
Kmity

• Netlumené kmity

– Pružina o tuhosti k

F = m · a
F = −kx

}
ẍm = −kx⇒ ẍ+

k

m
x = 0

k

m
= ω2

0

ẍ+
k

m
x = 0

Řešeńı: x(t) = A sin(ω0t+ ϕ)

– Fyzické kyvadlo

M = J · ε⇒M = Jϕ̈

M = rmg sinϕ

Pro malé ϕ přejde do tvaru: M = rmgϕ

Jϕ̈ = mgrϕ

• Tlumené kmity

F = −kx−Bv = −kx−Bẋ

mẍ+Bẋ+ kx = 0

ẍ+ 2γẋ+ ω2
0x = 0

Řešeńı: x(t) = A0e−γt sin(ωt+ ϕ)

B

m
= 2γ|ω =

√
ω2

0 − γ2

• Vynucené kmity

F = −kx−Bv + F0 sin(Ωt)

mẍ+Bẋ+ kx = F0 sin(Ωt)

Řešeńı: x(t) = A0e−γt sin(ωt+ϕ)+Av sin(Ωt+ψ)

Av =
F0
m√

(ω2
0 − Ω)2 + 4γΩ2

Vlny

∂2u

∂x2
=

1
v2

∂2u

∂2t

Řešeńı: x(x,t) = A0 sin(ω0t− kx)

k =
2π
λ

=
2π
v · T

=
2πf
v

v = λf =
ω

k

Doppler̊uv jev

f ′ =
c− z

c− p
f0

c . . . rychlost š́ı̌reńı vlny v daném prostřed́ı
z . . . rychlost zdroje
p . . . rychlost pozorovatele.

Š́ı̌reńı světla

Snelli̊uv zákon:

n1 sinα1 = n2 sinα2

Zobrazovaćı rovnice:

1
a

+
1
a′

=
2
r

=
1
f

=
1
f ′

Př́ıčné (m) a úhlové (g) zvětšeńı:

m =
y′

y
g =

σ′

σ

Lupa: L = 0, 25m . . . konvenčńı zraková vzdálenost

Z =
L

f
+ 1

Mikroskop: ∆ . . . Optický interval — vzdálenost
ohniska objektivu od ohniska okuláru.

Z =
∆
fobj

L

fokul

Dalekohled: D. . . pr̊uměr dalekohledu
d. . . pr̊uměr výstupńı (očńı) pupily

Z =
fobj

fokul
=
D

d

Fotometrie

Zářivý tok (výkon žárovky) Φ[W ]
Sv́ıtivý tok Φe[lm]

Světelná účinnost K = Φ
Φe

[lmW−1]

Sv́ıtivost I = dΦ

dΩ
[Wsr−1] ⇒ Φ = 4πI

Osvětleńı E = dΦ

d§ [Wm−2]
E = I

r2 cosα



Interference a ohyb

I = I1 + I2 + 2
√
I1I2 cosϕ

∆rmax = zλ ∆rmin = (2z − 1)
λ

2

Ohyb na štěrbině ∆r = b sinα b. . . š́ı̌rka štěrbiny
Dvoǰstěrbina, mř́ıžka ∆r = d sinα = dx

l d. . . vzdálenost dvou štěrbin
Ześıleńı barvy λ = 2nd

2z−1 d. . . š́ı̌rka skla
Interference na odraz ∆r = 2nd cos(β + změna fáze)

Newtonova skla

d =
ρ2

2R
∆r = 2nc cos(β + λ/2) Odraz

∆r = 2nc cos(β + λ) Pr̊uchod

Odraz Pr̊uchod
max ∆r = zλ ∆r = zλ

2n ρ2

2R cosβ + λ/2 = zλ 2n ρ2

2R cosβ + λ = zλ

ρ2 = (2z−1)λR
2n cos β ρ2 = 2Rλ

n cos β

min ∆r = (2z − 1)λ/2 ∆r = (2z − 1)λ/2
2n ρ2

2R cosβ + λ = zλ 2n ρ2

2R cosβ + λ/2 = zλ

ρ2 = 2Rλ
n cos β ρ2 = (2z−1)λR

2n cos β


