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1. Find the general solution for each of the following differential equations: (10% X 3
=30%) |
@y +y'—2y=20
(Byy'—y'+ 10y =20

(©y"— 4+ 4 =0

2. Find the solution for the following partial differential equation:.

1C. atr<o, y=1 ~ forxz0
¥ B.C.L: atx=0, y=0 forr>0
' B.C2: at x = o0, y=1 fort>0

Hint: You may find the solution by the combination of variables by setting

z=x/2ar . (20%)

F 3, The Newton's method to find the roots of an equation f(x)= 0 numericaily is

given by
Knp1 = Xy — f,(x")
| 7w)
wheren=0,1,2,3,.....
If the equation is given by
- ‘ 2+x-1=0,

use Newton’s method to find x;, x,, x; and x, starting with x,=0.5 (25%)

b AR A b s — {00 28 R4 5 2L h BHE R £ (relative

B standard error).% 30%, % & £ £ 95 %%.1‘%; 3 #, [ (confidence interval)
- B> LR A2 R 2 AR A B A 3% A AL AR (sampling
L size) & VBT (25%)
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- 1,283 m’/s of water flow down a 30.5-m wide spillway placed on a 5% grade. The
spillway surface has a roughness coefficient of n=0.012. (15 Z D

(a) What is the depth of flow (normal depth) down the spillway?

- (b) What is the critical depth?

' (c) Is the flow tranquil (smooth) or shooting?

(d) A hydraulic jump forms at the junction of the 5% slope and a horizontal toe. What

= : 2. Wastewater is to be pumped from a detention basin to a wastewater reservoir at a
‘ : wastewater treatment plant under the following conditions:

(1) water surface at detention basin = El. 76.2 meter
(3).pipeline length = 1,851 meter

(5) wastewater plant dernand = 94,640 m’/day

10L {6) pump efficiency is 78 percent N

(7 electric motor efficiency is 89 percent

(8) the pump is favorably placed to avoid cavitation
(1 0)electric energy cost is [ dollar per kilowatt-hour
{11)friction coeflicient f = 0.012 .

Determine, for the conditions stated:
(1) Q (flow rate)
(2) h; (friction head loss)
: (3) Em (total dynamic head)
15 (4) P (fluid horsepower required)
(5) brake horse power
(6) wire horsepower
(7) kilowatts
(8) annual energy cost

(20 % )

-I—a, 76.2 M

N E TS U]

20L

Puwmp

3. The tank shown is filled with water. What is the force on a (.305-m width of the

(15%)

251

20m’

tim

0L e

5L is the depth after the jump? ‘ 7 -

B (2) water surface at wastewater reservoir = El. 134 meter e

(4) inside diameter for this steel pipe is 0.91 m : 4

= inclined portion of the wall? Where is the resultant located on the inclined section? ~
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4 . Bxplain the following in brief:
(1) the Bernoulli equation,
(2) hydraulic boundary layer,
(3) shear stress,
(4) Stokes law.
(5% X 4 =20%)

& .. Prove that the flow of a liquid in Jaminar flow between infinite parallel plates is given

by the equation
oy —h= IZpVL/az
where
1 = pressure at station 1
P2 = pressure at station 2
# = fluid viscosity
V = fluid average velocity
L = distance between stations 1 and 2
a = distance between plates
T
@ v > 9 ¢
L
(20%)

£, -. What is the force exerted by the fluid with a density of p and an approaching velocity
of V on an unit area of the plate at the indicated location P?

Plate

(10%)
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