
Kinematika

a = ∆v
t

s = v0t+
∆vt
2

v = g · t = a · t

s = 1
2at

2 . . . h = 1
2gt

2

v = ω · r
s = φ · r

aD = v2

r = r · ω2

ε = ∆ω
t

ω = ω0 + ε · t
φ = ω0t+

1
2εt

2

Dynamika

F = m · a p = m · v
[
kg ·m · s−1

]
F = ∆p

t FT = FN · f

Práce, výkon, energie

W = F⃗ · s⃗ = F · s · cosα [J ]
Ep = mgh
Ek = 1

2mv2

Pp = W
t [W ] (výkon)

P = F · v (okamžitý výkon)
P0 = ∆E

∆t (př́ıkon)

η = P
P0

(účinnost)

Dokonale pružná srážka:

V1 = v1 · m1−m2

m1+m2
+ v2 · 2m2

m1+m2
V2 = v2 · m2−m1

m1+m2
+ v1 · 2m1

m1+m2

Pozn. Dokonale nepružná srážka – plat́ı zákon zachováńı hybnosti.

Radiálńı gravitačńı pole

Fg = Gm1m2

r2

K⃗ =
F⃗g

m (intenzita grav. pole)
T 2

a3 = konst

v2 = G · M
r

4π2

GM = T 2

r3

vI =
√

GM
r

vII =
√
2 · vI

Ep = −GMm
r

G = 6, 67 · 10−11

Vrhy v homogenńım gravitačńım poli

Osa x:
v0x = cosα · v0
vx = v0x
x = v0xt

Osa y:
v0y = sinα · v0
vy = v0y − gt
y = v0yt− 1

2gt
2

Tuhé těleso

M = F · a · sinα [Nm]
Er = 1

2Jω
2

J0: obruč: mr2, koule: 2
5mr2, válec: 1

2mr2, tyč: 1
12ml2

J = J0 +md2

Struktura a vlastnosti látek

Ar = ma

u
u = 1.66 · 10−27 kg
Mr = mm

u

NA = 6, 022 · 1023 mol−1

n = N
NA

[mol]

Mm = m
n

[
kg ·mol−1

] Mm = 10−3 ·Mr

Vm = V
n

[
m3 ·mol−1

]
ρ = Mm

Vm

Termodynamika

∆U = Q+W
Q = S·∆t·λ

d · τ
C = Q

∆t [J−1]

c = C
m

Cm = Q
u·∆t

Q = mc∆t

∆l = l0α∆t
l = l0(α∆t+ 1)
∆V = V0β∆t

V = V0(β∆t+ 1)
β = 3α
ρ = ρ0(1− β∆t)

Struktura a vlastnosti plyn̊u

p = 1
3ρv

2

E = i
2kT , kde k = 1, 38 · 10−23 JK−1

v =
√

ikT
m0

, pro pohyb i = 3

pV = NkT = RnT , tj. pV
T = konst

R = 8, 31 J ·mol−1K−1

Q = ∆U +W ′

∆U = i
2nR∆T
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i. izotermický: T = konst a Q = W ′

ii. izochorický: V = konst a Q = ∆U

iii. izobarický: p = konst a W ′ = p ·∆V

iv. adiabatický: Q = 0 a p·V κ = konst, kde κ = 1+ 2
i

Mechanika tekutin

W = Fx
p = hρg
FV = V ρg
QV = V

t
S1v1 = S2v2
ET = p∆V

ρgh+ 1
2ρv

2 + p = konst
h = konst ⇒ 1

2ρv
2 + p = konst

v =
√
2hg

d = 2
√
h · h′

FODP = 1
2CSρv2, kde ρ je prostřed́ı

Hodnoty součinitele odporu C pro vybraná tělesa:

→
→
→

→
→
→

→
→
→

→
→
→

→

→
→

1,33 0,34 0,48 1,12 0,03

Struktura a vlastnosti kapalin

σ = F
l W = σ ·∆S pk = 2σ

r V = V0(1 + β∆t)

Struktura a vlastnosti pevných látek

σ = F
S ∆l = l − l0 ε = ∆l

l0
... rel. prodloužeńı σ = E · ε

Změny skupenstv́ı

lV = LV

m

Kmitáńı

ω = 2πf
v = 2πrf
y = ym sin (ωt+ φ0)
v = ωym cos (ωt+ φ0)
a = −ω2y
Fp = −ky, k ... tuhost

T = 2π
√

m
k = 2π

√
l
g = 2π

√
J

mgd

y = yme
−bt
2m sin (ω′t+ φ0)

ω′ =
√

4km−b2

4m2

Ek = 1
2ky

2
m cos2 ωt

Ep = 1
2ky

2
m sin2 ωt

Ek + Ep = 1
2ky

2
m

y = ym sin
[
2π

(
t
T − x

λ

)]
y = ym sin (ωt− kx), k = 2π

λ
y = Ym sin (ωt)
Ym = 2ym cos (kx)
L = log I

I0
, I = p

S

f = f0
c±vDET.

c±vZDR.

Elektrostatika

E = Fe

Q [NC−1]

E = k · Q1

r2

φ =
Ep

Q [JC−1]

W = EQs cosα
U = ∆φ = Ed
W = UQ
Ep = −kQ1Q2

1
r , k = 1

4πε

σ = Eε = Q
S

Q = CU
E = 1

2QU = 1
2CU2

C = εS
d

Elektrodynamika

I = Q
t

U = RI
R = l

S ρ
R = R0(1 + αδt)

RA = RbRc

Ra+Rb+Rc

W = UIt
P = UI
U = Ue − IRi

Elektrický proud v kapalinách a plynech

m = AQ = AIt A = Mm

Fz K = It [C]

2



Stacionárńı magnetické pole

B = Fm

Il [T ]

př́ımý vodič: B = µ
2π · I

d

smyčka: B = µ · I
2r

ćıvka: B = µ · NI
l

µvakua = 4π · 10−7 TmA−1

Fm = I (⃗l × B⃗) = Q(v⃗ × B⃗)

F12 = µ
2π · I1I2l

d
M = SIB

Nestacionárńı magnetické pole

F = QvB
E = F

Q = vB

E = U
d

U = ∆(BS)
t

Φ = B⃗ · S⃗ [Tm2] = [Wb] (Weber)
Ui =

−∆Φ
t = −L · ∆I

t

Φ = LI
L = µ · N2S

l [H]
Em = 1

2LI
2
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