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2X2 

1. 	 ~:s3<MI?iil9:f(x) = X2 _llr:rf51Urc:l~~? (25%) 

(A) JE~J~N:fi~J~ 

(B) ~~EN:~1fflH1 

(C) Mlli*~ 
(D) ~jf~N:&!IE ~li 

(E) ~te[iH~ 

2. 	 ~*WlteT51U:1Jf~APJTIIl~~lill!J~ ,:;]ft:s3<teJtOOfi? (10%) 

Y = Fx , y = -x + 6 , y = 1 

3. 	~*MT51Ufi5tA? (15%) 

(A) f(x 2 -3x-1)cosxdx 

(B) fCOS7 x dx 

1nx 
2 dx

(C) Jx 

4. 	 You have been asked to design a one-liter can shaped like a right circular cylinder 
(Figure 1). What dimensions will use the least material? (15%) 

Figure 1 



if JL ~ ** f4 ~ 7:.. * 	 ~PJf : 
101 ~1fN~±JjI~~±1£~$Jjlm±~~Jt~Jt~ : fWXfJf7t(l) 

5. The triangular plate shown in Figure 2 has a constant density of 8 3 g/cm2
. Find 

(a) the plate'S moment My about the y-axis. (b) the plate's mass M. (c) the 

x-coordinate of the plate'S center of mass. (15%) 


y(em) 

Figure 2 

6. 	 Water is flowing at the rate of2m31min into a tank in the form of an inverted cone 
(Figure 3) having an altitude of 16 m and a radius of 4 m. How fast is the water 
level rising when the water is 5 m deep? (V = (1I3)nr2h) (20%) 

2 0,2) 

x=1 

-:::-I'----=--~--.... x (em) 

Figure 3 
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~ fL ~ ** f-J. ~ "* ~ 	 *fifT : ta3l;* 
101 	~1f.gr~±liJI~~±tEI)!~liJItB~~~J.t~~ f4 EI : ~J:ttft~lHitj!1f&~1o/J 

1. l£~~1:to/J~:fl1!r:p, ~1l¥!J;;(::tt.f9U(BOD5 : N : P : Fe)~fOJ? (1)100 : 5 : I : 

0.5 	 (2)100 : 15 : 1 : 0.5 (3)100 : 10: 1 : 0.1 (4)100 : 5 : 2 : I Q (5)100: 5 : Q 	 Q Q 

2 : 0.3 0 

2. l'JIHOJ:if~~m!;~~H:? (1)7J<1£~J1§r:ptJ*5·@I7J<.&wIft7J<=mIDJ:tffl£ (2)fJ~*0 

11&1:¥!Jm*mgX;~J1§~{~~~¥!J~~**11ijH¥f~~~ (3) *11&1:to/Jm**fi0 

JilG~J1§~{~~~¥!Jr:pil**~~¥!J~m~Mi{ (4)f:g1l11&1:¥!Jmm~fI~M0 

~;g:tJ~B~~M1~~¥!J~IDJ:tffl£ ' !I&?J~~11&1:to/Jg&r&JoflJm:m~~~ 

~~ 0 (5)11&1:to/JPJT~1:*7.Ill£ 10·8~10-6M ~BlIIpq~7C*W~EI!:7C* 0 

1. Standard Hydrogen Electrode 

2. Photochemical smog 

3. Buffer capacity or Buffer index 

4. JU*I&]!(Consecutive reaction) 

5. Chemoheterotrophic microorganism 

6. Glycolysis 

7. Generation time 

1. 	 ~tJfI~fS~¥!J~1OJJr[m~;;(::~.' ~EJI [" ~:!I!ffM~(dissolved oxygen sag 

curve) J ? 

2. 	 l£~~Zfi1iJ~t.r:p, 3:~~~1iiit'6~M;;(::to/Jm.N~~ , :Mi~t::lrQJfJfm;;(:: 

1JfjJ:t ' ZJ.)\tlPfI n 1I1~M;;(::to/JfI.N ' ~1J~fI n 1I11Jf~J:t ' tJfIJ~:U.m n 

1I1*~D~~ g~F~~~71iJfJjm [" Zfi1iJtBH*,J:t J iffi~t~1iJm;;(::1Jf~J:t9} , 1iJ0 

1f£P)J~ -1111JrPJ~-¥ ? 
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~ tL ~ ** f-t ff -)( ~ 	 *JlfT: $3(* 

101 ~1f.~E1i±f:JI~E1i±1:E~$fjlffl±.~~Jt~Jt~ f4El: J1tlft~t}J'~tlV&~!fo/J 

5. 1:Efil¥J~~~~..t, $L~~~T~~f!EI3ooiJIfW$Lltl¥Jff1:EW1§~M~W 

$LIfL~MM*I¥J~~~~' fiE:JJOj;)M*~M*~~~~I¥J:fJl*' ~Ft:t~-m~ 

$Llff8~OOiJlfff:tElfi1 ' fmfflU~B(lacl repressor)W cAMP m1t~B(cAMP 
activator protein)I¥J~~~DfiiJ ? JI:t~I¥J$L~~MM*:fi!~~~:fJl ? 

6. 	 ~E!Bt~~r81¥J~rt~~~~Fmm~, flU~~~Tmff~m:l¥85t~-=-liI : ..tMW! ' 
~JiW!W~E!~liI ' ~f!f~:i1jj;~®5tM1£~V~W~*tfjJi~I¥J:fJl~ , ffij~c!x:~ 
~~~~fmpJT~I¥J?!@}~!.Iil~IHmW~{iiJfI¥'Bt..tI¥J~1t ? 
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~J1.~**f-+~** 	 ~PJT: 
101 ~4N1iJ[±f1f~iiJi±1£IfflU!Jf1fms::::r:fgit~~ f~§: 

1. 	 A shaft 6.00 cm in diameter is being pushed axially through a bearing sleeve 6.02 

cm in diameter and 40 cm long. The clearance, assumed uniform, is filled with oil 

whose properties are v = 0.003 m 2 /s and SG = 0.88. Estimate the force 

required to pull the shaft at a steady velocity of 0.4 mls. (20 points) 

2. 	 The cylindriCal container in Fig. 1 is 20 cm in diameter and has a conical 

contraction at the bottom with an exit hole 3 crn in diameter. The tank contains 

fresh water at standard sea-level conditions. If the water surface is falling at the 

nearly steady rate dhl dt :::; -0.072 mis, estimate the average velocity V out of the 

bottom exit. (30 points) 

(l)I--~-----l 

~---D----.J fl(t) 

3. 	 A two-dimensional steady flow, the stream function can be expressed as 

l.jI=xy 

Find the fluid acceleration at the point (x= 1, y= 1). 	 (15 points) 

4. 	 A sharp flat plate with 1 m of length and 3 m of width is immersed parallel to a stream of 

velocity 2 mls. Find the drag force on one side of the plate for (a) air, p 1.23 kg/m3 

and v:::: 1.46xlO'5 m2/s; and (b) water, p = 1000 kg/m3 and v 1.02xlO-6 m 2/s. Assuming 

C 	 - 1.328 (15 points) 
D- ' R12e 1• 

5. 	 At low velocities (laminar flow), the volume flux Q through a small-bore tube is a 

function only ofthe pipe radius r, the fluid viscosity fl, and the pressure drop per unit pipe 

length dp/dx. Using the power-product method, rewrite the suggested relationship Q = 

f(r, fl. dp/dx) in dimensionless form. (20 points) 



*,sfT: ~** 
f3tEj : {t~ 

1. Nickel has a face-centered cubic unit cell (4 atoms inside). The density of nickel is 
I 

6.84 g/cm3. Calculate a value for the atomic radius of nickel. (Ni=58.69 ~mol) 
............................................................................................(15%) 

2. An excited hydrogen atom emits light with a frequency of 1.141 x 10-4 Hz to reach 

the energy level for which nl =4. If you want to calculate what principal quantum 

level did the electron begin,iPlease write down the calculating processes. (You 

should not show the final answer) 


Hint: Llli =hv 


-18 1 1
~E=-2.178xlO (T2--2) 

nr nj ................................................ (15%) 

3. For each of the following molecules, write the Lewis structure, predict the 
I 

molecular structure (including bond angels), and give the excepted hybrid orbitals 

on the central atoms. (a). S~2; (b). S2032- ..................................................... :.(10%) 

4. An iron ore sample contaiJs Fe,O, plus other impurities. A 652-g sample of impure 

iron ore is heated with exce~s carbon, producing 343 g of pure iron by the following 

reaction:(Fe=55.85) 

Fe203(s)+ 3 C(s)~2 Fe(s + 3 CO(g) 

What is the mass percent of e203 in the impure iron ore sample? Assume that Fe203 

is the only source of iron and that the reactions is 100 % efficient. 

............................................... J...............................................................................(10%) 


http:reaction:(Fe=55.85
http:Ni=58.69


~ J5JT : Ilt9.'* 
f4!3 : {t~ 

5. 	 The logarithmic values of a pure substance's vapor pressure are inversely proportional to their 

corresponding temperatures. (a) List the equation that can describe this relationship. (b) 

Calculate the vapor pressure of water at 50°C if the vapor pressure of water at 25°C is 23.8 torr 

and the heat of vaporization of water at 25°C is 43.9 kJ/moL ..................................... (15%) 
,.. ..r -137 ,(.. 

Lw('t're; e ::::. 0, l-V ft 

6. 	 A certain first-order reaction has a half-life of 20.0 minutes. (a) Calculate the rate constant for 

this reaction. (b) How much time is required for this reaction to be 75% complete? (where: 

In(2)=0.693) ..................................................................................................................... (10%) 

7. 	 (a) Calculate the percent dissociation of acetic acid (Ka= 1.8xI0·5) in 1.00 M HC2H302 
solutions. (b) Which so lution has a higher value of percent dissociation, a 1.00 M or a 0.10 M 
HC2H302 solutions? ..................................................................................................... (15% 

) 

8. 	 Calculate the solubility of solid CaF2 (Ksp 4.0 x 10- 11 
) in a 0.025 M NaF solution . 

.......................................................................................................................................... (10%) 


