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1. ATP is arenewable resource that can be regenerated by the addition of a
phosphate group to ADP. Which is NOT CORRECT?

(A) A working muscle cell recycles its entire pool of ATP once each minute. More
than 10 million ATP molecules are. consumed and regenerated per minute per
cell.

(B) The free energy to phosphorylate ADP comes from exergonic (catabolic)
reactions in the cell.

(C) Catabolic (exergonic) pathways, especially cellular respiration, provide the
energy for the endergonic regeneration of ATP.

(D) Regeneration of ATP is an endergonic process, requiring an investment of
energy: AﬁP + Pi— ATP + HyO where AG = +7.3 kcal/mol, under standard
conditions. ' _

(E) Plants can use light energy to generate ATP via photosynthesis.

2. Catabolic metabolic pathways release energy stored in complex organic
molecules.

(A) Fermentation, leads to the partial degradation of sugars with the use of partial
oxygen. aerobic respiration, consumes oxygen as a reactant to complete the
breakdown of a variety of organic molecules.

(B) Reactions that result in the transfer of one or more electrons (¢7) from one
reactant to another are oxidation-reduction reactions, or redox reactions. Electron
transfer from NADH to oxygen is an exergonic reaction with a free-energy
change of —106 kcal/mol , _

(C) Catabolic pathways transfer the electrons stored in food molecules, releasing

(D) energy that is used to synthesize ATP. C¢H1206 + 602 2 6CO2 + 6H20 + energy
(ATP + heat) ,

(E) The catabolism of glucose is exergonic, with AG =—686 kcal per mole of
glucose.

(F) Fructose generates more energy than glucose

3. An enzyme is a macromolecule that acts as a catalyst, a chemical agent that
speeds up the rate of a reaction without being consumed by the reaction. Binding
by inhibitors prevents enzymes from catalyzing reactions. Certain chemicals
selectively inhibit the action of specific enzymes. Which is NOT CORRECT?

HEA A
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(A) Some reversible inhibitors resemble the substrate and compete for binding to the
active site. Competitive inhibition can be overcome by increasing the
concentration of the substrate.

(B) If inhibitors attach to the enzyme by covalent bonds, inhibition may be
irreversible. It is irreversible inhibition. If inhibitors bind by weak bonds,
inhibition may be reversible.

(C) Noncompetitive inhibitors that impede enzymatic reactions are also binding to the
active site of the enzyme.

(D) Many antibiotics are inhibitors of specific enzymes in bacteria. Penicillin blocks
the active site of an enzyme that many bacteria use to make their cell walls.

(E) Toxins and poisons are often irreversible enzyme inhibitors. For example, Sarin,
the nerve gas that was released by terrorists in the Tokyo subway in 1995, binds

covalently to the R group on the amino acid serine.

4. The mitotic phase alternates with interphase in the cell cycle. Which is
CORRECT?

(A) Chromosomes are duplicated during the G1-S phase.

(B) The mitotic (M) phase of the cell cycle, which includes mitosis and cytokinesis,
alternates with the much shorter interphase. Interphase accounts for about 30% of
the cell cycle.

(C) A typical human cell might divide once every 12 hours. Of this time, the M phasc
would last less than an hour and the S phase might take 10-12 hours, or half the
cycle.

(D) Interphase has three subphases: the G; phase (“first gap”), the S phase
(“synthesis™), and the G phase (“second gap™). The daughter cells may then
repeat the cycle. During all three subphases, a cell that will eventually divide
grows by producing proteins and cytoplasmic organelles such as mitochondria
and endoplasmic reticulum.

(E) The rest of the time would be divided between the G, and G, phases. The G;

phase varies most in length from cell to cell.

5. Cancer cells have escaped from cell cycle controls. Cancer cells divide
excessively and invade other tissues because they are free of the body’s control
mechanisms. Which is NOT CORRECT?
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(A) Cancer cells do not stop dividing when growth factors are depleted. This is
because a cancer cell manufactures its own growth factors, has an abnormality in
the signaling pathway, or has an abnormal cell cycle control system.

(B) Cells in culture that acquire the ability to divide indefinitely are said to have
undergone transformation, the process that causes them to behave like cancer
cells. Normally, the immune system recognizes and destroys transformed cells.

(C) If and when cancer cells stop dividing, they do so at random points, not at the
normal checkpoints in the cell cycle. HeLa cells from a tumor removed from a
woman (Henrietta Lacks) in 1951 are still reproducing in culture.

(D) Cancer cells are abnormal in many ways. For example, cancer cells may have an
unusual number of chromosomes, their metabolism may be disabled, and they
may cease to function in any constructive way. Cancer cells may secrete signal
molecules that cause blood vessels to grow toward the tumor.

(E) Cells that evade destruction proliferate to form a tumor, a mass of abnormal cells.

| If the abnormal cells remain at the originating site, the lumyp is called a benign .
tumor. Most benign tumors immediately cause serious problems and can be fully

removed by surgery.

6. Cancer cells often lose their attachment to nearby cells, are carried by the blood
and lymph system to other tissues, and start more tumors in an event called
metastasis. Which description is NOT CORRECT?

(A) Treatments for metastasizing cancers include high-energy radiation and
chemotherapy with toxic drugs. These treatments target actively dividing cells.

(B) Chemotherapeutic drugs interfere with specific steps in the cell cycle.

(C) The side effects of chemotherapy are due to the drug’s effects on normal cells.

(D) Nausea results from chemotherapy’s effects on intestinal cells, hair loss results
from its effects on hair follicle cells, and susceptibility to infection results from
its effects on immune system cells.

(E) Taxol prevents microtubule depolymerizatidn, preventing cells from proceeding

past anaphase.

7. Which of the statement about digestion system in animals is CORRECT?
(A) Secretin modulates digestion by triggering acid release in the stomach
(B) The bile salts function in fat digestion by dispersing big droplets of fats to small

droplets
(C) Stomach acid activates pepsinogen into pepsin.

HEAA




Bt LK 106 25 EALERALEH A LRRA

FHBAH: AP [HT AT aEs) AL3E © 452006
AP BRMIEMRE TRT R, 458 sk GRER) HTRELR

(D) A fatty acid absorbed into an intestinal cell becomes part of a chylomicron
(E) Glucagon, the pancreatic hormone, functions to stimulate the liver to release
glucose.

8. For the transport in the animal, which statement is CORRECT?

(A) An adaptive advantage of having a three-chambered heart, as found in
amphibians, over the two-chambered heart of fish is that fully oxygenated blood
is kept completely separate from relatively deoxygenated blood in the heart.

(B) Concurrent flow is not as efficient in exchange as countercurrent flow because
the latter provides more diffusion at the end of capillary flow than midway
through the capillary

(C) The fluid that moves around in the circulatory system of a typical arthropod is the
hemolymph.

(D) Birds organisms breathe through tracheae

(E) When a girl goes running, her face begins to flush mainly due to systolic pressure

9. About the animal excretory system, which statement is NOT CORRECT?

(A) Animals that can produce exceptionally concentrated urine should be expected to
have nephrons with longer descending limbs of the loops of Henle and ascending
limbs of the loops of Henle.

(B) The worms have flame bulbs that eliminate nitrogenous wastes.

(C) Osmoregulation is the processes by which animals control solute concentrations
and balance water gain and loss.

(D) When urea and KCI become more abundant in the kidney medulla’s interstitial
fluid as one progresses deeper into the medulla, it promotes better retention of
water

(E) Marine bony fishes have more and larger nephrons than freshwater fishes, and

their nephrons also lack a proximal tubule.

10. Which of the following statement is CORRECT?

(A) An infant suckling on the breast of a woman who has recently given birth sends a
nerve impulse to the pituitary gland. The pituitary gland then secretes oxytocin,
which stimulates the mammary glands in the breasts to release milk. This is the
case for negative feedback.

(B) The formation of the fertilization membrane and the slow block to polyspermy

are dependent on the departure of sodium ions from the egg.
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(C) In humans, bogenesis is compieted after ovulation, but before the sperm enters
the oocyte.

(D) Males produce estradiol in high levels.

(E) Spermatogenesis and oogenesis differ in that oogenesis produces one egg and

spermatogenesis produces four sperm.

11. Melatonin is

(A) a methoxyindole

(B) secreted by the pineal gland during the summer
(C) autonomic nervous system during the winter
(D) posterior pituitary gland during the day

12. The absorption of fats differs from that of carbohydrates in that

(A) fat absorption primarily occurs in the stomach, whereas carbohydrates are
absorbed from the small intestine o

(B) carbohydrates need to be emulsified before they can be digested, whereas fats do
not ‘

© fats,b but not carbohydrates, are digested by bacteria before absorption

(D) most absorbed fat first enters the lymphatic system, whereas carbohydrates -
directly enter the blood ' ' ‘

13. In a well-fed human eating a Western diet, the richest source of stored chemical
energy in the body is

(A) glucose in the blood

(B) fat in adipose tissue

(C) glucose in muscle cells

(D) fat in muscle cells

14 Which of the following ions is most likely to cross the plasma membrane of a
resting neuron? '

(A) Ca*

(B) Na*

(©) Mg*

OK*
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15. Which statement about hyperpolarization of a neuron is true? When
hyperpolarization occurs,

(A) membrane potential is closer to Ena than it is to Ex.

(B) Na* and/or CI” channels are open.

(C) membrane potential is more negative than during resting potential.

(D) if'it occurs in a downstream neuron, EPSPs are more likely to be generated than
are IPSPs.

(E) generation of action potentials is likely to occur

16. Which statement is TRUE?

(A) Arousal and sleep are controlled by the part of the brain called the medulla
oblongata

(B) Neurons are arranged according to the part of the body that reccives the motor
commands.

(C) In PET (positron-emission tomography) scanning of the brain, scientists and
physicians inject radioactive glucose and detect activity in a specific brain region
by changes in the local blood concentration.

(D) About the somatosensory and motor cortex, the cortical surface area devoted to
each body part is proportional to the size of the part.

(E) The establishment of differences in cortical hemisphere function is called the
“split-brain effect.”

17. The roles of glia in the vertebrate brain do NOT include:

(A) Protecting the nervous system {rom invading microorganisms.
(B) Providing structural support for neurons.

(C) Receiving neurotransmitters.

(D) Modulating synaptic transmission.

(E) Generating neurons and additional glia.

18. Which is CORRECT for the relationship between photosynthesis and respiration
in plants.

(A) Plants respire only when they don’t photosynthesize.

(B) Photosynthesis is the plant’s form of cellular respiration.

(C) Respiration is not only needed for energy generation in the plants, but also
provides compounds for the synthesis of other metabolites that is necessary for
the plant life.

t‘:}
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(D) Because photosynthesis supplements the plant the energy under light condition,
the respiration will reduce when the plant is transferred from dark condition to

light condition
(E) Cellular respiration takes place only in plant roots, not throughout the plant

19. Photosynthetic pigments in the thylakoid are light receptors. Which is NOT
CORRECT?

(A) Chlorophyll a, which participates directly in the light reactions and absorbs best in
the red and violet-blue wavelengths and absorbs least in the green, participates .
directly in the light reactions, but accessory photosynthetic pigments absorb light
and transfer energy to chlorophyll a.

" (B) An overall action spectrum for photosynthesis profiles the relative effectiveness of
different wavelengths of radiation in driving the process. The action spectrum of
~ photosynthesis was first demonstrated in 1883 in a clever experiment performed
by Thomas Engelmann. - | |
- (C) Accessory pigments include ch101ophy11 b, carotenoids, and anthocyanin.

(D) Each light-harvesting complex consists of pigment molecules (which may include
chlorophyll a, chlorophyll b, and carotenoids) bound to proteins, in which the
light-harvesting complexes act as an antenna for the reaction-center complex.

(E) The action spectrum of photosynthesis does not match exactly the absorption
spectrum of any one photosynthetic pigment, including chlorophyll a.

20. The first product by the Calvin cycle is
(A) Glucose

(B) ASucrose

(C) Glyceraldehyde-3-phosphate

(D) Starch

(E) Malic acid
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 |PART I Essay questions (RIEEE 60%, FRE 10 73)

1.Differences in the sen51t1v1ty of marine species to ocean acidification will influence the structure of
marine communities in the future. Reproduction is critical for individual and population success, yet is
energetically expensive and could be adversely affected by rising CO2 levels in the ocean. We

|investigated the effects of projected future CO2 levels on reproductive output of two species of coral reef

damselfish, Amphiprion percula and Acanthochromis polyacanthus. Adult breeding pairs were
maintained at current-day control (446 1 atm), moderate (652 ( atm) or high CO2 (912 ¢ atm) for a 9
month period that included the summer breeding season. The elevated CO2 treatments were consistent
with CO2 levels projected by 2100 under moderate (RCP6) and high (RCP8) emission scenarios.
Reproductive output increased in A. percula, with 45-75 % more egg clutches produced and a 47-56 %
increase in the number of eggs per clutch in the two elevated CO2 treatments. In contrast, reproductive
output decreased at high CO2 in Ac. polyacanthus, with approximately one-third as many clutches
produced compared with controls. Egg survival was not affected by CO2 for 4. percula, but was greater
in elevated CO2 for Ac. polyacanthus. Hatching success was also greater for Ac. polyacanthus at elevated
CO2, but there was no effect of CO2 treatments on offspring size. Despite the variation in reproductive
output, body condition of adults did not differ between control and CO2 treatments in either species. Our
results demonstrate different effects of high CO2 on fish reproduction, even among species within the
same family. A greater understanding of the variation in effects of ocean acidification on reproductive
performance is required to predict the consequences for future populations of marine organisms [Welch
M.J. & Munday, P.L. Coral Reefs (2016)].

Read the above article then answer the following two questions.

Question 1: What is “ocean acidification”? (BAZEZ/EE, 10 47)

Question 2: Please describe the significant findings of this study. (BAZEI/EE, 10 72)

2.Trophic cascades occur when predators in a food web suppress the abundance or alter the behavior of
their prey, thereby releasing the next lower trophic level from predation (or herbivory if the intermediate
trophic level is a herbivore). For example, if the abundance of large piscivorous fish is increased in a
lake, the abundance of their prey, smaller fish that eat zooplankton, should decrease. The resulting
increase in zooplankton should, in turn, cause the biomass of its prey, phytoplankton, to decrease. (This
article is excerpted from Wikipedia) = '
Read the above paragraph then answer the following two questions.

Question 1: What is “trophic cascade”? (BLHIZ/EZ, 10 43)

Question 2: Please give an example of trophic cascade you can find in the marine ecosystem. (IJ\EP

XAEE, 10 77)

3. Read the description below and following two cases then determine which type of speciation they
belong to.

In general, there are 4 types of speciation including

Allopatric speciation: a population splits into two geographically isolated populations (for example, by
habitat fragmentation due to geographical change such as mountain formation). The isolated populations
then undergo genotypic or phenotypic divergence as: (a) they become subjected to dissimilar selective
pressures; (b) they independently undergo genetic drift; (c) different mutations arise in the two
populations. '

Peripatric speciation: In per1patr1c speciation, a subform of allopatric speciation, new species are
formed in isolated, smaller peripheral populations that are prevented from exchanging genes with the
main population. It is related to the concept of a founder effect, since small populations often undergo
bottlenecks. Genetic drift is often proposed to play a significant role in peripatric speciation.
Parapatric speciation: In parapatric speciation, there is only partial separation of the zones of two
diverging populations afforded by geography; individuals of each species may come in contact or cross

(3 A e
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habitats from time to time, but reduced fitness of the heterozygote leads to selection for behaviours or
mechanisms that prevent their interbreeding. Parapatric speciation is modelled on continuous variation
within a "single," connected habitat acting as a source of natural selection rather than the effects of
isolation of habitats produced in peripatric and allopatric speciation.

Sympatric speciation: Sympatric speciation refers to the formation of two or more descendant species
from a single ancestral species all occupying the same geographic location.

1. Africa's Lake Victoria is home to one of evolution's greatest experiments. In its waters, what began as
a single lineage belonging to the cichlid family of fishes has since given rise to a dazzling array of
forms. These cichlids represent a textbook example of what biologists term an adaptive radiation—
the phenomenon whereby one lineage spawns numerous species that evolve specializations to an
array of ecological roles. The more than 500 species that live there and only there today all evolved
within the past 15,000 to 10,000 years. (Scientific American) (BAFR3Z/EZ, 10 43)

2. Darwin's finches (also known as the Gal4pagos finches) are a group of about fifteen species of
passerine birds. They are often classified as the subfamily Geospizinae or tribe Geospizini. They
belong to the tanager family and are not closely related to the true finches. The closest known relative
of the Galépagos finches is Tiaris obscura. They were first collected by Charles Darwin on the
Galdpagos Islands during the second voyage of the Beagle. Apart from the Cocos finch, which is

from Cocos Island, the others are found only on the Galdpagos Islands. (Wikipedia) (BAHP3CFEZS, 10
53)

PART II Translation (Eiz2 40%)

For each of the following articles, please translate into Chinese ZEEH (20%, 20 &)

In 2016, record oceans temperatures have led to record widespread coral bleaching on Australian coral
reefs. This bleaching is part of the ongoing third global bleaching event, declared by the National
Oceanic and Atmospheric Administration NOAA) in 2015.

Between February and May, the Great Barrier Reef experienced record warm sea surface temperatures.
Extensive field surveys and aerial surveys found bleaching was the most widespread and severe in the
Far Northern management area, between Cape York and Port Douglas. Here, bleaching intensity was
‘Severe’ (more than 60% community bleaching). Bleaching intensity decreased along a southerly
gradient. While most reefs exhibited some degree of bleaching, this bleaching varied in intensity (from
less than 10% to over 90% community bleaching) and was patchy throughout most of the management
area. (View the GBRMPA map for more information.)(Australian Institute of Marine Science)

For each of the following articles, please translate into English F#IH(20%, 20 &)

REF D RGN RGBT B > B HMAEREHE - 2R B RMEEX
FREEE (NOAA) FHMBELME - BB ERED - TlMPEH > BT
PR3 $Lig RoFE » B 2 E R EF R » SFREE AN E B A B E F I
Shilg > EmAALE3 K 8000 FHRE > 459K 80005 FHFNE  ABEH T
BeH - CGRRERF )
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(20%)

2 2

3. ERXAETASLRENESE %ﬁﬁa‘i?ﬁb?% (Evolution) #9%B A8 E RMBEE » 0B
FREER A EAATEEL - 20%) '

4 LERABEHEBIRAEFTFEMRELRRGERGEE 8 5% AL RuAEXY
BFE - FUAESNAEE > BRABBTES 0 THESE L Meh £ 77?2 (20%)

5. 20065+ A AR EBHA T HEEEAHTRREE B 4CCAMIR), %% 4 8 B
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1. Which of the protons indicated will be observed as a doublet in 'H ¢ “ '

NMR spectrum of the molecule shown as right? H3CO CH,CH,0OH
@a ()b (©c @d (e H |
a b ¢ d e

2. Which of the following substance is in equilibrium with cyclopentanone and HCN ')

shown as right? U HCN

() HQ CN (d) NG CN  (e) H CN

() HgCN (b) (OB/CN é é

3. Which of the following is the major products of the reaction B Na
shown as right? HyCH,CC=CCH,CHy ————————
Liquid NH3

(a) H3CH,CH,CH,CC=CNa
(b) CH3CH,CH,CH,CH,CH;
(c) TN
@D

(e) \/\/\
© NH,

4. The reaction of 2-bromobutane with methanol, as shown as right, CH;OH
yields which of the following as the major product? CHSCHZ?HCHS —_—
Br
(@) CH3CH,CHCH3  (b) CHsCH,CHCH;  (c) OCH;
| |
OH OCHg3 CH3CH2?CH3
OCHj

(d) HaCH,CHC=CH, (e) H3CC=CCH,

5. Which of the following is a 1,4-addition product of the reaction shown right? /l\/ HBr
Z

(a) /[\( (b) Br\)\/ (c) /KA (@ Br
I Br M
© Br\/k/ﬂBr

6. How many bonds are there in acetylene, shown as right? H—C=C—H

Br

@1 2 ©3 D4 (&5

TaA g
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7. What is the correct IUPAC name for compound shown right? HaC CHs
N
C=C
/

(a) trans-3-methyl-3-pentene
(b) cis-2-ethyl-2-butene

(¢) (E)-3-methyl-2-pentene
(d) (2)-3-methyl-2-pentene
(e) (£)-3-ethyl-2-butene

8. the total number of peptide bonds in the structure shown under is?

0 0O O
+ H H Tl H 0 H, -
H3N—CI)—C—H—C—C—H—C—C— —Cc°—Cco0

@1 )2 ()3 (D)4 (e)5

9. How many stereoisomers possible for the compound shown right?
Br Cl

OH
@3 (b4 (©)6 ()8 ()10

10. Vitamin B12, an essential nutrient for humans, contains which of the following elements?

(a) Cobalt

(b) Chromium
(c) Copper

(d) Zinc

(e) Iron

11. the species shown right is CH,

(a) a polyketide H.C

(b) a peptide CHs
(c) a diterpene HaC — —

(d) a disaccharide CHs
(e) an alkaloid

HBr

—_—

12. Which of the following is the major carbocation rearrangement product
of the reaction shown right? /k/\
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(a) Br>k/ (b) /k/\Br (©) /H/ (d) /K/\Br (e) Br>k/
Br

13. Which of the following is the major organic product of the reaction 0
shown right? ’ 1. LIAIH,
O 2 H,0 H

(2) 0 (b) HO_ o~~~ © O
/\)J\OH o HO/\)J\OH
@ Ay O & 7 on
0

14. the species shown right is

(a) an alkaloid
(b) a peptide

(c) a diterpene
(d) a disaccharide
(e) a polyketide

15. Oxidation of (R)-3-bromo-5-hydroxypentanoic acid, shown right, yields H B
the corresponding 3-bromopentanedicarboylic acid product that is “
ponding p ¥ p Ho~HA,

(a) a mixture of two diastereomers in unequal amounts
(b) a racemic mixture

(c) a single pure enantiomer

(d) a meso compound

(e) an achiral compound
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1. Provide IUPAC names for the following compounds. (9%, 3% for each)

(a) (CH3),CHCH,CH; (b) CHy CHaCHy

H H
©) CHyCHy —G— CH,CH, —E-CH,
H3C——CH-—CH,—CH~—CHj, | |

CHsCHCH3  CH3CHCH,

2. Provide a structure for each of the following compounds. (6%, 3% for each)
(a) 5-(1,2,2-trimethylpropyl)nonane
(b) 3,3-diethyl-4-(2,2-dimethylpropyl)octane

3. Draw Lewis structures for the following compounds and ions, showing appropriate formal charges.
(6%, 3% for each)

(a) (CHy),0-BF; (b) [HQCZOH]G)

4. Which of the following compounds show cis-trans isomerism? Draw the cis and trans isomers of those
that do. (5%)

(a) FHC=CHF (b) F,C=CH, (c) HC=CH—CH,~CHs (d) O:CHCH3 (e) QCHCHCH3

5. Explain the following terms (9%, 3% for cach)
a. Germinal coupling

b. diamagnetic anisotropy

¢. Claisen condensation

6. Predict the products of the following proposed Diels-Alder reactions and carefully explain the control
of regioselectivity and stereoselectivity (10%, 5% for each)

OCH;

(a)
Gt I
HsC o s~ = TCN

7. DETERMINE and EXPLAIN the structure of the compound whose molecular formula is CsHsCl,O
for which the mass, IR, 'H NMR, DQFCOSY and '*C/DEPT NMR spectra are given. (10%)

R
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— ~ Multiple choice(# # £ £ %)

- Injector—Detector (B) Pump—Injector—Column— Detector (C) Injector—Pump—Column—
- Detector (D) Inj ector—Column—Pump—Detector. (4%) :

10.

. substance. (4%) ‘
11.

12.

13.

14.
15.

16.

OEEMFEEEF » FUFTHA
CRZBEEEARE  FRRFH4H

Which one is the right order of High-performance liquid chromatography ? (A) Column—Pump—

Which one is not correlated with the column efficiency in liquid chromatography? (A) Effects of
particle size of packing (B) Sample size (C) Extra-column band broadening (D) Temperature. (4%)
If we are going to set up the temperature for the quality analysis of Methyl tertiary butyl ether
(MTBE) in a gasoline sample using GC. The boiling point of MTBE is 120°C. What is the
appropriate temperature for the sample injector system? (A) 50°C (B) 100°C (C) 120°C (D) 170°C
(4%) :
Electronic transitions among certain of the energy levels can be brought about by the absorption of
radiation. Which energy is required to induce the transition is large than the other transitions? (A) 6
—o*B)n—o*(C) o— 7* D) x — x. (4%) ;
Please list the order of wavenumber in infrared spectra (from large to small) (A) C-C > C=C > C=C
(B) C=C > C=C > C-C (C) C=C > C-C > C=C (D) C=C > C-C > C=C. (4%) '
Which one is NOT the auxochrome? (A) -OH (B) -SH (C) C=C (D) -Cl. (4%) ,

Which molecule could absorb the longest wavelength of radiation energy among these four
chemical molecules? (A) CH;CH,CH=CHCHj3 (B) CH,=CHCH,CH,CH=CH, ©
CH>=CHCH,;CH.CH,CH=CH> (D) CH,=CH-CH=CHCH,CH; (4%)

Instruments for measuring the absorption of ultraviolet, visible, and near-infrared radiation are made|
up of some components. Please set the right order of the instrument components. (A) Filter—Cell—
Detector—Source (B) Cell— Filter—>Detector— Source (C) Source —>Cell—Detector—> Filter D)
Source—> Filter — Cell — Detector. (4%) ' ’

Which one is the material of the cells or cuvettes for the ultraviolet/visible molecular absorption
spectrometry? (A) Ceramic Rod (B) KBr (C) Plastic Rod (D) Quartz. (4%)

This mirror-image relationship of the excitation and emission spectra is very useful in determining
the (A) Electronegative (B) Molecular weight (C) Purity (D) Chemical structure of a fluorescent

What is the Wrong description about exclusion chromatography? (A) It is a powerful technique that
is particularly applicable to different molecular size species (B) From this equation, Vr = Vm

+Kd Vs, values of Kd range from zero to ten to achieve the purpose of isolation (C) For molecules
too large to enter the gel pores, Kd= 0 (D) Vs is the total of a column packed with a porous polymer.
(4%) .

Which one is the most common used of carrier gas in gas chromatography? (A) CO2 (B) CHs (C) O
(D) Na. (4%) _

What kind of characteristic of silica gel to make it be the stationary phase in adsorption
chromatography? (A) The enriched amino groups in the surface (B) The enriched hydroxyl group in
the surface (C) The enriched negative charge in the surface (D) The enriched positive charge in the
surface. (4%) '

One of the wavelengths of fluorescence is right. (A) It is shorter than ultraviolet (B) It is longer than
infrared (C) It is near infrared (D) It includes ultraviolet, visible, and near-infrared. (4%)

Which one is belong to strong cationic exchanger? (A) Polyamine (B) Quaternary amine (C)
Carboxylic acid (D) Sulfonic acid. (4%)

Suggest a type of chromatographic method that would be suitable for separate two kinds of amino
acid in the milk. (A) Paper chromatography (B) Gas chromatography (C) High-pressure liquid

BEAA
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17.

18.

’

3.

chromatography (D) (B) and (C). (4%)

The following description is wrong about gradient elution? (A) The components of the mobile phase
is changed in the chromatographic process (B) The components of the mobile phase is not changed
in the chromatographic process (C) It can be used in the isolation of multiple components (D) The
time for isolating multiple components is less than isocratic elution. (4%)

The dispersion that takes place in open tubular column, results from the parabolic velocity profile
that occurs under conditions of (A) Multiple flow (B) Single flow (C) Longitudinal flow (D)
Newtonian flow. (4%)

Questions and problems

Substance A and B were found to have retention times of 16.40 and 17.63 min, respectively, on a
30.0 cm column. An unretained species passed through the column in 1.30 min. the peak widths (at
base) for A and B were 1.11 and 1.21 min, respectively. Calculate (A) the column resolution; B)
the average number of the plates in the column; (C) the plate height; (D) the length of column
required to achieve a resolution of 1.5. (20%)

A solution containing the complex formed between Bi(III) and thiourea has a molar absorptivity of
9.32x10° L mol" em™! at 470 nm. (4%)

(A) What is the absorbance of a 3.79x10" M solution of the complex at 470 nm in a 1.00-cm cell?

In a normal-phase column, a solute was found to have a retention time of 29.1 min, while an
unretained species required 1.05 min for elution when the mobile phase was 50% methanol and
50% water. Calculate the capacity factor k' (4%)




