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1. What is the carrying capacity of a habitat? How can carrying capacity
affect the intrinsic rate of increase of a population? What factors help
determine the carrying capacity? 10%

2. What are the four possible modes of bacterial nutrition? 10%

3. Describe the basis for the five-kingdom system proposed by Robert H.
Whittaker and Lynn Margulis. What are the five kingdoms, and how
are they distinguished from one another? What are new data led to a
three-domain system, and how are they distinguished? 15%

4. What function does the renal artery have in the excretory process of a
vertebrate? The ureters? The urethra? What is a nephron? What

‘function does each pare of the nephron perform in the excretory
process? 15%
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[. What is the meaning of SARS? What are the pathogens? {10%)

2. Draw the structure of the following terms. (20%)
(1) glucose  (2) methanol  (3) ethanol (4) ATP (3)NAD
(6) glycine  (7) alanine (8) methionine (9) cysteine (10} lysine
(11) Adenine (12) Guanine (13) Cytosine (14) Uracil  (15) Thymine
(16) DNA (17) RNA {18} tRNA (19) B-sheet  (20) a—helix

3. What is the fermentation pathway for yeast to produce ethanol from
glucose? (10%) .
4. What are the differences in the transcription between prokaryote and
eukaryote? (20%)
5. What are the replication mechanisms of 6-form and D-loop? (10%)
6. What are amino acids that the following symbols represent? (20%)
(1)D
(2)asp
(3)M
(4}1leu
(5)1
(6)gln
(7)pro
(8yW
(9)arg
10y
7. What are the full names of the following terms? (10%)
(1)ATP -
(2)DNA
* (3)mRNA
(4)dNTP
(5)SARS
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()L ARAMGAEFHHERBE A)Convex curve B)Straight line C)Concave curve D)Slight sigmoid
type curve E)Stairstep type curve

Y 2. FTHUHTHE "Allelopathy” $94]F AYLR BFHMY OKE DREY BESL

) 3. & Production #v Respiration < Ho{f %4 1 B2 B# A)Seral Stage B)pioneer Stage C)Climax

D)Aging Stage E)Cline _
()4 FHMTHKRZ Cycling index A& XA 10% A L AYEREAE RN BEFRIES 5 ONH
FeEAETE DAEESGHART B Lk
C )5 TR EIEE kA # R R ed MY R EHRIE AyTurnover time B)Mutualistic symbiosis
C)Resilience stability D)Nuirient conservation E)The efficiency of energy & nutrient utilization
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) O FUT KT B &AM True census BATHE ? At Ak BAR O ESE DR By s
R
C )10 BIfAnH o4k A i®A2& A) NO/—~NO—NH," B) NH,"~NO:—NOs C) NH,—NOs~>NO: D) NOs

~~

-

—NO:—NH,;" E) NO:—~NH_*NO,
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1. Adaptive radiation 2. Commensalism 3. Biological magnification

4, Vant Hoff's law 5. Omnivores 6. Compensation depth
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1 BsgEsd  BALERGEES ¥ %5 W(normal distribution) » £ F344
(mean}% 4.2g/100ml, & standacd deviation % 0.5 g/100m! s sh 3288 MR H
OA  BA&FTEBETORBEGSHEEL ) 2HMFRHLIAFLFTREGEAES
3.8 g/100ml o 4o dh4d % FHT 0 R E S S B8 T ik B SR 7 hm
# (a=0.05) (15%)

2EARBRASAE ) uFRE s 2 BEREATE SR LMAERZMHGE

B EMER 3EE D SR 4 FRDBE O BRI 3 BB AT E GRS -
FEEe TR DHFEH (1) AT HBR 24304 A (statistical model) 3t 37 974 &,
P 5Ag e (10% )5 (2) 78 3% ¥ 44 & P 2 % B 74 8 (source of variation) &
YA AGRHEETRANRT (3 A EZEE M) (109%)

4 A B C

R 1 2 1 2 1 2

XN R 55 89 35 88 50 70
70 62 78 74 75 82
85 73 %0 68 66 46

3-3dTHE AF F85 4T 5 corelation coefficient(f) & 7 sE 49 B A2 & (9%)

(1)r=0
(2) r=-0.368
(3)r=0.986
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4, ERSMAMBRED (drug) B8 f1(stress) HAMBRHEEARYE B8 4
# &4 F » & F SOV(source of variation) & % B 5§ B + $8 (sum of squares) &% F 4
o3 (1) HaR A ERAITNE0%) (2) RA%F 54 &k T 224 a-e(10%)

SOV 88 df MS
Stress 334 2 16.7
Drug 10.8 2 54
Stress*Drug 9.9 a b
Error d €
Total 67.1 17

SHATAE S THEAAMAE:

(1) ML df MS,EP>F (12%)

(2) i@ e %18 Location? &8 Site? (694)

(3) WBARAH— TR ?(5%)

(4) BGst ot e o BEHBLEE 7 3 ——EIIA(13%)

Table ANOVA 1able showing differences in the elemental compositions at the center and edge
of ololiths from the Neuse and Elizabeth Rivers (e = 0.05).

Source dff Type 3 88 MS F P>F
Center
Mg
Location 1 49510 491074 0.94 0.3880
Site(location) 4 2.1 X107 S.2x10- 1.31 0.2225
Error 3i FOX]10 35x10-
Zn
Localion 1 1.78x 10 1.78x 10 0.84 34100
Site(location) 4 841101 2o 1.08 0.3811
JErrar 31 6.0x10-" 1.9x10-*
. SR
Location I 0.549 0.549 5.54 0.078]
Site(location) 4 0.392 0.098 317 0.9522
Error 31 17.88 5.8X107
Ba
Location 1 E.A44 X103 1.44x10~5 3.64 0.1289
Site(location) 4 1.58X1073 3.95x10°5 .20 0.9348
Error 31 6.0x 10~ 1.9x10*
Edge
Mg
Location H 3.29x10™ 329x107 14.66 0.0186
Site(location) 4 896X10™ 2.24X10°4 0.59 0.6705
Error 33 1.2x1072 38X107
Zn
Location 1 3.57x10-¢ 3.57Tx10-¢ 0.03 0.8626
Site(location)} 4 4.2%10- EOSx 14 .65 0.6283
Error a3 3.3xX10°3 1.6x10-
S - B
Location 1 0.2H 0211 0.76 0.4335
Site(location) 4 1.115 0.279 0.68 0.6100
Error 33 1335 0.409
Ba
Location 1 2.06x10-7 2.06x1073 10.86 0.0301
Site(location) 4 T.58X10~+ 1L.9xi0~* 1.03 0.405%

Error 33 6.1x10 1.8X 10
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I. An ideal spring is hung vertically from the ceiling. When a 2 O-kg mass
hangs at rest from it the spring is extended 6.0 cm from its equilibrivm length.
An upward external force is then applicd to the mass to compress the spring
so it is 10 cm shorter than its equilibrium length. While the spring is being
compressed the work done by the spring is:

a, -1.07J

b, -0.527
c, 0267
d, 0527
e, 1.01]

2. A disk has a rotational inertia of 6.0 kg m® and a constant angular
acceleration of 2.0 rad/s®. If it starts from rest the work done during the first
5.0 s by the net torque acting on it is:

a, 0

b, 30171
c, 607J
d, 3007
g, 600

3. A 0.25-kg block oscillates on the end of the spring with a force constant of
200 N/m. If the oscillation is started by elongating the spring 0.15 m and
giving the block a speed of 3.0 m/s, then

2. 0.13m
b. 0.18m
¢c. 37m
d 52m
e. 13m

4. When work W is done on an ideal gas of diatomic molecules in therma)
isolation the increase in the total rotational energy of the molecules is:
a 0 '
b. W/3

2W/3

2W/s

W

L L
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5. A solid insulating sphere of radius R contains a uniform volume distribution
of positive charge. Which of the graphs below correctly gives the magnitude
E of' the electric field as a function of 1?

E 4 :
" h .
r r ¥
R . )
E l&\ E |
e.

{/

6. At one instant an electron (charge =- 1.6 x 10™° C) is moving in the xy plane,
the components of its velocity being v, = 5 x 10° m/s and vy =3 x 10° ni/s. A
magnetic field of 0.8 T is in the positive z direction. At that instant the
magnitude of the magnetic force on the electron is:

0

3.8x 10N

51x10"N

64x 10N

7.5x 10N

7. Awire carrying a large current I from east to west is placed over an ordinary

o 0 g

magnetic compass. The “N” of the compass needle will point:
a. north '

south

east

west

o as o

the compass will act as an electric motor, hence the needle will k eep
rotating

8. Immediately after switch S in the circuit shown is closed, the current through
the battery shown is;
a 0
b. VR
c. V,/Ra
d. V/(R1+Ry)
e Vo(Ri+Ra)/(RRz)
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- 9. Aconvex refracting surface has a radius of 12 ¢m. Light is incident in air (n

= 1) and refracted into a medium with an index of refraction of 2. To obtain

light with rays parallel to the optic axis after refraction 2 point source should

be placed on the axis:

a.

b
C.
d.
€

3 cm from the surface

. 6 cm from the surface .

12 cm from the surface

18 ¢m from the surface

24 cm from the surface

10. Figure (i) shows a double-slit pattern o btained u sing m onochromatic 1ight.

Consider the following five possible changes in conditions:

o LITITT @ IHOII

1. decrease the frequency

2, increase the frequency

3.

4. increase the separation between the slits
5.

increase the width of each slit

decrease the separation between the slits

Which of the above should change Figure (i) into Figure (if)?

o aes g

= A

3 only

5 only

1 and 3 only

1 and 5 only

2 and 4 only

HS5H BM105 -

(1) A child’s toy consists of a small wedge that

has an acute angle 0 as shown in the right
Figure. The sloping side of the wedge is
frictionless and a mass m on it remains at
constant height if the wedge is spun at a
certain constant speed. The wedge is spun
by rotating a vertical rod that is firmly
attached to the wedge at the bottom end.
Find the speed of the mass m when it sits a

distance L up along the sloping side.
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(4)

(3)

A particle of mass m, moving with speed v, coliides obliguely with an
Identical particle initially at rest. If the collision is completely elastic, what
is the angle between the moving directions of these two particles after
collision?

Two waves in a long siring arc given by

y, =(0.015m) cos(% — 40¢)
3, =(0.01 5m)cos(§+ 400)

where the y’s and x are in m and ¢ s in 5. (a) Determine the positions of the
nodes of the resulting standing wave. (b) What is the maximum
displacement at the position x = 0.4 m?

A large storage tank filled with water develops a small hole in its side at a
point 16 m below the water level. If the rate of flow from the leak is 2.5 x
10 m%min, determine (a) the speed at which the water leaves the hole
and (b) the diameter of the hole.

A long straight wire is parallel to one edge and is in the plane of a single
turn rectangular loop as in the Figure below. (a) If the current in the long
wire varies in time as 7 =7,e™", determine the induced emf in the loop.

(b) Calculate the value for the induced emfat =35 s taking [, =10 A, d =
3cm,a=6cm,b=15cm, and 1=5s.

d]
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L. HHERAPHER 6300 kun » 7104 30 J » (a)MRBHHORR B EIEHYIERE R 5207 (b)2
HURREER S ORKNBH I RELY (OBEFRR [vs. BED ()35
BT EAZKEIE 30°N LA 20 cm/s SEREFIBTRSEY » BT EC 8 AN 5 1
ATTE? (ORANMER S EEIRAL 48 /NIF > JUTE 30°N 9 £ 25427 (12 %)

2. FEIRAE (20 %)

(a) 1 EORYERE =2 m/fs (f) trade winds

(b) 1 FEERIEREE =7 # =7km (g) geostrophic equation
(¢} o {(h) 1Sv =?m’s

{dy AABW ' (1} buoyancy frequency
(&) T-S diagram (j) greenhouse effect

3. B - 18 inflow FI outflow, B-P>0 » EIHHESEFEE - A
FEES 2500 m RIEFEE 2.5x10° km® s BTERYZFISRERE R 36.5 psu» 25 S 1029
kg/m® » QIFTEAS T4RRT » BKIES B >>P » ATLUBIEIGHNE] 40 psu » SHEHEI SRS
HYRER? (R -E BREIRNN AS B + BEIEINT Ap=p*y*AS » p BB » y—
7x10™ (psu)"' + FLIGEAEIE BSPHEAE RSHE) (17 %)

4. FIERTTEME? MHENAEEY MREDY fEAbr — iR Emar e o Bt
PEUTEE— B KRR - AR S T Ry - (10%)

5. ULEES Gulf Stream f7K IR MGEAT
A% 4000 m BRERAYIARI L - 3R
BlEEE 300 km B8  JTHSTEIRSERME? (0)FT e
RIS E T8 (oFH

| SRS HRE? (BRI EARR
» AHPREEHRAS B EAAEERT (15 %)

6. BORAIERIS RIS - BRTRKRIE G MR AR e
SIES 108 RO FIMBADEBER 207 BokiER0BMAuEE" e NTsH
T AERERERRE R - AT AER D AR AR
FEREZ (13 %)

7. NG - EREALERF H B AR FEHDERATSE F B2 BOFOE A B0 8560
9 IAS I EARHER AR BRI/ NI A EETRE? M2 89355
mE DT BHIEEH My? T3 spring tde? (13 %)
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aquifer ophiolite suite

asthenosphere Principle of uniformitarianism

geotherm slump

Lo N>

reégional metamorphism Tananao Metamorphic Complex

fractional crystailization 10. turbidite

* MEE (1S5 RENECD  69OBENBEI0H 0 £704H)

AR =4 R K 4 ARAT S 09 1T o (6%)

o ER HRASSAAT S LU ERRFAG T BT AE ‘iLRH
S AR MBS R A © (6%)

HERAHRANERER KA AL ? (6%)
BT AP RS R BT R AR ? (6%)

WU YR %+ a9 k32 (foliation ) & ko 7S s 89 7 v 4 22 (joint ) £ B R F) ? (6%)
Ao B A XS ER R R ER LN ERME - (10%)

(a) & (meander) RdofHAa ? (b) AF LT A TH®  TEUAL
MRS RE R SRR A B EDR A B o (10%)

T3 AR A A 1% 237 (plate tectonics) ? $#saiBRZ - (10%)

BIFHABRERNBETR  FHBLBYR L THAG 2 XEH—~BRE
A FaaRAZ o (10%) ~

e B &g Mm@%}
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L RTFHHBR : (15 4)

Tt—00

. r 1
(a) lim n - miry © a}gr;-i’;z (@>0) (¢} lim n(e"~1).

2 FIMEF Sl B IAL - (10 )

o N2 - o2 —_1}®
OPpfatet CPyy=Lin
n=1 n=2 -n

I IR R R R — R F 06 AFEGRRERFTHET -
UESmtas 42 $1/452 M EEERAREE $3/ A5 By
BEEMTEFARRE VA AREHE R 9 (15 %)

4 FIMSE  f(2) =o' taz+b RETaA mE g - (a,b € R)(10 %)

5. EHMAH [/ Inz dz - (10 )

oy
6. éw:/ﬁ sintdt'x=u+v’y:u2-—v2°«'ﬁ%‘fﬂg—i“(lo‘ﬁ'}

.
o0 2n—-1
7. 4—,\1,,:[0 w»nzleigf,,:a,,l,,_l:nzzu(m;})
{a) £ o,
{b) &£ lim o, »
s

8 i f[)(zz+y2)dwdy' b D={(x,y):0$x$3,a:25y53x}°
(10 2}
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—. MEREAEER (20%)
(1) Bernoulli equation
(2) vorticity
(3) hydraulic jump
{4) Moody chart
(5) Froude number

. (20%) A 6-cm diameter sphere is lested in water at a velocity of 3 m/s and has a
measured drag of ¢ Newton. What wil! be the velocity and drag foree af a
2-m-diameter weather balloon moving in air under similar conditions? Given the
viscosity and density for water and air are:
Water: 1,=10” kg/(m.s)  pu= 1000 kg/m’
Alr: 1,=10" kg/(m.s) p=1 kg/m’

It

- (20%) 2 PIRRIRA IR Vix, y)=dxT -Ay ] » Hrp A RHE 5K@E)
VBT HEAR TR - MG e — SR BDE ()i By IEE. -

PO, TR S 5 B B I i @l (irotational flow):
@ V=207 +x"y) ]
(B) V=-(20p+x)T +(/ ryx") ]
7 3R ML E TR Bh 2 S e (s (velocity potential)ﬂlbwiﬁ%{(shem function) « (26 /)

. QUA)AMTEIATR » ARSI - BURKEE A SR -

%
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1
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1.

R

O BBEE (A3 XI5 5)

polymorphism
zoned mineral
C2/m

space group

solid solution

~ MEE (£85%)

KERRg A Aiuka o » @& @'ﬁrzﬁsﬁﬂﬂ#er’?ﬁ“&%%éﬁﬁw\ﬁ ERBME?
(10%)

(a) SBHARHBATEREHE? ARBVL - b) H-HRH LRI EFOHEBAL
A7 (10%)

(a) B ZRehiL BB A6 Bl dE P éﬁi-ﬁ»iﬂﬁi%% o (b) Ay 11 B 42 A0 & 0 KA
BF o fuihh i b sk AR A A B g m e A2 2 (10%)

# [8) 35,88 CCP ( cubic-close-packing ) & #E4v HCP (hexagonal-close-packing ) &4k < (10%)
BWEHEBRMTSAREXRE? RSERHES R —BEHRBTH - (15%)

(@) ERBRIALRFEIT A NART - RBEENLEE - mtéﬁ&iﬁ_z& BRMTESE

Lo HEeERRER e AmS LRAHE TR A ERARER

(b) 4657 LA R ARk H ok R AFE L E M ?

(©) /LM TG I T o — BB e B R 5 458 LT 547 4 1 5i0,= 50.38 % ALO,

=3.01 % > TiO,=0.45 % » Fe,0, = 1.95 % > FeO = 4.53 % » MgO = 14.69 % Ca0 =24.32 % »

Na;O=046 % ( EEEH oth ) 3t BBz LS X (FE L E8 BFE0=160"
i=281+ Al=270>Ti=479 Fe=558>Mg=243>Ca=40.1>Na=23.0)-

(d) ARAE LIS X F) i R ATHE0E4D

(¢) L HIERTEM YRR o4 FERFREMBM S - (20%)

)E‘F@ﬂﬂ@%ﬁ%ﬁﬁ%%éﬁ**#%l FOMRALE (@) FiLgSEEX - (b) HEETEL
1 (c) BAMAER - (10%)

O+ Ry
@ e
O -1 amr
® oy
[
O fo gl
—A_ Py
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I.  Explain the following terms. (14%)

(a) configuration (b) conformation (c) tautomerism (d) epimer
{e) diastereoisomer (f) Saytzeff's rule (g) spin-spin coupling

2. Complete the following reactions. (18%)

0
CgHsCOH
(a) — 7
0
(¢}
=~ 35.C 100 C
() + — ? —— ?
A benzene 1,3-butadiene
Q
OH
(C) ) A020 ”
— e ]
OH
pyridine

(@ @ + CHCl, + KOH ————» ?

N

OH CIL,N,
© . —_— ?
- COOH :

3. How many chiral centers in each of the following natural
-products? (8%)

HOH2

o HOHG o cH.0H ®

(a) HO )
HO

CcH O
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4. Why the orientation of nitration in toluene appears
predominantly at ortho and para position?. (4%)

5. Give examples for the following name reactions (6%)
(a} Friedel-Craft acylation (b} Wittig reaction

6. How to determine the structures of natural products. Describe
the methods you would apply for step by step. (10%)

7. Deduce the structure which would be consistent with the
spectra and molecular formula given. (40%)

(2) CoH 20 IF-NMR: 8 6.40 (3H, brs), 3.62 (31, s), 2.20 (6H, s)
I3C-NMR: § 162 (singlet), 140 (singlet), 124
(dﬁublet), 113 (doublet), 56 (quartet), 22 (quartet)
R: 1630, 1600, 1470, 830, 685 cm-l

(b) CgHjoO 1H-NMR: & 7.24 (5H, brs), 4.43 (2H, s), 3.34 (3H, s)

(c) CqH5NO2 TH.NMR: § 2.73 (44, s)
I3C-NMR: & 183.6 (singlet), 30.3 (triplet)
IR: 3200, 1680 cm-1

{(d) C4HgOn I3C.NMR: & 167.7 (singlet), 141.6 (doublet), 97.2
(triplet), 20.4 (quartet)
IR: 1760, 1645, 1380, 1210 cm-!

I B SEm - DMz

T .
400 300 w0
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(4%) 1. What is th pH of the solution formed by adding 50.0 mi of 1.00 M Na,HPO, with 50.0 ml of
050 MHCLI? ( ¥or HsPOy, pKa=2, pKax=7, pKaz= 12)
(A} 2 (B) 45 (C) 7 (D) 95 (E) 12

(4%) 2. Which of the following indicators would be most usefil in identifying the equivalence point
of a titration for a solution that has a hydrogen ion concentration of 7 x 10 ™ M at the
- equivalence point ?
( A) Methyl violet (pH range for color change is 0.1 - 2.0)
(B) Methyl yellow (pH range for color change is 1.2 -2.3)
(C) Methyl orange (pH range for color change is 2.9 -4.0)
(D) Methyl red (pH range for color change is 4.3 — 6.2 }
(E) Bromthymel blue ( pH range for color change is 6.1 — 7.6 )

(4%) 3. HCrOy +Ca®" — H' +CaCrOy
if the acid dissociation constant for HCrQy is K, and the solubility product for CaCrO, is
K, , which of the following gives the equilibrium expression for the reaction above ?

(A) KKy
(B) KK,
(€) Ko/,
(D) /KK,
(B) KKqf2

(4%) 4. Which of the following is true of an electrochemical cell ?
{ A) the cathode is the site of reduction
(B) the anode is negatively charged
(C) the cell voliage is independent of concentration
N (D) charge is carried from one electrode to the other by metal atoms passing through the
solution
{E) none of the above

(4%) 5. A% +3¢ — Al E’° =-1.66 V
P43 - Crg E° =-0.74V
The standard reduction potentials for two half reactions are shown above. Which of the
statements listed below will be true for the following reaction taking place under standard
conditions ?
Al 4 et - AT+ Crw

(A) E° =2.40'V and the reaction is not spontaneous

(B) E® =0.92V and the reaction is spontaneous

(C) E* =-0.92 V and the reaction is not spontaneous

(D) E° =.0.92 V and the reaction is spontaneous

(E) E° =-2.40 V and the reaction is not spontaneous




AP LAREN L EEALI R A F R
#8 ¢ /7>/Ff[/\ D{%C ;‘%:ﬁfjﬂgé'ﬂ:%fz Té) . 33

(5%) 6. Calculate the molar concentration of HNO; (63.0 g/mol)  in a solution that has a specific
gravity of 1.42 and is 70 % HNO; (w/w) .

(10%7) 7. Explain the foliowing terms :
(a) Brgnsted — Lowry acid
(b) amphiprotic solute
(¢ ) amphiprotic solvent
(d) Zwitterion
(e) autoprotolysis

(5% ) 8. Distinguish the difference between a galvanic cell and an electrolytic celi.

(5% ) 9. Calculate Efor the process
FeY +¢& — FeY™

given that
Fe** + Y¥ — FeY Ke=10%
Fe?* + Y* — FeY” Ke= 10"
Fe*+¢ - Fe* E°=0.771V

(5% ) 10. Why is it necessary to bubble hydrogen through the electrolyte in a hydrogen electrode 7

kY
(5% 11. In the titration of I; solution with Na»$;04, starch indicator is never added until just before

chemical equivalence. Why ?

{ 10% )12. Describe the differences between spectrophotometer and photometer and list any particular

advantages possessed by one over the other.

(5% ) 13. What is the mechanism of charge-transfer absorption ? Why is the type of absorption of

interest in analytical chemistry ?
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( 10% )} 14. Briefly explain why
(a) fluorescent emission ordinarily occurs at wavelengths that are longer than that of the
excitation radiation.
(b) fluorescence measurements have the capability of greater sensitivity than absorbance

measurements.

(10%) 15. The distribution coefficient for chemical Q between n-hexane and water is 10. Calculate
the concentration of Q remaining in the aqueous phase afler 50 mi of 0.200 M Q is treated
by exiraction with the following quantities of n-hexane
(a) one 40 mi portion.

(b) two 20 mi portions.

{ 10%) 16. Define the following terms for chromatography °
(a) elution
{ b) stationary phase
(¢ ) retention time
(d) partition ratio
(e) selectivity factor
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