
Beer bottle trick – 2500 fps (frame per seconds) 

https://www.youtube.com/watch?v=lj3x2U4CaEs 





Telített vízgőz 

Levegő 

𝐴 ≈ 30 𝑐𝑚2 = 0,003 𝑚2 

A vízoszlop: 

𝑟 = 3,5 𝑐𝑚 
𝑝1 = 105 𝑃𝑎 

𝑝2 = ? 

ℎ = 20 𝑐𝑚 = 0,2 𝑚 

𝑉 = 𝐴 ⋅ ℎ = 0,0006 𝑚3 

𝑚 = 𝜌 ⋅ 𝑉 = 0,6 𝑘𝑔 

𝑚 ⋅ 𝑔 = 6 𝑁 



3 𝑘𝑃𝑎 = 3000 𝑃𝑎 =
105 𝑃𝑎

33
 

Szobahőmérsékleten a telített vízgőz nyomása (tenzió) 
33-szor kisebb, mint a légnyomás. 



Telített vízgőz 

Levegő 

𝑝1 = 105 𝑃𝑎 

𝑝2 = 3000 𝑃𝑎 

𝐹1 = 105 𝑃𝑎 ⋅ 0,003 𝑚2 

𝐹1 = 𝑝1 ⋅ 𝐴 

𝐹2 = 3000 𝑃𝑎 ⋅ 0,003 𝑚2 

𝐹2 = 𝑝2 ⋅ 𝐴 

𝐹1 = 300 𝑁 

𝑚 ⋅ 𝑔 = 6 𝑁 

𝐹2 = 9 𝑁 



Telített vízgőz 

Levegő 

𝑝1 = 105 𝑃𝑎 

𝑝2 = 3000 𝑃𝑎 

𝐹1 = 300𝑁 

𝑚 = 0,6 𝑘𝑔  

𝐹 = 𝑚 ⋅ 𝑎 

𝑎 =
𝐹

𝑚
= 500 

𝑚

𝑠2
 (= 50 𝑔 !) 

𝑠 = 1 𝑐𝑚 =
1

2
𝑎 ⋅ ∆𝑡 2 

∆𝑡 ≈ 0,006 𝑠 𝑣1 = 𝑎 ⋅ ∆𝑡 = 500 
𝑚

𝑠2
⋅ 0,006 𝑠 ≈ 3 

𝑚

𝑠
 

 





K Kiskocsisor ütközése – Galilei trükkjével 
 



𝑦 

𝐹𝑛𝑦𝑜𝑚ó 

Munkatétel: 

∆𝐸𝑚𝑜𝑧𝑔 = 𝑊𝐹 = 𝐹 ⋅ 𝑠  

0 −
1

2
𝑚 ⋅ 𝑣1

2 = 𝐹á𝑡𝑙 ⋅ −𝑦  

TKP 
TKP 

∆𝑉 = −
1

𝐾
⋅ 𝑉 ⋅ ∆𝑝 

−𝐴 ⋅ 2𝑦 = −
1

2,2 ⋅ 109  
𝑁
𝑚2

⋅ 𝐴 ⋅ ℎ ⋅
𝐹

𝐴
 

0,003 𝑚2 ⋅ 2𝑦 ⋅ 2,2 ⋅ 109  
𝑁

𝑚2
= 0,2 𝑚 ⋅ 𝐹 

𝐹 = 6,6 ⋅ 107 ⋅ 𝑦 ⋅
𝑁

𝑚
 

2𝑦 

𝑣1 𝑣2 = 0 

1

2
𝑚 ⋅ 𝑣1

2 = 𝐹á𝑡𝑙 ⋅ 𝑦 

ℎ 



𝐹 = 6,6 ⋅ 107 ⋅ 𝑦 ⋅
𝑁

𝑚
 

𝐹 

𝑦 

𝐹𝑚𝑎𝑥 

𝐹á𝑡𝑙 



1

2
𝑚 ⋅ 𝑣1

2 =
6,6 ⋅ 107 ⋅ 𝑦 ⋅

𝑁
𝑚

2
⋅ 𝑦 

1

2
𝑚 ⋅ 𝑣1

2 =
𝐹𝑚𝑎𝑥

2
⋅ 𝑦 

1

2
𝑚 ⋅ 𝑣1

2 = 𝐹á𝑡𝑙 ⋅ 𝑦 

0,6 𝑘𝑔 ⋅ 3,15 
𝑚

𝑠

2

= 6,6 ⋅ 107 ⋅
𝑁

𝑚
⋅ 𝑦2 

𝑦 = 0,3 𝑚𝑚 

𝐹𝑚𝑎𝑥 ≈ 20.000 𝑁 

𝐹 = 6,6 ⋅ 107 ⋅ 𝑦 ⋅
𝑁

𝑚
 



K Lavór víz 
 





https://www.youtube.com/watch?v=fwZUz_UHc4Y 



K Bornyitás 
 





K Tuskó és cérna 
 



𝒎 ⋅ 𝒈 

𝑲 

𝑭𝒆𝒓 = 𝒎 ⋅ 𝒂 
𝑲 

𝒎 ⋅ 𝒈 

𝑭𝒆𝒓 = ? 



K Tuskó és cérna – lefelé haladva megállítjuk 
 



𝒎 ⋅ 𝒈 

𝑲 

𝑭𝒆𝒓 = 𝒎 ⋅ 𝒂 
𝑲 

𝒎 ⋅ 𝒈 

𝒗𝟏 
𝒗𝟐 

𝒗𝟐 
−𝒗𝟏 

∆𝒗 = 𝒗𝟐 −𝒗𝟏 

∆𝒗 

∆𝒗 = 𝒗𝟐 + −𝒗𝟏  



K Tuskók és cérnák 
 



𝒎 ⋅ 𝒈 

𝑲𝟏 

𝒎 ⋅ 𝒈 

𝑲𝟐 = 𝑲𝟏 + 𝒎 ⋅ 𝒈 

𝑲𝟏 
𝑲𝟐 > 𝑲𝟏 



K Tuskó és cérnák - felakasztva 
 



𝒎 ⋅ 𝒈 

𝑲𝟐 = 𝑲𝟏 + 𝒎 ⋅ 𝒈 

𝑭 

𝑲𝟏 

𝑲𝟏 

𝑲𝟐 = 𝑲𝟏 + 𝒎 ⋅ 𝒈 

𝑲𝟐 > 𝑲𝟏 



K Tuskó és cérnák – felakasztva, megrántva 
 



𝒎 ⋅ 𝒈 

𝑲𝟐 = 𝑲𝟏 + 𝒎 ⋅ 𝒈  ( ? )   

𝑭 

𝑲𝟏 

𝑲𝟏 

← Ez csak nyugalomban igaz! 



𝒎 ⋅ 𝒈 

𝑲𝟐 = 𝒎 ⋅ 𝒈 
 

𝐾 = 𝐷 ⋅ ∆𝑙 

𝑙 

∆𝑙 
Hooke-törvény, 1660/1678 



Köszönöm a figyelmet! 


