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Show all work for credit

Open book, closed notes

One side for equations/notes

Laptops allowed 

Problem 1 (24 points)
Gate AB is 2 meters wide into the paper and pivots about point A.  The gate will open to let fresh water out when the ocean tide is dropping.  At what level h will the gate first open?  Develop an equation with h as the only unknown.  DO NOT SOLVE THE EQUATION.
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Problem 2 (24 points)

The following piping system is made of 700 ft of commercial steel pipe with an 18-inch inside diameter.  It has a sharp edged entrance.  The two smooth 90o elbows are flanged.  The power output of the ideal turbine is 700 horsepower.

Determine the required value of H to achieve the design flow rate of 4,200 cubic feet per minute.
 SHAPE  \* MERGEFORMAT 



Problem 3 (22 points)
(a)  (10 Points) A cube of solid material that weighs 445 N is lowered into a tank containing a layer of water over a layer of mercury. The cube is 300 mm on a side. The layer of water is 500 mm deep, and the mercury beneath it is also 500 mm deep.  Determine the depth of the bottom of the block when it has reached equilibrium.

[image: image3.bmp]
Problem 3 (continued)

(b) (12 Points) Calculate the difference in pressure between the centers of tank A and tank B.
[image: image4.jpg]98 BASIC PRINCIPLES OF FLUID MECHANICS

system is rotated 180° about the axis MM, what
changes in pressure between the tanks would be.
necessary to maintain the positions of the fluids
intact?

3.13. What is the pressure p,? The specific gravity of
the oil is 0.8.

FIGURE P3.10

3.11. What is the pressure difference between points
A and B in the tanks?

FIGURE P3.13

3.14. What is the specific gravity of fluid A?

Fluid B
8$.G.=15
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FIGURE P3.11 Inch scale
FIGURE P3.14

3.12. Calculate the difference in pressure between
centers of tank A4 and tank B. If the entire

3.15. Find distance d for the U tube.
_~Specific gravity = 0.8

Py =2.7 kPa gage

500 mm Specific gravity = 1.05

0.05m
460 mm 4
I 20 mm
M oil
S.G.=0.6

FIGURE P3.12 FIGURE P3.15






Problem 4 (15 points )
Fill in the blanks in the table below.  Show your work.

[image: image5.bmp]Assume:

· The flow has no losses.
· The water is incompressible.
· The pipe has a uniform diameter.
· The pipe diameter is much smaller than the diameter of the tank.

	Station
	P
( kPa gage)
	V

(m/s)
	Z
(m)

	1
	0 gage
	0
	3 m

	2
	0 gage
	
	0.5 m

	3
	
	
	3 m

	4
	
	
	6 m


Problem 5 (15 points)
Assume there is no loss in every part of this problem.

a) (3 points) Consider a steady flow through an expansion in the following figure, circle the correct answer:

[image: image6.wmf]hp

 

700

out

turbine,

=

W

&


i. h1 < h2
ii. h1 = h2
iii. h1 > h2
b) (3 points) Consider a steady flow through an expansion as Part (a) but with a slightly different measuring device, circle the correct answer:


i. h1 < h2
ii. h1 = h2
iii. h1 > h2
Problem 5 (continued)

c) (3 points) Consider the pressure measured at Point 1 located on the exit plane of a circular pipe which is connected to a large reservoir.  If the fluid in the pipe and the reservoir is stationary, circle the correct answer:


i. P1 < Patm+ g H

ii. P1 = Patm+ g H

iii. P1 > Patm+ g H

d) (3 points) Consider the pressure measured at the same Point 1 again.  If the fluid flows from the reservoir into the pipe, circle the correct answer:


i. P1 < Patm+ g H

ii. P1 = Patm+ g H

iii. P1 > Patm+ g H

e) (3 points) Consider the pressure measured at same Point 1 again.  If the fluid flows from the pipe into the reservoir, circle the correct answer:


i. P1 < Patm+ g H

ii. P1 = Patm+ g H

iii. P1 > Patm+ g H
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