
Formule za Fiziko II ∗

Damjan Sirnik, Jernej Podlipnik

16. junij 2011

’

1 Elektrika

1.1 Coulombov zakon

Fe =
e1e2

4πε0r2
= eE

V (A) =

∫ ∞
A

Edl

U = V (A)− V (B)

Krožna zanka:

E(x) =
ex

4ε0π(r2 + x2)3/2

V =
e

4πε0
√
r2 + z2

Dipol:
pe = ed

E =
e

4πε0d3

V =
e

4πε0d2

1.2 Gaussov zakon∮
DdS = e∮
EdS =

e

ε0

D = εE

Polje ravnine:

E =
σ

2ε0
=
e/S

2ε0

Krogla:

E =
e

4πε0r2

1.3 Električni tok, delo
in energija

I =
de

dt
=
Q

t

∆e =

∫
Idt

j =
I

S

e = CU

U = RI

Ug = U0 − IRn
Ig = I0 − UGn

R =
ξ · l
S

P = UI = RI2 =
U2

R

A =

∫
Fds =

∫
Mdϕ =

∫
Pdt = ∆W

Q = A =

∫
Pdt =

∫
UIdt

We =
CU2

2
=

e2

2C

Wp = qV

∆Wp + ∆Wk = 0

we =
We

V
=
ε0E

2

2

Efektivna napetost, tok in moč:

Uef =

√
1

T

∫ T

0

U2dt

Ief =

√
1

T

∫ T

0

I2dt

P̄ =
1

2
U0I0 =

U0√
2

I0√
2

= UefIef

1.4 Kondenzator

Ploščati kondenzator:

C =
εA

d

Valjasti kondenzator:

C =
2πεl

ln r2r1

Kroglasti kondenzator:

C =
4πεr2r1

r2 − r1

1.4.1 Praznenje

Uc = U0e
− t
RC

Ic = I0e
− t
RC

t = R′Cln(
U0

Umin
)

R′ =
RnR

Rn +R

∗To delo je izdano pod Creative Commons Attribution-ShareAlike 2.5 Slovenia License.
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1.4.2 Polnenje

Uc = Ug(1− e(− t
RC )

Ic =
Ug
R
e−

t
RC

t = R′Cln(
U0

Umin
)

R′ =
RnR

Rn +R

1.4.3 Admitanca

ZC =
1

ωC

2 Magnetizem

F = IBl sinϕ

F = e · v ×B

B = µ0H =
µ0I

2πr
=
µ0NI

l

M = (N)ISB sinϕ = Jϕ

Ui =
dΦm
dt

= −BSω sin(ωt) = v(B×l)

Φm =

∫
BdS = BS cos(ωt) = [V s]

Φm =

∫
BdS

L =
µ0N

2S

l
=

Φ

I

Wm =
LI2

2
= pmB cosϕ

pm = (N)IS

wm =
B2

2µ0
=
HB

2

Nihajni čas mag igle ali tuljave:

t0 = 2π

√
J

pmB

Delec v magnetnem polju:

R =
mv

QB

ω =
v

R
=
QB

m

ev ×B =
mv2

r

2.1 Biot-Savartov zakon

dB =
µ0I(r× dl)

4πr3

2.2 Zakon o mag. pre-
toku∮

BdS = 0

2.3 Amperov zakon∮
HdS = 0

B = µ0H

H okoli vodnika in dolge tuljave:

H =
I

2πr
=
NI

l

2.4 Induktivnost

Lastna induktivnost:

Φm = L · I

Dolga ravna tuljava:

L =
µ0NS

l

Svitek:

L =
µ0N

2hln(b/a)

2π

Koaks:

L =
µ0Iln(b/a)

2π

V smeri toka velja:

Ui = −Ldl
dt

2.5 Magnetna upornost

Rm =
I

µrµ0S

2.6 Električni nihajni
krog

ω0 =
1√
LC

t0 = 2π
√
LC

β =
R

2L

ω′ =
√
ω2

0 + β2

3 EMV

j(x) = j0e
−µx = j02−x/x1/2

j∗č = σT 4

js = ej∗č

λmT = kw

dj∗č
dλ

=
2πhc2

λ5

1

e
hc
λkT − 1

p = P0e
µd

E = B× c

j = wc

w =
1

2
ε0E

2
0 sinωt+

1

2

B2
0

2µ0
sin2 ωt

c =
1

√
ε0µ0

= λν

4 Fotometrija

P =
dW

dt

j =
dP

dS

I =
dP

dΩ
= r2j

B =
dI

dS′
=

I

S0 cosϕ

2



5 Geometrijska op-
tika

n =
c0
c

sinα

sinβ
=
n2

n1

1

a
+

1

b
=

1

f

f =
|r|
2

xx′ = f2

S

P
=
b

a

D =
1

fleča

Daljnovidnost:

fočal =
a0amin
amin − a0

Kratkovidnost:

1

fočal
=

1

aželjena
− 1

aočesa

Leča:

1

a
+

1

b
= (

nleče
nmedija

− 1)(
1

r1
+

1

r2
)

Lupa:

N =
tanα

tanα0
=
a0

f

Mikroskop:

N =
tanα

tanα0
=
a0x
′

ff ′

Daljnogled:

N =
tanα

tanα0
=

f

f ′

Prizma;

δ = (n− 1)γ

Odboj na tanki plasti:

∆ = 2h

√
n2

1 − n2
0 sin2 α = Nλ

6 Valovna optika

αB + β =
π

2
tanαB = n

6.1 Interferenca

Odboj na tanki plasti:

∆ = 2h

√
n2

1 − n2
0 sin2 α = Nλ

6.1.1 Več rež

Ojačitve : d sinα = Nλ
Oslabitve: d sinα = (2N + 1)λ2
Število rež: n = a

λ

6.1.2 Ena reža

Ojačitev: d
2 sinα = nλ

Oslabitev: d
2 sinα = (2n+ 1)λ2

7 PTR

γ =
1

(1− v20
c2 )1/2

=
1

(1− β2)1/2

x = γ(x′ + v0t
′) x′ = γ(x− v0t)

y = y′ y′ = y
z = z′ z′ = z
t = γ(t′ + v0

c2 x
′) t′ = γ(t− v0

c2 x)

t = γτ

∆x =
∆x0

γ

P = γm0v = mrv

E = γm0c
2 = mrc

2 = m0c
2 +Wk

E2 = (Pc)2 + (m0c
2)2

c0P =
√
W 2
k + 2E0Wk

Transformacija hitrosti:

vx =
v′i − vL
1− v′

i
vL
c20

Obratna transformacija hitrosti:

vx =
v′i + vL

1 +
v′
i
vL
c20

8 Kvantna meha-
nika

E = hν

Wmax
k = hν −Aiz

P =
hν

c
=
h

λ

λB =
h

P
=

h

γm0v

h̄ =
h

2π

Svetlobni tlak:

p =
j

c

Wn = −We

n2

9 Konstante

Hitrost svetlobe:

c = 3 · 108 m/s

Stefanova konstanta:

σ = 5, 67 · 10−8 W/m2K4

Planckova konstanta:

h = 6, 6 · 10−34 Js

Boltzmanova konstanta:

k = 1, 38 · 10−23 J/K

Wienova konstanta:

kw = 2, 9 · 10−3 mK

Masa elektrona:

me = 9, 1 · 10−31 kg

Masa protona:

mp = 1, 67 · 10−27kg
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