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B 20g, SIE IR BOD ADERE (3%)

10. Determine the amount (in kg/day) of primary sludge solids generated in a
domestic treatment plant for a people number of 20,000, with an efficiency of
(TSS) removal of 60 %.  Assume per capita flow = 225L/day and TSS =
300mg/L. (3%}
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L. Please find a complete solution of the linear differential syslem:
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2. Please use Fourier series to express the lollowing functions:

(1 f(\)=|).| when-7<x<r, f(x+223):f(x)

o 1)={ T S )= /()

=1 when D<x<2

Solve the following differential equations: (20%)
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@) y'~3y'+2y = 4x, J,(0)=1, 3(0) =—1

Transform the quadratic form to principal axes. {15%)
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1. A pump draws water froni a reservoir, water surface elevation = 158.5 m, and forces the water
through a 1,524-m-long, 30.5-cm-diameter pipe. This pipe then discharges the water into a reservoir,
with water-surface elevation = 189 m. If the flow rate is 0.222 m?/s and if the head loss in the pipe is
given by 0.01(L/D)(V*/2g), please :

(1) determine the head supplied by the pump hy, (8 points)
(2) determine the power supplied to the flow, and (6 points)
(3) draw the hydraulic and energy grade lines for the system. (6 points)

Assume that the pipe is horizontal and is 155.4 m in elevation. (89~ m

{58.5-m

- Pump

2. Water flows in a 6-m-wide rectangilar channel at a depth of 3 m and has a discharge of 30 m’s.

Please

(1) compute the Froude number, {4 points)
(2} classify the flow, _ (3 points)
(3) determine the alternate depth, and (4 points)
{4) compute critical depth for this discharge. (4 points}

3. (1) Determine the magnitude of the hydrostatic force acting on one side of this submerged vertical
plate, and (5 points)
(2) determine the location of the center of pressure. (10 points})
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4. Consider a steady, incompressible, two-dimensional viscous flow between two stationary parallel
plates with distance 4 apart, If the velocity field (u, v) in (x, y) coordinates is given by

.

u=Ady'+By+C,andv=0 {4, B, and C are constants)

Find the average velocity U and the volume flow rate O per unit depth across the plate. Note that x
and y are paratlel and normal to the plate, respectively. (15 points)

5. The speed of sound, g, of a gas varies with pressure P and density p. Find the proper functional
formof a=f(P, p)by dimensional reasoning. (15 points)

6. (a) Describe briefly the essence of “ Boundary Layer Theory™. (8 points)
(b) Describe the “Kutta-Joukowski Life Theorem™. (7 points)
{c) Which one of the following dimensionless numbers is often used to measure the compressibility
of a flow field? ® Reynolds number, @ Mach number, ® Froude number, ® Weber number.
(5 points)
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