
 





Fall 2015, Physics 7A, Lecture 2, Final 
Problem 3 
Velocity of water in the main drainage pipe, 

𝑣" =
𝑘𝑤𝑙
𝜋𝑅) 

Pressure of water in the main drainage pipe, 
𝑝" = 𝑝+,- + 𝜌𝑔ℎ) 
where 𝜌 is the density of water.  
Use Bernoulli’s equation for the top of the downspout and the main drainage pipe, 

𝑝+,- + 𝜌𝑔ℎ2 = 𝑝" +
1
2𝜌𝑣"

)  
Substitute 𝑣" and 𝑝" into the above equation, we get 

𝑘 =
𝜋𝑅)

𝑤𝑙 2𝑔(ℎ2 − ℎ)) 
 
 
Problem 6 
a)  If we take a big sip, the length of the air column in the bottle increases, the wavelength of standing 
wave increases, the frequency decreases. 
 
b) The fundamental frequency of an open pipe is 𝑓9:;< =
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, where 𝑣 is the velocity of sound in air, 𝑙 is 
the length of the pipe. The fundamental frequency of a closed pipe is 𝑓?>9@;A =
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