasse m, = 1,674927351(74)- 10727 kg ~ 1839m,
Avogadrokonstante N = 6,022 14129 (27) - 10> mol™!
Atomare Masseneinheit u = 1,660538921(73) - 10727 kg = (Nymol)~! g
Boltzmannkonstante k& = 1,3806488 (13)- 10723 JK~! =RN;!
Molare Gaskonstante R = 8,3144621(75)Jmol~'K™! = kN,
Molvolumen V,, =2,2413968(20)-107>m>mol™! = RTp,’
Normaltemperatur To = 2,7315-10°K =0°C
Normaldruck py = 1,01325-10°Pa
Gravitationskonstante G = 6,673 84(80) - 10~! rn31<g‘ls‘2
Normerdfallbescheunigung g = 9,806 65 ms 2
Wiensche Konstante b =2,8977721(26)- 1073 Km
Faradaykonstante F = 9,648 53365 (21) - 10* C mol™! = Nye
Loschmidtkonstante N; = 2,6867805(24)- 10> m™3 = NaV,!
Elektronenvolt ¢V = 1,602176565(35)- 107177 =eJC!
Bohrscher Atomradius 7, =5,2917721092(17)- 10" m-n?2Z"! = h’g (J‘tmeeZ)_l -nZ!
Energie beir; E, =2,179872171(96)-107'%J.27?n~2 = Ryhc - Z*n~?
_ - _1m, 2
Rydbergkonstante R, = 1,097373 1568539 (55) - 10" m™! =17 (%)
Atomdurchmesser d, ~ 107"m
Atomkerndurchmesser d; ~ 107 m
Erdmasse Mg = 5,9736-10*kg



