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. BABILL TRERSE ; (method of undetermined coefficient) (6 43) ~ T 2B % !
#ayE (method of variation of parameter) (7 43} E' SGEFE T [(method of inverse ;
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. Bualuate | a7
(x+1)

2. f()=cosx ,find F190) and £ (0) ?

3. K y=Vr B! y=0R x=4 A EERZH?

5. —EHGUGAEBHER B — fa‘-fﬁ‘Vo,z%ﬁ%ilaﬁﬁﬁé‘J#H&ﬁ » 8
kﬁﬁﬂ&%“rﬁmhzﬁﬁmﬁ@%ﬁo

6. % a>0;ﬁé§y=ax ﬁ-iﬁ%ﬁy"——-azx fr B E A R,_R,@%x Ry phR BT
BBXBEIHNA VB V,,EV =V, Bl a=?

7. Given: the position s at time t of an accelerating object is'given by

S(t)=12(t - 2)°

Wanted: the acceleration and the velocity of the object at t = 3.

8. Given: y =%
1-xe*
x
e
Y2 =ln(—)
I+e

Wanted: the derivative of y,, and the derivative of Y;-

A

fﬁ x+2 g =7
1 Jyx+3 -

10. f:lcosgc-COSledx =7
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YL B L EMR B E KR R BER
A S+ REEHRATET AR EHEE BIE : kg

» SR (F9RE 496 &Ft 6006 FHERIREEEE » WOHTEI) il
1.25C » A * B FIEREN 7L EEA FIE 200 mmHg F 100 mmHg » 3 A » BAL gl

FRAVEAETABAERAET A FYBEEA R 0.75 » M ERER ? (A) 160
(B) 175 (C) 300 (D) 150 mmHg- 5

2.7£0°C » 2 atm _F 100 SE/KPAEL B :5ARE 50 mL » BIFAERE FIESIES 5 atm
IRF 100 FE/KIARF S8 E i Sl Bt AR B7E STP A%5 T mL ? (A)50(B) 125
(C) 150 (D) 250

3. BB CaHacgy HaO 1) COpd Z B 4 AR + 12 Keal » —68 Keal » —94 Kcal »
R CHy gy +H20 0y~ C:HsOH (v) AH=—10 Kcal > Bl] C;HsOH «.» ZZEER
%mﬁ (A) —284Kcal (B) —326 Kcal (C) —365Kgal (D) —384 Kcal

4. 7E 20°CH ~ ZFREFI/KAIRILA 1 ¢ 29 ZRABILLIR AR 300 mL ZARRERY » U1
H  Z R 8 DO Y S AAIHARES 9.2 ppm» 5 Kk Z2 DO £ 8 ppm
THESHZ DO £ 2 ppm » RIFELRE7kZ BOD £35F ppm ? (A) 181.2 (B)
60.4 (C) 112.8 (D) 192.7

5. AT T B T % TR TE R 2 ‘(A) IELEER/S (B) RAEYIRYE
B RIRHZ AT E0E (C) HBE Y k=0 (D) RIEH=REUR IR

6. REALEIH TIIIEERE? (A) KIER (B) RIEBVIREBYIZARE (C) 1&
{e8EEPIRINIRE (D) BIREITRIST-FBIRE : -

7. B Hy0,+ 2MnOs ™+ 6H > 8H0+ 2Mn?* + 50, RIS FE » FHUSMA HERE ? I
(A) H;0, REAA (B) Ho0; HHEFES H,0 (C) MnO,™ #HRIFE Mo (D)

Mn(aq) RAE

8. ST M B T3 385N E Phesy +PbOx¢s) +2H;804ep—>2PbS04 (92 +2E0 »
{5 FR TS B A CuSO, /KR » B E bR g E 32 7ilke » WIS
Ay Cu [Cu=63.5 1 Pb=208 * S= 32] (A)12.70(B) 6.35 (C) 3.18 (D)

19.05 &,

9. FAF 100 ml RYBUESFAIER - PABSHERTS A0 AEE STP TR 22.4 mL » Ak
YAWRY pH fHRS 4 ? RIS ERAE KSR BTAR T - SIEER
EER25°C (A) 1.7 (B) 73 (C) 123 (D) 127

— ':I
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10. TFHAS-FHEEME 2 (A) =Z#HAM (B) E&YLBE (C) 845 (D) =&k
i

1L ZRBRZRH T EEER? (A) B-IEE : 25> 24 (B) B )
FEHE | ZME> ZHR (C) -HHIZ o 87 © ZIBFS sp’ —sp’ § ZRA sp’-sp’
(D) ZRBTEAT | ZRBERYHT

12. TFIRE A KMnO, iFHHEE (A) WE (B) BEE (C) [kt (D) BB

13. 2L 0.01 M KOH 352 0.01 M HNO: 50.00 mL - & KOH B 25.00 mL & » .
YA pH=? (Ka4.5x10%) (A) 2.17 (B) 3.36 (C) 2.41 (D) 1.48 !

14. -3* 0.2 M CH;COOH:0.30 M CH3COONa B#EE#E 500 mL -4 1.00 M NaOH
20 mL fEILEEES - RS pH=? [CH,COOH Ka=1.8x10°} (A)
441-(B) 474 (C) 492 (D) 5.07 ’ E:

15.7£20°C ~ 1atm T » FEMIkch &4 6.17 x10°M B 8BS CeHio0s » 33K 1
kTS COD BETF 2 (A) 0.006g/1 (B) 0.012g/1 (C) 0.024 g/l (D)
0.12 g/l T i

Z -~ BTERE (IFRE10% - AET40%) _

1. SOz2¢p) +NO2z (g) 4 SOz +NO () FEHHRF 1 FFAZRP S 0.6 mol SO;° 0.6
mol NO » 0.4 mol SOz £2 0.1 mol NOz » SFENA 0.3 mol NO, » RATHHRIEE ‘
RS QIS ER NO ZEEMES T ? |'

2. Bl AgBr 7 Kep £5 5x10™2 » —FHATEAS 020 M Br™ + E7IIA 0.10 mol l
AgNO; ) EEZSBTRFEASTE A AR - )

3, — BRI RSk S T RER B FI B BOD Bz COD 3Eh » SALLERR & 2 Bt - ;

4. ;
CO__H i
— > W : i
wa AT
AT &t . —> CHo | (O
oty | B) —> CiH0— =

THRBH (A) ~ (C) K -
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v RERRER : 2
— BERRLE] 1 20% (GRE 4 5) ’
WG %
2 BEmSRLESGEEE? 00 |
3. fREETIEE? e
4. EREEERIE? !
5. {AFREBLEHEL (Point function) S2RE{EEKILT (Path function) ? %
= EEE 70% ‘ |
1. (10%) :
. The 7-1b lamp in Figure (1) is suspended as indicated from a wall and a 3
.ceiling . Find the tensions in the two'chains. ifi“jj ‘
il
-1 H

Figure (1)
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2. (10%) A bént bar is rigidly-attached to a wall at the point (0,0,0) .A force with

-magnitude |F|=71b acts at its free end with a line of action passing

through the origin, as shown in Figure (2). Find:
(1) The moment of F about point.P

(2) The moment about the line / passing through P w1th a slope of 5/12

in the yz plarie as shown. .

Figure (2)

3.(15%) A cubical box, 2:ft on a side, half filled with oil, specific gravity 0.90,
is accelerated along an inclined plane at an angle of 30° with the
horizontal, as shown i Figure. (3). Find the slope of free surface and

the pressure along the bottom.

i
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4. (15%) ' :
BEA D Y p R EBEZEE H3E (loop — the - loop track)

4T + 4o Figure (4) A7 o
(1) #RAK/LEPHGF LY » £ QRARNET BHMA?

(2) R % SNEH  ALLRRLEEAGARREZATENLE.

Figure (4)

5.(1) JEABRTTERR - AR é@;’:ﬂ%ﬂ‘ﬁ PEARTFT  BESd - fHER
Bn AHA DRFNE (R HEH

D= dsini[l - —°—°S‘——} 5 (5%)

vn? ~sin?i

) FIFEBRRR SR d=10 om, » ASHAS 60° D=f/—§-cm SRS
SHRE 7 (5%)
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Part A: Choose a correct answer of each question (Note: you do not have to give
the calculating procedure) '

1, (10 points) A steady incompressible flow, moving through a contraction section of
length L, has a one-dimensional average velocity distribution given by
u=Uy(l+2x/L). What is its convective acceleration at the end of the

contraction, x=17? |]
@UF/IL,(0)2U2 /L, (©)3U/L,(d)4UL /L (e)6UZ/L

2. (10 points) A soil 1-in-diameter sphere floats at the interface between water
(SG=1.0) and mercury (SG=13.56) such that 40 percent is in the water. What is the {
specific gravity of the sphere?

(a) 6.02, (b) 7.28, (c) 7.78, (d) 8.54, (e) 12.56

3. (10 points) If a stream flowing at velocity U past a body of length L causes a I
force F' on the body which depends only upon U, L, ard fluid viscosity i, then -
F' must be proportional to H
(@) pUL/u,(®) pU*L* (c) uU/L,(d) puUL,() UL/u

4, (10 points) In open-channel flow - :
(a) the hydraulic grade line is always parallel to the energy grade line; (b) the |
energy grade line coincides with the free surface; (c) the energy and hydraulic grade
lings coincides; (d) the hydraulic’ grade lme can never rise; (¢) the hydraullc grade 1
line and free surface coincide.

5. (10 points) The best hydraulic rectangular cross section occurs when (b =bottom
width and y =depth)

@ y=2b;(b) y=b;(c) y=b/2;(d) y=b’;(e) y=b/5

A - e

Part B: Calculate or derive for the answer of the following questions:
1. Atwo-dimensional velocity field is given by

E
|
b
Xy
YR L2 , l
Calculate (a) the streamline, and (b) the pathline which pass through (x5, ¥,) at

‘timet=0 - (10 points)

2. A certain two-dimensional shear flow near a wall has the velocity component

{2y
ax a‘xt |

where @ is constant. Derive the velocity component v(x,y) from continuity

equatlon assuming that v=0 at the wall, y=0. (10 points) i |
L !
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3. A moving car with m = 2000 kg, C, = 0.3, and 4 = 1 m* slows down from an |
initial velocity of 100 km/hr. Calculate the distance and the velocity of the car
after 1, 10, 100, 1000 seconds assuming constant C,, brake free, no rolling f
resistance, and p = 1.2 kg/m® for air. (15 points) ' g

4,. A dam spillway is to be tested using Froude scaling with a one-thirtieth-scale”
model. The model flow has an average velocity of 0.6 m/s and a volume flux of
0.05 m¥s. What will the velocity and flux of the prototype be? If the measured
force on a certain part of the model is 1.5 N, what will the corresponding force on
the prototype be? . (15, points)
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A

1 » Facultative anaerobe :(3 )

2 ~ Shigella (3 %)

3~ MLVSS (4 9%

4.~ Carbon Cycle (4 4-)

5 ~ CFCs (Chloroflurocarbons) (3 4-)
6 ~ Electrical Double Layer (3 4%-)

SRR RAYR B BMERG  MERL G2 ? (84)
s~ BBAAMRE T @ BABdBEL S ERAE (10 )
AR HE? TiERN ? (129°)
CATHEBRMAMBRANEEYEEARSBEERT ? By (10 4)
~ R A 4 AR R R - ﬁ%ﬁ&mﬂTﬂR@zimﬁﬁ%mﬁﬁim_

ERBRE - FRER - FAPR - &8k (10 5)

s SRR RS 0 LG B AT Bl T X 8 ARKE > A AT R4 K B A

D SABE LI L IMTRIA B - (2) HNO; (6) AICl; (0) NayCO;3
(d) Na,S04 () CO, (10 %) '

4MnO, +4H’ 6"’4Mn01(s}+2H20+302(g) RAEF-8 % # K=10" ot
AHRAATHRE MnO SRR R A 100 M ad R -F48 5 A412 (T4

“EM A ST CO R F A LT 10°MCO, ik » B iy £ H Fi4

(Proton Condition) & # i 3t pC-pH [ » 25°C pKal=6.3, pKa2=103 (13 %)

[
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NWLBEIZEHB & KS AR AR
A N BEEREI AR E RS P | ST

B ARREAT IR VAT R Q AR R AR R AR R R B B Ao B
FAREPHZHRE « BRRRBREF AL (AL(SO,)18H,0) #ili
A 30mgL  FHRAEEMBRET EHLEAKP S ViR E(as mg/L
CaCOy) ? B4R A 3 # B K F 2 B QI A Ao % 2> Ca(OH), ? (Atomic
Weight Al=27, Ca=40) (10%)

ERHRERE T mBEGHEE . PHeRFEHHMARIRE
SABEERZEV? BHN LA ERGYHHE RN EREAE
BEREELEWTZHE ?(10%)

BRAEHEL DB ERRAF(BNR process) ZRE  REMFAZRERE -
(10%) .

. R BEYZ AR BT 5 24.7% & 6.0% 1, 10.8% K, 4.3% &, 3.2% ~
F10.4% ~ K4 30.3% ~ B4520.3% 0 FRAETRAMBATREGHNES 100% »
Wit H bR 2 B A F(Nm/ke) R R, SO, Z iR K B 4T(IA ppm & 57)

(15 %)

R LT B IR RIETF R 205 il F AP ? 35 #k In Situ & Non-In Situ 424
| BREEFE o (10%)

R TEGARERABTERE ﬁﬂk&ﬁ@%ﬁ?z%i&(ﬂy-ash particle) » & 4.,
HEL IOMYs > BURASKZ BBV RRZEBRE w(dift
velocity) & e R A42(d)Z d#k » BT R FZF A E: w=3.0x 10°
dym/se R H LA 99 Y BB AR AN 0S5 pm REATFZFRBH -
(10%)
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7(10 7 ) Evaluation of an adsorber. A carbon bed of 1 m height,
containing 400 kg of carbon is adsorbing acetone.
Breakthrough occurs after 70 minutes (t,) and the oulet
concentration equals half the inlet concentration after 80
minutes (t;). Calculate (a) the length (height) of the unused
bed, (b) the length (height) of the mass transfer zone and (c)
the adsorption wave velocity.

8.(5% ) ()% % % £33 (PCB) » DDT » &R #i & ¥ (Dioxin) Z b o |
% o
QW RA — AT RRAF B THARTEH L2 ;
Fbk % & 14 $(toxic equivalent factor) 2y 3k i 7 B4+ ?
(3)3% 30 98 #- 1+ % & (Toxic Equivalent Quantity, TEQ)4n 4 £
"7 :

2010y ) #RAH M SOx » NOL 5 ¥y - LS HAF L R
(1) FGD (Flue-gas Desulfurization) '
(2) SCR (Selective Catalytic Reduction) I
(3) SNCR (Selective Noncatalytic Reduction)
(4) NSCR (Non selective Catalytic Reduction)




