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1. Solve the initial value problem (20%)
o ”‘J’ = 01 y(o) = 4:)’ )(O) s
2. Solve the initial value problem (20%)

y"ty’-2y =0, /(0) = 4, y(0) = -5.

3. Wastewater with a flow rate of Q=60 m’/hour flows into and out of an equalization pond with
an effective volume of V=300 m’ and the initial BOD value (C,) of the wastewater in the
pond is 250 rhg/L.. Ata certain time, BOD of the influent wastewater increases suddenly from
250 mg/L to 2250 mg/L (C;) and resets to 250 mg/L after 60 minutes. Assume that there is no
chemical, physical, and physical change(s) of the BOD in the pond at any time, find

(1) BOD concentration of the wastewater in the pond after an hour from the start of the sudden
increase of the influent BOD. (15%)

(2) Accumulated total mass of BOD (in kg) in the effluent stream form the pond during the hour.
(15%)

4. Find the eigenvalues and eigenvectors of the following matrix. (15%)

=3 = j
E =t
@ 9 9@

5. Is the following real sequence bounded or not, convergent or not, monotone or not? (15%)
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1. B ARSA B LA RS/ B SR E AR R G A — R TG REAHR
B AR EAERSEER - (200

2. RIHABRARITEN  BAMEMEZ BB EM BB FB - RIE -
(20%)

3. BATREFREXALHBIALFME HHUATHHAHEZ —_ AR RARH-—FELRE
B2 BRI LLRHA - (10%)

4, —RBEFZRLAE0.0 4 8B 21 I EEHFHREK BRERELEE 10.10
% AR BEMABEERA TSN AL 60 F 40 ft* / nin FHEIACRERE 2
%5 2u9,/m> o (10%) [3£) 1cm= 0.393 in> Im = 3. 28 ft

5. (EEB R LS REHTRABF=_(THHREE ? (3%)
()RFRRF REGEAGREGHEUDEBR S D ? (4%), L F3] 2587
WMERR AR ENAE R HU2) ? (3%) -

6. (IS KEEEF: it s —nbB=mtb2 EE2HH - (3% ) _
LDBERAZEEZYAZABEARBBEEZSHA 72 (7% )

T. ARERLBEOAKAE 3 AEE30N LOn-~EDn HFHFRIEE 24 ) 8F
ZHEERAESL 12000’ RS (1) AAEGEM A 2hr; (2) &
R AT ? m/day - (10%)

8, FHFAREEL  HMMEi i ARRALE: Tt - Bt - M
T BT AR S B AR ~ Rt o (10%)
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1. 473§ Reynolds number ? H- 4932 & & A7 ? (20%)

2. —PRHEAE T A 10,000 kg - A8 K HKIEAE 2 @Ak A 1,000 m” > FAs e T3 2 4K &
B8 K3 Ae2 KRR B BB AL R KR Z Wt do T RATT o KZF57 14 B (viscosity) &
0.001 kg/m.s » BGEFZBBHRAKRRERIL BEEHAFERGHH AL T B A HP)
3 4% (watt) ? (15%)

354 % 7K 7 (m) JEEEY TV IO
0.000 1.70 o

¥ 0.025 1.10
£ 0.050 . G z

ks 0.075 0.70

0.100 - 0.54

0.125 0.40

3. B AT 0 — KB EE KA mZ Bk R K, ) A IMAKSES 20m v B
Kk~ B TEAKZBIRE BRI A 10 183 EKE(velocity head)iF X * KEE F
Z Rk A 3.0m/s IR AIAKE A 600 L/min: b KEE TR E A 40% > k2 FE % 1,000
kg/m’ « RAEEH A BiE 2 B A (HP)x K4F(watt)Br o (15%)

4. Determine that each of the following statements is correct (#}) or incorrect (f3¥7). (50%)

(1) A favorable pressure gradient is the one in which E_} 0.
”
(2) In creeping flow, the two dominant forces are inertia force and viscous force.
(3) In boundary layer, the streamwise diffusion is much smaller than the normal diffusion.
(4) Secondary flow is usually generated due to the presence of curved streamline.
(5) The boundary layer is a source region of shear stress, while vorticity is mainly generated

outside the boundary layer.
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. ¥EBEGALSARAMBA  EXEFEHNARNLESRELHmREE  HBE
T 7R AR
(1) B Lk ERBEFEZRX T (10%)
2 BEHEERBEMZATRE/REFRX - (10%)

2. BRAACRHURSE - 48ix (F742) BAM (548) A— KB PRI 2@ E
3 B8 EF 120 48 RPIBTHEBAZCZRBEFTZK > EHplRA - (15%)

3. BREXFEBALASET GEESS800mg/]) - AT+ (REH 500mg/l) sminsk
F GRE#200mg/l)» FHILBAENDS N Z GEETREFR—8 REALBRZ
MERBTCUAR 2 FH@RALER - (15%)

4. A48 A5 (steady state)ff 4 T KA P & R A RRE(O;DF2[NOJ/[NO] & A 3% A&

mﬁﬁmwuzw%%%a%a%xﬁ%m%&ﬁﬁ@T: (15%)
NO, +hy - NO+ 0" ky
0" +0, -0, ks
O, + NO - NO, +0, ks

5. #sAn NaHCO3 £ 25°C #9K ¥ 0 fEAKBR F NaHCO; 696 R E A 0.IM - % A4 &
FEMEAE B € 4o COyg MM A P 6y BB X 4o F

H,CO, = i 500, ka=4.3%107
HCO,” = H' +CO.* kap=4.7x10"
$HE AT 5L

() SHHFFHKX (3%)
2) BHEHFHEX (3%)
() B H TRt (3%)
(4) P42 pH A (7%)
(5) & & pC-pH #HEE  (4%)

6. MBRECH)AI0Oml 22X FEMAERBS PayREMR BT Stk i &

= _ : FR& « AT 7 B AR -
Lﬁmgm) ﬁﬁﬁ?” () WARBAKBEAK? (%)
. i (2) WERBZREXEFHAHS DT (8%)
10 36.9
20 14.1
30 5.1
| 50 0.7




