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1.Solve x*y"+7xy'+5y=x (10%)
2.Solve xy'—2y =x>cosdx (10%)

3.Solve y"+3y' +2y=u(x—1) > »(0)=0 y'(0)=1 (10%)

4. Calculate I JF .7ida » where F = x7 + 23] +3zk and S is lateral surface of the cylinder
N

'(x2+y2v=9 ’ OSZSI) (20%)

5. —fg Aok M BOD=200 mg/l 2 Bkt —REERAERE £ K
HiEGEE R £EAZBOD=50mg/L * k¥ BODZRERFXH—
me RJE-d[BOD]/dt=4BOD] » £ ¥ t & KB - » [BOD] % A& ¥ BOD ik
EokBREEH - A Gk b ERBRAERE BRIANEFYE
BRI A — B AEAE R AUk 2 120 M AR AKZ BOD © (25%)

SE/}FL'%Q —> —> & ‘;ﬁL%Q
BOD 200 mg/L BOD 50 mg/L

A EQ —> BT 10
BOD 200 mg/L BOD ?

BB ER/Y

6. —10mr AEZ RAEEBKEE -5 EE A S00mg/L BB TR
A— S0 2B BB b P T RYBE T A 500 me/L 0 %75 R &
SERTARE L T o B EIANBEAKG R R EGMEE 1,000mg/l 0 B
Gegk 4 EE > RK 4 NEFR AR B ARZ S RMIRE - (25%)

i 5 & Q=10 m’/hr
5% #4978 £ 500 mg/L
@ { 4 57 BQ=10 m*/hr

1<0 # A BQ=10 m’/hr —*—/——\____)@KO{
@0\ i3 stk 500 mglL

@ { # % Q=10 m’/hr

o t=0-4 hr | ;5 #4478 B 1000 mg/L L

t=4 hr | 55 fe4n i 7 mgll

2 B V=50m
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1. A cylindrical barrier holds water. The contact between cylinder and
wall is smooth. r = 1 m. Please determine
(a) its weight (10 points)
(b) the force exerted against the wall (5 points)

2. If 14 m/s of water per meter of width flows down a slipway onto a
horizontal floor and the velocity is 25m/s. Please determine
(a) the downstream depth required to cause a hydraulic jump (10
points)
(b)the losses in power by the jump per meter of width (5 points)

3. The reducing bend of below Figure is in a vertical plane. Water is
flowing, D; = 6 ft, D, =3 ft, Q =350 cfs, W=180001b,Z=101ft 6=
120°, p; = 40 psi, x = 6 1, and losses through the bend are 0.5 Vo228
ft-1b/1b. B, = B,= 1. Please determine

(a) Fx (10 points)
(b)F, (10 points)
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s TAEsA a4 (RIEAR, BRI TR )

() AR ¥ » 2 B3 (Reynolds numben) @ K » AIA T &K B
(entrance length) & %8 °

(b) %% 7 /B (boundary layer)¥ ° RBF G BEBENIAELT
ey B

(c) 7k 7T B & % (incompressible fluid)gg vxV =0 » & F v ARER

\=4

(@) 4738 4% A Newtonian fluid) ? = -
() & FI s\ 5% 7 % T JB 4 (compressible flow)a) & R 4

BT 7

5 A certain two-dimensional, incompressible, flow has the velocity
component (, v) in (x, ¥) coordinates as:

2
U= U(EZ - —):—,j
ax ax
where g and U are constants. Derive from continuity equation the

velocity component v(x, ¥), given that v = 0 at the wall, y = 0. (15
points)

6. The speed of sound, a, of a gas varies with pressure its P and density p.
Find the proper functional form of a = f (P, p) using dimensional
analysis. (15 points)
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1. WK GLURRNYEEE  SOBIRHEASE - (10%)

2. BRE-HEESMEHERYHTERRR  EMEBZH ST HERY
(0-FeOOH)ZEtE 18 (pH=2-3)  BEHARECMEREFEN - (15%)

3. EFRERKETT o BREE INERAEE - RIS R P e
BERS - (15%)

4, BRVSMEETEMERBEBRERNEZR ( Env1ronmenta1 Hormone) ?  (10%)
5. BEPRSEOITE HEERAERMDL) = __ SD ;i SD #EHEEE? (10%)

6. HIKIEKEITF : HCO; =183 mg/L » SO™ =24 mg/L » Mg**=36.3 mg/L » Ca®*=
40 mg/L » CI" =353 mg/L » & :
(DBEREREERMA 7 (10%)
QFEMRBEBIEERM 72  (10%)

7. ?E%Hj:@m’féfr“ﬁﬂP%%Zw o (10%)

8. ERET—IEIEISVRAE - B{EULE 5000 m3/day AJi7k BOD=250 mg/L » Y= 04kgSS/.
kgBOD » Ks=200 mg/L » pmex=1.5 day” » fZfiiZk BOD=25mg/L > K4=0 - SRIER

EBEARZAR? (10%)
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C RIBRATHER LH C (159)

() 32 % It B b2 9% [ (physical adsorption vs. chemisorption)
(b) %= Sk Bosa ok (fine particles vs. coarse particles)
(c) 4 438 87 B 3% B #iF(life cycle vs. carbon footprint)

C (@OFRMEETRARALRERT AR F LAO0)Z 4 RHH - (69)

OFRAZNIBRFZABREHBEZHE - (59)

L ERATAEAS R HBAT L (OD)

(QBLIR BT 82 Bk
(b)hm i 36 3% 8 2 FE ISP 5 M iy

OL =25 EX:
FRATIEEMZEREF A BN (159
(QEHE '

(0)E B

(C)BEFEFIHE

(DFRALRITNERFTEZERRE ° (54)
QDFHRERZIGERAE - (54)

(DFRARBLRAXELBTELEZRE - (49)
DFFNB=AELBELRFTEZEETE - (6%)

(DERETE+ B AEAEZCTSD - 52)
QFRA TR KB ZAERICEAE - (5 %)

(DHRALEF KRR T » 7‘?;‘%11%%%%@?(5 )
QFFAKRREBRELFTRYE  EREZRELE A6 D)

(DFRABRAKEFRNEDZEFIRZHBAEE < (54)
QFFE = TR OIS - (55




