RGP PR LY ¥ ES LT

#e: BR Y Y GAFErn FHE L, .., .

L. What four processes are involved in the nitrogen cycle? Why is
nitrogen fixation important to all organisms? What is the primary

nitrogen source for plants? In what form is nitrogen passed through
the consumer level? 15%

2. What conditions favor the formation of coral reefs? How does the
structure of coral reefs result in such a diverse community? 10%

3. What thermoregulatory adaptations are found in animals other than
terresirial mammals? 15%

4. How do photoautotrophs and chemoautotrophs acquire the energy

needed to synthesize organic molecules? What are some examples of
each? 10%

5. DL EeyHLEs - e Bmbtifiibd % ey B e - 25%
6. BE RNt B8 75 84 REE G EHMBL T ALFEAL - 35

3k - 25%
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‘ 3. 4 [ 3198 electrical synapse (20 4~ ) ¢
4. i @K stress B » ABGHKME (2045 )

5. il cardiac cycle (20 %) ¢
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1. (10%) Compare the structures of DNA helix and protein & helix.
2. (10%) How can cytosine convert to thymine?
© 3. (10%) How does NADH convetl to ATP? -

4. (10%) Design a primer set (5 mex) to amplify the following DNA sequence.
AAGGCTTCC. . e ACTTGGAACCTG.
TTOCGTTCC oo rescaenee TGAACCTTGGAC

5. (10%) What are needed for DNA polymerase to replicate DNA?

6. (20%) What are the common metliods for protein purification? Please describe the

principles behind the methods.

7. (30%) Define the following terms

a). Nested PCR b). Apoptosis

¢). Chaperone d). Chargaff’s rules
e). Contig f). Degeneracy

g). Domain h). Disuliide bond

(i), Alleles j). Operon
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1. Tolerance limit

2. K-selection

3. Cline

4. Age pyramid

5. Logistic growth

6. Niche

7. Thermocline

8. Upwelling

9. Continental shelf
10. Hydrothermal vent

~ - P& (50% - & 10 H)
LR R NI S & b ey WA R A T % 5 M4 2 (10 %)
2.14738 -Species” ? HRMAFLWMEZHEE? (10 %)

3. ERMwERA  BANSWRERE > FRAA AR ES RS ERA T
LR e TR ? (10%)

4 1738 BEXME ? FHeRBAFANBEURABHRZE 200 %

D, HWL "REZBRAE BEBRRTAL  APLHRBASRELE LY
#iE? (10 %)
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(1) ML 0SS, dEE P (8%)

(2) HERATAYa-h 2z (16%)

(3) K 8 specics (P)K %18 (3%)? 448 cell (PS x P x Ay Mz F5EH

(replication number) # 48 ? (4%)

(4) SKEtaw T o 48 ‘H')E: B (0=0.05) 7 4R 2139(15%)
Table 1. ANOVA (fixed effects) on the predation percentages (number of predated
rotifers/lotal number of rotifers x 100} of the copepod £, bicuspidatus odessanus. Initial prey
density was 40 rotifers ml™".

Source 88 df F .
Predator sex (PS) 0.101 1 6.892 0.010
Prey species (P) 0.798 2 27162 <0.001
Prey age (ovigerous vs. neonate, A) (.045 1 3.076 0.082
PSxP 0.016 a e 0.576
PSxA 0.036 b f 0.119
PxA : - 0.052 © g 0.306
ESxPxA 0.006 d L 0.804

Error 1.587 108

2 BBAFHA L WA A RA AR T ESH 0 S RME 25 AR B A4
Fi 8 653 4 AR £ (standard error, s)& 20 5 0 H S b4 E K S B R 0y
&) 959 7 {5 R iR (confidence interval) (169 ) .

RRERAERL TRBRMAH KB RGBE - ) 8b % MR AL b T sh kK
R ~AA N AR A9 EES  REEAE 50 ppm, # 4 % (standard error)
#0.70 ppm- 3% A 3t 4% 52 AR X L T BB A FI B B2 E A0 5.2 ppm. (¢=0.05)
(18%).

4. FERF AR AR AR BLE PR a0 T B 4 e 0 W45 > BLETRA B3 T —$b
B0 B E R i RALA LB FTRERMARE  BHRBEB R TE £
FHEHA I Age)  #da B R (Ho)l % - BHERFES LT (HPE )
R () Tt Bd > A &SRR o8 9 FREHEUTHERSA
G e AREE M () fheiTgE? HEWTHRAM? (20%)

35 7
Mg =-10.21 + 2.39 Age ®

2_
301 R°=076

26
H i
% 2
15 ]

10

T T T T T T v T 1

o412 13 14 15 16 17

Age
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1.

10.

How much energy is required to taunch a 230 kg package on a vertical trajectory
that peaks at a height of 1800 km. (10%)

A spring has a force constant of 5.20 N/m and an equilibrium length of 0.10m. If
this spring is compressed by a distance of 0.010m. Find the elastic potential
energy stored in this spring. (10%)

A disk has a rotational moment of inerlia of 6.0 kgm®. A torque is applied to this
disk to cause a constant angular acceleration of 2.0 rad/s’. If its initial angular
speed is zero, find its angular speed afler it has been accelerated for 5.0 s. What is
its kinetic energy at this time? (10%)

The wall of a large tank has a hole located 1.00m below its edge. If this tank is
filled with water up to the edge find the speed of water when it leaves the hole.
(10%) |

A particle of mass m is moving with a.velocity v=vi, where i is the unit vector in
the x direclion. This particle collides elastically with a particle of the same mass at
rest. IF the second particle moves in a direction 45° from the x-axis after the
collision, find the final velocities of these two particles. (10%)

The wavelength and amplitude of a sinusvidal wave are 16em and 2.5cm,
respectively. This wave propagates along the x direction with a speed of 3.5 cm/s.
Find the angular frequency and wave number of this wave. (10%)

One end of a spring is attached to a vertical wall and another end is attached with
a mass of 0.05kg. If this mass can move on a horizontal surface without any
friction. Obtain the vibration frequency of this mass if the spring constant is
2. 50N/m. (10%)

A 940 g stone is tied to the end of a 1.3m long string. The maximum tension,
which this string can sustain, is 120N. If another end of this string if fixed and the
stone is moving around this fixed point in a horizontal circular motion. Find the
maximum speed of this stone, with which this string will not break. (10%)
Calculate the electric field and potential of a uniformly charged sphere with a
radius of R and 2 total charge of Q. (10%)

A resistor R has a resistance of 1.0x10'€2 and a capacitor C has a capacitance of
1.00x10'F. R and C are in series with a 10V battery. If the battery.is replaced by a
metal wire at =0, find the time at which the voltage across the capacitor drops
down to 5.0V, (10%)
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1. porphyritic rock 6. meander

2. epicenter 7. principle of superposition
3. pegmatite 8. mass wasting

4. metasomatism 9. topographic map

5. convergent plate boundary 10. index fossil

~ MR (15N S 4 0 610 AR 10 5 0 3 TS )

1. RS T &6 B HRe f0E ‘*&J{Ilmxi? & 212 (5H R F 5 AIL)
Ao A HER) M 2 BEoa E(Arkose) 0 B HEFE B R % Ao g B(Rocksalt) e
(5%)

2. 3,08 W E &Y AR (magnitude) fu K

3. {738

JE (intensily) H 7 A< Bl 7 (5%)

ZHEHHBEFRF 7 (5%)

Frosion $o weathering 7 =

4. HbJB B AE( Attitude Y61 4-F8 A 48 B4 7 JL b B Lo AT O ¢ W b B AR -

(5%)

5. {7345 0K 5% 38 (slaty cleavage) ? H R o f I, 7 (5%)

6. LMFEREEEA—RLE  BRTRGT - QR EEE R LR

*%(m%%%ﬂﬁﬁmM@ﬂ%%iMM%ﬁmﬁ'@%MM%%&%%MW‘
B A B AR 2 (10%)
¢ b3k 6 A AR 7 (D)E— 2] & Bl R

WK M SR - (10%)

8. (HAMLEEMGBEL? O)E
MAL P & A 2 R AT AR 7 (10%)

9.

¥ ARk E H F 3 (plate teclonics) &) F 38

HMAHBEREL  HFS

LY £ PR

A AL 7 ¥ bR 2 0 (10%)

10, B RG iAo KK A 00 i AL 5 B A R 4R ey B S 7RI Z - (10%)
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72 % T3 }85:(32%)
k3 1 " .
B A b Gl- N 4R "

(‘\) S \751'1) x ) - "’*‘3%7( X (c) g #7%&__ J'x

TR K S R I 45 Jo= x-2x 2 1 BT AT E

B+ 2 ®FR, (10F)
ik 0SS, CAA BYA B S xTE10 G, Q=0 B x=8
- B R P D G *ﬁ‘i (°5)
s ik & xx B 7(1”‘3‘"} 335 e (354 2 tp B REER(Y
TR 1S N % oy I EL & (%)
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1. The symmetry operation that produces an identical motif after a translation of one-half of a unit cell

followed by a mirror operation is called 3 -

2. The space group of rutile (& 4r% ° TiO,) is Pdy/mnm. Ithasa Bravais
lattice and the point group inthe _ crystal
system.

3. For the following figures, what are the:
Crystial system: , Symmetry elements: .

Point group:

4. The minera} Olivine:
a) Forms euhedral crystals when it grows in a melt thai cools slowly.
b) Is a mineral where iron and manganese can substitute for one another.
¢) Will change into a new mineral when introduced to hot water because it forms at low temperatures.
d) Is an example of a nesosilicate made up of isolated silicon oxygen tetrahedra.

The choice is:

-

—_— r"’%g(;}\'soé}')
1 el En g sBed - kei waan ? (10%)
2. BB T ATMARM? REBRRBLELER—BHRHT - (10%)

3. AR ARKRCH ROFTAEIIMET —REE WwRBREBARVEEHRES W
(2) ko BHEME AY LRAFHR FMAERARERET
(b) &7 LA Ak R R AT EEEH?
(€) FI& 44 TEREHR by —@AAMRF 02 mm Y T PRI 3 s g T A 4R -
Si0,= 50.38 % » AL;O3 = 3.01 % » TiO; = 0.45 % Fe;05 = 1.95 % » FeO = 4.53 % » MgO = 14.69 % >
CaO=2432% » Na,0=046% (E&@HL)> Wit Hokd 2 X
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(%E&ﬁﬁﬁﬁ'ﬁ%§O=MD'$=%J»M:ﬂﬂiﬁ=ﬂﬂ’%:ﬁ£=MyﬂM%
Ca=40.1 » Na=23.0)
(d) #ARARIALE R o kA BT E Mk LT Mok - (15%)

b DARZEBETHIAMLM? SHAHR?
(mamz%%m’m%%ﬂﬁ&aﬁ#’&Eﬁi&ﬂﬁ#?iﬁmﬁﬂﬁzﬁ
(tridymite) fe 7 #£ A& ( cristobalite) » {2 4p 4% & 8| B-B 3 - ( 10% )

5 R| L =MEBBRBOBT TERMA T EH AR EENREARKAR
(10%)

6 HREsMEHARRALRAERS 2o ERE AR ERMN - (10%)

7 HEBEE( fluorite) z 4 4% &
(a) MARLHBRASHEEHLEX
(b) 4.6 & & B (unitcel}¥ &4 K18 Ca fo FEET ?Z=7
(c) Cade FRFNM AT X EHHT? :
N)%EﬁﬁﬁﬁﬁAﬁﬁ%%ﬂ'E%ﬁ%&ﬁﬁﬁﬁ(ﬁﬁi%)?
(e) MM LA BEBANETHEER ( crystal system) ? 47 %% & #& (crystal
class) 7 (15%)
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(b) log2=0.30, log3=0.48

Y

(12%) 1. Distinguish between _
(a) the equivalent point and the end point of a titration.
(b} the density and the specific gravity of a solution.
(c) a primary standard and a secondary standard,

(5%) 2. Evaluate the standard deviation for the accompanying set of data:
1791, 18.04, 1795 '

(8%} 3. The solubility-product constant for cadmium carbonate is 4.0x10™.
Calculate the equilibrium solubility of CdCO; in
(a) water.
(b) a solution that is 0.10 M with respect to carbonate ion.

(5%) 4. What will be the pH of a 1.00x10> N NaOH solution a1 0°C? (Kw at 0°C is
1.00x10™'%)

(5%) 5. At 480 nm, a 4.01x10™ M solution of FeSCN?* has a transmittance of 50.0%
when measured in a 1-ca cell. What will be the percent transmiitance if a
4-cm cell is nsed for measurement?

(6%) 6. A typical infrared spectrophotometer covers a wavelength range from 3 to 15
pm, Express its range
(a) in wavenumbers
{b) in hertz

(5%) 7. How do you prepare a pH 4.5 buffer solution with 1,00 M CH3;COOH and
1.00 M NaOH? (No pH meter is available. For CH;COOH, pKa=4.8)

(6%) 8. Suggest a method for the determination of the amounts of HsPOy and
NaHzPOy in an aqueous solution.
(For HiPOy, pKar=2.1, pKa2=7.2, pKas=12.3)
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{15%) 9. Briefly describe or define the following terms:
{a) standard hydrogen electrode
(b) standard electrode potential
(c) salt bridge :
{(d) Nernst equation
(e) electrochemical cell

{5%)10. Why is atomic emission more sensitive to flame instability than atomic
_absorption?

{8%)11. The distribution coefficient for the species Z between carbon tetrachloride
and water is 1{. Calculate the concentration of Z remaining in the agueous
phase after 50 mi of 0.100 M Z is treated by extraction with
(a) 50 ml of CCl4
{(b) two 25-ml portions of CCly

(15%)12. Define the tollowing terms used in HPLC :
(a) sparging
(b} guard column
{c) gradient elution
(d) isocratic elution
(e) reversed-phase packing

(5%)13. Describe the principle of size-exclusion chromatography.
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[. Write structures for tlie following compounds. (2% each)

Ll

a. p-Chlorobenzoic acid

b. 2-Butyl-4-methylpentanoate
3-Carbethoxycyclobutene
N-Methyl-N-phenylacetamide
3-Methyl-3-ethyi-1-pentyne

3-Amino-i-cyclopentene

w ™o Ao

Hex-1-en-3-on-4-ol
Write the structure of a proton tautermer of each of the following. Show resonance

forms (if any) for the intermediate anion in the tautermerism. (3% each)

a. HOCH,CH,CClLCOC¢H;

c. 2-Cyclohexenone

Write the principle resonance forms for the aromatic C4HsN. (5%)
Use IR specira to distinguish the following pairs of compounds and explain the IR
absorption differences. (2% cach)

O

oot
o (O (O
Ug

e. CH,COONa CH,COOH

a. What is coupling constant in 'H NMR spectrum? Explain the mechanism of
proton-proton coupling. (5%}
b. Compare the values of the following coupling constants (/, in Hz) by orbital
overlap. (5%)

Ha L >__;<Hc
P

Hd
Jyp=12-18 Hz Jog = 0~2 Hz
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6. The following ester is formed in good yield whén formaldehyde, acetone and
ethy! aceloacetate are allowed to react with weak bases. Explain the steps in this

conversion with structures. (6%)

COOC,H,
H.C
O
7. Write out a detailed stepwised mechanism for: (10%)
0
CH oH
o 2 o, HCVHOATH,O COOH
* 0 — P |
oH © 0 g 0" CHy
8. Account for the following observation: (6%)
MG, y
coocH, CH,ONa H,0* c
H,C . CioH10s — 2 - ’ (0]
COOCH, H,C

9. Formulate reasonable mechanisms for each of the following reactions: (5% each)

: CeHs CH,
CeHs SnCl,
>l'_—‘CH2 _—
CH
CH: CH,
OH
: Br
COOH  Br, Br
b_ e
Br
OMe - OMe GH,
c. + HBCH 1) mix =
2) add H,80, =
NH, o ) e N~ ~OH
OMe OMe

10. Explain the following terms: (3% each)
a. Enamtiomers

Diastereomers

Chiral center

Grignard reagent

o a0 T

Wittig reaction




