	PHY 105

Homework 10
	Name: ____________________

November 11, 2009
(Due November 23)


1. The pipe shown below has a diameter of 16 cm at section 1 and 10 cm at section 2.  Point 2 is open to air. Point 2 is an average of 4.2 m higher than point 1.  Oil, which has a density 880 kg/m3, is flowing through the pipe at a rate of 0.035 m3/s.  (Air pressure is 101.325 kPa.)

A. Find the pressure at point 1. 

B. If the pipe empties into a 2400-liter vat, how long will it take to fill the vat? (1cm3=1 milliliter)

  








2. An unknown alloy is shaped into a cube.  It was found to have a weight of 0.843 newtons.  When completely submerged under water, its “effective weight” was found to be 0.715 newtons.  

a. What is the density of the alloy?

b. What is the length of a side of the cube?  

3. It requires 15 seconds to finish filling a liter container from a cooler when the water is at a height of 30 cm.  The cooler is open at the top and has a diameter of 25 cm.  

a. Assuming the spout has a circular cross-sectional area, what is its radius?

b. How much time would it take to fill the liter container when the water level is half as high?  


[image: image1]
4. A bubble of Rn gas with radius 0.8 cm is introduced on the floor of a 3-m deep pool.  Spherical objects experience a drag force that is given by the formula ½ C(Av2, where C= 1/2 where ( is the density of the fluid through which the object moves, A is the cross-sectional area and v is the speed.  Take the density of Rn gas to be 9.7 kg/m3.  (The cross sectional area of a sphere is π r2 and the volume of a sphere is        4 π r3 / 3.)
A. What are the forces acting on the bubble?

B. What is the initial acceleration of the air bubble (when it is released)?

C. Calculate the speed of the rising bubble assuming it has reached its terminal velocity.   

5. A diameter of a horizontal pipe shrinks from 10.0 cm to 5.00 cm.  If the pressure of the water in the larger part is 1.40 ( 105 Pa and the pressure in the smaller part is 1.20 ( 105 Pa, what is the velocity of water in the smaller part?  How many liters of water flow past a point in the smaller part in a second?  (1 liter = 0.001 m3.)
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