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Complete the followmg problem‘s_qr ’ o .
l ¥ ﬁ:-- . = s, '\""' 1
1. Is* the heat conductlon equauon, pcp(al‘lat) k, (Qleaxz), where k is
o N %

-.-.1 " TR

thermal conductmty, dnmensmnally conmstent" (5 pomts) Jane

2. Water at- 20°C; p =1 'E—3 N, sec/m fonns a boundary: layer near a solid- wall
of sme-wavec-shaped velocnty proﬁle -as shown. at F1g 1.. F or the given
thckness and pealcvelocuy, compute the shea: stress in the ﬂu1d aty equal to 6
mm(]Opomts) - \ e Y

-1 ‘;w - - - -
1

. ; . 1
o e e e
"L e -T - b3 e g™ 10mfs

't

S . Flg 1

8. The pressu:e drop due to friction for flow in a long pipe is a function. of
average ﬂow veloc1ty, density, viscosity, and pipe length diameter. How many )
pi groups are you going to have? (8 points) -

-,

4. For dynamnc sxmllanty, what hind of force ratio does Reynolds number

-

represent?” (7 pomts) .

t -,
LY

The pump in Fig. 2 has its maximum efficiency at a head of 45 m.. Ifit is used
to pump ethanol at 20°C, p= 1 2%10° ke/m/sec and p= 789 kg/m through
200m of commercial:steel pipe, what is the proper pipe diameter for maximum
pump efficiency? (20 points)
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Z » Small différentes'in gas pressures aré commonly measured with a micro-manometer-of the.
type illustrated in' the following figure. This device consists of two large reservoirs each -
having a cross-sectional area, A, which is filled with a liquid having a speciﬁe weight, i,
and connected by a U-tube of cross-sectional area A, containing a liquid of spemﬂc weight,

T2 Whena dLEEerentwl _gas pressure, P-P,, is applied a differential reading, b, develops

pressure dlfferenua.ls Delermme the relationship between'h and P;-P, when the.area ratio
AJA is sma]l, and show that the differential reading, h, can be magnified by making the
difference in speciﬁc \'veights"'yl Y2, small  Assume that mmally (with P,=P;) the fluid
levels in the twq reéservoirs are equal (15 %) .

-

-m

- - 1

L Lot e

® * Water flows steadily through the large'ta}lks'showing in the following figure. Determine

the water depth, hA (20%)

s

* The. veloclty potenua.l for a certam ﬂow fieldis T .
. o2y, C
Determine the correspondmg eream function, (15%) v )

—_—— - ~ - ~ .

* T
.

It is desired to. have this readmg sufficiently large (so that it can be-easily read) for small
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AMRRIPEER T AE S 2  ACREMFTIREERE » FT={E 5 2% (Independent
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%2 Analysis of Variance

Source Sum of -
‘ Squares
Model + 115.30366
Eror '2,13979| _
CTota 117.44345!

%3 Parameter Estimates

Variable Parameter Standard
Estimate Error
INTERCEP 39,795541 3.92790829
X1 -8.300354 2.93070316
) -0,000806 0.00015873
X3 . -0.001677 0.00015064
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1.(10%) A completely mixed reactor has an influent flow with a concer_ltr:ation of 200 mg/l of A
and a flowrate of 400 /min. The reaction is first order, and the rate constant is 0.40 hr!.
Please determine: .

a. The required detention time and the volume of the reactor if the effluent contains 20 mg/l of A.
Express volume as liters. )

b. How many times larger a completely mixed reactor must be than a plug-flow reactor for 80%
removal or c:(;nv,ersion. ’

2,(10%) Please.estimate the time required to destroy 99.9 percent of the Benzene in a waste gas
stream at 400 °C, 600 °C, and 800 °C. using Arrhenius equation

k= A exp [-E/(RT)]
For Benzene
A =743 x 10*" (1/s) -
E =959 kcal/g mole
R = 1.987 cal/mole/°’K.
and using a pseudc; first-order reaction equation.

3,(10%) A ground water aquifer is contaminated with toluene. Contrast the relative effectiveness
of air stripping to activated carbon adsorption by providing a conceptual design of each process.

4.(10%) Soil on a ten-acre site has become contaminated with a mixture of volatile organic
compounds. Prepare an outline indicating what type of data you would need to collect to begin
analyzing remedial measures.

5(10%) 100 mL of a 600 mg/L solution of benzene are placed in each of five containers with
different amounts of activated carbon and shaken for 48 hours. The samples are filtered and the

" concentration of benzene Iqeasured, obtaining the following analyses: ’

Container: 1 2 3 4 5

Carbon (mg): 600 400 300 © 200 + 50

Benzene (mg/L): 25 99 212 310 510
Determine the Freundlich constants, K and n, and plot the isotherm.  Initial contaminant:
Ci =600 mg/L; Volume, V = 0.1 liter

6.(10%) Briefly describe t}le major physical processes and biochemical processes involved in self-
purification of watercourses. ’

L

* 7(10%) Please describe rapid mixing and flocculation op'eration and their design parameters.

[ —.
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8.(10%) Please ééti'rné‘;ing ‘the moisture content and the density of a solid-waste sample with the-

]

following composition )
o 3 X fl -t "g

O Pt

Component "L 5« ' % bymiss

.. Moisture Content (%)

Density (kg/m’)

Foodwaste . . .= . -= 15 70 290
Paper 45 ' . 6 - 85 '
. Cardboard 10 5 50
Plastics & « - u” 10 65
Garden Tr‘ix;upi'ngs;_ R 10 60 105
Wood o s 20 240 "l
TinCans =~~~ ' - 5 3 90 f
IS ’ o oe B
9.10%) AGTEIERIAEI PRI & AR -
B U I ST .
. 1010%) FGILFAEFREE “(Pyrolysis) BRE REZEV)Z J71E B ABHRREL -
T 1 ’
T 0. S N T o :
- - f
i ]
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FlashPomt _‘,:: RS ' B I

T3 Partwujate A ' i - A
«4.-»,_9d%¥hresh°1% e e T S A
5." Noisé Weighting A R S
6. LatentPerlod CoieL ‘ ' )
'7. Lux/Footcandle '
., 8. Non-lomzed Radiation . ", vt = - ;1 ..
9 Seml-Clrcular-Cannell L A
T10CDEHT T L TV Rt
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1. BF& 63.5 a’aﬁ)%M £ A AE4 4.98 LB RHEF 398 'ﬁ;é&%
E'J ﬁbﬁ@ﬁ%ﬁﬂ% (A)Ha (B)y2 1§ (C)Hﬁ (D)44a o

2. What is the’ proper set 6f coefficients for the followmg equation 7.
_ HSg+_ Hag*_- (MnOs Jey=__Mn"y +_Sg + Hzoa) :
(A) 1,1,1,1,1 1(B)123321(C)562258(D)243521
(E) 8, 5 3256 .

3. fi— 7% 16 flk B2 ¥Clfa Cl 2484 Abundance THIB__
& (A)Fractional Crystallization (B) Vapor Phase ;
Chromatography C) = Exﬁﬂtpﬂx (D) Mass Spectrometry

4, = %L.ﬁ.*fbﬁ?ea%‘f’ KHFy> i%&%rﬁb;ﬁﬁiz%**‘? (A) #
ﬁ;% «(B) %ﬁ—}’-éﬁ% (C) E[,ﬁ}i% (D) {-f}/% 4 - A

e

N

5. THMmE+ > ﬁ%aﬁi 5 55&_75’:“7]1 + (A) CH;CH; (B) CH;0H (C) CClLy
. @)CH; -
6. Thé rate constants for the decomposition of a compound are 6.2 X 108!

at45°C.and 2.1 X 10”8 at 55°C. What is the activation energy for
this réaction-in kJ/mol ? - _
(A)46 (B) 1.1 X 10°(C) 2.5 X-10° (D) 2.5 X 10* (B) 1.1 X 10 »
d ' * e . . t -
7. The equation constant for reaction (1) is K. What is the equilibrium

constant for equation (2) ? )
SOz(g) + 1/2 Oz(g) = SO3(g) ................ (1) )

. 2 SOs(g) =2 8Os5)  Opgprrrrsvssrrre 2)
(A) 2K (B) 172K (C) 1/K* (D) K* -

8. 0.10M NaOH /& & 50.0mL ér’J 0.050M HC1 - }Ju)\'F?lJﬁr‘%:f%d’i

(H;0") =2  (A)Vnou=10.00mL  (B) Vyaou=24:90 mL
(C) Viaor=25.00mL (D) Vyaon=25.01 mL o :

*
. B *
_
I
-
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9. The solubility of sﬂver acetate [ Ag(CH3;CO,)) ; mol. mass=167.)
is 0. 73g per 100 mL of water. What.is the solubility product of
silvér acetate 2 (A)5,3 X 107 (B) 1.9 X 107 (C) 4.4 X 10° (D)2
X 105 ()48 x 0%~

l

10.Zng | —>on *12¢ E=076V » AR
Zng+ 2H'(0.001M) — Zn®' (IMy+ Hy (latm) #4a g2 BB
(A)0.58V (B) 0.49V (C) (_).67V"(D) 0.83V .

11 T?‘J@/x?ﬁ?z%’fb%/&f\f’k‘fﬁ ﬁ%z—ﬂ(f&;ﬁiﬁ éa ?
Aa)yv (B) Sc** (C) Cr** (D) Fe** I

n?ﬂﬁ%me’weeﬁﬁeeé
(&) {5P (B) TiNa (€) Mg’ (D) %P

mTﬂﬁﬁmé%wﬁefeiﬁﬁee |
(A) HOOC*C = 'C-C OOH =(B) PNEL), Cl, -
(© [ Zn(NH3); ) Cl- (D) Co(NH;); Clz V
(E) HOOC- CH—CH-COOH :

14.The first law’of then‘nodynamlcs can.be expressed mathematically-as’
follow: (A) E—q—w B) E—q+w (C)E=q X w (D) E=q/w
(E) AE=q+w S T -
15. 5 f2 88 EKsFe('CN)s 1 ﬁ-zta»‘% 329 » U 300 £ AR 10cm’
Ao (KEEEALgon’) + RAF TR RELS -0.676C
J$ﬁ%@MTﬂﬁﬂ%§%%Aﬂ9(*mm—w6CmW
(A) KsFe(CN)s — K'+K,Fe(CN)s
* (B) KsFe&(CNjg — 2K'+KFe(CN);2
(C) KsFe(CN)s"— 3K™+Fe(CN);2 =« - .
(D) K;Fe(CN)s — 3K™+Fe™ +6CN> .~ -~ " _
(E) KsFe(CN);, — 4K*+Fe™ + 6CN- - Y
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= ”rﬁ-ﬁﬂ*ﬁ.ﬂﬂ:tﬁ (40%)

#ﬁT@%aﬁz$%ﬁﬁ; S
! a) 00IMKCl " - - '
- 59 0.01M H,S0, ’ "
C) OOIMAICI_:; *
- d) 0:006 M-CaCl,+0.015MKBr ~~

1&)&%%%%@F%aﬁ&ﬁﬂﬁﬁ%ﬁﬁﬁz 58 o

2 SOPAR RS » AN NGO MBI » 6 %, 50,7 8 WinO, -
"TUTAFEREN 7 .
MnOF +4H" +3e” & MnO7 +2H,0
SOZ +H,0 & SOZ +2e +2H*

ié)%ﬁ#&@ﬁ;ﬁé&ﬁﬂ
b) ('s0;? ]?@*“7%)# 0.5N- “ﬂ«k'ﬁ%y & Fay 02N @4k
’ M*&/&&T?ﬁ 100 ‘%'ﬂ' SO3 /&Pﬁm%fiﬁﬁ

3. fﬁ’i’ﬂif@ﬁﬁfé%»fbi"-%fé’zﬁﬂﬁ
_a) 2ERAMB—MAmET uﬂ“’ﬂf‘ﬁgﬁ Fﬁﬁ-ﬂ'—ﬁ—?af?&mﬁkzﬁ
- A o (3"/0)
b) m%ﬁ‘i&»&'—%%ﬁ“‘*—ﬁi ’iﬁ)@g$dﬂ%§xilll§lmﬁﬂéiﬁ¥
B ER FERMEIEAR? CEHABEN—HE R
C wmHSEEPEL (3%)
c) Wt b)) MREZZMBAMABRAAET TS 54
~REGHEEE R AREAARHE - (4%)
4. 4bl¢réﬁﬁ4bf"-a‘h’ﬁ'ﬁ‘§4—“}ﬁ'
a) UL DOMBH ST EHELZBIBAT -
b ) B4 (Polymerization ) RIEA GHILTE L FEH 2 WL
E-—ﬁi%‘t“&fé%m?ﬁii%{ﬂ‘l’mﬁkﬁﬁtiﬂiﬁﬁéﬁi%
BRA
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