AP Physics B: Static Fluids Worksheet. 

1. A frictionless piston is accelerated upward in a cylinder by creating a partial vacuum above it. Below the piston is open to the atmosphere. The radius of the piston in 0.10m and its mass is 2.0kg. The upward acceleration is 3.0m/s2. What is the gauge pressure in the chamber above the piston? What is the absolute pressure?

2. A house has a flat roof that measures 6.00m by 8.00m. If there is a 99.0km/h wind what force will the roof experience?
3. Consider the hydraulic system shown. 

The piston at the left has 
a radius of

44.0cm. The upper-right piston has a 

radius of 16.0cm. The lower-right  piston has a radius of 9.00cm. The system is filled with a non-compressible fluid with a density of 765g/L. A 258N force is applied to the upper right piston, what force is felt at the other two pistons?

4. A ball is resting on an inclined surface at the bottom of a pool of water. When released the ball accelerates down the incline at 1.60m/s2. Find the density of the object.  (Assume the contact area is near zero)
5. A ship is made with a rectangular hull. For simplicity’s sake, assume the boat is a rectangular prism with flat ends as shown in the diagram. The height of the boat is 20.0m, the width is 15m and its length is 100.0m. The walls of the hull (all 6 of them) are made from 2.00cm thick iron (ρiron=7860kg/m3). In order to be stable in the water, the water 
level must be at or above 14.0m. In order to adjust the water level the boat takes on ballast water, the rest of the hull is filled with air (ρair=1.29kg/m3) . 
a. What is the mass of iron in the hull? 
b. What is the mass air in the hull if there is no ballast water? 
c. What is the minimum volume of ballast water to keep the boat stable when it boat is carrying 7.50x105kg of cargo?
6. A sealed balloon blown up with air is tethered to the bottom of a tank of liquid. A force is then applied to the surface of the liquid. Which of the following describe the changes to the balloon?


    Volume


Buoyant Force  


a. decreases


increases


b. increases


decreases


c. decreases


no change


d. increases


no change


e. decreases


decreases
7. A metal sphere has a density of 3200kg/m3 . When hung from a string and completely submerged in a fluid, with a density of 1500kg/m3, the tension in the string is 34N. What is the volume of the sphere?


a. 1.0x10-4m3


b. 2.0x10-3m3

c. 1.0x10-3m3




d. 2.0x10-2m3


e. 1.0x10-2m3

f. 2.0x10-4-m3
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