Formelsammlung Physik | und Il ETH Ziirich

Geschwindigkeit

Bremsen

v(t) = vy +at

a,, -vf
x(t) = xo + vt + Jto=—r
a(®) =7

m = Lange

] =2= Geschwindigkeit
m
s2

= Beschleunigung

Oszillator ungedampft

Oszillator gedampft

Dx 2
a=—=xyw
m

x(t) = x, cos(wt) = x, cos <\/% t>
x(t) = xq cos <\/%t> + vo\/%sin<
a

2 'U()"'%XO _C"Dn 2 C_D 2
x(t) = |x5 + - (CD)2>e 2 sm( /‘Uo (Zm) t+ o
0" \2m
_ 2_ .2
Eigenfrequenz wo = |2 A(t) = Age @«
0 - 0
2
Resonanzfrequenz wg = |of — 2;2 [w] =[f] = % = Kreisfrequenz
Winkelgeschwindigkeit w = % = % = E [m] = kg = Masse
Radiant Q= g 360° =2
Kraft F = ma = mi + mx [F]=k‘Z—'2m:N
3
Gravitationskraft Fo(x) =yg m;;nz Y = 6.674 - 10711 stZ
Corioliskraft Fr=ma, =2mw X ) [r] = m = Radius der Bahn
2
Zentripetal-/Fliehkraft F; = mw?r = Ui Fettdruck = Vektor
x Vot cos ¢ x x
Schiefer Wurf x(t) = <y> (t) = 0 x= (y) ; ey = <O>
z Vot sing — % t2 z 0
2
z(x) =xtan¢ — 2%2‘96#2«) [¢] = rad = Abschusswinkel
Reibung Fr = —ugFy =2 —Upmg Ug = Haftreibungskoef fizient
Fp = —cWApv? [p] = % = Dichte des Fluids
Arbeit W = Fx = Fxcos ¢ (W]=Pa-m3=N-m=]
. mv? kg-m?
- Beschleunigung W = xma = 5 [E] = = W-s=]
2 .
- Hub, Feder W=mgh=D% [P]:f:NTm:
Leistung P = % = F’—: [h] = m = Hohendif ferenz
Energie (potentiell) Epot = mgh = %xz 1% = 3.6 km/h
2 —
Energie (kinetisch) Epin = % =e U 1 km/h = 0.2777%
2
Energie (Tragheit) Ener = ]% Etor = Exin + Emer

Energie (Licht)

Impuls

Drehimpuls

Moment
Schwerpunkt

Tragheitsmoment

Eviche = hf = h3

> Pvorher = % Pnachher
p(t) = mv(t) = ma(t)

L=xXp
L = mvr = mwr?
M=xXF =xFsing

X. = mix1+myox,
S mq+my

J=mrt=pVr?=pr?[dv

Fy = Normalkraft

M=1L

p=F

[Pl ="L"=N"s
[L]=N-m-s
[M]=N-m

2 .2
]massive Kugel — Emr

U]l = kg -m?
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Laminare Stromung v, = % [nl = % = Viskositat
1
Fr = nA% [d] = m = Distanz der Flachen
v(r) = % +(d?-1?) [r] = m = Radius des Rohrs
Druck p= % = pgh [p] = % = Pa = 10 °bar
Durchfluss = 71(1;1—77—11)2)r4 V] = g
Ideales Gas pV = nRT R =831——
R = kN, [n] = mol
Gasdruck p= %%NUZ =-pv? N, = 6.022 - 1023 (Teilchen)
VvZ=v, = 37” 0°C = 273.15 K = 32°F
Wairmeubertrag AQ = mcAT = nCAT [C] = mojl«
Volumenarbeit AW = —pAV = —(pA)Ax [c] = kgL.K

Innere Energie
Adiabatische Arbeit

Isochore Arbeit

Warmekapazitat

- Isochor

- Isobar
Wirkungsgrad

- Warmepumpen
Warmekraftmaschine

- max.

Entropie

Phasenumwandlung

Warmekapazitat
Luftfeuchtigkeit

Warmeleitung

- Doppelwand

- k-Wert
- Konvektion

- k-Wert total Wand

Warmestrahlung

AU = AW + AQ
__ VY _ oo (V2
AW = —nRTIn (V1) = —nRT f,*Zdv
V;

AQ = —AW =p,(V, — Vl)é
AU = AQ = nCpy AT
U=N’2ikT=n§RT

i
CmV =ER

i
Cmp = (5+ 1)R

__ W _ |geleistete Arbeit|
n= Q " verbrauchte Energie
_Q
=W
Nreversibel = Nirreversibel
wkM _ q _ Tk
Nrev = T
h
Q Qi
out +Xn -
Tk Th
A 2d 2 fnR
AS = Qrevz —Q=f£—dT
T 1T 12T
Qs = csm
Qy = cym
Q = cymT
_ Pair _ Dampfdruck
PLF

- Dsat - Sattigungsdampfdruck
) =2 14T —

0 == 23 =T
Q== (Tn—Tk)

Alq  Aly
X1 (T —T,
Al — AZ 1( m k)
N X2 (Th—Tm)
k=2
x
Q= aA(TLuft — Twana)
1
keor = 1 1
Qnn Awand ®auss
2mc’h 1
ES(AJ T) = 5 hc
eAkT—1
1 __Cy _ 2.8981073mK
max — p T T

AW, AQ sind Wegabhangig
isotherm — arbeit am Gas
adiabatisch: AU = AW,AQ =0
isoterme Kompression AU = 0
f = Freiheitsgrade
Einatomig: f =3
Zweiatomig,starr:f =5
Zweiatomig, schwingend: f =7

Mehratomig, starr: f = 6
[AQ] = [AU] = [AW] =]

[S1=
[Tx] = K = Temp. kaltes Res.

x|~ Il

[T,] = K = Temp.warmes Res.
AS == =0

_ 2a2r00 L
¢;(H,0) = 333'700
¢,(H,0) = 2’256’000é

— 4187 21—
cw(Hz0) = 4'187

[@Lr] = % ;100% = Taupunkt
N=L=w.11=2L
(0] =L=w;m =2

[Ty] = K = Temp. kaltes Res.

[T, ] = Temp.warmes Res.

K _ 13w w
ideal = gomem-k O m2K
w w
Tinn ~ 877% 5 Fauss = 2515

[k] = [a] = —

m2.-K

h=6.6262-1073%-s

¢ =2998-10° = (Lichtgesch.)
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Stromstarke

Coulombkraft
Elektrisches Feld
- Punktladung
- Fernfeld Dipol
- Flachenladung
- Linienladung

- Plattenkondensator

Elektrostatische Arbeit

Spannung, Potentialdiff.

Energie kinetisch

I = % = vpAne,
q=_tl
F __1 4192 (x1—x3)
CA°2) ™ 4meg (x1-x2)2 |x1-15]
_ 1 yv_a &-x)
E(x) = ATrEg ZL (x—x))? |x—x;]
E=-1
4-77,'80
E = 2rq .
4-7T80x
E = % (unabhingig vom Abstand!)
0
__0
4-77,'80
p=Y_-49
d SoA
2
Waoa) = = L E@) dx
Was 2
Uoz) = “”=—LEuﬂx
¢ (x) = U = 4TEYX

N

Exin(1-2) = qQUa-2) = =~

v = ’2qU(1—»z)
m

vp = Driftgeschwindigkeit

c
1] = S=4
[ql=A-s=C

—12 c?

& = 8.854 - 10 N—Tr12
e, = 1.602 - 1071°C
E Richtung ist e™ Bewegung
% = Ladungsdichte
o] = % = Ladungsdichte
q(e™) = q(Proton) = ¢,

kg-m
s2

c
—V

[E] =
[U] =

14
m

I\-GIZ

Defmltlon Stromflussrichtung

- Elektronenfluss: von — zu +

- technisch: von + zu —

Energie potentiell Epot pry ——(q192 + 4193 + 9293) d = Abst. drei Punktladungen
Wiederstand R=-=-= p— [R] = % =0

- Parallel Reor = % [p] = M7 _ Om

RiTR; m
. N
- Se”e” RtOt == Rl + R2 H.O = 47‘[ 10 7A2
. m2

El. Leistung P="=uI=1R [P]=i=""= kgg;” =w
Wechselstrom Uuit)=0 cos(a)t) U = max. Amplitude U

- Leistung

- Effektivwerte

- Transformator

I(t) — U(t)
P(t) = l7f osz(wt) = ?cosz(wt)

cosz(wt) = [ cos(wt)

<)

Uerr = 55
I I
eff =72
~_gi_ 0% _RP?
Peff—P=7_§_—

Lnd = _¢(t) = _N¢(t)
Us(®) = 2 U2 (0)

[ = max. Amplitude I
leV = 1.602 - 10719
1kWh = 3.6 - 10%] = 3600kWs

Kraft auf elektr. Leiter

Magnetfeld

- gerader Leiter
- in Spuhle
- Lorentzkraft

- FLin Kreisbahnen

Leiterschleife Moment

#o 11dx1><{12dx2 X(x1-x3)}

dF(lHZ) 1 —x2 |3
dF(le) = Ildxl X dB(xl)
B(x) = ll,of Idxx(x— xy)

Y |- xy|

B(T')ZZN?G
B:I/[()I;
dF, = Idx x B(x)
FL=qva
ﬂ
_qB
w—E

m
m=I]An

y = Wegparametrierung

_ N _Nm _ ]
[B]_A~rrL_A~rr12_A-m2
[B]:E:E:T

A-m? m2
e = Einheitsvektor

N = Anzahl Windungen

n=n=F lachennormale

[m] = A

[w] = s™1 = Zyklotronfreq.
[A] = m? = Fl. Leiterschleife
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Hall-Spannung

Magnetische Induktion

Magnetischer Fluss

Elektrische Leistung

Magn. Moment des e

Magnetisierung

M=mXB=IAn X B

UH == UDBb == AH%

¢u = [, B(r)dA = NBrr? = NBA
—d¢(t) ;

Uina = P —¢(t)

Uina(t) = 12rBw sin(wt) = U, sin(wt)

Ping = Ul = Fv = lvBI

~ €0 . _
Mpapn = 2Meg- L; mSpin -

—eo
2Me-

— ~ €0
m = Mgup, + Mgpin = T (L +2S)

n = Normale zur Flache

Ay = L = Hall Konstante
neg

T
[r] = m = Radius der Schleife

[[] = m = Lange der Schleife
S = Eigendrehimpuls (Spin)
me- = 9.109 - 10731 kg

Y. aller m = Magnetisierung

2nr
Brennpunkt = g = b% [f] = m = Brennpunkt
Abbildungsgrésse % = §+% [g] = m = Gegenstandsabst.
b? —bba -ll,- fa=0 [b] = m = Bildabst.
Vergrosserung =5= % = g [a] = m = Abstand Bild Objekt
Brechungsindex Nyedium = % =1 [G] = m = Gegenstandsgrosse
Sy G - [B] = m = Bildgrosse
sin @, Co nq
O1krit = % Totalreflexion: @y i < @
1
L 1i_ 1 f19 _ s
Zwei Linsen = fardtd [d] = m = Linsenabstand
i » | I
of Lt n o fe o dle [l e
T i | i P
*f*tyj a
-~ g b
o 1 1
Dioptrien D= i [D] = —= dpt
Sehwinkel tane = % S = 0.25m
Lupe tan Eopne = g
ohne — s,
Vergrdsserung = tt;l% = ﬁ = 570 falls |Auge — Linse| < b
Mikroskop = faNEmic _ Sod [d] = m = Tubuslinge
tan gonne fokutarfobjektiv
Wellen Y(x,t) = Acos(kx — wt — @) [A] = m = Amplitude
1 1
= 2; [k] = —= Wellenzahl
A= % [1] = m = Wellenlange
T:% [T] = s = Periode
c= % = Af [c] = % = Wellengeschw.
w="22= 2nf [f1= % = Frequenz

Ausbreitungsgeschw.

Interferenz

Interferenzwinkel

Beugung

21C
Vmax = Aw = A T

n—rn=nimitn=0,4+1,+2,-

n—r=0Q2n+ 1)% mitn=0,+1,42,-
W0t (1,15, t) = 24, cos (k Tl_rz) cos (k

2
a = %’1 mitn =0,+1,+2, -

. A
i@ min) = >

¢ = Phasenverschiebung
konstruktive Interferenz

- destruktive Interferenz

Ty wt)
2

konstruktive Interferenz

[d] = m = Spaltof fnung
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Q = Warme
W = Arbeit

U = Innere Energie

Gaskonstante R =831 /
mol-K
Zustandsgrossen U=W+¢Q
U=nlRT
2
Isotherm \ 1
n, T = kOTlSt. Q1—>2 = W1—>2
pV = konst. Q1.2 = nRT ln%
1
Wi, =pih ln% =piVi In22
2 P1
v
p T
Isochor
n,V = konst. Qi =U,—-U;
? = konst. Q12 = NGy (T2 — T1)
W1—>Z = 0
v
p T
Isobar
np= kOTLSt. UZ - U1 = Q1—>2 + W1—>2
1%
= konst. Q152 = NCpp (T, — T1) /
Wi, =p(Vy —V3)
A"
Adiabatisch p T
n= konSt. Wl—)Z = UZ - U1
pV* = konst. Wise = —p1 (Vo — V1)Z—;
TVK = konst. Wl—)Z = nCmv(Tz - Tl)
AQ =0 Wi, = —nRTIn2
1
Q152 =0
ik v
P2 = D1 (V_z)
. - Cmp
Warmekapazitat = —
Cmv
Cow =LR

Freiheitsgrade

Crp = (E+1)R

Einatomig f = 3

Zweiatomig, starr f =5
Zweiatomig, schwingend f =7
Mehratomig, starr f = 6
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