PHYSICS 1403, QUIZ 5

Chapter 10, August 4, 2004
Partial credit will be LIBERAL, provided that you show your work!  

USE BACK IF NECESSARY (Please tell me you have done so!) 
Name: ______________________    Social Security Number ______________________

Answer the conceptual questions briefly, in complete, grammatically correct English sentences. Supplement your answers with equations, but keep these to a minimum. Explain what the symbols mean!! 
1. (15 points) 
a. State Archimedes’ Principle (for computing the buoyant force on an object in a fluid).
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The figure shows the free body diagram of a log of mass m = 1,000 kg and an unknown volume V. It is floating exactly half submerged in a fluid of density ρF = 3,000 kg/m3. (Note: ρF is NOT the same as the density of the log! You CANNOT use just the definition of density in terms of mass and volume to solve this problem!)
b. Compute the volume V of the log.
c. Compute the buoyant force FB on the log. What Physical Principles did you use to do this calculation and that of part a? 
3. (15 points) 

a. State Bernoulli’s Principle (for fluid flow). 
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See figure. A fluid of density ρF = 2,500 kg/m3 moves through a horizontal circular pipe at a speed of v1 = 8 m/s under a pressure of  P1 = 2.5 ( 105 N/m2.  The pipe widens to twice its original radius, as shown on the right of the figure (r2 = 2r1). 

b. Compute the speed v2 of the fluid in the wide part of the pipe.


c. Compute the pressure P2 in the wide part of the pipe. What Physical Principle did you use to do this calculation?
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