i PRACTICE EXAM
MAME:

CEZ51 Exam 1 Environmental Physics. April 4, 1997

160 points kel Closed hook and notes.
NOTE: SKIF ane of the following problems; 1, 2a, er 2b.

You must clearly indicate which problem yvou are skipping by deawing an X across it
Chherwise, you will be graded on the first two {1 and 2a).

b [20 pointa)  The hydraulic gradient in o groundwater aquifer 3 000380, The depth of she aguifer =
LHE m, the hozigontal width of the region through whick groundweler Sowa 35 § ke, the hydraulic
conductivity of the squifer material is 30 m day, and the porosity s A0%. What & the voluroebos Hew
rate of watcr thraugh the pquifer? Fepoet vour answer i urits of m¥/day,

[Thia problewn may e selected as bie ene pou skip)
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CEIR] Fafl 1905 Exain 1, Environmental Fhysies. Appif 4, 197 i

oA TR gailom reactor is used b o sewape trcatmeent plant. The influent concentrabion is 10H) gL,
Lite eHluend concentrabion s 25 rog/L, and the How rade through the peactor 3s 500 galloss/min.

(&} (30 pointgd  What is the frst-ontee rate constant Tor decay of BOTY in the reactor? Assume hat
the reactor can be modebed ag o CSTH. Report pour aeswer 1o enits of ket
{This probletn [2a) may be selocted ps the ane you akip.)
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CEUS] Fali 1006 Fxura 1. Environmental Phicses. April 4, F8RT

() (20 poists]  Assuine that the eactot shonld e modeted as o PYH with_ﬁra_l-nrdﬁr {L?r.ay, oot a.::
« TRTH. In thel case. what must the fiesh-osdec ey TMI.E ropetant within the PRI fearton
[The probiern conditions stated at Lhe stast wf ;H'{rblﬂrft o akild apply
("[his problom (26) may be selented as the one you akip.]

First-arder decay rote constand within FFR = &2 - O & | i

e e P e e S S WL U S e e e

fo) (5 paints) 1 bas besn delermined that bhe oulbed soncesdration is oo high, and thst 2 a sesuit,
the semidenecr time in the terchor st be dowbled. Assemang thet al other variables remain
copstabt, what st e the volumme oF the new reactot™ (The prolbletn copditions slated at dthe
start of problem 2 5811 apqy.)
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CESSE Fall $996 Exam 1. Ervirenmental Fhysica. April 4, 1997

(ft What Fraction of fh iritial concendration of A i lelt after 30 dags™ [Still assumes that 8 =5 constank
= How B0T M, and K7

Fraction of initial concemtration of A eltafter 30 deys = . )

. (b5 puints)  Each of the following probiems or siluaticns can be sofved wsing a mass balance approach.
fn each case, deterrnine whether the mans badancs would be steady-siate or non-sleady-siate, wn<d
whether it would he copgervaiive or ron-conzervadive. and ciecls bthe corcect ansaers.

[a) Chloteffuorearhons (OFCH) are jnert in the troposphere [Lhe lower atemosphere), The only sink
for CFCs ie the trapraphere is stow movernent of adr carrying CFOs from the troposphess 16 the
siratosphers (Mhe uwext higher zogion of the slmwosphere), wheee they destroy the stralospheric
onone layer. Te prevenl this desteuetion, OFC pracuetion e een nearly halted. Asswming that
Litere are o bonger any sialasions of CFCs 1o the atoinaprhere, how lang wili it take concentrations
of {OFCa in the troposphers to deop to 1014 of their current Bewel?

Thia problem is

e ———
steady-atate @-51‘.3&&}-—%&!;13 i
and the compound is
FW-.. .
i’fﬁ_ﬁ;la_rmtt};ﬂ; non-conservative

(&) A teaking exbaust pipe o seeding carbor meeoxide (00 into the interior of a car ad a rale of
FlgSe GGiven the rate ab which cleak mir enters the car thronegh the vertiiation system and the
(equal] rate ail which interior air exils Ehe car, determine Lbe concenération of €0 in the car after
it s been detven Bor o boeg time. 00 i inerh.

Tlis problen: b=

A non-ateady-state

god the compeund is

R
C’E?r‘;ﬂ&rmth_ré_”_"“:} Do~ copservablve

fe) A YOO incinecalor e used ko destroy at arganic pollstant produced in a ehemical syneliesde. The
resldence bimae in ihe meinerstor is 00601 5, and the chesnical is deatroyed in the incineratur witl
g first order rate constant of 4.6 » 107 577, YWhat is the concentration of the pollutent in the
incinerator exhanst?
Thizs problon iz

—_—
C’myusm non-ateady-stuke

ancd the compound iz

r ) ' 4
LOnERIYAtIvE /’;;-nnwnservatﬁh\




Type 4 :
MNAME:
CE25T BExam 1 Eovironmental Physies, January 8, 19497,

1D points lotal, Ulosed book and notes.

1. A pond, which can be modefed a4 CSER, hos two inpuds a clean streamm (G, = [ mYs) and a
pobtutant discharge (¢ = T m'/fs U = § mg/E]. There is n aingle river exiting bie Inke. The lake
volame, 17, is constant at 2.6 = 10°% m®, and the pollutant is nol destroyed chemacally o bicjogieally
in tha lake. AH flows and concentrations have bean constant fox the past year,

fad (10 pointz)  {I) Write & mmase bxlance for the e of pelivtant i the lake, Use rymbels {Q
V. O ete], vatbher than the mumerical values, 1w your equetion.
Simeplily your flead egustion by eliminating all terma wiich are equal 4o zere, and circle your final
rmess balanoe equatkio.

@= Q4 Ct QAL

{2) Praw & diagram of the stluation and identily cach ferta of vour mass batance squatian with
refesence to the diageam.
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bl {30 points} What is the concentration £ of the pollutant in the labke, sxpressed in mg/L?

O % ma il



R Falt 18 Byapn 1, Envicosmentyl Phusics, Janlary § T997 2

Freblem 1, continued.

[dy [7 points) {ipnsider = =ituatlon in which the pollutant discherge into the lake is eliménoted.
{Theat i, the ooly flow inbo the [ade s 1the clean strearn.] Wrile the roas balaboe squatiog For e
mays of pollutint in the inke shortly after 1he time the diackerge i elminated. Use symbwods
(0, GV, ete} rether thon oumerical values b yoor egueation,

i
e T -~ g &
AE ¢ &

(e} {5 points]  Write Rhe equrtion for concentration in the lake as & fonebion of time alter she dis-
charge Io eliminated. Cirele your Snal equation, which should be in the form Qi = .
Uise syxebols (0), ©, W, o) rather thas pomesickl valger o your edquation.

o

Cle)=cCloye

([% {H pointe] Tor the stuation in part (d.el, what b the polivtant concentrstion o the lake 3 days
afber Lhe discharye 1a ebitminated”
If sou dod nod odtoin on answer for poet (B assnme thad the comeentrution of § 0 0 ix (00.0F sglh.



CEZSD Ped] T390 Exemrr I, Emvirontmenial Phyaics. Janmagy 8, [HF7 a

T, (5 points]  Whal in the reterdion thne of the pord o problem §(a)}? Express your answer in units
of dave,

t,. T3 GI“*E}!

3. A drop of dye has been dropped inle the center of an otherwise clear lzke, The concentration of dye
ar & fuprction of Eaal-West distance aceoss the lake shorely afterwards 25 shown e the fgare below,

{a] {10 poinés) What would the plon of concentration versus E-WW location took bke smne time taier?
Diraw the sxpected profile on the plol helow. Asswme that the lake s nfnitely Inrge and that
tliebe B Bo cwreesd in the bk

Yy

[

RN

Fusl West Locanor

b} 65 points)  Most of the trankport of dye o this probiem weuldd oocue threugh {owde the best
anawer}:

mechanical dispersica advoction

e
mofecualar diffugien turbulent EHE“D
—_



(CE251 Fzil 1096 FExam f. Enviroomonial Pheoros Janvary 8, 1027 &

fi. A partiche 1 settlimg through water wd its Lerninel velooiby.

ta) What igfare the downward forcels) eoling oo the particle’
# (5 poinks]  Jdentify eack foree by naens or by deseription.

» [ pointe] Provide a formula for ooe of the foree(s), in terms of perticle dismeter (L4,
particie deasity pn, partiche seetling velocity (s}, Suid density {py), and/or any other needed
paratelers (don't use smuerical values for these parameiers),

f0) What wfare the upsard forced acling on the particle”
o {5 pointe)  ldenttly erck force by nams or by description.

= (3 puints}  Provide a foxmula Jor one of the fepeels), in terme of particle diametee {1;).
parlicie densily g, paeticle seatling vebocily {x,], Fubd density {gp ], andfor any otlher needed
patavneters (don't uae suraerical valves for these parameters).



CEXT Fall 1599 Exam 2. Physical Processes. Cctober 20, 7959

Equations and Constants

Density of water = 180 gfom®
Viscosity of water = QL0118 g ern™2s?
Viscostty of alr = 1605 x 107% g em™1s™
(ras (lonatant FE == Q08 (- afmd/{mole - K0
= §.905 » 107 {mn? - gl f(mole " A)
= §2.05 (et - atm)f[mole - A
= 8314 J/{rmale © K)
Molecutar weipht of {ormaldehyde = 30
Heat capacity of water Qo = 4184 J/ky -7 )
Pl =nHT
g = 380 cms®
1 W =1 /s
19 L e L
Atomic welghts:

(= 12
N o= 14
O =16
S =32
fe = B3R
H o=l

€] = 35

. I Ly
Giokos Settling Velocity: 1, = —i5—" i

Yiokes Drag Fores: Fp = dnpliae

ol
g e D_JS_

LAt
b= QA= K

p

T
Volume of sphere with diameter L, = E"ﬁ



