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~ I l?l:(~ 2 

~fi: JI~~..tl'al: mfL ~ ** f+ tt 7::. ¥ . 
~.A.~ 100 *~ffttiJi±lJI~tiJi±1±~.fJI:tM~~~~~ f4 § : V'&fJt)j-(l)

r 

. ' !tl3l. (# 30% ' ~1¥~1D) 

A . _ {X + b , X< 0 , ' '? i 0
1. v I(x) - 0 fiUT1U~~fiiJ1rfIEUi ........................................\.......... (5 Yo) 


cosx,x~ 

(A) b=l~' f(x):tEx=o~il~.fEl)FOJV&5t 

(B) f(x):tEx=OOJ~V&5t 

(C) /F~ffii b 1,tgfiiJm ' f(x):tE x =0 il~l.ELOJV& 
(D) b=l~' f(x) x=O/Fil~• .EL/FOJV& 

! sin-Ix 
22. >.K J0 ~ dx ==? .............................••••.. •••. ........ ••• .•••••••.. •••••.••.. .......................... (5%) 

" 1 - x 

2 2 

(A)~ (B)~ (C) 1l" (D)~
36 36 2 72 

co 3 
3. T1U=@f!JEn$1it9J ' 1!fl~®OJJ~}Jf.I*f!JE~1f[ I ( '"' __ 45l:~ ? ...;........... (5%) 


• n=1 n n + 
~ 

(l)}fj L 3n-2 ~c~f!JE 
~ 

(2)}fj L n -2 ~~!R~c~f!JE 
~ 

(3)}fj L 3n- l ~c~f!JE 
,,:! nal lIa! 

(A)1,2 (B)2, 3 (C)1,3 (D)l, 2, 3 

4. ;Sf 1.'&x!MyB'gffillf[,.ELy xLffillf[' fiUg(x) =f(x, y(x» ~D*0 

I(x ,y)=sinx+~l-l y(x) =cosx ' ~U: = ? ................................................ (5%) 

(A)2sinx (B)2cosx (C)-2sinx (D)-2cosx 

, J16J -IX • 
5. T1UI!fl~-~T$¥~ 0 0 f(x, y)dy dx ? ...........................................i.. ......... (5%) 


(A) J4oJ 16i I(x, y)dx dy (B) J2
OJ 

S
JY I(x, y)dx dy 

4J 16 JSJ JY(C) 0 y2 f(x, y)dx dy ~D) 0 0 I(x, y)dx dyJ 


6. ~H~ JJ I(x, y) dA ~f~~!Ml;&1,tgm*l5t ' nt~R3mT[I]pff7l'L&i:l,g~? .......... (5%) 

R 

(A) J:J:sin8 f(rcosB, rsinB) r d; dB 
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jtJ'Ql Wl1 iL ~ ** 14 ~ * ~ 	 ~pff : ~~~ 
~~ 
IOA}r" 100 ~6f.)j]:iJi±!JI~liJi±:f:E~~fJItt?~S5~~m f4 El : V&fJl5!(1) 

2JliD 

(B) f~f 4sin8 f(rcosB, rsinB)dr dB 
00' 

Irf 4sin8 
(C) f 0 0 ,f(rcosB, rsinB) rdr dB 

:"s"n~"""-	 • x(D) JJJ:Sin8 f(rcosB, rsinB) r dr dB 

, 	 , 
>J<:1!i C( 2, 1, -2)¥tl}m~ml!i A( 3, -4, 1)& B(-I, 2, 5)ZJ[~~S'gl&~~E.? ....~....... (10%) 


I 
t 
I 

8~¥~~r S'g~f:j(m;g~~5i1N77j( '4tftfttt:mS{~Ji~JI.30° , >J<:)frEtfj7j(~S'g 
mm? ................................................................................................................... : ........ (10%) 


[Q, 	
2 3 t', dw ! 

w=/(x,y,z)=xy z x=cost,y=e ,z=ln(t+2) '~>J<:-d I....... (15%) 

t t=q 

, ~>J<:~0 :::; x < 1, 0 < y :::; 1C iBIIlTzm~{Ei II y cos(xy )dxdy .................... (15%) 


2/\' 	~>J<:ElEOO z =1-x - y2 , Z ;::: 0 WEf3{TIJj~ x, y m~$rlJJ=S'g[Q{lSlml!i ( +1,0), (0, +1) pff 

:f11nXS'g:1:J~~fy1 ' pff3troJ~W tfjS'gmm7;:/j \ ................................................... '........ (20%) 

http:4tftfttt:mS{~Ji~JI.30
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~ 	J1. ~ ** f-f. ~. *~ *f1Jf : l!i~* 
100 ~~ItiIj±JilEliIj±:t:E~~JiJIm~~~~~ WEI : !!tiJ!1t~&!!t!.l'~!f9J.J 

-, ••~•• , ••~~,#~+~ 

1. 	 +anffljcJ~/!ji~kJt~~'~A' -f!ffl4hi! lOX, Eli! lOX, tt~£Ae.l*ii!.R..4t 
~ El i!pq , ~~ff-'~Aft-&.J.i~ 0.25 rnm ' $N Ih jt;t~iif~I1'~Aft:t;t~ 

-&.J.i1&7 
(A) 0.0025 rnm ; (B) 0.025 rnm ; (C) 0.25 rnm ; (D) 2.5 rnm 0 

2. 	 r :vH4i ft-fur:::i!f/F~ ~-ft.~ I@j "I 0 

(A)cflj-ft.I(nitrifying bacteria) ; (B) Z1i.1ll I (sulfur-oxidizing bacteria).t ; (C)~~ 

Z1~1ll f!j (purple sulfur bacteria) ; (D) .$Ill I (hydrogen bacteria) 

3. 	 r :VIJl1JlIuj:.~i:iif $-~1[.:r11f~. 7 
(A) NADH ; (B) CoQH2 ; (C) Cytb ; (D)J:J.J:. f iif 0 

~ .~4h~4~"••*~+~·7 
(A)Ai~)~ ; (B)i\)~ ; (C)7j( ; (D) J:J. J:. f k 0 

5. 	 .~4h~Ill)jBfl.-ft. iJ .t1·.~ff-~ij6 i: ' ~4kJ-A r :VIHur~~i(.:ft$Ill~B-f~ ffl 0 

(A)7t.~6 ; (B)~~6 ; (C)ATP ; (D)jJJij6 0 

6 .	 • ~4h~4t-J5/F ~;ftu~-~ 7 

(AH!ilftt-1H' , ~b.f{ if1~A ; (B)1t7i'!* ' +\~.t~tl!if.+* ; (C)~"-+ ; (D)+~1M~ 

~~l~.1t. 0 

7 .	 • ~4h~-&.dh~~;:~Jf:~: 

W.~M-••M-.~M-~~M;~••M-.~M-~~M-.~ 
M;~~~M-.~M-••M-~~M; ••M-.~M-.~M-~~ 
jt,ij 0 

8. 	 r:Vlj1iif:::i!f4hJla/F"*~;f&"J~*plT.4~4hJla 0 

W~_~#.~~~_~;~.·*.£~;f&;~~··~·;~lfto 
9. 	 -1!ill! ~ Michaelis-Menton Equation ~~i:&,4' 41!&'4l!if.:it 0.25 Vmax' 

M~fjlJ.i41& : 
(A) Km ; (B) 1I2Km; (C) 1I3Km; (D) 2Km 0 

10. r:vtlll}J~-JJi/FJI~~IllM~.7i1ii(. 0 

(A) JJf Ji ~7i(fragmentation) ; (B):IB.:rt:SB.:r(sporangiospore) ; (C).::..~~* 

(binary fission) ; (D) tI:I!f ~7i(budding) 0 



m Z ]i(;Jt 2. ]i) 

~~JL~#f-ttx*~ 	 *,Pff : J.i~* 
f4El : l\i:tj!1~~:&l\i:tj!ti!f7JJW 100 ~i:j::f.t1ij±li1E~1ij±1:E~Wli1Em~~~~~ i . 

=- "ttJ.~(4ij.-~+7} , #1i.+7}) 

I 

1. 	 (a);jf -7j(j~ , Jt..*";jf,l;»t~iUlitJ.i 50 mgIL .&. C02 jtll 30 mglL ' i,t1tJ.J!IJ 

v:r.7j(~~:t. pH 1i1!;1PJ ? (7j(ill.tv 25°C ' KA1=4.3x1O-7
) j 

(b).~ J:..i!:t.7j($~~.!! tb lll~iliJ1R.Jt.. C02 *"j:i~j)13 mgIL , Mv:r.*~~:t. pH 1i 

.tv1PJ ? 

2. 	 tt~a~ CFC t.t ~ fLlj liJtJ!EJ!J 1tJ.1t.1'F ml!j'J( 7J;fM.~ ° 

3. 	 ~lti4ft~~~Jl7j(EJ!J*~jj5h 'iiftb Freundlich·t!&Jl{tf-jlU!.J.m i Jt..jf~
I 

,~*tb "'1Ir.~lti,l;»t~~~ ~~:t.j:ft~ ~~7~#j:EJ!Jftitlil I iif~f K ~ n I . 	 I 

7}M.tvQ5.&.lno+~.*"30"'~~~Jl*:t.~~~~4"'~'~S~~ 
4.tv~T"'1Ir.j: ? 

4. 	 ;fl# Chick Jt# ' 1F1"ttiJa 1L~7E.~lQ Ui EJ!J.ltifiit. - PWf!J h &.J.i. ' +~~:.t it. 
O.lmglL ' Jujlj ... 2 7}jj:1t iif~7E. 80% :t.$lQ iii ' t~ro' ~*~ 99% ~lQ 00 :t..:ft~ 
~M.tv-fiir? 

5. 	 -W.tt.t,l;»t~(H2C03(aq))1f. 25°C r EJ!J ~ -~$iff 'itit~ Kj=4.61 x10-7 ' ~;jtJt..1f. 10 

°C ~:t. KI ° (H2C03(aq) AH ~ = - 699 kJ/mol, HCO; (aq) AH ~ = - 692 kJ/mol, 

K2 -AHo 1 1 
W(aq)AH~=OkJ/mol, In-= (---))

K j R T2 Tj 

http:jtJt..1f
http:lll~iliJ1R.Jt
http:J:..i!:t.7j
http:7j(ill.tv
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m I Jr(~ 2. Jr) 

mJL ~ tf f3J. ~ "* ~ 	 *pJf : lll3i:* 
100 ~5f.ftlW!±!iIfJllW!±1:E~~fffms:.~~~NJl f4§ : mtltJ:J~(2) 

(~.tl:.{~Jfl~tJ.~' ~~~tJ.tt:~~~:g~?t·, 1t~7IJ~tJ.i(.~1{&~) 

1. 	 If a uniform solid body 50 N in air and 30 N in water, what is its specific gravity? 

(10%) 

2. 	 What is the only possible dimensionless group that combines velocity V, JOdY size 

L, fluid density p, and surface tension coefficient cr? (10%) 

3. 	 The viscosity moment on a rotating disk is M = (1t f.l (}R4)/(2h). If the un~ertainty 

of each of the four variables (f.l, (}, R, h) is 1.0 percent, what is the ~stimated 

overall uncertainty ofthe mome~t M? (10%) 

4. 	 On a sea-level standard day, a pressure gage, moored below the surface of the 

ocean (SG = 1.025), reads an absolute pressure of 1.4 :MFa. How derP is the 
, 

instrument? (10%) 

5. 	 A solid I-m-diameter sphere floats at the interface between water (SG = 1.0) and 

mercury (SG = 13.56) such that 40 percent is in the water. What is the specific 

gravity of the sphere? (10%) 

6. 	 Archimedes {£.#J~c..7tiW 31:!t,~c.~JJt 1 Fl9fOO laws ofbuoyancy , $.. t -fOO~"A 
floating body displaces its own weight in a fluid in which it floats" 1t{t$lfJ.liJf~Q 

~3t~ ($i.;t floats)' 3t(a)1~~!lJM~$..;tl(b)l-Aim.ftlliJ:ftt:tIJIll-A11faJi Q 

(10%) 

7. 	 A wastewater pump is discharging at a rate of0.5 m3Is. It has a discharge nozzle 

diameter of350 mm and a suction nozzle diameter of400 mm. The reading on the 

discharge gage located at the pump centerline is 125 kN/m2
• The value on the 

suction gage located 0.6 m below the pump centerline is 10 kN/m2
• Determine (1) 

the head on the pump with Bernoulli's equation, and (2) the power input to the 

motor. Assume that the pump efficiency is 82 percent and that the motor efficiency 

is 91 percent. (10%) 

,. 




i 
m21 J{<;!l< ~ ro 

~ 

*J5lT : J.i3(-*~~JL~.**f-f.~*~ I 

I 

W 100 ~1f.~1i&±l!JI~1i&±1±IM$l!JIm~~~~~ f4§ : W:-It!J¥(2)
J 

8. =1f - x:.iVi(Venturi tube)~ mJ P!T~ , 1t:ff£ '~5f.l it 0 (15%) 

Datum 

9. 	 =1f-~5f.l••-*~~I~~.'~mJM~~~4~e, ••••~.it. 
#t"Ftt ' l~i:$}-5f.l~5f.l t:a1'1= ffl:fJ (15%)0 

QII-VO. 



~ I J{(* ':2-- J{) 

~JL~**W~*~ *fiff : 113i:* 
100 ~!if.litU.i±FJ1~U.i±1:E~:$FJ1m~~~~~ f..H3 : ft~ ! 

l!l¥,t!:* 20,t! , 4ij:,t! 5 ~ , :*tt 100 ~ 

1. T ?lj1b1;-491 ' jJ~ -ift1f-{£.{(.r;r~EAi.i&"J' (A) BrF3 (B) 1Fs (C) CIFs (D) ClBr2 Q 

2. T ?Ij ea 1b4bJ 4r ' 1if~.lt1~#'.M * 1J; (A) FeF3 (B) AgCI (C) MgBr2(D) C1;leh 0 

3. T ?Ij {'1 ift491 l ;k,f¥tJ.l ~ ~,f fI-J 7t ~ ? (A) j.l.~{b -@--4bJ (B)S02 (C) 
e~ (D)~:k~ Q I 

I 

4. 	 2010Jf.~.fU~1b*~~~1J; (A) ~~~all'ff4!l.#\1M (B) ~llJ!Bmtl!l! 
(C) ie.1Il1b5t.Ji.:f~1;-&.~ (D) 4f~JL,l;160: e>t~t Q 

5. 	 T ?1]1'1* iEG/i? (A) ~~,f ~6r.fU@.* 1J; UVA (B) 1m rXJ1f ~ $ii'/?,)-4:-"l1Jj m 
r i~ i1it~ J fI-J ~£ itAlJa;!ttl ~ lJa -{£. + $-;f~ 4r (C) ~ 1Wi " *-ID! t: fI-J 4f e i?t'l1~ mfI-J 
kr-r:jtJfeiit~£~lJai?ttl (D) ~1b~~k~r.~~~~~ft#if'4 0 

6. 	 f.§c.~ 0.215 M" 1.80 L .:t..H2S04 -m;1~m} ~'ft:ft.:t..18 M Zffi./lit? 

(A) 22 mL (B) 0.39 mL (C) 2.2xl03 mL (D) 4.3 mL 

7. 	 T~~*m*••#' ••~fI-J~~~••? 
(A)i, (B)irJi;tt (C)~~a (DWUlb 

8. 	 T ?ljl1}J~ -1~1b1;-491.llR-~i /lit 
(A) HF (b) KOH (C) HCI04 (D) HelO 

9. 	 e~8Cl12 fl-JJ..*~4bJ;ff ~ift? 

(A) 3 (B) 4 (C) 6 (D) 9 

10. ttJf. aft-{£. it~ 20.7 atm T • ~ifft:ft.ft€. 121.0 L ~.~ ilj 80 L PlT -m; .:t..,:JJ 0 

(A) -849 L atm (B) 849 L atm (e) 1.98 L atm (D) -1.98 L atm 

11. T ?lj.j:-.1 u}J~ -1~~ ~~lR-!I./lit ' 1!!1if~~lR-G,rli /lit? 

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

12. 	~>f.l~~T : 

CU20(S) + X02(g)-+ 2euO(s) lJO =-144 kJ 
CU20(S)~ C1:1(s) + CuO(s) lJO =+11 kJ 
tt Jf. CuO(s).:t..!£'~it1J;1'1? 

(A) -155 kJ (B) 155 kJ (e) 75 kJ (D) -75 kJ 

1 	 . 

http:ifft:ft.ft


m 1-- 2. ro 

~ 

~JL~**f3J.3st*~ *.pff : 3ft3i:* 

100 ~~J!t1tJl±}!JI!l1tJl±{E~~}!JIt:g~~~~~ f4§1 : ft~ : 
I 

I 

13. bJ.t~~ (NH4)2S0 4 ' ~ tf f\.-*":t FI-J a ~~l::.41iif ? 
(A) 0.2 (B) 0.5 (C) 4.5 (D) 5 

14. r 111 ~ -r~ i!l1f-r ' 1iif:f-.:f.~i :a+? 
(A) Br- (B) S2- (C)Xe (D) Ca2+ 

15. 't fL~ -rfi6m.vt n:::; 5 #{~.f. n = 1 B~ , !if1A.tfL~ & ilt -&FI-J J6? 
(A) 9.50xlO-8 1T1(B) 1.05x107 1T1(C) 2.09xlO-18 m (D) 9. 12xlO-8 m 

, 
16. ~:ia1t.*.:p.~:7if£i( : 2S02(g)+02(g)~2S03(g) , '$"ij, 'f£ r ' r 1Ht~ , 1iif 

:f-:aiE~ ? (A)2 1f§J S02 ~ -r;fa I1f§J 02 Ji- -rliJ.i ' 1.J£ 21f§J S03 Ji- T (B)4 

~JfFI-J S02;fa 2 ~JfFI-J 02liJ.i ' 1.~ 6 ~Jf-FI-J S03 (C)49.0 1}1tFI-J ~02;fa 
24.5 1}1tFI-J 02liJ.i ' 1.~ 49.0 1}7l-FI-J S03 (D)2 1}:/tFI-J S02;fa 11}iFI-J 02 
liJ.i ' 1.~ 2 1}:/t FI-J S03 0 

17. i$.jfjf. 37 :/t~ e'11i,9tililirJ(Na2C03 • lOH20)~ 100 :/t.7j( tf ' JlIJ ~i$.~ tf ~~irJ FI-J 

:t ~iftjtJ.i(%)k~ jl? (~-r:t: Na=23 ' C=12 ' H=1 ' 0=16) 
(A)37.0 (B)27.0 (C)17.0 (D)10.0 0 

18. ;1f n~ ;kRll.{fAh jf tf #~ Fl-J1:E;f1T , r 1'Hiif:f-;1f~ ? (A)1.4httif-~PJf5~ ~FI-J ft.!if 

.~~Fl-JJ6+~m~~ ~.~.~~•• tf~~la.t~m'mm~~ 
RlltfFI-J~!if.±.tfFI-J~~.A••~.~••liJ.i'~jfjf.41.~A4'~ 
~~~Rlltf ~*~.;kRlltf~C~~.:p.~:t,'t•••• ~~~FI-J•• 
(D)-=-ft.1t.1i,9t1!!:t't41jj,:f.:rtJ.i' ~-eit~~tEl Jetf~9rMt 0 

19. r 1tJ1iif:f-iE~ ? (A)~.!if j.A1'F4IJiUl~~'J (B)5Jt.F}*!if~~.7j( tf PlT;1f ~ iif­
~ ~'fm~~~:7i*4.Rll ~:a'$"m~*tf.IM4~.o 

, 
20. tk~f:flfiitj$jf A:flfi~,r.t~$~'lfli(.~j$;f(. , ~;fij 1aJ{I~1tB~1'F~$~Aj$~UfAi.jf J:.. 

FI-J l:l::.-tt ' r 11JFI-J*tl!1iif:f-~m ? (A)j$~a~ ~ Rll£~f ~t.~~j$;1f!J FI-J ~1' (B)j$ 

~FI-J$••~~.MFI-J. ~~J.iFI-J;k+•••i$.;f(.FI-J_jf ~i$..FI-J. 
l!I JI.5~lf1~~~j$;1f!1 0 

2 


http:1aJ{I~1tB~1'F~$~Aj$~UfAi.jf
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