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1. (1) Please find the solution for the following equation. {10 poiuts)‘
| 3
2.0
XY +—{x+=)y=0
! P

Vx =z, y=ulx

(2) What is the rate of change of the following equation

fxp)=3x +xy -2y
at the point (1, -2) in the direction 4i +3j ? (10 points)

2. Please find the Fourier series for

f(f)={

(12 peints) -

1 O<t<nm
0 #m<i<2x

. 3. The oscillation exhibited by a certain 1-story building in free motion is given by the

following differential equation:

X425 4+2x=0
x(0)=0,x"(y=1

(1) What is x as a function of time? (6 points)

(2) What is the building’s natural frequency of vibration?(6 points)

(3) What is the amplitude of oscillation?(6 points)

(4) What is x as a function of time if a lateral wind load is applied with form of
sin(1)7(10 poinis)

4. (1) Solve the homogeneous system of equations, (15 points)

{ L= 3x-4y
=1y

with x(0)=4, y(0)=1
(2) Find the general solition of the following differential equation, (10 points)
xy"+xy-y=10

5. Atank contains 1x10° liters solution with
initial C¢H30¢ concentration-of 2.0 mg/l. .
Pure water flows inito the tank at a flow C.b

rate of 2 I/min while the solution drains >

out at the same flow rate in order to keep Qi AL foirn X

the same level. Please estimate how |

many minutes are required to achieve a >
V= j><:o’ L

lower C¢l11205 concentration of 0.02 mg/1 _ -
assuming that the solution is completely C©)=2e %
mixed in the tank, (15 points) ' '

—1= QM’ th?v-‘
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5. Big—REEIRIARACERR R ERRETRE - (20%)
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HHREURE - (18%)

7. BIRBEIBREERIIRT C BB RYEER - (12%)
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1.Explain the followings briefly: (20%)

(1) shear stress,

2) creeping flow,

(3)boundary conditions for laminar boundary layer,
(4)Hagen-Poiseuille equation,

2.Plot a shear diagram for a non-Newtanian fluids, time-independent, and describe it
briefly. (10%)

used to) _
3.A single-stage compressor is¥compress 0.01 kg mol/s of LPG(CsHz) at 25°C and

140 Kpa abs ta 500 Kpa abs, calculate the power required if the mechanial efficiency

is 80 % for isothermal compression. (10 %)

4. Calculate the work Ws (f-Ibt/ lbw) and the brake horsepower (hp) ; at a flow rate =

20 gal/min, the efficiency 11 = 60 %, the head H =30 ft and water density = 62.4
lb/Ax (10%)

RBHBARRERARE T EZ - LAELABRER
(coagulant)dm A& R Z MW+ > B RKT BRI REER
(coagulation) s A F] # #& 5t % (flocculation) Jf ¥ o iR %
FZREETRL2KS
: _ G =[(PV)/ u ]*? _
AP C=RARBEERAS) (PR H %W R H
Z BB WA T (watt/m®) ~ » =4 & 3 & (cp, centipoise) o
B —BRhRWNZAERENES 101!13‘7}%}&.@;& =1.0¢cp »

HEGC=06001/s 2 KPR wattﬁi%j}ﬁ:ﬁq— » 1HP

= 746 watts) o (10%)
ERREENS ) — B R 2R E-BLARTZT

HEBRERLu > RAMHZEETFTZHER) (drag force)

TRAT X &F
: Fp = Cpp(u2/2)(7r d,%)

Ew Fp=# %A ~ Cp=3 % 1% ¥ (drag coefficient) ~ o

—ABERE - HAEANFTRAB T - ABRZIHIREETH

AT TFTRERBZE u o (15%)

REBERTADRBEIBR AP ZHER%Y > Ergun ¥ 4

HBRERBAPARDER R KD MZ M4 o M
(DBREAFBRIARDBEREBR AT EHHEEH ?

R B E (B AR » KRFAR K HATH ML LR ?
B)rRBEMAIN » KFEF L BTHMEAER ?
(15%)
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B KE 57
# B yREEISE  smuw CrRwseATERERER

5 4 R 9548 H RRA

A E #Q R

~ABRLABAAMSEAMAEZ AL IR A DY
(initiation fluidization)#k 7 4= B 7 7 » ERBRBEE S
1.0 m o 34 H R EE(P-Py) A% T E K & (mmH,0)
SR o (BEBEATEE=12kg/m’) '

(10%)

PRI =050

BRI =3.0 mm
TEHBHER = 1,000 kg/m®
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L. R TEBLLER S SRS HERE pH (5T 2B - (10%)

2 DM eI S TR S A R R T S R T R

BEEEE G DUCHOMREBIIR T o SMyE] - (15%)
3. %‘ﬁu{h%EEE:‘:Qﬁ%?@@i@ﬁﬂﬂﬁ%ﬁﬁfﬁ%@tﬂﬁﬁﬁﬂﬁ > {(10%)

4. BRI (Adsorbale) Z R @I L RIS B - (15%)

5.ﬁ§UﬁH—F§UE§{E%EﬁEEQ (15%)
(1) ZKFINE(CL(e)) I,
(2YR& chloramines)E %,

(3K R BEEE (hypochlorite lon)SZE( ARG 2 S e

: 0
6.5ﬁbﬁ*ﬁ%EP??.%%E&&E?%‘Zﬁ.iﬂ@%ﬁ-ﬂ@tﬂw@kﬁ%ék@ﬁ(15%)
7.fﬁl?&@(stratospherc)ZE%(Os)i‘ﬁTW%%ﬁ%EﬁFUEHE%(10%)

(Huv

(2)CH »

BRRH NO B O3 Z TIEHREME 2 x 10™emsecomol SLEREZE| 0. Sk,
FPESRF (2NO+ 0y — 2NO2, k=2x 10™ cm¥%sec-mal? } ,%%Ek%ﬁ;ﬁgﬁﬁﬁ

, 1{0(3;)] =40pb,  [NOT =80 ppb, FA& MBI IR 2 FEHESSSE? (mol/em’ sec)
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