5-‘

0L

15 1

201

5L

30

AT BEIAEE H ancer (B W) 5 A 5

Bk ke 89 L4EmAliEdRHmMl

# B oEs ) meEsswy MERESEEREEIEY 4/ x
AR A s (Hydrogor), #08 R (Bivalvia) , 9 28 38 (Cutacen)

T %5\’%%& (Echinodemata) 0 60 3{1@,‘ 3 A, 200 |

f;' {J?’@ Chehh‘OSMIJ ? jxkb éé %é)'{gj i i(\j‘;’/ /?7!%06})0776{."'1'@’95
Cﬁ’avoplwst 3 chem: osmosis XE]/\?]‘Z\E 7 200 |

S AT 4G Mrchaen (Archacbactori) 8 Bacters (Eadactora) |
A A @R LB (doain) b |

: 3.3 ib%@@@% ‘ﬁv'ﬁ/f%ﬁf ’%@Ebﬁvﬂa OT)

410

—

115

420

425




10

15

20

25

30}

B2l R AT AR A A |
A B:ARE (BEARMEA T B4) 427 %1%

o EEA (20 %, BB, B HE 2 5, B 1H)

1). In which are algal blooms most likely to occur?

a). headwaters of a stream, b). downstream area of a river, ¢). lake or pond, d). intertidal zone of
an ocean, €). benthic zone of an ocean ’

2). A Type Il survivorship curve would be expected in a species in which
a). mortality occurs at a constant rate over the lifespan, b). parental care is extensive, ¢). a large

number of offspring are produced but parental care is minimal, d). mortality rate is quite low for _

the young, e). K-selection prevails

3). The current size of the human population is closest to
a). 2 million, b). 2 billion, c¢). 4 billion, d). 6 billion, e). 5 million

4). The concept of trophic structure of a community emphasizes the a). prevalent form of
vegetation, b). keystone predator, c). feeding relationships within a community, d). effects of
coevolution, e). species richness of the community '

____5). According to the concept of competitive exclusion, a). two species cannot coexist in the same
habitat, b). extinction or emigration are the only possible results of competitive interactions, c¢).
intraspecific competition results in the success of the best adapted individuals, d). two species
cannot share the same realized niche in a habitat, €). resource partitioning will allow a species to
utilize all the resources of its fundamental niche

' 6). According to the theory of island biogeography, species richness would be greatest on an island

that is, a). small and remote, b). large and remote, ¢). large and close to a mainland, d). large and
close to a mainland, e). environmentally homogeneous

7). A parallel bottom community refers to which of the following?

a). The same community with the same species in two geographically separate regions. b). Similar, |

but not identical organisms inhabiting geographically separate regions. ¢). Similar bottom and
sediment types with very different organisms, d). Similar organisms, but in regions with very
different bottom and sediment types.

8). In the rocky intertidal zone which one of the following resources is in limited supply?
a). Food, b). Mates, c¢). Space, d). Oxygen.

9). A central theme in marine ecology is that whenever predation is reduced .
a). densities are reduced, b). competition is increased, ). competition is decreased, d). grazing
pressure is decreased. :

____10). The term “compensation depth” is best to be known as; a). The total amount of plant biomass
present in a given volume of water at a given time, b). The rate of formation of energy-rich
organic compounds from inorganic materials, ¢). The ability of green plants to use the energy of
suniight to synthesize energy-rich organic molecules form inorganic materials, d). The depth at
which the rate of respiration of a plant is just equaled by the rate of photosynthesis, €). The depth
at which total gross photosynthesis of the phytoplankton in the water column equals totat
respiration. :
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1). Different marine environments can be classified on the basis of light penetration, distance
from shore, and open water or bottom. Please match the following zones to their
corresponding number on the diagram below: (16 %)

a, aphotic, b. abyssal, ¢. benthic, d. intertidal,
€. neritic, f. oceanic, g. pelagic, h. photic.

2). Please indicate with a + or — to show relatively high or low in oxygen leirel, nutrient
content, and productivity of the five biomes in the following table. (15 %)

Biome : Oxygen level _[Nutrient content  [Productivity
a. Oligotrophic lake | '
b. Eutrophic lake
c. Headwater of stream
d. Turbid river
e. Estuary

= HAHE (49%)

1). Please define a species and distinguish between the concept of a morphological species
and a biological species. (9%)

2). Please give a concise comparison of energy flow in “pelagic ecosystem” and
“hydrothermal vent”? (10%) |

3). What is “global warming”? How dose it happen and affect to our daily life? What we can
do to prevent it getting worse? (10%)

4). Please give the definition and examples to r-selected and K-selected species? (10%)

5). Please describe the various types of interrelationships among populations. (10 %)
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- 1. (10%)

2. (5%)

3. (5%)

4. (10%)

5. (5%)

6. (5%)

7. (10%)

Explain the following terms :
(a) peptide bond

(b) glycosidic bond

{c) Bohr effect

- {d) denaturation & renaturation (of protein)

(e) Michaelis-Menten equation

Describe the forces (bonds) that function to stabilize the three
dimensional structure of protein.

What are ketone bodies ? What is the purpose of ketone--

body formation ?

Most plants in the tropics fix CO, by aroute called the
Hatch-Slack or C, pathway. Illustrate how this C, pathway
functions in CQ, fixation. What is the advantage of C,
_pathway in compafison with the C, pathway ?

How do you determine whether a specific inhibitor of an

enzyme-catalyzed reaction was a competitive inhibitor ?

What is the role of phophagen (phosphoarginine,

phosphocreatine) in cells ? The concentration of phosphagen

is very high in muscle cells (28mM). However, the E. coli

contains almost no phosphagen. Why ?

Write all the reactions involved in glycolysis(from glucose to
pyruvate). Use structural formulas and name the enzymes
involved.
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- 8.(10%) What are the two Mendelian Principles ? How can these
i principles be speciﬁcally éxplained in the meiotic

processes 7

9.(10%) What is the “Human Genome Project” ? What is the progress

so far 7

10. (10%) What is PCR ? What ingredients and procedures are needed
for the event to happen ?

11. (5%) What is a lysogen 7 It is very common to find lysogens in the
- ' nature. Are there any advantages to be lysogenic ?

" 12.(5%) Restriction enzymes are used to cut DNA. Do you have any
idea how the enzymes were named with “restriction” in

place ?

R 13. (10%) Mini-preparations of plasmid DNA are done with

commercially available purification kits nowadays. Supposedly
you are in the process of cloning a DNA fragment into pBR322.
After transformation, you picked and grew 10 clones to see if the
- DNA fragment has been inserted. Unfortunately, there was
something wrong with numbering and you don’t know exactly
which one is the clone you want. So, youw’ll have to repeat the
experiment. But there are only 5 mini-prep columns lef}, how can
- you use 5 or less columns to identify which is the correct clone ?
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AR, BEH—EWEZ Danysz HEH, BHEERZNERES W8
BHAREFESE HFREAXEIEE T (a=0.05) _
$85 I 11 111 1V &t
FHEENK £0 50 60 50 200
EEW 10 8 12 10 40

2. RELESEARNSEESW T YR 80 B SERBBUFAREER—
M4 BSiEBmH—EERAREABRA(0EE) » 50 FF2RETY
(mean)$% 390 B + SNER (standard error) 33 35.2 % - BAPIMELISTEE » 4=
PRRMERTAN 805 ? 5 UK H B TS -

(a=0.05) '

3. —RIRRETENE S ERRYIBSH  EERFHS 3.0005, EINER 0.001,
SEFERZHABR 3.00020.002, GRMEAEARKNBA, SHEHI
BERHT, FAREHARED 1

4.I;L*Fﬁﬂm'ﬁ‘%ﬁiﬂﬂﬁﬁﬁﬁ(’Aﬁ)ﬂéﬁi?ﬁ%&ﬁ(ﬂﬁ)Z%ﬁ" B AR M
MEEA - I AT RIE  BRES S BB 1

RBAE (X) 0 0.5 1.0 1.5 2.0 2.5
HERE (YY) 10 18 32 48 55 62

LX;=7.5 X=1.25 XY= 225 Y= 37.5

B Y= B,+ B, X, MEBAFAIEKES, B,

{o b, FUNBEHHIR » WHEHKHE, : B, =0 («=0.05)

! ok ©
5t

FHE B, Z%%fﬁﬁﬁl’a‘j(conﬂdence interval)
d. E’fﬁﬂéﬁﬂﬁ&(coeffiment of determination, R )

Py At mREsEAVN)—EEaX, V)ZRE

20 5 WHESEAREREROLE, 1 TREADBISRELERARMEIEA

B, WBE—RER, ERESERT 24 (One Way Analysis of Variance)
FENEREBERREN R ERRERTEEE - BB THEEEREY,
BRI SRR E, WS B (variable) %, WHHHH LU EE
THERBE, SRR B0k *, HTREEERAKE (source of

* variation), K MM (degree of freedom), ZFHI(sumof square) » #75 (mean

square) » RF{H (FE « MAMTRD “FHM " "L " R "F ° AR
ABH s PREHEME H "HhE © MHERBEHZASHEERA) -

SMEF, Ew Tk (dgree of fraedon, #Ugfﬂﬁwuh4®ﬁﬁ,vﬁ

m{wa o & N}{ B,
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(1) Two blocks (X and Y) are in contact on a horizontal frictionless surface. A
36 N contact force is applied to X as shown. The force exerted by X on Y

ISZ
a. 15N
m, = 4.0 kg b 60N
X
k1 S R— G S S 4 m, = 20 kg c. 29N
d 30N
e.

36N

(2) Which of the following five figures is correct for a particle moving in a
circle of radius r at a constant speed of 10 m/s?
a. bh. c.

(3) At time t = 0 a 2 kg particle has a velocity in m/s df(4i.— 3j) Att=3s
its velocity in m/s is (2i — 3§).  during this time the work done on it was:
a. 4] '

b. ~47]

c. —127J

d —40F

4i +46j ]

°

(4) A ball is held at a height I1 above a flocr. Tt is then released and falls to the
floor. If air resistance can be ignored which of the five graphs below

correctly gives the mechanical énergy ¥ of the’ earth~baIl Sysiem as a
functton of the a!tltude ¥ of‘ the ball"

b_, T;ﬁ Z——» ‘2—. ——y
(5) The intensity of sound wave A is 100 times that of sound wave B. Relative.

to wave B the sound level of wave A is:

a. —2db
b. +2db
c. +10db
d +20db
e. +100db
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(6) An organ pipe has length L. Its fundamental frequency is proportiona! to:
a.L
b 1/L
c. WL?
d.L?
e. VL

(7) A 500 kg sack of coal is dropped on a 2000 kg railroad flatcar which was
initially moving at 3 m/s as shown. After the sack rests on the flatcar, the
speed of the flatcar is:

a. 0.6mfs

500 }:gw b. 1.2ms

2000 kg ¢c. 1.8m/s

( venee P 3 w/s d 24mis
&5 G

e. 3.6m/s

(8) The density of oil is 0.08 g/em®. The height h of the column of oil shown

. 2Zem
. 4.6 cm
. 8cm
10 cm
11.8 cm

(9) A large water tank, open at the top, has a small hole in the bottom. When

the water level is 30 m above the bottom of the tank, the speed of the water
leaking from the hole:

a.is 2.5 m/s

b.is 24 m/s

c. is 44 m/s

d. cannot be calculated unless the area of the hole is given

e. cannot be calculated unless the area of the hole and tank are given

. (10) Coils P and Q each have a large number of turns of insulated wire. When

switch S is closed, the pointer of galvanometer G is deflected toward the
left. With S now closed, to make the pointer of G deflect toward the right
one could:

a. open S ? Q
b. move coii P toward coil Q

¢. move coil Q toward coil P AP'}M'F"S/

d. move the slide of the rheostat R quickly to the right
e. none of the above

@1 AR L5%) %3 %
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1. A 12 kg mass hangs in equilibrium from a string of total length L=50m
and linear mass deasity u = 0.0010 kg/m. The string is wrapped around two
light, frictionless pulleys that are separated by the distance d = 2.0 m as
shown in Fig. la. (a) Determine the tension in the string. (b) At what
frequency must the string between the pulleys vibrate in order to form the
standing wave pattern shown in Fig. 1b.

]
]
]
I

: S a .

ig. . won v

et e : FM T——s

m "
2. Calculate the potential difference between points ey /j Twn
a and b in Fig. 2 and identify which point is at the )
higher potential. :
o
Fig, 2

3. A positive charge q = 3.2 x 10™ C moves with a velocity v = (2I + 3j - k)
m/s through a region where both a uniform magnetic field and uniform
electric field exit. (a) Calculate the total force on the moving charge (in unit-
vector notation) if B = (2i + 4j + k) T and E = (4% - J—2K) V/m. (b) What
angle does the force vector make with the positive x axis?

4. A string is wound around a uniform disk of
radius R and mass M. The disk is released from
rest with the string vertical and its top end tied to
a fixed support as shown in Fig. 3. As the disk
descends, determine (a) the tension in the string,
(b) the acceleration of the center of mass.
Moment of inertia of the disk is I = MR¥2 Fig. 3

5. A sinusoidal sound wave is described by the displacement
S(x, £) =(2.00 pm) cos[(15.7 m")x — (858 s")t]

(2) Find the amplitude, wavelength, and speed of this wave.
(b) Determine the instantaneous displacement of the' molecules at the
position x=0.0500 m at t= 3.00 ms.

(¢) Determine the maximum speed of the molecules’ oscillatory motion.
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LATHATEA 5 ? EX AP LR EFWN? (65)
24 ABEBMNGAGLAYEY  REEXSHBABRERE? (10

%)

3HEARBAGRE AR ? K FEDFRAL SR ?
FFEBEHRAX T ? (124)

ARBEERNRERRSL? CHAMEEMEANE? FTHY?
(12 %)

SEFERAEABRG T ABLABER LA EAEINBAEH
BAEAFTIRAR - RE -RE -BE - -FHARfLEENE SRR

 RAEFERARRTEFAMNER - (124

6.477 35 Ai#0 (spring tide) Fo ¥ (neap tide) ? 47352 B#AFeF A ¥ 7
WASHEEANBYHABAL T NERARZRANE 2L
“Eh? (124)

'iﬁﬁﬁm(mﬂ)?ﬁﬁﬂ&?ﬁﬁﬁﬁﬁ?ﬁﬁﬁ%ﬁ%?%

Kik ARk kR dofTRE? (124)

BARR A KT AN AM S LR K VN R
# 8 B o O ? 4738 Sound channel 7 (12 %-)

9.3:.43 3 (geostrophic current) RHA ? AFHERRBA—BTRE
WMATR B THERMERZS  RTAGTEELBREAY

AXRBEEFER FREETEERBTLEEN  EHARENT

(12 %)

BawhhkS 89 SEEFWE IR EFRAM
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3. JLB)% (granile) %5 Z344 (basalt) A4t BB 1) 7
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1

bR g mimg AT A, HAL LT
AR @) £ %% 4 B U FIR (differentialion ),
h) ,{__7)' /ﬁj "?( f‘ b&‘{’,!;zr_ gt;}g 6] (geo!ajnca{ MT:L/E)
2. FIMAPS. R ARBE TAF kg o) £ T AF 7 L3t

3. ) B ARINE Y (mass wasling) 6TH £ APL
) Bpk Q& &k RKE G 0T BH 88 2

4 AT LY 740 (magma differentiation) ? ko] 49 XAE
#4556 Ml 1% |

5 40,“2 Ao e R AR 1 B Y 7, ( plale Teclonics ) Tl %é%—&b&b %
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—~ S (M3 BREREAXESL)

L3 Ae s BRMAFRTRERETHRA B8~ HEZF M MGa A
452 OFuler @Navier-Stokes ®Bernoulli @Newton equation

2. Venturi meter ( X B4 ) THARARM TN MY O OFH O @ﬁu;iﬁ

SRR AN AERKRETAMEAANRAE OMach number @Reynolds
number @Weber number @Froude number

4. 8hihEm (k) wEREH4# % © Froude number @ Reynolds number @
Euler number @ Mach number

5. 436% (Pitottube) RAMATRRERERRE ORAEE ORANE OKA H
#% O 2

64§ A B A A A B hH Reynolds number RE EMEAFR » #H5
@Hagen @Manning @Moody @Kelvin  chart

w
7.imotational flow # A L HEH A © Ver=0 ® vxV=0 ® ¥ _j @
at

2 W
=0
SAMMEHTRAENL OXE OHE OE OBE T
0. AP XAy ML ORSY @ik Ok QARE
10, e RiITEEGARNFFTHTERME ? OPrandrl @ Mach @Froude
@Reynolds number

- mEsE (A6 R)

. gage pressure

. incompressible flow

. # 7% (boundary layer)

. K8 % (head loss)

i& JE i % 3t (velocity potential function)
. 2 4% (cavitation)

. hydraulic jump

“-JO’\}J\#L:JN-—A“

o —FANABRPOLREAMEZA T METH MM HREAL A
HEEp AR A L FBRE Vo B F=f(LV,p,u) A1H &
B FE L EERE (14 5)

vg « The water jet in Fig. 1 strikes normal to a fixed plate. Neglect gravity and
friction, and compute the force F in newtons required to hold plate fixed. The
density of water is 1000 kg/m’. (14 %)

Fig. 1
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1,

B C KGR (orystal syslem), LRE I

. @) ’r.[sﬁ ﬁ@ﬂ Cerystal form ) 7 (L) #5358 5 & (special form) £o

L@ /!ﬂ Eéftﬁ (¢ Eavage) ? f”,{g (mica ) ,ﬂzﬁjﬁdz(} @@ﬂ{ ‘]

;rgl 78 T i (—@‘—& /O/\)

ALY (general fore) RITR S 7 %w *zﬂa.z

AL oA AL o (Hact ) 8374 T £ B4 4
® A 2% B (latfice) 7 - |

@ Bt TREE T W ETH L B
. Eﬂéikﬁzﬁ?mw‘?@é%f.

W EWR AT Qo 2 % AR 3 5E4E 7
T3] polymorphiom 7 LAk F £ C%‘WT*)%‘@, g L ik

% % 6J £ ﬁ‘f’ Potvmorpks . \ .

EROBHLEBY, L) fuvw] ff«M} %35
"N FB432 GAEA e R E /

FHARG AL 2%’?’*@”%6“}%%@ £ 0 F
1F\ 4] 45 72 '(T-;f:ff’1§/ (sleveo proJecT-on) & 3 et __\,w]]{;, 2 B,
O PR, EHAAL S ~HBH (gorerad form)
-iq%@’fvﬁ(—face poe)’iﬂ_f\ ﬁ\g ,f{,g'@i #ofﬁéng% 25 .

B~ MR Colivine ) &I0 LGB 15 A RO = ¥ 5878 MnO—wo/‘
Mao 50.004% 5(9.1—4-0‘}?/(515/3%) W"‘T—}v@@%%-& .
CFL (BERNELE ), A3 R=shrp mom5hot, My=2h3/
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1. Give a sbecific example of the following name reactions. (12%)
a. Wittig reaction
b. Baeyer-Villiger rearrangement
c. Friedel-Crafts reaction
d. Schiff reaction

2. How many magnetically different kinds of protons are there in
each of the following compounds ? (8%)

H,C NH, CH H Cl g
LN |7 ]
/CH_CHz‘“CH—(]?—CHZOH HOOC—~CI2—(|:—C ~~COOH
H,C | :
CH, H OH H-
(3) ) (b)

3. Outline reasonable synthetic methods for the following

compounds. (10%)

== ' from - aniline and three-carbon
(a) N compounds

OH - from toluene and any compounds
that contain three carbon units or

(b) H3C—@CHCH2{:H3 less

4. Describe the theory and application of NMR. (10%)

5. How do you differentiate the following two natural isomers by
spectroscopic or physical methods? (10%)

(b)
(a)
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a.

b.

C.

6. Determine the following chemical structures, {(50%)

CsH1002 (5%)

CgHgO (10%)

CisHig (10%)
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d. An ester (C7H1204) was hydrolyzed under alkaline condition to
afford an acid (C3H404). Deduce the structure of the
ester. The 'H-NMR spectrum of the ester is given. (10%)

—
=]

2 ¥ &£ ¥ z 3 T =B

10 e 7

e. Compound A which had a molecular formula CoH1p03 was
subjected to alkaline hydrolysis to yield compound B
(C7HgO3). Upon methylation under CH2N2 compound A
yielded compound C (C1pH1203). What are the
structures of A, B and C? The 'H-NMR spectrum of
compound A is given. (15%}
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Note: Be sure to use the comect number of significant figures in the answers of alt your calculations)

(10%) L.If 0.350 L of aquoous solution with a density of 1.00 g/mL contains 13.7 1 g of pesticide A,

express the concentration of pesticide A in (a) M and (b) ppm, respectively. (Given: molecular
weight of peaticide A = 120.0) ) ,

(10%) 2.(a) Define and calculate @, for a solution of oxalic acid (H;Ox) that is buffered to pH 4.00.

(K= 5.36 x 107 K;= 5.42 x 10~ _ _ .
(b) Caiculate the molar solubility of calcium oxalate in a solution that has been buffered 10 a
constant pH of 4.00. (for CaOx, Ksp = 2.30 x 107%)

(10%) 3.(a) What is buffer solution?
(b) What is buffer capacity? T ‘
() Malonic acid (H,A) is a weak acid (K, = 1.42 x20°, K, = 2.01 x 10°%). If you are asked to
preparc & bulffer solution of pH 4.3, will you use malonic acid to prepare this buffer sclution?
Why or why not ¢ .

(10%) 4.For the titration of 50.00 mL of 0.100 M H,COs with 0.200 M NaOH, calculate the pH after the
addition of (a) 20.00 and (b) 40.00 mL of 0.200 M NaCH, respectively.
(for H,CO; K, = 4.45x 107, K, = 4,69 x 10°1Y)

(10%) 5.The majority of commercially available FT-IR iimh’um'ents are based on the Michelson
. interferometer, '

(a) Briefly defire "Fourier Transform",

(b} In comparison with the conventional dispersive IR instrument, what advantages does FT-IR
appear to have? a '

{c) Briefly describe the principle of Michelson interferometer.

~ (10%) 6.(a) What is cyclic voltammetry?.

(b) The three-electrode system i normally used in voltammetry. Name these three electrodes,
(c) Show the schematic diagram of a pH glass-electrode. Please include the necessary
components and solutions, - :

(10%) 7.The following data were obtained by gas chromatography on 2 40-cm packed column:

Compound Retention Time, min W, min
nonretained 3.1 : -
toluene = . 5.4 : 0.41
cyelohexene - 7.3 1.07
Calculate:
(a) the number of plates from toluene. (b) the plate height for the column.

(c) the resolution for toluene and cyclohexene. (d) the capacity factor for toluene.

(30%) 8.Define the following'tcnus in detail:

(a).quadrupole mass spectrometer (b) an ESCA electron.
(c) determinate error (d) fluorescence

(c) PMT . o ~ (f) monochromator

30




