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1m " ~*~rdI!:j:ll:ttnm f(x,y) == -2- y +8 (2,1,2) 1±X.&,y1:J~Z~4*~~? 

.................................................................................................................................. : ....... ( 8%) 

I 
t 

2 1~ r~4-X2-y2 • 
,,~* 1-2 -J4-x2 Jo (y2 +z2)(k z)dzdydx ,;Lt!:j:l k~m~ 0 ........... ; ....... (12%) 

2 • 2r smx r x -sm x 
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. 2 3 dy . 3 Y . 
-c"(1) x=t -1, y==t -2t '*dx 0(2) x==y" +2y '* dx2 0 ..... : ......... (10%) 

I 

< I 
J\ " ~*~7t: feQX cos bxdx ............................................................................... ; ......... (10%) 


x -x ~ ( )tL " *Ett!*~y == e , y == e ~x$IHpJfIllZ1~ih~ 0 .......................................................... 10% 


- - - - ,

" B9m=fPJ:!i A =2i +3} + k ' B == 3i - } + tk, A~1Rtn jj '~*ltZ{@: 0 
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3. ~a~~~~;f~ Pollutant standards index ~Ald~ ~4h:1f 1J~ 
! 
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4. ie.Jtlt(visibi Ii ty) ~;f>t$t(visual range).t4~ jj~~:1f 1i7J pmJf~? 
I 
I 
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.:IDT~;®'~~®M~;@~~o 

2. ( ) }:A r ft~ t-ft~ !!Ab/ft-J tai l!! ' 1ur* ~ .iE.4 ? ID}:A fL (02) ib 'tT :qt~.fi..t 
;t ; ®5t ~lHh~.~.!f. ~~mtfL~1£.4h ; ®ia-,ti5tifc* 3=.-t-1tHJ4 ft-Jr.tk 
.~~~1£..;@.~&.k-~.~*o I 

3. ( ).l-1.~~.l.1'Fib 'tT~..t*B~ , }:A r ~l!! '1ur*~M ? ID#i-ib.hjljl'~ m ; 
I 

®.~~~$~&.;®mib~&.4.;@~~I~n.~&••~ 
tilti iiE.~ III Nll o· 

4. ( )5t ~.ft-J ~~j:.#,ti 'f1t~PlfIJ~1£.4hti51i ~J:JJ~. ' r",.l-1. r ~tl!!, • uJ1IS 
-):Jt~~~~IBl? ID~~i~'ti ; ®~t~J4: ; ®7j(~'ti ; @.:I:..:l!,!&f(;j"'ti 0 

5. ( )r7~~tl!!' 1ur*~ r 1£.4h;1i1ittJ ~I? IDjf'Jm 7r»a*4-;Bj.*;1i1ittl¥.1£.~ 
1£..:®.~~~.:I:...~~r~tft-J~Ai*.~itt~l¥.1£.~1£.~~§ 

ft-J;®n.~~.~fu.~ib:qt3=.-t-~.*n&~.1£.~~.~;@~ 

~1ti* El ft-J;t~if-~l~}1 *4h1£..~•.:tJt.!f. 0 

1.. ~~*~.l.i~'l7j(~~.l1f-1£..i~i'4t~1h' ,~*-1~J~I-7j(*tft-J~~;ki1} 

7.t 0 1k r", , ~*-4*m~*4e.1it:Q j\. *~~~ ~~itJ: ft-J la­ ' if­~Jt *~i1'* li!>ft 
~*-:qt*? J17r • ii!~4*~jJ~Jtb-lEl nm#f4e.*»a}:A~c...g..? (1O~) 

2.. 1ur-g~ m*1'F m? -t ~ ~.:LAl~~~ ~;J4FA;'JI[i! t ' - fl$E..~~i I ~ t ft-J ~ 
~.I.~.~.~I~'.~uJ1IS~1'Fm?1k.~~o00~ 

3.. tA1£.4hfl t :Q*.i*it~ r,,'~B~ , .1£.4h~.~~5ffil !;-Jtb ffil-tifiJ ~~&. 
t 3!1f.ll: ' ~*­" ~ III ~ itJ.l. ft-J t ratiAh ' 1k r"H~ Jtb ffil -t ib1ur? (10 13-) 

1.. Competitive inhibition : 

2.. Bactericidal: 

3.. Heterotroph: 

4.. CFU(colony-forming unit) : 

5.. Matter cycle: 
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*Fff: lJ3i:* 
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1. 	 The effluent from a secondary clarifier has a pH of 8.3, an ammonia (NH3) 

concentration of34 mg/liter, and is dosed with 1O-3M HOCl. The reaction is 

reversible but asswne conditions are such that only the forward reaction must. be 

consiclered·. 
NH3 +HOCI ~ NH2Cl +H 20 

. It has a rate law, d[NH31=-k[NH
3 
][HOCI] 

dt 
Where k=5.5xl06 liters/mole sec at 400e. Ifk=lxlOSliters/mole sec at 15,oe. What. 

is the activation energy? (20 1)-) 

3
2. 	 7k 25°(: 7."' /Ja Na2HP04 7k7$. tf ~~~jlt~.~ 1O-4M, Kal=7.5xlO- , Ka2=6.2xW-s , 

Ka3=4.8xlO-I31~~ %~~:i-M- ' it1tt;f: ~ ill (1)1f -tf--1iji«(2)'t1~+-1ij i«(3)\7fJi6 . 

i!.fT:t.&.J.t "(4).;it ill f--1ij :t. pH {B. ° (20 1)-) 

3. 	 l~;jj: Chick }tAt' /Ja 1t.~7E.~aJ 8fi (#Ht!f.:it - ~~IIJ 1:1 &.J.t ' 1~.Ht#1t. -t:it 
O.1mgIL , Jim'" 2 ,}.;tA!\7f~7E. 80% :t.~"Mi ' ~f,,'-*-!-~ 99% ~aJ"Mi :t..:JiAfj 

. B~M~1iiJ? (101)-) 



; .. ---­

I 

.. ~.1L~.~··**"W ~ * ~ "*fJJT ; :$t3("* ' ~~PJT 

. 99 '*1fNm±F1t!l:m±1£~WF1t:m~~~~~ f4§ ; tm.jJ~(2) : 

1. (20 n'-)~DlIl~.pfT~-&:~~ u ~~MlI'l~:1J~tj7g~rm (rem SG= 0.8) 1i){fifJJ1~~Tff 
$ , tr:1Jl(J~~ff[9~1tli£~WM~$ , j7g:gBJE:1J~ 9 psi ' W:ti{]IIJ:JJ!ff).R~$OO

J 

1i){1it*~ , EEB9m~~~ , *:ti1JlH~ff$j7g7J<111~fl h? : 

2. (20:fr)f!if=.pfT/I"\Z~PJ25 kW ~JjJ*i§~0.04 m3/s ~t1t* ;f1f~~§lIiI,*Z*&c1$0 . 
te ' ~*t1t*~~fi!f? 1W~300R~~mr~6Omm ,mr~.~~Tf 0.016 iL~ 
ftf::;x~fjl;k j:jJ{(gPm 0 

[11­

, 
• I 

I 

40.mm·]!H~ 
mrtl 

60-mm-:&7.K~ 
30-m-~ 

. 3. (10:fr)~J!ID.l~~:fiB~OO~~~~*~A~~M tEIl:t'IWY5lTz~flElM~W~PJu==ayn0 

:;X0~~7RZ ' ~,*a !Mn ~!M~:fiB:fiB~OO*.Eim!J.l~~z~1t ~ ~DfIL=.p~ , 
tE~FP:fiBlif1!n=0.40 ,tEW*:fiBg\G~Blif1!n=0.28' W:tEOOrMFp·:fiB!l=0.16 (a);f1f0 

tE/Na'cifi.J'ci$}L®YfM (y=4 ft) ~~~~20 ftls ' ~UtEJ1J'df1Bmllffij ( y=30 ft) ~~~ 

~~9/? (b);f1ftErtim!*;fI~10 ;fIZzp.~~~~lOmph ' ~U1±~60 ;fIzzp.~~ 
~~~9/Q 

450 

IS 300 
ft _. y0.lu 

~~.... 
150 

0 ......;;: 111­
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mJL ~ ** W :t!i *- ~ *pff : J.l3t* ' ~~ 
99 ~~JJtm±liJf!lm±::(±~WliJf:m~~~~~ fltl?: mtlt1J~(2) 

4. (10 points) A block of weight W slides down an inclined plane while lubricated by a thin 

film of oil, as in Fig. 4. The film contact area is A and its thickness is h. 

Assuming a linear velocity distribution in the film, derive an expression for the 

"terminal" (zero-acceleration) velocity Vofthe block. 

5. (20 points) In Fig. 5 both the tank and the tube are open to the atmosphere. IfL = 2.13 m, 

what is the angle .of iilt e of the tube? 

v 

Liquid film of 
th,ickness h 

Block contact 
arenA 

Fig. 4 

Fig. 5 

6. (20 points) Oil (SG = 0.89) enters at section 1 in Fig. 6 at a weight flow of 250 Nih to 

lubricate a thrust bearing. The steady oil flow exits radially through the narrow 

clearance between thrust plates. Compute (a) the outlet volume flux in mLis 

and (b) the average outlet velocity in cm/s. 

Fig. 6 

r-­
I 



-, itAFJ!!' *1~J!!#+J!!' -TtJ!!2 ~,#tt 20 ~'1t*J!!!t11~M.~(f~~~-t£.~~~J:. ' 
I 

l!=t~ -rtt ~ 0 

,
1. -~xi[itt1!m -1ifi~dkl!i&lif.. 't 7f i(.jfj-~m if.. ~~!#1t.{fJ1t.*1i5 0 . I' . 

2. ·hjlj·~UtH~iET, ,(NOJ-) .:.t.~~7r'tT~~tL~ 32 0 

3. ~tM~~~~.~~~A~.~{fJ~.o 

4. itj Miil*;fJ1 *iI*.t Qt-'!f~ , ~k ca 1if.J100 -¥-WU~~Ml.~*- ~T{fJ7J<.PJt* J& 0 

5. ~J&.*A.kca~~•• ili*{fJ~~T-¥-8' ••+&••J&o 

6. CO2 , P04 ' Na20 ' MgO j;~ .:Nw~.t±-ft..1t.~ 0 

7.,!;iUt~~ ~Jt ~ uin~ ·t± ~Nk - M:i9t~f,j- 3=. -t- (fJ J& ~ , 1.lit ~M--1!A 1.~~;f~~T ' i-~J&7J<.81l 
. ~it. 0 

8. iPJ.~ ftiti .:Nw.tik:~~ ~ ;ft i1j; .~.5;j:!i! 3lt.:.t.~ #'tit. +~~ 1& JiL.:.t.;? ik 0 

9. ~~-~.&• .:Nw~~&.' m~~&.~4i-~~.ta~*o 

10. PJt1Ji /ii~it.k~~~tMl.~*-~T 7J<.PJt1fj J&{fJiJt,tg 0 

=- ' Jl!{f.JI! ' ' "!k*JI!itf'F~1E.AA'-~#'~-tf.~#'~' i<-#:JI!#=-+:JI! ' 4ij,JI! 411- #1t 80 11­ I. 
J:. ' It=t~ -r tt ~ 0 ; • 

"~k A it4(M) B 5t4(M) &J.t.it if:. (M/min) 

1 0.10. 0.10 12 

2. 0.10 0.20/ 24 

3 0.20 0.30 144 

4 0.30 0.30 326 

%- A it4.:Nw 0.50 M ' B jt4.:Nw 0.05 M ' M&J.titif:.J.t.:Nw 

(A) 15 (B) 30 (C) 75 (D) 150 Mlmin 

2. r jlJ tf "1.~ T tf ' iiiI:tt A ~~* {j~ 'tT hJi;fJ1 J7 ? 

http:Jl!{f.JI
http:Nw~.t�-ft..1t


~'pJT : li3(~ , W:i~'pJT 

f3l.§ : {t¥ 

(c) 4f (d) 6s 

(A) F (B) Cl (C) N (D) q 

3. 	 .w:~E.:ll40.8 %(f) Cu8047j(iZ-W" 100 g , :t:ffliPt Cu804 . XH20 SO g fJa ?!~7j( so g liiE.$(. , }tlj 

x==? (Cu=63.S ' 8=32 ' 0=16) (A) 2 (B) 3 (C) 4 (D) S 

4. 	 lifft.iii~iZ-~1f.~ [iiJ i!t~. r ' :1titlif;b~1ar:t~t~?OZ-W"f;b 1t ~ 1.07) 

(A) 1 M> 1 m (B) 1 m> S % (C) 10 % > 1 m (D) 1 M> 10% 

S. 	 1f.A~~t'«~.r~~M•• ,~:t~~ili{f)~t.~? 
(A) n=S -7 n=2 (B) n=4 -7 n=l (C) n=6 -7 n~3 (D) n=7 -7 n=4 

7. 	 ~i.:!It1b1;-4h.R*,t;,9t, A, it. , #fllli[;t.. ft.i.il.~' )l.*"~!~ 9 it~, ,~.!i*-Jt~11=ffl~!1~ 
4 :II~ (f) CO2(g) , 6 :!It~ (f) H20 (g) , 2 it.ifi (f) N2 (g)(19j~li~ h ~~) , }tIHb4h J ~ : 
(A) C2H6N2 (B) C2H4N (C) C2H4N2 (D) C4H6N2 

8. 	 4hl!~1b~~!' r7111ar:t1~:t?.t~? 

(A)~ ~~~#fit eI (B)Jffi ~ {f){jf 711 (C)$i-~ {f);ftAA~it eI (D)$i-~ M (f) '*- 51 h 

9. 	 r 7111tJ U)}~ - {IE ~ iZ-~!I ~~ , 19~iZ-~h'j$iiii~? 

(A) Mg (B) Cu (C) Au (D) Zn 

1O.:M- HCN ~ Ka=3 x l0-
10 4'- HC~aq);fa HCN(aq).:Z.il.*"iZ-W" t (CN"] .SxlO-9 M I Mi£1;-~ t 

( HCI] : (HCN] ~ (A) 0.2 (B) O.S (C) 4.S (D) S 

11.1f. - ;kit~ 2SoC a~ , r 7'Har*titft • .:j~ili:.l!~ itit? 

(A) N2 (B) NH3 (C) HCl (D) C4HlO 

12. C4HgCl 12 (f) lHl4:4h1f £Ht ? (A) 3 (B) 4 (C) 6 (D) 9 	
" 

13. 1f. A(g) +2B (g) -7 2C (g) t fJa A. ~*~ ~~ A (g)#f B (g) , M.&.J.t It.!f#!rat ' r 7U 1ar:t.iE.1f{i? 

(A) (A] = (B] (B) ( C] = (B] (C) ( A] > (B] (D) ( A] < (B] 

14. r 7'Har f.diiZ-il~jl.*"~!~ 1111;-- ffl *- ~lt§:.Mt.fif;Z-~? 

(A) CH3COOH ' CH3COOK (B) NH40H ' NH4Cl (C) H2C03 ' NaHC03 (D) HCl ' 

NaC1 

IS. n~~ Zn I Zn804 (1M) II Cu804 (lM) I Cu itiil!..:Z.{f:t.l!1ar:t .iE.1f{i? 

(A)~*Ji~ ~*Ji (B)~¥:-;f..i·~ ¥t;f..i (C)1f. Cu804}Z-~fJaA.Y t Na28 'tiil!.it1iL~~ 
(D)i$t it B~~*Ji1t ;, i~~.![ 

16.1f.~)~[iiJJlr ' fIJdJt~:tffJft.i.~iti. ' PIT:tffJ~M f;b~ : 



(A) 1: 1 (B) 1 : 2 (C) 1 : 4 (D) 1 : 8 

17. X20 7 2- tf 1f 1061~ 't-r ' Jllj 52X ~ tf -ftt1f .$ Y1~? I
(A) 52 (B) 54 (C) 28 (D) 26 

18. ~t:. -rx Cs ' F ' P *-=-1~ j(. -t a~ electronegati vi ty AA,? 

!I (A) Cs < F < P (B) Cs < P < F (C) P <; F < Cs (D) F < Cs < P 

19. T 711·}j~-7j(iZ-i~ tf };crA BaCh 1t~ it.il.1.~Jl.ihl1? f 

(A) AgN03 (aq) (B) Pb(N03h (aq) (C) Na2Cr04 (aq) (D) K2S0 4(aq) . I 
20. A2 + B2 ~ 2AB(.6H = -321 kllmol) ; Jt. A2 ~~;tn5~ AB ~;tn5~ -.f ' B2 ~~;tn5~ 393 

(D) -161 kllmol 

, 

I 
I 


I 

I 


