PHYS 1111 Final exam     Date: ___/___/2023        Name: _______________________________________
[image: ]Problem 1 (25 pt.): Pascal has poured one cup of water into the thin metal tube that was about 10m tall and the sides of the barrel leaked.
a) (10 pt.) What is the additional pressure exerted by water in the tube?

b) (10 pt.) Find the additional force on the barrel side wall due to the water in the tube. Barrel total heigh , assuming cylindrical share: 



c) (5 pt. +15 bonus pt.) Find the total force on barrel side wall including the pressure from water in the barrel itself. Hint – you can break this up into two parts: force from pressure in the tube (reuse result from part b) and force from the pressure of the water in the barrel itself.




Problem 2 (25 pt.): A solid aluminum cylinder of   is submerged in water. 
a) (10 pt.) Find the total weight of this cylinder in water.V1




b) (15 pt.) Find the volume  of the empty cavity (assume density of 0) in this cylinder to make it float just barely (at least, not sink). Total V is the same.




Bonus (10 pt.) The cavity  from b is now increased by 10%. Assuming it’s placed uniform within the cylinder, how much of the cylinder will be submerged? Give the answer as % of total V.

Problem 3 (25 pt.): A design of the aerator in the faucet is very simple – it uses the liquid flow to create the mixture of water and air and save on the amount of water used. It can be schematically represented by two tubes of areas , and the opening for the air.

Air intake

a) (10 pt.) First, assume only  is there. The water is under the pressure of 1.5 atm when coming to  with almost 0 velocity (hint - use 1 atm as  from the left, and right of the tube is open to air. What is the velocity of the water exiting the tube ?


b) (5 pt.) If , what is the velocity of water in ? Use result from part a for velocity in .


c) (10 pt.) What is the pressure in ?



Bonus (5 pt.) What will happen to air in the intake because of the pressure from part c?




Problem 4 (25 pt.): 
A car tire has pressure of 2.5 atm at 10oC. What is the new pressure, if the volume is the same and the temperature increases to 78oF?




Bonus (10 pt.) How many mols of air are inside, if the air density is about  and molar mass is . Tire volume is 
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