AP Physics B : Fluids

1. A block of Styrofoam is in the shape of a cube with edges of 0.10m. The block has a mass of 39g. The block is pushed to the bottom of a tank of water, as shown, and released. How much time passes from the moment the block is released until it breaches the surface? (Assume the block maintains its orientation)


2. The pipe shown has water traveling through it at a rate of 12kg/s. The radius of the pipe at A is 22cm and the radius at B is 14cm. Point A is 54cm above point B. The pressure at point A is 2.8x105Pa. Find the pressure at point B.

3. A block of wood has a 

specific gravity of 0.66 and a volume

of 0.015m3. Assuming the wood does not tip what is the maximum mass it can support before becoming submerged?

4. A tire gauge measures the tire pressure on a car to be 32lb/in2. What is the absolute pressure on the inner wall of the tire in Pascals

5. A hollow sphere is made of metal with ρ= 9800kg/m3. The walls of the sphere must be made 1.0cm thick. What is the smallest possible sphere that can be made to float in water? 
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6. A piece of metal has a density of 4.2x103kg/m3 and a volume of 55cm3. When the mass is hung from a vertical spring (in air) ,the spring is stretched by 8.0cm. How far will the same spring stretch if the experiment is conducted under water? 

7. Find the height of the column of water in a water barometer at atmospheric pressure.

8. The brakes on a 1300kg car are operated hydraulically. The brake pedal is attached to a piston with a radius of 0.40cm. At each wheel of the car is a piston with a radius of 6.0cm. If the driver applies 165N of force to the brake pedal, how much force is applied at each wheel?
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