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1. What are the categories of animal tissue? What are the functions of
these tissues? How are the structure of these tissues suited for these
functions? 20%

2. What four factors influence the structure of a community and how?

10% '

3. How would you define the trophic structure of an ecosystem? What
are the five trophic levels possible in an ecosystem? What criteria can
be used to distinguish among these five trophic levels? 10%

4. How are RNA viruses classified? What type of virus is HIV?  10%

5. BERATHIETA/NTITHRE? 25%
6. REMAIRIRAAITHERAA? 25%
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HEMAYIETE(T (resting mernbrane potential ) A0{HEEAE 2 (20 43)

{AIEH 4B (biological thythm) ? (10 53) SEMEEEEIEE] (20 43)
{6]55 neurotransmitter ? (1043 ) {55 neuromodulator 7 (10 43)
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. (5%) What are the differences between terms of motif and domain in

protein structures?

(20%) Please draw the structure of glucose and fructose, and use the
concepts of structure to explain their biochemical properties.

. (10%) Please list the environmental factors that change the enzyrne
activities, and explain your reasons on each listed.

. (20%) Write the sequence of the mRNA moiecule synthesized from a

IDNA template strand having the sequence 5’-ATCGTACGGTTA.

. (10%) A transfer RNA w1th a UGU anticodon is enzymatically charged
with a "C-cysteine. The cy:,teme unit is then chemically modified to
aniline, using Raney nickel which removes the sulfur atom of cysteine.
The altered aminoacyl-tRNA is added to a protein-synthesizing system
containing normal components except for this tRNA. The mRNA added
to this mixture contains the following sequence:

) 5’_UUUUGCCAUGUUUGUGGCU

(35%) Please translate the following message into Chmese What is the
best title for this message?

The absence of galactose-1-phosphate uridyl transferase causes
galactosemia, a severe disedse that is inherited as an autosomal
recessive trait. The metabolism of galactose in persons who have this
disease is blocked at galactose 1-phosphate. Afflicted infants fail to
thrive. Vomiting or diarrhea occurs when milk is consumed, and
enlargement of the liver and jaundice are common. Furthermore, many
galactosemics become mentally retarded. The blood galactose level is
markedly elevated, and galactose is found in the urine. The absence of
the transferase in red blood cells is a definitive diagnostic criterion.
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1. Ecology.
Euphotic zone

Vant Hoff's law

No@ W

Eutrophication

Bl &AR (60% )

2. Character displacement
4. Entropy

6. Red tide

8. El Nifio
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3 ?"J?Htﬂﬂ %i%ﬁﬁﬁ%x_ (&:ﬁl-ﬁc) é@[ﬂ?‘%“’ﬂl‘ﬁb ? (10 %)

4. 4B b B AR R & 7 W AR Survivorship curves) R XA 7 2 (10 & )

5. B35 —{E4Feh A& AL A 00 I8 IR R4 7 (10 &)
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(20%) 1. ZAABAENERL AR ERBERFHETEH 380 5 A5 dRE TR
BRA9E S muiesad ) Mz M ETMS (n=40- »=390 £ S=35 %, >
HHEFAHAREZ PR EELFANIB0 L7 (a=0.01) .

3 —
P T3
ik _.Jiz_,(‘h )
S = Y-t
n-1

(15%)2. FRABAROHEAEHEARBY 2 HBAUAFZNA T t ELFEMLHA
MOF - ERE HR2EA AR IEES  FHARTEMT AL
"EH (Sample Statistics)  RAEsHM ¥ i fm 95%T {2 R MR
(Confidence interval) o
Sample Statistics
Sample size = 9
y=4.95 ppm ; S%= 0.2025 ppm® ; S= 0.450 ppm
(25%)3. T ale i Al SO - L P bk (DRI RE% » K4kiE) R ¥
Bk @B — 4 (P RARRBA  wRAR () Bl il 4200525
HEMETHEE W —RERTH EH 54 (One-way Analysis of
variance) K8 B MIKMAB » B F % - AREAN LB F i (15%)
EREATREHRLSRATARTFSMAT A-Ex 28 A+ adE (4)
FHHANERN C-EHG HMinasa « (10%) '
o RRENSRAY  BUSEESYAKE UACERYHRALE

Source of Variation 7 SS df F P
A : c
B D '
~ Total ‘ E

(20%)4, HEeH FAEEH  HHEABS » UTFHES 64t (batch) BWak > Hhein 518
AR AERE ()

batch Sample mean
1 505
2 528
3 564
4 498
5 600
6. 470
HES VTR HARA T F-L2E# (14%) 0 T &% (a=0.05) (6%)-
Source of Variation S8 df NS F
~ Between batches F J L

G
¥ithin batches 58824 H K
Total I
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Linear regression equations depicting the relationships in the spring {Cruises 606 and 638) in the

South China Sea of the euphotic-layer averaged primary production (IPP/Deu, g C m™d™) and

nitrate-based new production (INP/Deu, g C m™>d™) with 3 independent variables including the

surface chlorophyll @ concentration (Chl, mg m™) ,surface water temperature (Texﬁp, ‘C)and

nitracline depth (Nitracline, m), which are mutually covarfated , n=11

Producticn Linear regression equation

I " Significance
IPP/Deu 0. 00035+0. 024 Chl .70 3
0. 051-0. 002 Temp 0. 48 %
0.011-0, 000158 Nitracline 0.53 *
INP/Deu ~0. 00033+0. 008 Chl 0.84 %
0. 015-0. 001 Temp 0.45 %
0. 003-0. 000050 Nitracline 0.51 %

*p <0.09; *%p <0, 01
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(1) (10%) Find the first three nonzero terms of the Taylor series expanded about
z =0 for f(z) = z2*.

(2) (15%) Evaluate J s 4z

(3) (15%) Find all relative extreme values of flz)=z+1
(4) (15%) Find the limit lim,_,o (1 + 1)z,

(5) (15%) Determine whether the improper integral f§° 7 dz exist and, i
so, find the value.

(6) (15%) Find all relative extreme values of
fla,y) = 4o — 2y — ? ~ 22 + 22y — 10.

(7) (15%) -Evéu‘:luat'érthe doﬁble integral

| /fR;ydA

where R = {(x, y)la? + y2 <4,y > 0}.
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1. Two blocks are connected by a string and pulley as shown in the
. right, Assuming that the string and pulley are massless, what is the

magnitude of the acceleration of each block? (10%)
2. An automobile moves on a level horizontal road in a circle of radius

30 m. The ceefficient of friction between tires and road is 0.50. What = %°
is the maximum speed this car can round this curve? (10%) _ e

3. A 0.50-kg block attached to an ideal spring with a spring constant of 80 N/m
oscillates on a horizontal frictionless surface. When the spring is 4.0 cm shorter than

its equilibrizm length, the speed of the block is 0.50 m/s. What is the greatest speed
of the block? {(10%)

4. A playground merry-go-round (3% 8 & %) has a radius of 3.0 m'and a rotational
inertia of 600 kg x m2. It is initially spinning at 0.80 rad/s when a 20-kg child crawls
from the center to the rim. When the child reaches the rim, find the angular velocity of
the merry-go-round, (10%) 3m

3. A 5.0 m weightless strut, hinged to a wall, is used to support an 800-N
block as shown in the right. What is the tension in the horizontal rope?
(10%) :

. W nga

6. A wave is described by y(x,f) = 0.1 sin(3x + 104), where x is in meters, y -

is in centimeters and ¢ is in seconds. Find out the wavelength and
frequency. (10%)

7. Each of the four capacitors shown is 500 uF. The voltmeter reads
1000V. What is the magnitude of the charge, in Coulombs, on each
capacitor plate? (10%) '

8. In an RC series circuit, emf £=12.0 V, R=1.4 M(Q, and C=1.80 pF.

(a) Calculate the time constant. (b) Find the maximum charge that
will appear on the capacitor during charging. (10%)

9. What is the entropy change for 3.2 mol of an ideal monatomic gas undergoing a
reversible increase in temperature from 380 K to 425 X at constant volume? (10%)

10. A plumber has constructed the pipe system shown in : : SR
the right, where the radii of the pipe sections are given
in terms of Rz=2.0 em. The pipe sections have vertical . |
standpipes, which are tubes that are too tall for water : L
to be pushed out of them by the pressure in the pipe J N
system, The tubes are open at the top to an air Al — B‘ : c o
pressure of 1.0 atm. If the water extends up into the w
standpipe for section D by 0,50 m, and the volume i # 3R,
flow rate through the pipe sections is 2.0 x 10 m® /s, ' 3Ry
then how high does the water extend up into the standpipe for section BY10%)

Page 1
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1
2
3.
4

. ionic bonding , 5. transform fault
. pillow basalt ' 6. unconformity

pyroclastic flow 7. metasomatism
. spheroidal weathering 8. ophiolite

RS (81050 £ 804)

AR (mineral deposit) # A B L5 TRE S AT REMT ? 36 18 S0 LB A2
AR AR D] BB -

WA BIMGEE LB K KA K8 0 K B B R 2R e B Ak 1 2R, -

R FAM (viscosity) BARIRER & 2K B EHF ML ?
Bkt P ¥4 (mid-ocean ridge) #k5k ¥« (spreading center) & A7 & &) &5
COEE T e SR AR GRS P2 PV LR Y P
EEERAATRALTE? RN R F M RBA R - SEBMO A EL MY
EMETBEERR? '
(@) BEERTUAY AL ? & HEHSE - Rz o

(b) XM TR LB LLEBNT—HE T HABRY ?

() 6 ENGCHBEBNNB—ERTHEREY ?
RALFRG—BERHMRARH KL (foliation) - (a) RRVL Y 2 FH bR
b o (b) LR EEALFER?
FRARNEEHMELE ~ FRE - HHAES - P8 EE ~ 7 RE -85 - BUES ~ &
RE -~ B URABEHNE  pREEGHEELNE  RBEMITZ PR L
BELHELEA WL LBIAL ? HHAHR  BHHLER -
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MASE (1040 £1004)

LA
ai

4,

oy

(@) B RAALR?0) AIHER—HES (BleBRk) WAHRDERA RN
EWH?

AW BB ERM?

{35224 (point group) ? #T3 = M2 (spacegroup) ? HE WA RARE L AT IE ?

43738 octahedral site (or octahedral vac:;ncy) £ tetrahedral site 7 WU G EBAFRB 2 »
& E#ALS X B KAL(Si;AlO,)(OH); -

KA B3R SLAL M NGC) o SLACA8(CoCD S5 + LA A e A X, -
BAVEB BB TABEES R ER  Sliod~ 48~ Fodd % - HEK - b8~ folI 2 2
SRR AR - RGN ERE BN BRI S REE - BBz -
#—WAEE (olivine) M » 4 165 4 4o AL A6y B SiO, = 41.07 % » TiO, = 0.05 »
ALO;=0.56% » Fe,05=0.65% » FeO=3.78 % » MnO =023 % » MgO=54.06% (£ £ 7
o) R EREo 22 (EE 4 HBE - BFE0=160>51=281+Ti=47.9 -

 Al=27.0» Fe=55.8 » Mn=54.9 » Mg=243)

10.

— B BT AH — 18 2-EHEH (2-fold axis ofsﬁnmcﬁy) P A AT 2-F AR

EARAF—EAEHBTATAREL-EREM AHALBIGARE2-ERER? — B

BESTURAME2- R ? (TUHAREZFTRBESEHSRYA)

Hhah R A0 LN &R Y &H MR X2 A 3 4 &4 (Bravais lattices ) 7 #F — 4 4 4 &
HREBBAFTAMET RATAA? AR ? GRARWRERNLESL)

{eT 48 B4 ¥ (coordination number ) ?lﬁiﬁ$%§$%£§4t%ﬁ% AX (A HrgEF > X
@%%J’%&Rﬂh(%@%%#@mﬁ)%ﬂ%%&&ﬂ%AbOAme’%>QB
FRES  FWR AR B RMEE > AR THEFR (P THELERT
BIERR) -
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1. Write a structure for each of the following compounds. (2% each)

a. (1R, 2R)-2-Bromocyclohexanol €. 3,5-Cynclohexadiene-1,2-dione

b. m-Cﬁloroperoxybcnzoic acid f. 2-(2-Propenyl)eyclohexanone

¢. 4-Methoxypyridine g. 5-Bromo-3-ethynylcycloheptanone
d. Indole-3-carboxylic acid h. Ethyloxacyclopropane

2. Give the expected major product for each of the following reactions. (3% each)

. MeLi
a._l \/\n/ ell

O
, OH S0, A
b.  {CH3z)eCHCHyCHCH; _—
_Hzo
0
o 1
e \ CHaCOOH
—
- MCPBA
d /\/\/\ —_—
2 i
e. <:>—CCI + HOCCH;CHyOH ———»
N '
CHj
H ‘
N(I:IC2H5 503 ’
f. o —_—_—
cone. HaS80,
O NEBH4

Il
g. CchcHchchOCHa —_——

h.‘ @l} wocna_é_____

0
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+ _ 1. n-Buli
i. CH3P{CgH5)3Br - -

2. OOCOZEt

1. CoHsMgCl
—_—

- CHaCH,C=N
2. H*

3. Give a detailed mechanism for each of the following reactions. (8% each)

+ .

N=N s
+  (CHaN — N=R N,
> CH;
o o )

. o] 0 0

c. {CHBT . oo 1,0 @Q (b
—_— +
A +

o] o} 0 O

1] 1] 1. NaOCH /CH30H
d.  CHy ; + CHyOCCH)RCOCH, 1 NaOCHYCHIOH | hyco
OCH, 2. H*, H;0

e o

OCH;

4. Deduce the structure for each of the following compounds with t.he'
provided molecular formulas and NMR spectral data.

a. CsHeBrQ; @ § 1.3(t, 3H), 1.8(d, 3H), 4.3(quintet, 3H).
The latter peaks arise from two nearly overlapped quartets. (7%)

b. CgH3NOa(an ester) ¢ & 1.3{t, 3H), 2.4(s, 6H), 3.2{s, 2H), 4.2(q, 2H). (7%)

c. CisHzO4 ¢ 6 0.8¢t, 3H), 1.2(t, 6H), 2.3(q, 2H), 4.2(q, 4H), 7.3(s, SH). (8%)
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(b) log2=0.30, log3=0.48 )

(15% ) 1. Define the following terms :
(@) weak acid
{b) zwitterion
{c) amphiprotic solute
(d) precision
- (e) accuracy

(109 ) 2. The solubility products for a series of iodides are
T Kep=6.5x10%
Agl Kgp=8.3x10"
Pbl; Ksp=6.4x10"
Bil; Kgp=8.1x10"
List these four compounds in order of decreasing molar solubility in
(a) 0.10M Nal solution. '
(b) a 0.010M solution of the solute cation.

(69 3. What will be the pH of a 1.00M CH;COOH solution?
( For CH:COOH, pKa=5)

(10%) 4. Neglecting any effects cause by volume changes, would you expect the
ionic strength to (1) increase (2} decrease, or (3) remain unchanged by
addition of HC{ solution to a dilute solution of

(2) NaOH.
(b)ééetic acid.
Explain your answer in detail, -

(6% ) 5. How many milliliters of 0.0500M EDTA are required to react with 50,0
. mL of 0.0100M Ca®* ? With 50,0mL of 0.0100M AL** ?

(6% ) 6. What causes a liquid junction potential ? How does this potential limit
the accuracy of potentiometric analyses 7

(1096) 7. List the sources of etror associated with pH measurement using glass
electrode.
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(6% 8. Explain what concentration polarization is. How does it affect the
~ magnitude of voltage available from a galvanic cell and the magnitude of
voltage required for electrolysis ?

(1096 9. Distingtrish between fluorescence and phosphorescence. Why is
phosphorcsoence rarer than fluorescence ?

' (69) 10.Which molecular process correspond to the energies of microwave,
1nﬁa.red visible and ultraviolet photons ? )

- (159%) 11. Descnbe the mechamsm of interaction. of the solute with the statronary
_ phase for the following types of chromatography
: (a) adsorptron chromatography
(b) partition chromatography.
{c) ion—ekchange chromatography
(d) srze-exclusron ch:omatography
'_ _(e) aﬁ'rmty chromatography




