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- L Solve xy-x+y, y(l) 1 e (10 o)

2. sbh?_.e'xi&"_+7xy'+.9y,=f27lp(xﬁ), y0)=1, y@)=~ " 1 (104

L
— . P

3. ()F ind the Fourier series of the -foiloﬁving fuﬁpfion, which is assumed to -

_'--f.h B o B e L |
.~ ‘have period 2x, H-f(x)=- N 10 44
gz 3y o

Y . ’_. 2. - . . -'_._“, ) s .
-(2) dErqvg_ﬂiaht l-t;—z’_+§12—4:_%+..1 =% . L . (10)

E 4, Solve the differential equation yy"-=(§'); | : -__ (1.0— )
. -y'- _ - __(eat_'_e—at) ' e . ) ‘ ‘
,_.5'_' an(t) —-’COSh at -———2— /:k/L(_f) : . - - (15 %)

-

'6. *;’EEI‘:? Aﬁ:’[ ]:{#3} !i{é_ ( elgenvalues or charactenstlc values) B AFE

|’7 #( elgenvectors or characterlstlc vectors) e T s
RAT PR T MD&DOz%\fﬂi AP SN0 T -5

© BOD: V-‘?£=QK1L P L@=Lo o
& ;

DO V%:-Klu Kx(Cs— C) CO)=Co

a*qu%a7 S .
v il L0 Cs 48R DORE
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Ko - BRRAARENH
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12.(10 %) " Find - [ 9% +,3x+ 5)* (2x + 3)ax . o
N R A O S o -
dy s i O VA SR S LI :
- 13, (10 5}) Find e “,where y=(x+D*. ~-w o R .
‘.1 ” i - « 3 - -
14.5 %) Find [ Inxdi forx>0. *. T
R DS T O TP tL AR i .
“. ‘ B - . = e Y T 1 = & — . -
T NEEIE L T e RN L
. 15.(10%) [Evaluate-[" tan” xdv. - C s
- - 0 . ; " .
‘2 : . -'/ - . . a
h . - -'.-g L = -‘?-; - - -
T - N SN i Tl L = -
- :' - "‘ _ :* 1-?‘ . ; - . -
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1.(3 %) Co-enzyme
2.(3 #)Autotrophic bacteria
. 3.(3 #)Nucleic-acid, :
. 4.3 ’;})Coordmatlon number R
5.3 sPElectro-neutrality: Equation e
:;‘k, AG AG° +RT an :}ﬁ% Nernst

_ 6 (5 ) Gibbs free. energy -'L

equatlon E E——-—-l Q
nk:

£

- -

- - -

4*-'

- >

~.(10 5}) sﬁ";ﬁ. HH Eﬁ] 1 b(N 1tr1ﬁcat10n)&ﬁ$i. ﬁ(Demtnﬁcatmn)ﬂs }ﬁ B AH
:tf‘fii#ﬁ%-%ﬁ*‘? -ﬁlﬁﬂ.?‘g *%:‘f%"i*%ﬁ 7 (ﬁﬂ pH~ Temp >

%‘ﬁ )" S

"

'=qmmﬁﬁwﬁﬁﬁ%+%%%ﬁ#%ﬁsz&T%zﬁﬂﬁ .

(BRI ) MAcTal
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BRE - %E%ﬁ&%&%ﬁ%
WF Rk B A # % 4 1b(Food-Microorganism Ratio,
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. R EER
%‘f‘iﬂ%t% . - BB : B LS REREED
(10 ﬁ:\) .
05Cl,_(g)+e &CL L. B=I .36 volts
" 0.125NOy +1 25H++e &0.125 NH,* +0.375 H20 E°=0.88 volts
Chyg TuiubNH* . YR . -

© s (10)0.001 @#(moles) HCN A 10" ﬁ?.ii%k‘? pKa—9 3 o
. ﬁ HHEFHER ﬁ %HH% &éﬁi pC-pH i

:/\ . (10 ) # BH > M BB (Hardness) ' ﬁ FH ¥ 4 # EDTA .
(ethylenedlamme tetra-acetic acid) 7§ 5{:&*}-%&}? o
> - - Ca' +EDTA‘4®(EDTA-Ca)2 . K=10807 0 -0 -
: Mg +EDTA* ¢ (EDTA-Mg)? = . - K=10%7 .
.-  Mg?+EBT [E]@(EBT—Mg)[fo:] +H+ K=100
;t (10 ,\) zn(OH)2 ,&%MH pH ﬁﬂﬁ* E Jo g
< s 1 SRR RN pH AT 8 AR R ?
.‘2 4R ¥ SR A 0.001M > zﬁ:ﬁﬂcﬁzﬁﬁ% 10M - pH{agi;:aa

%ﬁ@? ‘ 1:*-?' -
. o )
. - - ~2F
- o =

.on=4} -
.. E o -

- "". —6-' - - - . -; i . _ . . )
- - ] an'o/ . i
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L ~ ="y~ ¢ - |- 9 1 ] " l
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1y An orl has a kmematlc v1scos1ty -of l 25 E- 4 mzfs and a specrﬁc gravrty of 0. 80 What is 1ts
dynamic (absolute) wscosrty m kg/(m- s)'? (2 pomts) . . .
(2)-0.08 . - _ . “a. .
oo Lo T -
(c) 0.125 ' ’ . ]
(d) L0 . S T : :
(e) 1.25 ) - . - T ‘

-

2) On a sea-level standard day, a pressure . gage moored below the surface of the ocean (8G =
1.025), reads an absolute -pressure of.1,4 MPa How deep is. the mstrument'? (2 points)
(2)4m .
(0).129 m )
()133m . =~ * : Co
(d) 140 m . - LT R - T
(e) 2080 m o S o
3)-A tank. of water (SG = 1 0) has a gate in its vertical wall 5 m htgh and-3 im-wide.-~ The top edge
ofthe gateis2 m below the surface What is the hydrostatic force on the gate’? (3 points)
(@ 47N~ . s -
(b) 367 kN- - -
~ (@) 490kN - - T :
{(d) 661 kN : . ‘ o - T
(e) 1028KN. -~ . . . _ _ . :
4) Water flowing in a‘smooth 6- cm-dlameter plpe enters a ventun contraction wrth a throat diameter
~of:3 cm.  Upstream pressure is 120 kPa. If cavitation occurs in the throat at a flow rate of 155
- gal/min, what is the estimated fluid vapor pressure assummg 1dea1 frlctlorrless flow? (5 points)
{a) 6 kPa ' : -
(b)y 12 kPa - o .
(c) 24kPa - - ' '
(d).31 kPa . e S
(e) 52 kPa . ’
5) Given the steady, mcompressrble velocity distribution V = 3xi + Cyj + Ok, where C is a constant,
the shear stress Ty at the point (x, y, z)'is given by (4 points)
@3 - -
(b) B x+Cy)u- o e , N
(c)0 :< : . A a :
(d) Cu . o
®©C+ou . -

6) Given the parameters (U L, g p, i) which affect a certain hqurd flow problem the ratio V/{Lg)
is usually known as the (2 pomts) X
(a) velocity head :
(b) Bernoulli head o . :
(c) Froude number - , “ :
(d) kinetic energy . n ) ' = -
(e) impact energy - T i
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7) A football, meant to be thrown at 60 mi/h in sea- level air (p =1, 22 kg/m = 1,78 E-5 N - s/m?),

lS to be tested using a one-quarter scale model in a water tunnel ( p=998 kglm 1£=0.0010N-

m?). For dynamic similarity, what is the ratio of prototype force to model force? (3 points)

(a) 3.86:1

(b) 16:1

(c) 32:1 ST

(d) 56:1 ’

(e) 64:1 -~

-

8) Water flows through a straight 10-cm-diameter pipe at a diameter Reynolds number of 250,000,
If the pipe roughness.is 0.06 mm, what is the approximate Moody friction factor? (6 pomts)
(a) 0.015 <
(b) 0,017 ] .
(c) 0.019 - ‘
~(d) 0.026 ‘ ) *
(e)00324‘ T - - -

9) Cons:der a rectangular channel 3 m wide laid on a 1° slope. If the water depth is 2 m, the

hydraulic radius is (2 pomts) ) i . - )

(@) 0.43m - EER -

(b)06m -~ ‘

(c) 0.86 m

(d) 1.0m- - ) ,

() 1.2m . . oz ; - }
10) For the channel of Problem 9, the most eﬁiment water depth (best flow for a given slope and

resistance) is (3 points) :

(2) I m

(b) 1.5m : - .

(c)2m ' ) -

(@25m . . o

()3 m -

I1) For the channel of Problem 9, if Manning’s roughness factor # ~ 0,020 and Q =29 m’/s, what is
the normal depth y,? (3 points)
(a).1m _ -
b)1.5m - ro.T
(c)2m ’
(d)2.5m
(8) 3m
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12) Which of the following, must be satisfied by the ﬂow of any ﬂu1d real or ideal? -,
1. Newton’s law of viscosity

2. Newton’s second law of motion . . ) <
3. The contmmty equation N .
4

L
dy - ~ _

5. The requirement that velocity at the boundaty be zero re]atlve to the boundary
6. The rule that ﬂuld cannot penetrate a boundary (6 pomts) .

% . -

(e)l'-’..-i o . -’* - OF R M' T .
13) Ifall losses are neglected -the pressure at the sumnnt ofa snphon (3 pomts) _
(a)is a- mmlmum for the siphon . . " o
. (b) depends upon height of summit above upstream reservo1r only -
(c) is independent- of the length of the downstream leg” B
.. (d)is independent of the discharge through the 51phon

(e) is mdependent of the liquid density . o

- - . " . .-
- 3

: 14) An mcorrect arbntrary recombmatlon of the IT parameters

- 7 . . ) N k .
N F[VD poD cbt]___o_ : A
E ) - . = .h ) .. . - . 0) }"I' m - . ) ) =
5 given by (6 points) S, - L “
¢ pcD c.
Fl— = =l
© [V = mD]
b o oD e )5
7 leD’ mD
(c) F V V,ep© pGD =0 - —
oD’ op ’ R -
@ [ 0},; ’VOpD c ]=0 - B -
o’ D’ coD .

(e) none of these answers . -
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I'Sr-Please'draW'a srmple relation:ﬂ'gt_rre'()f‘ ab‘sblilt'e préé'sﬁ;e, vacllum pressure,
-and gauge pressure.” . (15 points)
i . - . o - . . R

=

16. Explain the following terminology. = = - % s points)

a. sfreaimline - = - S : LT

" “b. -control volume o ) .
c. streakline™ -~ - T

17. Draw a general diménsionally consistent from Jf the following equation.
LT em e DTS (10 points)

/A | I
S LT '
A R . r'-.' w’P t ‘ axz .

— - . = -
—F = - - PR - - -
- - R, e . - - - ~ -
¥
- - b -
- - - -

P
-

- - . -

18 A cheap accelerometer probably worth the price, canr be made from a U-tube
~as'in following ﬁgure.» If L=18"cm and D=5 mm, what willh beifa,= 6
m/sec’? Can the- scale markmg on the tube be linear multiples of a, ?

- i . " .
. . . e B =" 1 ts
. i . - Ta s .
. - 2 - - . El
- o, o
e, -
. =
- - .
- - -
= ~ - .
’ -
-
- - + 7
- - - - - -
. . & -
- - =
- “« - A
L] il - * "
. . - _ - .
. R
e - P . -
- - . - - —
- ~ - -
. P
- - - -
-
- — Cad
- - L. - -
- - x - . . -
- - Cu
— - - r "4
R -
- - —_— -
2
-
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— ) REEEE % WERFE Wﬁﬁf’ﬁx?f%%&_t)

L. ﬁﬁiﬁ Ca™"§d AP EEﬁﬁT?‘H‘Jﬁ%E" (A) ﬁ?k (B) E¥§EE (C) Ha@ (D)
T Atk

2. THNTERAERSRVFRT? (A) 32 HEH (B) BRI 224 AT
# (C) 5.01x 102 {HFEST (D) 0.2 EHER ‘

3. AR (CHy) FITHE (CH,) AREERETEIREIRHE S (Ui 3.74 TRIK
1.98 3¢ + RIBRESRBEPARET e EEHEHR (A) 1:1 (B) 1:2(C)
3:2(D)2:1

4. TR IER ST EIERE?
(A) IERFEHTSUERFND R FERISUESMA/IMES - FFER
(B) MRR MRS  AISRMKIE » SEUETTREHE
(C) BUERAINRRERE © RIERFIRELAIARR » E@WE&LA&%’E%%E@&@%@E
(D) RIEEFFDTERERMERIRR

5. ARZSAE 1. Satm TP 27CHAE 127CHS + EHE2 BAETE + BIFTSECAHS
FHBLERHEI (A) 5 (B) % ) % (D) 3‘;

6. Mg ZHREBIRA TIHTEREETIAEREE? (A) Ne (B) CO, (C) He (D) NO,

7. 7EERREIRERE » EREECSRAEERE  FTRRHEZLESE (A)1:1(B)1:2
(C)1:4(D)2:1

8. WkEZEAPREWRERK (A) Na* (B) Mg™ (C) SOF (D) CI-

9. THIEMAEATSMTETER? (A) MRETREFERFZRSWE (B)
© HAREERENCERENE (C) REERIRARAEMAHAEHE ZWE
(D) HEIEGERIR A FRETAREN KR

10. THUF—TET es BRI R R 85 ~ SERET-Z50R? (A) nA Hel (B) A
C\1t;sCOONa (C) IFAEHME (D) MA Na,CO;

L 7E SOCH » SEMTARREES 150 2/100 Bk » SRS 50 EAMNEET
STEEERERFET? (A) 150 (B) 75% (C) 60% (D) 30%
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12, E %%‘F T?ﬂ%%’ﬁ%%ﬁ%jﬁfl\ﬁﬁﬁ H%EEE? (A) ﬁﬁ?kf“ﬁ (i%ﬁ
1 5B > BREW (B - LEED (B) ﬁ%ﬁae& £/ (C) Eﬁaaﬁ%) &
B (D) W -

13, 'F’iﬂ{t“*fl’%zmeﬁﬁ %ﬁ%ﬁ; 0.5 EE EU@@?&%@%‘% (A): &8 (B)
i (C) T (D) HEAMN ‘

14, 2A+B—>3C+D zm@z@ R " IEEE'? (A) —ma [A]x [C]i%“ (B),
$0e] 0Bl 10020 ]2 Afa]
‘TFE Igp i'%(C)sN tc>m2m

. 15. _Fﬁlh"" ?{ﬁﬁé‘,‘ﬁiﬁﬁ& ' ﬂﬁﬁ%ﬁ%" (A)0.5M HZSO_; 50m1+l .OM NH,0H SOml
< (B-) 1.0M Hel 50m!+1.0M . NH,OH 50mi (C)1.0M BEER S0ml+1.0M NaOH 50ml

(D) 0.5M H;!SO4 50ml+1 OM NaOH 50ml.

-

- - '-.
- - -t ~ —

= :ﬂ%:éﬁéﬁ%%‘@ﬁ% B 105 ‘
[, 01MzNaCH3c00Hm§z ()=t LR

(CHCOOHZ Ka=18x 10%) -+ Coo
2. MRS AR SRS, Oppﬂl ’ﬁ%ﬂﬁﬂ CsHmos( @ﬁf? R 2 )

. [EILTEREFHRY COD B4 20 =—7‘tﬁl§lﬂ%‘=§%1’“ ﬁﬁﬁﬁ 0.0092 3&/# »
Fﬁﬁ%ﬁﬁzﬁﬁﬁtbﬁ?ﬁtﬁléﬁ_ﬁ" T

| 3. E—HBAwS C: 52 2% H: 13% o2 34, 3% E%ﬁﬂﬁﬁ?;ﬂ; 500m1 2k

FE 1.03 38 » IS TR
(RTH& : C=12.00 H=1.0+ 0=160) B

4 SIERCTRRERI . - - T
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PEERT ]
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H

-\ 4“&80 -?-iﬁi&fiﬁ’ -w-
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ﬁﬁﬂﬂ(%ﬁ3A
1 tertlary treatment

2. polyethylene terephthalate bottle

3. endogenous metabolism,

4. multl-chamber/multl-heari:h type ﬁxed bed 1ncmerator

5. den1tr1ficat10n e
6. Environmental nghts

7 Cahbratlon reference

P -

8 Henry’s Law Constant ~-

QBEXn“QfJ””

10. welght-volmne analy51s -

- -

- "

* -

——

) -

e
a4
T s

-

- e T o owmr =

- o =

- . w7

oo,

t

a

(30 %)

-

r%" "":lb rJiﬁAU 2*]2%1400 500&

L4
(mﬁy

mq%ﬁ e%m&mﬂ n\&&%ﬁ97@&%ﬁﬁmﬂnhz'
BHthAT? 2 %&A%é&e%ﬁﬁﬁnﬁ ﬁ&ﬁ R
A eeev S _ L
SRR ﬁiﬁnﬁﬁﬂwﬂ‘ﬂﬂﬂﬁﬁ#ﬁﬁ* s
) e | EWE | T | g
== | H . (BOSE) |"(BO4E) | (804)
' | s (%) 2188} 26.24] 24.43] - -
T8 uy | SR - (%) -323 191 ‘263 -
TORAT B MY 7.53 3.25 8.73
R | Egs (%)| 28.87| 3068, 2825
41 | M) B T (%) 1972| 2279|2045
- ; - | EES-8BS 0 (%)) 187 ou|  o078| _ .
R o lmlec 3t - eyl -1so| o020 C1es
_ - ~| | &% %) |- B4do| " 85.18| .86.95
; AT T (%) 741 Bo08| 712
} A | KBS (%) 618 622 482
- (35| g | ORAT- (%)~ 063]7 "0.41] 043
g | RSBkl 2t £%)| 28] - 010] 068
: a Yo% | 15s0| wms1| 1305
i Kar (%) |- s1.99] 47.88] 50.00]
- . |ED _ (%) 1765 1389| 17.14
. P iy (%)| 30.36| as23| 3285
P} (%)) 1498| 2191 1653|"
. & & (%) 266( 33| a0
A T (%] 1L82i 11.92| 1241(°
| " {%)|7 084| .080; ‘o048
- - L (%) 0.23| 080 o2
- CHEBE (%) dae| T oae| 047
: # __BERW(C/N) 20.72]. 29.95| 3443
- | BUBABKeal/ ke 1,697.00 | '2,197.36 | 1,750.73 _
T | g K kg | 123800 | 172889 | 135420
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7~ B Iﬁ_%»ﬁ—_ batch reactor (BR) £ FE éontiﬁﬁéus mixed reactor (CMR) ¢
B % B R4k mﬁ#ﬁ ﬂ ’ ?%:ii'l 90%&h dh ik B > A H REAL BB L
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