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LEZEA * (60%)
) 1. Which of the following amino acids have side chains that are negatively charged under
physiological conditions (i.e.,near pH7)?

(A) Glu (B) His (C) Trp (D) Lys (E) Cys
() 2. Which amino acid can stabilize protein structures by forming covalent cross-links between

polypeptide chains?

(A)Met (B) Ser (C) Glu (D) Cys (E) Asp
() 3. Which of the following amino acid residue is likely to be found on the inside of a water-soluble

protein?
(A)Val (B)Lys (C)Glu (D) Arg (E) Asp

(- ) 4. Which of the following carbohydrate is a ketose
(A) ribose (B) fructose (C) glucose (D) glyceraldehyde (E) mannose

() 5. Which of the following carbohydrate is not a hexose?

(A) ribose (B) glucose (C) galactose (D) mannose (E) fructose _
|( ) 6. The amino acid with a side-chain pKa near neutrality and which therefore plays an important

role as proton donor and acceptor in many enzyme catalyzed reactions is:

(A) histidine. (B) cysteine. (C)proline. (D) serine. (E)methionine.
( )7. All of the statements about the following pairs of sugars are correct EXCEPT:
(A) Galactose and mannose are diastereomers.
(B) L-galactose and D-galactose are enatiomers.
(C) Glyceraldehyde and dihydroxyacetone are stereoisomers.
(D) Glucose and mannose are epimers.
- (E) Glucose has fewer chiral centers than fructose.
( )8. AtapH of 7, what charged group(s) are present in glycine?
(A) -NH;" (B)-COO" (C)-NH," (D)aandb (E)a,b,andc
( )9. Cellulose is homopolysaccharide composed of linked together by glycosidic
bonds.
(A) galactose; B-(1—4)
(B) galactose; a-(1—4)
(C) glucose; B-(1—4)
(D) glucose; a-(1—4)
(E) none of the above
() 10. Complete hydrolysis of nucleic acids liberates all of the following EXCEPT:
(A) 2-deoxyribose from DNA.
(B) nitrogenous bases.
(C) amino acids.
(D) phosphoric acid.
(E) ribose from RNA.
{( ) 11. Which is a six-membered heterocyclic aromatic ring?
(A) pyrimidine

(B) purine

(C) ribose

(D) sugar portion of DNA _ .

E) ribonucleotide 3k ' an
v FmA A
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() 12. Which of the following statements regarding the structure of DNA is
correct?
(A) the two strands are parallel.
(B) the two strands are held together by intrachain hydrogen bonds.
(C) the two strands have complementary base pairing.
(D) the hydrogen bonding that holds the helix together is always between
two purines or between two pyrimidines.
(E) the ratio of adenine to guanine is the same in all organisms.,
() 13. What is the nucleotide sequence of the DNA strand that is complementary
to 5-ATCGCAACTGTCACTA-3"?
(A) 5“TAGCGTTGACAGTGAT-3'
(B) 5-UAGUGACAGUUGCGAU-3'
(C) 5-TAGCGTTGACAGTGAT-3'
(D) 5-TAGTGACAGTTGCGAT-3'
(E) 5-ATCACTGTCAACGCTA-3'
( )I4.RNAis___ stable to alkaline hydrolysis than DNA because RNA's vicinal
the 3'-phosphodiester bond susceptible to __ cleavage.
(A) less; 3'-OH; nucleophilic
(B) less; 2'-OH; nucleophilic
(C) more; 2'-OH; electrophilic
(D) more; 2'-OH; nucleophilic
(E) more; 3'-OH; electrophilic
() 15. If arestriction site of 6 bases starts with 5’-TGG, what are the last three
bases in the sequence?
(A) 5’-ACC-3°
(B) 5’-GGT-3
(C) 5’-CCA-3
(D) 5°-TGG-3
(E) none of the above

() 16.Which of the following statements is true regarding the role an enzyme plays in catalysis?
(A) An enzyme increases the equilibrium constant.
(B) An enzyme increases the energy of the transition state so that it breaks

down more rapidly.

(C) An enzyme decreases the free-energy change.
(D) An enzyme facilitate the formation of the transition state

(A) competitive (D)  uncompetitive
(B) noncompetitive (E) None of the above.
(C) mixed

() 18.The Ky of enzyme is

(A) equal io the product concentration at initial reaction conditions.

(B) equal to the substrate concentration when the reaction rate is half its maximal value.
(C) proportional to the standard free energy.

(D) All of the above.

(E) None of the above.

( )17. In this type of inhibition, the inhibitor can only bind to the ES complex to form an ESI complex.
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() 19. Which of the following water-soluble vitamins forms part of the structure of CoA?
(A) Thiamine (D) Folate
(B) Riboflavin (E) Pantothenate
(C) Pyridoxine
() 20. Which of the following carbon-containing molecules is most fully oxidized?
(A) formaldehyde (C) methane
(B) carbon dioxide (D) methanol
() 21. The conversion of one mole of glucose-6-phosphate to two moles of
lactate in glycolysis is accompanied by a net gain of:
(A) three moles of ATP. (D) one mole of NADH
(B) two moles of ATP (E) none of above

(C) one mole of ATP

() 22. Which of the following is metabolic product of pyruvate in higher
organism?
(A) Glycerol (D) Ethanol
(B) Lactose (E) Lactic acid
(C) Acetone

() 23. The rate of flow of electrons through the electron-transport chain is
regulated by

(A) the concentration of Acetyl CoA.

(B) the rate of oxidative phosphorylation

(C) feedback inhibition by H,O

(D) the catalytic rate of cytochrome oxidase

(E) the ATP : ADP ratio

() 24. Of the electron transfer complexes associated with the inner mitochondrial membrane, which is
not involved in generation of a proton gradient?
(A) Cytochrome ¢ oxidase

(B) NADH-Q oxidoreductase

(C) Q-cytochrome ¢ oxidoreductase

(D) Succinate-Q reductase

(E) None of above
() 25. Which of the following does not partlclpate in, nor is a component of, the electron-transport
chain?
(A) Lipoic acid
(B) non-heme, iron-sulfur proteins
(C) coenzyme Q
(D) cytochrome c;
(E) NADH
() 26.The pathway of electron flow from H,0 to NADP" in photosynthesis is
referred to as
(A) cooperative special pairs. (D) photophosphorylation.
(B) photorespiration. (E) None of the above.
(C) the Z scheme of photosynthesis.
() 27. The glycogen phosphorylase enzyme carries outa phosphorolysis reaction resulting the

formation of (1). Glycogen synthase adds glucose units to growing glycogen molecules
using what? (2)
(A) (1) glucose-6-phosphate, (2) glucose-1- phosphate
(B) (1) glucose-1- phosphate, (2) glucose-6-phosphate J=u ei
(C) (1) UDP-glucose, (2) glucose-6-phosphate J DT :1 7
D) (1) glucose-1- phosphate, (2) UDP-glucose

);x

s,

(E) (1) glucose, (2) glucose-6-phsophate
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() 28. Conversion of glucose 1-phosphate to glucose 6-phosphate is carried out
by the enzyme
(A) phosphoglucomutase. (D) All of the above.
(B) kinase 1-P. (E) None of the above.

(

(

(C) phosphoglycerate mutase.
) 29. Which of the following enzymes participates in fatty acid
oxidation?
(A) Carnitine acyltransferase
(B) Malic enzyme
(C) Acetyl CoA carboxylase
(D) Glucose-6-phosphate dehydrogenase
(E) Pyruvate carboxylase
) 30. Acetyl CoA carboxylase is the rate-limiting enzyme in
(A) fatty acid oxidation
(B) fatty acid synthesis
(C) glycogen synthesis
(D) glucose uptake
(E) triacylglycerol metabolism

LR AR -
1.
2.

Please describe the primary, secondary, tertiary and quaternary structure of protein. (4%)
For the peptide Glu-Lys-Met-Arg-Ala-Gly

(a) give the net charge at pH=7: (explain your answer in detail) (2%)
(b) give the net charge at pH=1: (explain your answer in detail) (2%)
3. What is “two-dimensional gel electrophoresis” ? Please explain this technique as much as you know.
(4%)
4. Penicillin, the first antibiotic discovered. How does penicillin inhibit bacteria growth ? (4%)
5. What are two features of eukaryotic mRNA that are unique as compared to prokaryotic mRNA? (4%)
6. Briefly describe the cause of sickle-cell anemia.(4%)
7. You believe a substrate fits into a cleft like a key into a lock, but your roommate does not. Who is
right? (explain your answer in detail) (4%)
8. What is the Michaelis-Menten equation? Define all parameters. (4%)

9. How to determine Ky and V y of enzyme? (Hint: Lineweaver-Burk plot) (4%)
10. Explain why animals are unable to convert fatty acids to glucose? (4%)
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(1) # A B-galactosidasetyFMETE G HER S TEME LB LA YA > FRAR
FHE SR BE - (104) |

(2) M EM @R s (nitochondrion) ¥&9 4R E-F1%k4# (respiratory electron
transport chain) * AMbiafBEE LN T TEE  FHBRTME - T E L HILEH4E
(proton gradient) > HAEEZ AT 2 (204

(3) B BN AL IS S T4 8 (transcription and translation) @2 - (204)

(4) HHEEME L tRNAEsyanticodon™T £ %4 /8 mRNA codon®¥#k? B &9 2477 (104-)

(5) Bt % (enzyme) ZATEE ? i BT ? BB R E ko fTAR 3R 2 TEFRYA - (15%)

(6) FHEMET/EARERET 9282 (law of segregation) MR 4E#E (law of
independent assortment) - (104-)

(7) NCBI (National Center for Biotechnology Information) éﬁ%;‘%i%%—“ﬁ*ﬁa’é‘i%éﬁ
W3k HAFRMBANCBI ETAE A RS T EEHUEHNEE » AR REL THBYLEE
H P By AT (155)
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For each of the following articles, please (1) translate into Chinese #Z, and (2) write ONE
summary sentence.

A.
“The Arctic Ocean still freezes over most of its surface every winter, but an increasing area of that ice is
so thin that it melts again the following summer. Since the first satellite measurements in 1979, the extent
of the ice in September, when it reaches its annual minimum, has shrunk by more than 11 percent per
decade.” (25%)

[Quoted from: Tim Folger, National Geographic]
B.
“There will be more plastic than fish in terms of weight in the world's oceans by 2050, the World
Economic Forum ( it 5/ ) warned Tuesday. Plastic has become one of the world's most

popular materials, combining amazing functionality and very low production costs. Its use has increased
20-fold in the past 50 years and is expected to double again in the next 20 years. Almost everybody in the
world comes into contact with it -- over a quarter of all plastic is used for packaging, the most popular
use of the material. But only 14% of plastic packaging is collected for recycling. The reuse rate is terrible
compared to other materials -- 58% of paper and up to 90% of iron and steel gets recycled.” (25%)
[Quoted from: Ivana Kottasova, CNN]

Please translate the following paragraph into English F 3.
C

SRAFEMB QL BLEBRERIR , 2 BIR1998ER2010F, 1998EWEBRBERE|BT LM
—ERNRCEN , BRSHR16-19%N M B NOAAMMBERE S E T A ( Coordinator of
NOAA's Coral Reef Watch program ) Mark EakiniR , EXHARE L ASEHNERBRtbEE
&, BETMRENR , 2RBNERFENER, M EENEESERE, JORE(LICHE
BB, R El. BHNBRESS MBI MNES, ENEERNEY W
BT, REEHSREFAME. 20%)

(Fg BREEAHOEY)
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(b)log2 =0.30 log3 =0.48
()EFE&:H=1,N=14,0=16,Na=23, C1=355

1. Match the lettered terms to the phrases below (15%)
(A) Precision (B) Accuracy (C) Systematic errors (D) Random errors
____Represents the reproducibility m data
____ Indeterminant type of error
____ Can be identified by analyzing reliable standards
____ Closeness of a measurement to the “true” value
____In aseries of measurements, represented by an standard deviation

2. Define each of the following :
(a) Retention time (4%)
(b) Chromatography (4%)
(c) Absolute uncertainty (4%)
(d) Precipitating Reagent (4%)
(e) Eddy Diffusion (4%)

3, What is the density of 54.3 wt% aqueous NaOH (MW= 40.00) if 17.6 mL of the solution diluted to
2.00 L gives 0.196 M NaOH? (10%)

4. Consider the dissociation of iron(Il) carbonate (FeCO3; K¢, = 2.1 X 101h
a) Calculate the molar solubility of FeCOs in water [HINT- assume y; = 1 for all ions in this

solution. (5%)
b) Calculate the concentration equilibrium constant for FeCOs in 0.0010 M NaCl. (5%)

¢) Calculate the molar solubility of FeCOj3 in 0.0010 M NaCl. (5%)
5. What is the difference between fluorescence and phosphorescence? (10%)

6. Consider the simultaneous determination of two components. Species X absorbs very strongly (¢ =
12,500) at 335 nm and exhibits a weaker absorption (= 524) at 600 nm. Species Y absorbs
strongly (e= 9550) at 600 nm and does not absorb at 335 nm. A mixture of X and Y was

determined to have a percent transmittance 0f24.3% at 335 nm, and a percent transmittance of
29.2% at 600 nm. What is the concentration of species X and Y in this mixture. [All measurements

were made in a 1.00 cm cell.] (10%)

7.  a) Calculate the pH and pOH of a 1.31 x 10°M solution of sodium hydroxide. (5%)
b) Calculate the pH and pOH of a 1.21 x 10"M solution of nitric acid. (5%)

8. Why do some absorbing compounds fluoresce and others not? (5%)
What structural features appear to favor fluorescence? (5%)

HAR S S E




B A® 105 SERRLBRAEEIERE LR

HELR AMEE [BEAFTERE] A% 452001
MEAHBRGERZ TAT ) #RTERGERLA) £4EFE1E

— ~ BEEZF(10%, 2% for each)

1. Which of the following is a 1,4-addition products of the reaction? (2%)

)\/ NaOCHj3 -
(@) )\K(b) o \)\/ © )\/\BF @ /Tr\/” @) BrVK/\Br
. Br

Br

2. Which of the following is the aldol condensation product of butanal (CH;CH,CH,CHO)? (2%)
o)
|

(&) NP

3. Which of the following statements correctly applies Hiickel’s rule to the molecules shown above?
(2%)

(a) Naphthalene is not monocyclic; therefore it cannot be aromatic.

(b) Pyrrole is not a hydrocarbon; therefore it cannot be aromatic.

(c) Cycloheptatriene is no completely conjugated; therefore it cannot be aromatic.

(d) Pyridine is weakly basic; therefore it cannot be aromatic.

(e) Styrene has 8 7 electrons; therefore it cannot be aromatic.

4, Which of the following is the major product of the reaction? (2%)
& HBr (excess)

(a) \/3 EBF (b) | © Br (d) Br O Br
. Br Br m ED/K/Br ©)\/Bf

5. In-which of the following are the compounds shown listed in order of increasing reactivity to acid-

catalyzed dehydration?
OH
OH
1.% 2. \>§ 3. \/k/OH

(1) 1<2<3 (b)1<3<2 (0)2<3<1 (d)3<1<2 (§3<2<1

= F&AE  (90%)
1. Provide a representative compound for each of the following functional groups. (15%, 3% for each)
a. hydrazone

b. cyanohydrin

R el
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c. lactone
d. mercaptan
e. aniline

2. Provide a structure for each of the following compounds. (15%, 3% for each)
a. Bicycle [4.1.0] heptane

b. (E)-3-methyl-2-hexenoic acid

c. acetic anhydride

d. 4-methyl-5-oxoheptanal

e. 4-ethyl-3,6-dimethylheptan-2-ol

3. For following reagents, circle the one that will react faster in an electrophilic aromatic substitution
reaction. (6%, 3% for each)

ooTo”
Y

4. Dimeth};l terephthalate and ethylene glycol polymerize under acid conditions to form the polymer
Dacron ™, also known as polyethylene terephthalate (PET.) Draw the repeating unit of the polymer.

(4%)
o

O/

OH
o HO™ ™

5. Explain the following terms (15%)
a. Vicinal coupling

b. McLafferty rearrangement
c. Aldol reaction

d. Diels-Alder reaction
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e. Suzuki reaction

6. Predict the main product in each of the following reaction. Be sure to show stereochemistry where it is
known. (15%, 3% for each)

a. 0
©)ko/\ 1)/\MgBr Et,O0
 2) HO
b Cl

Br\©\ NaOCHg
NO A

2

c. 0
\/\/k 1) NaBH,, EtOH
Br 2) He0

R

+

o O 2) HyO

e. )\/l?\' 1) NaNs, EtOH
cl -

2) H,0 A

7. Please explain HOW to apply organic chemistry onto the development of marine resources. (10%)

8. Determine the structure of the compound thse molecular formula is C¢H4Cl>O for which the mass,
IR, 'H NMR, and *C/DEPT NMR spectra are given. (10%)
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