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Topics to be covered  

 Buoyancy      Temperature and Heat 
 Continuity equation 
 Bernoulli equation 

Exercises  

 

 

3. A venturi meter is used to measure the flow speed of a fluid in a pipe. The meter is connected 
between two sections of the pipe (Fig. 14-50); the cross-sectional area A of the entrance and exit 
of the meter matches the pipe’s cross-sectional area. Between the entrance and exit, the fluid 
flows from the pipe with speed V and then through a narrow “throat” of cross-sectional area a 
with speed v. A manometer connects the wider portion of the meter to the narrower portion. The 
change in the fluid’s speed is accompanied by a change Δp in the fluid’s pressure, which causes a 
height difference h of the liquid in the two arms of the manometer. (Here Δp means pressure in 
the throat minus pressure in the pipe.) (a) By applying Bernoulli’s equation and the equation of 
continuity to points 1 and 2 in Fig. 14-50, show that 
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where ρ is the density of the fluid. (b) Suppose that the fluid is fresh water, that the cross-
sectional areas are 64 cm2 in the pipe and 32 cm2 in the throat, and that the pressure is 55 kPa in 
the pipe and 41 kPa in the throat. What is the rate of water flow in cubic meters per second? 
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4. An aluminum flagpole is 33 m high. By how much does its length increase as the temperature 
increases by 15 C°?  

5. An insulated Thermos contains 130 cm3 of hot coffee at 80.0°C. You put in a 12.0 g ice cube 
at its melting point to cool the coffee. By how many degrees has your coffee cooled once the ice 
has melted and equilibrium is reached? Treat the coffee as though it were pure water and neglect 
energy exchanges with the environment. 

 


