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cosx,xz20

'%f(x)={

(A) b=18F > f(x)TEx=0 BEEER 5y i
(B) f()TEx=0T LIRS 3
(C) Fambd BEME > f(x)TEx=0EFE A

(D) b=18F » f(x)7Ex=0FEEFH AT

2. S}Ef%mdx e O, (5%)
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3. THI={EE T EE T - iﬁiﬁ%—‘?ﬂuﬁﬁiﬁﬁé&%ﬁ; "t 2) TG G (5%)
(DY, 3n~* ELRSE (ORI, ™" EIRELLEIRE ()M Y. 30~ LRSE
(A)1,2 (B)2, 3 ©)1,3 D)1,2,3

4 B f RxByWyRE - ByRxZth¥ o Bllg() = fx, y(x)) 2R
Ff(x,y)=sinx+y1-y* B y(x)=cosx > E\ngg—= D e aens (5%)
(A)2sinx (B)2cosx (C)-2sinx (D)-2cosx

: 16 ¢ Vx ' ’

5. THE—RTER [, [ FE DB A Y s (5%)
INMLER T INN LT
(C)J:J;ff(x,y)dx dy gD)J:JO&f(x,y)dx dy

6. 55 [[ £ (x, ») dA SR BERS » HE RO TEFRZER? o (5%)

7 [ 4o 0, rsind)r dr do
(A)IO JO f(rcos@,rsin@) rdr
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®[;] : " f(rcos6, rsinO)dr do

(C)J‘O:rj-:sing,f(rcose ,rsin@) r.dr dao
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= BAEREF BVEEREBESBENT K > SEleig e iER 30° - Xﬁtﬂ?ﬁ;%é’ﬁ
S o (10%)
dol |
m. =w=f(x,y,2)=xy’z’ Hx=cost,y=¢€',z=In(t +2) » %ﬁj&g — (15%)
=0
FooEpr0<x<l, 0<y<rgmrzmaE [[yoosto)dsdy ... (15%)
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— BEAR(EE BMEY XED)

L HAARRMGIREYE RS RAKE 10X BEI0X TARRERK
REHEN AEEASRREY 025 mm - Ald tbﬁ%'f%aﬁ&é%z?l‘"
"EZ7 ,
(A)0.0025 mm ; (B) 0.025 mm ; (C) 0.25 mm ; (D)2.5 mm ° i

2. FHEMMERBMEE BHE - '

(A)#4 1t # (nitrifying bacteria) ; (B) A4 # (sulfur-oxidizing bacteria) & : (C) ®
% 4m # (purple sulfur bacteria) ; (D) -4 #(hydrogen bactena)
3. FTHMEBETLATTHER?
(A)NADH ; (B) CoQH; ; (C) Cyth ; (D)IA L% T «
4. WAMEZZEATROSTE?
(A& BYRR (O D) EER

5. HAMeB AL ERETIRE i%muTﬂﬁ@ﬁﬁm%%ﬂm
(A)HfE s (BYy#dE ¢ (C)ATP : (D)&h%E ©

6. MAMZHBEROIFH—AT
(AYEgE | > ik @A BYEARE - R#REH (O R/ OB

| % #k1t

7. BAEMERBRIRFE
(A)E B~ H B~ G~ RY 5 B)HEH >R~ l—~ER
2 (OB SH—~ BT~ 8~ AR RG> EFH~RTM—~ LR
# -

8, TFTHEEMAERBNFREBEEMTERZ DS -

(A3 sl M4 B s A PR Oas#ER D)EA -

9, —{#i# ¥ Michaelis-Menton Equation Z & % R /& » B4 R F3g 0.25 Vinax

SHRERS
(A)Km 5 (B) 12Kny ; (C) /3K 3 (D) 2K ©
10. FTHAR—ARR @B EATA -

(A) #7 B # 7 (fragmentation) ; (B)7a - 72 -F(sporangiospore) ; (C)=# R &
(binary fission) ; (D) # ¥ # 7 (budding) °
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. @ —k » A HHEEAEE SOmgL & CO2 & 30 mg/L » S4B AI
Jhk B2 pH M 24T ? (ki B 25C + Kar=4.3x107)

(D) Lz KiRkEdRAMEL CO 4 FikY 2 3mg/l » AsbKiRZ pH @
B?

. #H#H CFC # L AR A ILIE R RGT RS -

 EMSHE Ak BAKM LIRS 0 T Freundlich M EBRES | A TR
@%Qﬁﬁ%ﬁ%ﬁ%ﬁ?%i%%??%&ﬁ%%%ﬁ@’q Kﬁn’
M2 05 & 1.0 5§42 30 B Lok Bk oklE 4 B4 Fﬁ‘“ﬁ*ﬁ’zﬂ‘}éﬁ
BAEETEME?

. &3 Chick B4 » BRMWARA=HARER-BHHRE  SHRAER
0.lmg/L » E3H % 2 H 481 THRIE 80% éa il » RFKRAR 99% fm B 24
SRR AAT 7

15 2% o B (HoCOs(aq)) 4 25°C T 4 3 — s 88 Ki=4. 61><10-7 >3 Tﬁ?‘-»f}. 10
‘C#E2 K » (HoCOx(aq) AH' = - 699 kl/mol, HCO; (aq) AH' = - 692 kl/mol,

H'(aq) AH} =

K, RTT,
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If a uniform solid body 50 N in air and 30 N in water, what is its specific gravity?
(10%)

l
What is the only possible dimensionless group that combines velocity V, body size
L, fluid density p, and surface tension coefficient 6?7 (10%)

The viscosity moment on a rotating disk is M = (= ¢ QRY/(2h). If the uncertainty
of each of the four variables (¢, €2, R, h) is 1.0 percent, what is the estimated
overall uncertainty of the moment M? (10%)

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 MPa. How deep is the
instrument? (10%) '

A solid 1-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%)

Archimedes £ 4 & UAT 3 &% 3, 7 {8 laws of buoyancy » £ ¥ — @ 47A

floating body displaces its own weight in a fluid in which it floats” « 31 4a 53k

S F CGEE floats) Q@)MGBEAFLELO)RARE RS UBH -
(10%)

A wastewater pump is discharging at a rate of 0.5 m*/s. It has a discharge nozzle
diameter of 350 mm and a suction nozzle diameter of 400 mm. The reading on the
discharge gage located at the pump centerline is 125 kN/m?, The value on the
suction gage located 0.6 m below the pump centerline is 10 kN/m?. 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%)
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8. & — XA % (Venturi tube)e B A757 » FHEELAE - (15%)
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L Folieady » A —HAELSTREER N (A)BrF, (B) IFs (C) CIFs (D) ClBr; -

2. FTHERS T TREREKHAE S (A)FeF; (B) AgCl (C) MgBr, (D) CuCl, «

3. THEARHEARFEREARATX? (A) AAHISH (B)SO, ©
CO, D44 - :

4. 2010 FEARICLBEME (A) BRESAEERIN (B) mpmas
(C) seMit R X8O RE (D) HRAE 60 B 5% o

5. FTIMTHERE? (A) BERKMBELUVA B) ANHLaneEnA
Piatsr | R BAmB Aot S8 ¥(C) FB - KRR 895 ERIER &
RFME#MRSImE (D) f1bssL4c4840 A0 S BH# -

6. R O02ISM~1.80L 2 HSOy T4 M % D sk 18 M zhas?
(A)22mL (B)0.39mL (C)22x10° mL (D)4.3 mL

7. TFRMTE R RBEH 0 S0 T SRR
Az @ByEH (OXR#%E O

8. TFHH—1E1ci4 B N ikEs
(A)HF  (®)KOH  (C)HClO; (D)HCIO

9. CiHgCly Y B A 846 0
@3 ®4 ©6 (D9

10. 2 HAMARE 207 atm F - FBAK 121.0L B42 80L /5 25 o
(A)-849 L atm (B) 849 L atm (C) 1.98 L atm (D) —1.98 L atm

1L FHEBH—BRENBE 12T BN %2
(AMg  (B)Cu (C)Au  (D)Zn

12. 78 K& F !
Cw0(s) + % 0a(g)=> 2Cu0(s) H°=-144kJ
CuO(s)= Cu(s) + CuO(s) H=+11kJ

3 H CuO(s)Z & 5 e A 1T?
(A) -155 kT (B) 155 kI (C) 75 kJ (D) =75 kJ
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13. idgs% (NHg)aSOs» R RAEMT oA ?
(A)02 (B)0.5 (C)45 (D)5

4 FARFRET 5 EBREN? |
(A)Br (B)S* (O)Xe (D)Ca® ‘

5. % SRTRMMR =5 BRE n=18 TAHS S RESR? |
(A) 9.50x10"° m(B) 1.05x10” m(C) 2.09x10™® m (D) 9.12x10% m

16. B4 B H 2K 28029+ 02g—2803 * FHRERTF - 'F?'Ié?é(iﬁ » e
HFREH? (A2 SO BEFH0 18 O BFRME A5 218 SO, BF (B4
ER SO P 2 LBty Or RME > A% 6 £F 69 SO (C)49.0 29+ SO, F
24.5 Mt Oy RIE > £75,49.0 269 SO (D)2 2460 SOz o 1 2514 O,

17. 3842 37 3.8 2438 (NayCO; « 10H0)7 100 %,k F » B 3535k b 4 S dn 4
EFESRREG)ES Y ? (BTFE Na=23>C=12>H=1>0=16)
(A)37.0 (B)27.0 (C)17.0 (D)10.0 -

B.AMAREME FPRBGES TIHMEER? (AAYWSRATEHGET
AN ERAML BEILAEIRB YL AR T TR FAEE
ATHATH LRSS RERMIHWEBREE  PREL LB &
BEZAT OFBREAATZCO 258 ¢REWN A ARGES
DO =SB BETELBERMA > BB ERKA LT LI -

19. FRUTHEMA? (AVBBTEARRE BEETRELTHE RS
# OFRZBREFEAERL ORFAZKFREABLHAR -

20. IR R SR MR BB AR 0 A B R LA B A T
MLE  TRIMBGRITESBR ? (AR A AR LSRG N B)F
B RES L ARIE B8 (CVREMAR PN BBERRORE D)ake i
B 25 48 AR ShIA B -
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