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1. A student performs an experiment to determine the density of a sugar solution.
She obtains the following results: 4.71 g/mL, 4.73 g/mL, 4.67 g/mL, 4.69 g/mL.
If the actual value for the density of the sugar solution is 4.40 g/mL, which
statement below best describes her results?
A) Her results are precise, but not accurate. B) Her results are accurate, but not
precise. C) Her results are both precise and accurate. D) Her results are neither
precise nor accurate.

2. What answer should be reported, with the correct number of significant figures,
for the following calculation? (249.362 + 41) / 63.498
A)46 B)457 C)4573 D)4.5728

3. Write the name for Ca3(P0O4)2.
A) calcium (I11) phosphite B) calcium (I1) phosphite C) calcium phosphate
D) tricalcium phosphorustetraoxide

4. Give the correct formula for aluminum sulfate.
A) AI2SO4 B) Al(SO4)3 C) Al3(SO4)2 D) Al2(SO4)3

5. Determine the empirical formula for a compound that contains C, H and O.
It contains 51.59% C and 35.30% O by mass. (C: 12.0 g/mol; H: 1.00 g/mol; O:
16.0 g/mol)
A) C2HGO B)CHO C)C4H1302 D) CH403

6. Give the theoretical yield, in grams, of CO2 from the reaction of 4.000 moles of

CgH18 with 4.000 moles of O2. (C: 12.0 g/mol; H: 1.00 g/mol; O: 16.0 g/mol)

2 CgH18 + 25 02 — 16 CO2 + 18 H20
A)112.7g B)1024g C)176.0g D)704.0g
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7.

10.

11.

12.

13.

14,

The titration of 25.0 mL of an unknown concentration H,SO, solution requires
83.6 mL of 0.12 M LiOH solution. What is the concentration of the H,SO,
solution (in M)?

A)0.20M B)040M C)0.10M D)0.36 M

How many subshells are there in the shell with n = 4?
A3 B)4 C)6 D)18

How many valence electrons does an atom of C have?
Al B)4 C2 D)3

Place the following in order of increasing radius.

Ca2+  S2- Cl-
A) Ca2*<Cl<S2- B)Cl <Ca2*<S2- C)S2 <Cl <Ca2*

D) Ca2* < S2< CI

Which of the elements listed below would most likely form a polar covalent
bond when bonded to oxygen?
A Mg B) H C) Al D) O

Assuming the octet rule is obeyed, how many covalent bonds will an oxygen
atom form to give a formal charge of zero?
A) 0 B 1 C) 2 D 3

Which of the following Lewis structures is incorrect?
- - " .- - D . L

A) H—N—H B) t:F—F: C) N=—N ) H—0—H
I[I . - . ™ !

In the best Lewis structure for NO *, what is the formal charge on the N atom?

A)-1 B)0 C)+1 D)+2
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15. Which of the elements listed below is most likely to exhibit an expanded octet in
its compounds?
A) O B) S C) Na D) C

16. Give the number of lone pairs around the central atom and the molecular
geometry of SClI..
A) 0 lone pairs, linear B) 1 lone pair, bent C)2 lone pairs, bent
D) 3 lone pairs, bent

17. Use VSEPR theory to predict the geometry of the BF; molecule.
A) linear B) bent C) trigonal planar D) trigonal pyramidal

18. Which one of the following molecules has tetrahedral geometry?
A) XeF, B) BF; C) AsFs D) CFq

19. Which one of the following molecules has a non-zero dipole moment?
A) BeCl, B) Br, C) BF; D) IBr

20. Which one of the following molecules is polar?
A) PBI’5 B) CC|4 C) BrF5 D) XEFQ

21. What is the strongest type of intermolecular force present in NH,CH3?
A)dispersion B) dipole-dipole C) hydrogen bonding D) ion-dipole

22. Identify the compound that does not have hydrogen bonding.
A) (CH3);N B)H,O C)CH;OH D)HF

23. What is the type of intermolecular force for dissolving NaCl in H,O?
A)dispersion B) dipole-dipole C) hydrogen bonding D) ion-dipole

24. What is the type of intermolecular force for dissolving Br; in H,O?
A)dispersion B) dipole-dipole C) hydrogen bonding D) induced dipole

25. Which of the following acids will have the strongest conjugate base?
A)HCI B) HCIO; C)HNO3; D) HCN
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26. Which one of the following salts, when dissolved in water, produces the solution
with the lowest pH?
A)NaCl B)KCl C)MgCl, D)AICIs

27. Which of the following is a Lewis acid?
A)BBr; B)CCl; C)NH; D) CHBr3

28. Which of the following is a Lewis base?
A)AIF; B)H,O C)SiF; D) CsHy,

29. Which are acid-base reactions according to Lewis theory but not according to
the Bransted-Lowry theory?

“o° CH;
S) [ ..
' I + TICH, CHy—€—G:
CH;y~ CH, CH,
oo' o %
” . (o]
I TN I ®
C.. 20 — O + H;0.
O c_.. 30,
CHj OH CHy \9:
m . o fo
CH;—NH, + BF; — CH;—N—B—F
H F
.- @BF
(o) o 3
v CHy *>cH,© BFs =——= C',@
CHy ** CH,
A)I,II B) i, 1v C) I, I, 1V D) I, I TV
30. Which acid is the most acidic?
o) o) 0 o]
C|—CH2‘< Br—CH2*/< F_CH2‘< CHs%
OH OH OH OH

| Il I} \Y

A)l B) I C) Il D) IV
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31. Which is the IUPAC name for the following cycloalkane?

A) 2,4-dimethyl-1-ethylcyclopentane B) 1,3-dimethyl-5-ethylcyclopentane
C) 1-ethyl-2,4-dimethylcyclopentane D) 1-ethyl-3,5-dimethylcyclopentane

32. Which conformation of pentane is most stable?

CH,CH; CH,CH; |, CH,CH; CHZCH3
| [ n v

A)l B)Il C)IIl D)IV

33. Which of these diaxial conformations has the highest energy?

CH,4 CH,4 CH,
CH,
CH, CH, CH; CH;

| I i v
Al B)II COIIl DIV
34. Which structure is Z-2-bromo-3-methyl-2-pentene?
H3C\
CH3 CH2CH3 H CH_CH2CH3 CH3 CH3 CH3 Br
v N N/ N
C=C, C=C Cc=cC c=¢C
/ \ / \ / \ / \
Br CH3 H Br Br CH2CH3 CH3 CH2CH3
| I n v

A)l B)Il C)Ill D)IV
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35. Arrange these carbocations in order of increasing stability (least to most).

O D= D,

A LI B)YL LI CYIL L D)L

36. Which of the following alkenes is the major product when
2-bromo-2-methylpentane is treated with sodium ethoxide in ethanol?
A) 2-methylpent-1-ene  B) 2-methylpent-2-ene  C) (E)-4-methylpent-2-ene
D) (2)-4-methylpent-2-ene

37. Which of the following alkenes is the major product when
2-bromo-2-methylpentane is treated with potassium tert-butoxide in
tert-butanol?

A) 2-methylpent-1-ene  B) 2-methylpent-2-ene  C) (E)-4-methylpent-2-ene
D) (2)-4-methylpent-2-ene

38. Which of the following statements applies to the E2 mechanism?
A) It occurs with inversion of stereochemistry.

B) It occurs with racemization of stereochemistry.

C) It proceeds through the more stable carbocation intermediate.
D) The C-H and C-X bonds that break must be anti.

39. What is the major product of the following reaction?

80% H4S0, (aq)
% -

D)

A) B) C)
HO
>kl/ >|\/\OH /l%’/ }\r
OH
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40. Provide the reagents necessary to complete the following transformation.

OH

CHxCH;
sy ",
‘CH:CH3

A) 1. BH3 THF 2.H202, HO- B)H20,H2S04 C) 0OsO4, H202

Y

D) CH3CO3H

41. Which of the following reagents will convert 1 mole of 3-methylpent-1-yne into
3-methylpentane?

A) 1 mole of Br2inCCl4 B)2molesof CI2in CClg  C) 2 moles of HCI

D) 2 moles H2, Ni and heat

42. Which of the following reagents should be used to convert hex-3-yne t0
(Z)-hex-3-ene?

A) H2, Pt B) Na, NH3 C) Hp, Lindlar's catalyst D) H2SO4, H20

43. Which of the following statements correctly pertains to a pair of enantiomers?

A) They rotate the plane of polarized light by exactly the same amount and in
opposite directions.

B) They rotate the plane of polarized light by differing amounts and in opposite
directions.

C) They rotate the plane of polarized light by differing amounts and in the same
direction.

D) The have different melting points.
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44. Predict the specific rotation of the compound shown.

/O/CHQ,
H,C

A) It is impossible to predict; it must be determined experimentally.

B) Because both asymmetric centers are R, the compound is dextrorotatory.
C) Because both asymmetric centers are S, the compound is levorotatory.
D) Zero; the compound is achiral.

45. What is the major difference between an antiaromatic and aromatic compound?

A) Only aromatic compounds follow Huckle's rule.

B) Antiaromatic compounds have at least one sp3 hybridized atom in the ring.

C) Antiaromatic compounds can assume a chair-like structure while aromatic
compounds are nearly flat.

D) Aromatic compounds cannot have a charged atom in the structure,

46. Which of the following is an incorrect statement about the bromination of

benzene by Br2 and FeBr3?

A) FeBr3 functions to increase the electrophilicity of Br2.

B) Formation of the sigma complex is the rate-determining step of the
mechanism.

C) The carbanionic intermediate is resonance stabilized.

D) There is one carbon-containing intermediates in the mechanism.

47. Which of the following species is attacked by benzene in the electrophilic
nitration reaction?

A) HNO3 B)NO2+* C)NO2 D) NOt

48. Which of the following compounds will not undergo Friedel-Crafts acylation
when treated with cHzCH2COCI, AlCI3?

A) toluene B) p-xylene C) benzophenone D) ethoxybenzene
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49. Which series of reagents would be required to perform the following synthesis?
S ? P e

I/ >/“\/
Br

A) 1. CICH2CH2CH3, AICI3 2. FeBr3, Br2
B) 1. CICOCH2CH3, AICI3 2. FeBr3, Br2

C) 1. CICOCH2CH3, AICI3 2. FeBr3, Br2  3.Zn(Hg), HCI
D) 1. CICOCH2CH3, AICI3 2. Zn(Hg), HCI 3. FeBr3, Br2

50. What are the expected products of the reaction of PhOCH3 with concentrated

HI?
A) phenol and methanol B) phenol and iodomethane
C) iodobenzene and methanol D) iodobenzene and iodomethane

51. Which of the following is produced by the reaction of (CH3CH2)2S with

CH3CH2I?

A) CH3CH2CH2CH2I  B) (CH3CH2)3S+ I-
C) (CH3CH2)3S D) CH3SCH2CH2CHS3

52. Through what basic mechanism is 1-methylcyclohexanol converted to
1-bromo-1-methylcyclohexane upon treatment with HBr?

A)SN1 B)SN2 C)El D)E2

53. What is the major organic product of the following reaction?

/k‘/ PBr 3 =

OH
A) B) C) D) Both A and B
/“\‘/ /"k/ Br>k/
Br Br
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54. What is the best way to make the ether shown below using a Williamson Ether

Synthesis reaction?

S

A) (CH3)3CO- + BrCH3 B) (CH3)3CBr + -OCH3 C) (CH3)3COH + BrCH3
D) (CH3)3CBr + HOCH3

55. When an aldehyde is treated with LiAlH4 followed by addition of H20, what

general class of product results?
A) primary alcohol B) secondary alcohol C) tertiary alcohol D) ether

56. What is the correct IUPAC name of the compound below?

o7.

58.

Br

OH

A) 3-(2-bromopropyl)-6,6-dimethylheptan-2-ol

B) 5-bromo-3-(3,3-dimethylbutyl)hexan-2-ol

C) 5-(2-bromopropyl)-2,2-dimethylheptan-6-ol

D) 7-bromo-5-(1-hydroxyethyl)-2,2-dimethyloctane

The reaction of CH3CH2MgBr with CH3COCH2CH3 gives

A) an achiral product B) a mixture of diastereomers
C) the racemate of a chiral product D) a single enantiomer

The acidity of a thiol proton most closely resembles which of the following
acids?
A) pheno  B) ethanol C) aceticacid D) ammonia
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59. The positively polarized carbon atom of a carbonyl group acts as
A) an electrophile and a Lewis base
B) a nucleophile and a Lewis base
C) an electrophile and a Lewis acid
D) a nucleophile and a Lewis acid

60. What reagent can be used to convert 2-methylbutan-1-ol into 2-methylbutanal?

A) LiAlH4 B)Na2Cr207 C)PCC D) KMnO4

rate of nucleophilic addition?

20 H
S PN

0 cH, H 0
A)2<3<1 B)3<2<1l (C)2<1<3 D)1<3x2

62. What product will result from the reaction shown?

CHO
CH3CH,CH3;CH;NH,
H". A

A) imine

B) amino acid

C) amino alcohol
D) hydrazine

63. What product will result from the reaction shown?
/LA/CHC HOCH;CH,OH o
H', A o

A) acetal B) hydrazine C)ester D) ylide

61. Which sequence ranks the following carbonyl compounds in order of increasing
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64. The cyclic structure of glucose is shown below. What functional groups are

present in this molecule?

H OH
H.O
HO H
HO o
H OH

A) acetal B) hemiacetal C)oxime D) hydrate

65. Provide the correct IUPAC name for the following amine.

rCH:l

Aol

A) 4-(methylamino)-2-methyl-1-pentene
B) 2,N-dimethyl-1-penten-4-amine

C) 4,N-dimethyl-4-penten-2-amine

D) 1,3,N-trimethyl-3-buten-1-amine

66. What compound results from the reaction below?

NH»
©/ CHsl (excess)

A) imine

B) amide

C) primary amine

D) quaternary ammonium salt

Y
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67. List the following weak acids in order of increasing acidity (from lowest to
highest.).

0 0] (0] 0 (0]
M /QL i
Cl
OH OH OH OH OH
Cl Br Cl

1 2 3 4 5

A)4<3<2<1<5B)4<1<3<2<5C)5<2<3<1<4
D)4<1<2<5<3

68. Which of the following sequences ranks the structures below in order of
increasing acidity?

0. _OH
0 [ OH
\)I\OH % %

N
1 2 3

A)1<2<3 B)2<3<1 (C)3<1<2 D)2<1<3

69. What compound is produced when (CH3)2CHCH2Br is subjected to the

following sequence of steps?

1. Mg, EtpO  2.CO»

A) 2-methylpropanoic acid  B) 3-methylpropanoic acid
C) 2-methylbutanoic acid D) 3-methylbutanoic acid

70. Acid chlorides can be prepared from carboxylic acids by treatment with

A) (COCI)2

B) SOCI2

C) KCI

D) both A and B

N RAHHE S B
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71. Cyclic amides are called
A) lactones B) lactams C) aminals D) animals

72. What is the correct IUPAC name for the following compound?

s
\)\ﬂ/ N-\/

0

A) N-ethyl-2,N-dimethylbutanamide

B) N-ethyl-N-methylisobutyramide

C) 2,N-dimethyl-N-ethylbutanamide
D)1-(ethylmethylamino)-2-methylbutanamide

73. Arrange the carboxylic acid derivatives below in order of increasing reactivity
towards nucleophilic acyl substitution.

™\ / i 7 " 5

OCH;
: cl
|

A)1<2<3 B)1<3<2 C(C)2<1<3 D)2<3<1

74. The hydrolysis of esters in base is called
A) the Fischer esterification
B) saponification
C) the Dieckmann condensation
D) transesterification

75. Lithium aluminum hydride reduces carboxylic acids, acid chlorides, and esters
to .
A) aldehydes B) primary alcohols C) secondary alcohols
D) tertiary alcohols

N RAHHE S B
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76. What compound is produced when N,N-dimethylpropanamide is treated with
LiAIH4?
A) CH3CH2CONH?2
B) CH3CH2CH2NH2

C) CH3CH2CH20H
D) CH3CH2CH2N(CH3)2

77. What is the predicted major product of the following reaction?

O
1. excess CH,CH,-IzBr
0 . 2
2.H;0
A) B)
0
OH ‘ : i
OH
C) D) Ho
L WY W 0

78. Predict the major organic product from the following reaction.

1. LiAIH 4
/'H/\Y/NHZ 2. water -
0 3. CH,;COCI

A) carboxylic acid B) ester C) nitrile D) 2°amide
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79. What type of reaction is shown below?
O O

o M
OEt Base ] OFEt

0O
0O O

A) Aldol condensation  B) Claisen Condensation  C) Michael Addition
D) Alkylation

80. Which of the pairs shown below are tautomers?

A)
B)

C)
0] I OH
D)
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Specialized structures with functional distinctions, organelles, exist with cells and
constrain particular biological processes that confer metabolic efficiency. Which
organelle is the primary sources of energy for cells of eukaryote?

A. Endoplasmic reticulum B. Golgi apparatus C. Mitochondria D. Lysosomes

Receives writes, which enzyme is NOT contained in this organelle?
A. Rubisco B. Fumarase C. Cytochrome oxidase D. Citrate synthase

Which step of polymerase chain reaction (PCR) cycle requires DNA polymerase?
A. Denaturation B. Annealing C. Elongation D. Hybridization

Which step of polymerase chain reaction (PCR) cycle is the binding of a primer
to a DNA strand?
A. Denaturation B. Annealing C. Elongation D. Hybridization

Which method can make copies of a specific DNA sample rapidly?
A. Edman degradation B. Polymerase chain reaction C. Ultracentrifugation D.
X-ray crystallography

Which method is typically used for separation of cellular organelles?
A. Edman degradation B. Polymerase chain reaction C. Ultracentrifugation D.
X-ray crystallography

During the separation of protein molecules, which method is related to different
molecular weight and configuration of proteins?

A. Hydrophobic interaction chromatography B. Affinity chromatography C. lon
exchange D. Gel filtration

Which one of the following amino acids is polar?
A. Phe B. Ser C. Pro D. Trp

Which one of the following amino acids does NOT contain aromatic
hydrocarbon?
A.Phe B. Met C. Trp D. Tyr
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Which one of the following immunoglobulins is the first antibody to appear in the
response to initial exposure to an antigen?
A.I1IgGB. IgAC. IgM D. IgY

What kind of immunoglobulin is the major antibody in bird?
A.I1gGB.IgAC. IgM D. IgY

Which of the following is NOT fat-soluble vitamin?
A. Vitamin A B. Vitamin B C. Vitamin D D. Vitamin K

Which of the following is related to the regulatory function in blood clotting?
A. Vitamin A B. Vitamin B C. Vitamin D D. Vitamin K

Which type of RNA is the least abundant in a cell??
A. Transfer RNA B. Messenger RNA C. 30S rRNA D. 50S rRNA

Which type of RNA is the smallest?
A. Transfer RNA B. Messenger RNA C. 30S rRNA D. 50S rRNA

Which one of the following enzymes can introduce negative supercoils into DNA
in DNA replication?
A. DNA gyrase B. DNA primase C. DNA helicase D. DNA ligase

RNA serves as a primer in DNA replication. Which one of the following enzymes
can catalyzes the synthesis of the RNA primer?
A. DNA gyrase B. DNA primase C. DNA helicase D. DNA ligase

Which complex in the respiratory chain can NOT directly enhances the
electrochemical proton gradient?
A. Complex | B. Complex Il C. Complex 111 D. Complex VI

Which complex in the respiratory chain is inhibited by cyanide (CN")?
A. Complex | B. Complex 1l C. Complex 111 D. Complex VI

What is the central pathway in nitrogen metabolism?
A. Citric acid cycle B. Calvin cycle C. Cori cycle D. Urea cycle

KOG S A

#
N
b




G g
19F#RFIBRFT 12 TR

g4y skl xR 2

FLURFR X EAE B 4 109.5.02 13:30-15:00

21,

22,

23.

24,

25,

26.

217.

28.

What is the second messenger system for the insulin response?
A. Cyclic AMP B. Calcium ion (Ca?*) C. G protein D. Receptor Tyrosine
Kinases

Which amino acids have negative charge at pH 7.4?
A. Phe, Tyr, Trp B. Ser, Asn, GIn C. Lys, Arg D. Asp, Glu

Which of the following are NOT glucogenic amino acid?
A. Leu, Lys B. Ala, Gly C. Ser, Thr D. Cys, Glu

What force NOT drives the formation of protein tertiary structure?
A. Van der Waals force B. Electrostatic interaction C. H-bonds D. lonic bonds

The buffers that have wide use are zwitterions. Which of the following
substances NOT have zwitterionic form?

A. Potassium chloride (KCI) B. N-tris[hydroxymethyl]Jmethyl-2-aminoethane
sulfonate (TES) C. N-2-hydroxyethylpiperazine-N'-2-ethane sulfonate (HEPES)
D. 3-[N-morpholino]propane-sulfonic acid (MOPS)

Sickle-cell disease (SCD) is a group of blood disorders typically inherited from
parents. Which of the following single amino acid substitution in the B-chains of
hemoglobin result SCD?

A. Gly—Ala B. Leu—lle C. Glu—Val D. Arg—Lys

Which one of the following ions plays a key role in extracting electrons from
NADH to ubiquinone (UQ) in the respiratory complexes?
A. Calcium B. Natrium C. Manganese D. Iron

In the living organism, adenosine triphosphate (ATP) functions as the most
important energy intermediate. Which one of the following processes produces
the most ATP?

A. Fermentation B. Glycolysis C. Tricarboxylic acid cycle D. Oxidative
phosphorylation
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29.

30.

31.

32,

33.

34,

35.

36.

37.

Which one of the following aqueous solutions has the highest pH? The solutions
have H* concentration respectively of
A. 1.3x10* mol/L B. 4.2x10° mol/L C. 2.1x107*° mol/L D. 3.5x10° mol/L

Formic acid (HCOOH) has a pKa of 3.744 What is the molar ratio of potassium
formate (HCOOK) to formic acid at pH 3.744?
A.10:1B.1:10C.21D. 1:1

O-linked glycosylation is important in many diseases including cancer, diabetes
and Alzheimer's. Which amino acids play a key role in this process? (O-glycans
are attached to the oxygen atom of these amino acids)

A. Asn, Asp B. Gly, Ala C. Lys, Arg D. Ser, Thr

Which of the following is a standard start codon for protein synthesis in
eukaryotes?
A. AUG B. UAG C. UGAD. UAA

Which one of the following forces can maintain the quaternary structure of a
protein?

A. Electrostatic interaction B. Van der Waals force C. H-bonds D. All of the
above

Which nucleosides below contain purines?
A.A,GB.C,TTUC.C,GD.A,G,U

Which one of the following organelles does NOT contain DNA?
A. Nucleus B. Chloroplast C. Lysosome D. Mitochondria

Which organelles are surrounded by a double membrane?
A. Nucleus B. Chloroplast C. Mitochondria D. All of the above

Which one of the following diseases is NOT caused by misfolded protein?
A. Sickle-cell disease B. Creutzfeldt-Jakob disease C. Alzheimer’s disease D.
Parkinson’s disease
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38.

39.

40.

41.

42.

43.

44,

45.

Which description is NOT correct?

A. RNA s initially synthesized using a DNA template in transcription. B. Both
DNA template and primer are required in RNA synthesis. C. The enzyme that
catalyzes the RNA synthesis is DNA-dependent RNA polymerase. D. The
enzyme uses one strand of the DNA as the template for RNA synthesis.

In prokaryotes, transcription is controlled in four principal ways. Which of the
following can control the production of 3-galactosidase in E. coli?
A. Alternative o factors B. Enhancers C. Operons D. Transcription attenuation

Which of the following enzymes is NOT required in forming recombinant DNA?
A. Restriction endonucleases B. DNA ligase C. Taqg DNA polymerase D. DNA
gyrase

Which of the following is contained in the promoter of the eukaryotes?
A. GC box B. TATA box C. Initiator element D. All of the above

Which description is NOT correct?

A. DNA synthesis is bidirectional. B. The direction of DNA synthesis is from the
3' end to the 5' end of the newly formed strand. C. The leading strand is formed
continuously, while the lagging strand is formed discontinuously. D. On the
lagging strand, Okazaki fragments are subsequently linked by ligase.

Five DNA polymerases have been found in E. coli. Which of the following is
primarily responsible for the synthesis of new strands in DNA replication?
A. Polymerases | B. Polymerase 1l C. Polymerase Il D. Polymerase 1V and V

Five DNA polymerases have been found in eukaryotes. Which of the following is
primarily responsible for the synthesis of new strands in DNA replication??

A. Polymerases a. B. Polymerase  C. Polymerase y D. Polymerase 6 and ¢

Which one of the following molecules is the key regulator of membrane fluidity?
A. Glycolipids B. Glycoprotein C. Peripheral membrane proteins D. Cholesterol
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46.

47.

48.

49.

50.

51,

52,

53.

Which one of the following mechanisms can regenerates NADH inside the
mitochondrial matrix?

A. Malate-aspartate shuttle B. Glycerol phosphate shuttle C. Mitochondrial
shuttle D. All of the above

Which one of the following molecules is NOT the second messenger in the
phosphoinositol signaling pathway?

A. Calcium ions (Ca?") B. Inositol 1,4,5-trisphosphate (IP3) C. Diacylglycerol
(DAG) D. Hydroxytryptamine (5-HT)

What is the major product in pentose phosphate pathway (PPP)?
A. ATP B. NADH C. NADPH D. FADH;

Which type of DNA is the principal form that occurs in nature?
A. A-DNAB. B-DNA C. Z-DNA D. None of above

Which of the following provides the energy to drive many processes in cells?
A.ATP B. NADH C. NADPH D. FADH;

What is the net gain of ATP production in the lactic acid fermentation?
A.30B.8C.4D.2

What type of inhibitor X is this Lineweaver—Burk plot shown?

IV Inhibitor X

z
’
z
7
s
7
’
7
4
7| 1V
v
’
s
’
’
’
’
z
L

1K,y 11[S]

A. Competitive inhibition B. Uncompetitive inhibition C. Noncompetitive
inhibition D. Irreversible inhibitors

The value of V. decreases, but that of Ky, remains the same. What kind of
inhibition does this description represent?

A. Competitive inhibition B. Uncompetitive inhibition C. Noncompetitive
inhibition D. Irreversible inhibitors
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54,

55.

56.

57,

58.

59.

60.

61.

62.

A Lineweaver—Burk plot shows parallel lines. What kind of inhibition does this
description represent?

A. Competitive inhibition B. Uncompetitive inhibition C. Noncompetitive
inhibition D. Irreversible inhibitors

Which of the following is a nonessential amino acid in human nutrition?
A. Phenylalanine B. Arginine C. Methionine D. Tryptophan

Fetal hemoglobin has a higher affinity for oxygen. What is the critical amino acid
difference between the B-chain (adult) and the y-chain (fetal) of hemoglobin?

A. B-chain:His* y-chain:Ser'*® B. B-chain:Gly*® y-chain:Ala!** C. B-chain:
Leu*® y-chain:1le!*® D. B-chain:Arg'*® y-chain:Lys'*3

During the protein separation, which method relates to antibody specificity?
A. Immunoprecipitation B. SDS-PAGE C. lon exchange D. Gel filtration

Which of the following is NOT included in the central dogma of molecular
biology?
A. DNA B. RNA C. Protein D. Lipid

Which of the following is a key metabolite derived from glucose, fatty acid, and
amino acid catabolism?
A. Pyruvate B. Ethanol C. Glucose D. Acetyl CoA

What is the main place for the oxidative phosphorylation in cells?
A. Golgi apparatus B. Endoplasmic reticulum C. Mitochondria D. Peroxisome

Which one of the following coenzymes is involved in a wide range of metabolic
processes primarily related to the utilization of fats, carbohydrates, and amino
acids?

A. Folic acid B. Biotin C. Flavin adenine dinucleotide D. Pyridoxal phosphate

Which one of the following coenzymes is essential for the body to make DNA
and RNA and metabolize amino acids?
A. Folic acid B. Biotin C. Flavin adenine dinucleotide D. Pyridoxal phosphate
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63.

64.

65.

66.

67.

68.

69.

70.

71.

Microtubules make up the internal structure of cilia and flagella. What is the
structural type of the microtubules?
A. 8+1 array B. 8+2 array C. 9+1 array D. 9+2 array

Which one of the following descriptions about membrane is correct?

A. A membrane consists of a layer of proteins sandwiched between two layers of
lipids. B. All membrane proteins are bound to the interior of the membrane. C.
Lipid bilayers are an important component of membranes. D. The compositions
of the inner and outer lipid layers are the same in any individual membrane.

In eukaryotes, which of the following is the most common mechanism for
targeting protein for destruction in a proteasome?
A. Ubiquitylation B. Glycosylation C. Methylation D. Phosphorylation

What is the major components of bacterial cell walls?
A. Homopolysaccharide B. Peptidoglycan C. Cellulose D. Glycosaminoglycans

What is the major components of plant cell walls?
A. Homopolysaccharide B. Peptidoglycan C. Cellulose D. Glycosaminoglycans

What is the starting material for steroid biosynthesis?
A. NADH B. NADPH C. Acetyl-CoA D. FADH,

Which of the following is the key controlling enzyme during the synthesis of
cholesterol?

A. HMG-CoA synthase B. HMG-CoA reductase C. HMG-CoA lyase D. None of
the above

Which one of the following enzymes does NOT catalyze the control point in the
glycolytic pathway?
A. Hexokinase B. Phosphofructokinase C. Pyruvate kinase D. Aldolase

Which of the following is NOT generated in fatty acid oxidation?
A. NADH B. NADPH C. Acetyl-CoA D. FADH,
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72,

73.

74,

75.

76.

77,

78.

79.

80.

Which organelle in liver cells is the principal site of ketone body synthesis?
A. Endoplasmic reticulum B. Golgi apparatus C. Mitochondria D. Lysosomes

Cholesterol is converted to other steroid hormones. Which one of the following
hormones is NOT derived from cholesterol?
A. Progesterone B. Glucocorticoids C. Mineralocorticoids D. Prostaglandin

Which of the following can NOT regulate the metabolism of glycogen?
A. Insulin B. Epinephrine C. Glucagon D. Calcitonin

Which of the following plays a key role in controlling cholesterol metabolism?
A. VLDL receptor B. LDL receptor C. IDL receptor D. HDL receptor

Which description for photosynthesis is NOT correct?

A. The site of photosynthesis in eukaryotes such as green plants and green algae
is the chloroplast. B. In the dark reactions, water is oxidized to produce oxygen,
accompanied by the reduction of NAD* to NADP. C. The overall reaction
pathway of sugar production is cyclic and is called the Calvin cycle. D. C4 plants
grow more quickly than C3 plants.

Which of the following can be converted to glucose by gluconeogenesis?
A. Fatty acid B. Glycerol C. Glycogen D. Ribonucleic acid

What are ribozymes made of?
A. Lipid B. Carbohydrate C. Ribonucleic acid D. Protein

SARS-CoV-2 is a positive-sense single-stranded RNA virus. Which of the
following components does NOT appear in virus particles in theory?
A. Adenine B. Guanine C. Cytosine D. Thymine

Receives writes, which of the following methods is most likely to be used for the
clinical diagnosis of RNA virus?

A. Real-time reverse transcription polymerase chain reaction (rRT-PCR) B.
Polymerase chain reaction (PCR) C. Restriction fragment length polymorphism,
(RFLP) D. Random amplification of polymorphic DNA (RAPD)
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1. The fax machine and the telephone on the separate line.
(A) am
(B) is
(C) are
(D) be
2. Attach this cable the computer.
(A) with
(B) into
(©)in
(D) to
3. Tomorrow ___ anew day with no mistakes in it.
(A) is
(B) are
(C) is going
(D) is yetto
4. The case has not been solved, and nearly two and a half years later, Gilberto is still trying to
make sense of what that night.
(A) occurred
(B) take place
(C) happened
(D) is happened
5. The number of immigrant students who have arrived in the last three years and speak a
language other than Mandarin has nearly doubled in my school district___ 2014,
(A) before
(B) since
(C) after
(D) in
6. This year, onein high schoolers in the district are immigrant students.
(A) seven
(B) seventh
(C) sevenness
(D) sevenless
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7. There are also signs that new immigrants in Taiwan may be increasingly
(E) vulnerable
(F) endurable
(G) inaccurate
(H) compatible
8. More than 60 people have been killed by gunshot wounds each year in the city for the past
several years. People of color are disproportionately
(A) affect
(B) affective
(C) affection
(D) affected
9. Many victims were fatally shot in what appeared to be robberies, because non-English speaking
immigrants may be targeted because they are less likely to police.
(A) notable
(B) notify
(C) notice
(D) note
10. In Ramirez’s case, older teenage boys seemed to have been after him. On a few occasions, the
boy came home beaten up. Once, he was robbed of his cellphone.
“He was ,” his father recalled.
(A) bullied
(B) bulldozed
(C) bulldogged
(D) bulletined
11. Bats are nature’s pest patrol. Every night the winged mammals venture forth from their caves
and roosts to chow down on millions of
(A) consent
(B) insects
(C) incentives
(D) insecurities
12. But habitat loss and climate change, as well as infectious diseases, are bats’ ability
to do their job.
(A) hampering
(B) hammering
(C) humming
(D) humiliating
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13. In California’s natural preserves, bats have adapted to occasional wildfires.
Scientists wanted to see how these changes might be influencing
(A) biochemistry
(B) biodiesel
(C) biodiversity
(D) bioengineering
14. Seventeen bat species call these forests home. The study revealed that eight of them tended to
frequent the unburned patches, whereas 11 expanded to the burned areas, while some species
visited both. This is a proof that some species of bats from wildfire.
(A) beneficial
(B) benefit
(C) benevolence
(D) belittle
15. When there’s lots of variation in habitat after a wildfire, many species benefit in different ways.

On the whole, the community becomes more diverse, and that’s a good thing for the

(A) land mines
(B) landlords
(C) landfall
(D) landscape
16. For decades the mature brain was understood to be incapable of growing new neurons. Once an
individual reached adulthood, the brain began losing neurons rather than them.
(A) extending
(B) connecting
(C) cutting
(D) gaining
17. New evidence was building that the adult brain could generate new neurons. In one particularly
striking experiment with mice, scientists found that simply running on a wheel led to the birth
of new neurons in the hippocampus, a brain that is associated with memory.
(A) module
(B) structure
(C) contexture
(D) symptoms
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18. New studies have established that exercise also has positive effects on the brains of humans,
especially as we age, and that it may even help reduce the risk of Alzheimer’s disease and other
neurodegenerative
(A) conducive
(B) conductive
(C) conditions
(D) conditionals

19. Physical activity improves the function of many organ systems in the body, but the effects are
usually linked to better athletic performance. For example, when you walk or run, your muscles
demand more oxygen, and over time your cardiovascular system responds by building new
blood :

(A) vessels
(B) streams
(C) circulars
(D) pressures

20. The cardiovascular changes from exercises are primarily a response to the physical challenges
which can enhance
(A) endurance
(B) encouragement
(C) ennui
(D) environment

21. Researches carried out over the past decade indicate that exercise seems to be as much a
cognitive activity as a physical one. This link between physical activity and brain health may
trace back millions of years to the origin of
(A) humiliation
(B) humidity
(C) humankind
(D) humbleness

22. If we can better understand why and how exercise engages the brain, perhaps we can leverage
the relevant physiological pathways to design novel exercise routines that will boost people’s
cognition as they
(A) ascend
(B) accelerate
(C) aggregate
(D) age
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23. To explore why exercise benefits the brain, we need to first consider which aspects of brain
structure and cognition seem most to it.

(A) responsible
(B) responsive
(C) repulsive
(D) resistant
24. Researchers have documented clear links between aerobic exercise and benefits to other parts
of the brain. Such augmentation of this region has been tied to sharper executive cognitive
functions, which involve aspects of planning and decision-
(A) taking
(B) caking
(C) making
(D) junking
25. Scientists suspect that increased connections between existing neurons, rather than the birth of
new neurons, are responsible for the beneficial effects of
(A) excellence
(B) expulsion
(C) exercise
(D) examination
26. We have to be grateful to Taiwan’s medical administrations and practitioners for keeping the
outbreak under
(A) control
(B) concussion
(C) consecutive
(D) concession
27. To keep fans watching on their smartphones, PCs and TVs, the league is encouraging teams to
give their stadiums a , lively feel.
(A) realistic
(B) recessive
(C) regressive
(D) repetitive
28. All professional baseball leagues around the world have been postponed due to the global

(A) pentagon
(B) pancake
(C) pandemics
(D) panorama
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29. Beyond baseball, organized sports worldwide have canceled or delayed
(A) concealment
(B) composition
(C) compensation
(D) competition
30. The Tokyo Olympic Games have been back a year.
(A) excelled
(B) pushed
(C) accentuated
(D) backfired
31. No fans have come to any local games of the professional baseball league in Taiwan as a result
of the decision to bar spectators over concerns of spreading COVID-19 in a crowded
(A) spec
(B) space
(C) span
(D) spectrum
32. Taiwanese professional baseball league decided it was safe to let in players, coaches,
cheerleaders, costumed mascots, mask-wearing batboys and the media, as the nation has
few cases of the coronavirus.
(A) relatedly
(B) previously
(C) preciously
(D) relatively
33. Although no fan is allowed to enter the stadium, we consider ourselves still lucky. We have not
stopped our season and people can still see the
(A) spectrum
(B) spectacle
(C) game
(D) gymnastics
34. Baseball with no fans may not be as entertaining as it used to be, but it is a good way to stop the
coronavirus spreading.
(A) from
(B) out of
(C) into
(D) at
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35. The fact that we’re playing in front of empty seats is acceptable. It’s comforting to know that
some part of the world still goesonasitusedto
(A) be
(B) going to be
(C) will be
(D) being
36. Our ways of life will not be the same after COVID-19. Nor should they .
(A) be
(B) are
(C) will be
(D) being
37. In Italy, inadequacy in hospital accommodates and the lack of awareness of a public-health
crisis have contagion.
(A) fulfilled
(B) fueled
(C) followed
(D) flourished
38. As a result of negligence, the coronavirus is shutting down the engine of ideas and interactions
that drives social dynamism and economic
(A) gross
(B) galaxy
(C) glacier
(D) growth
39. Because contagion might turn out to be a long-term or chronic threat, how to adapt urban
design and management accordingly has become a question.
(A) sacrificial
(B) savvy
(C) satellite
(D) salient
40. It is clear that cities cannot build urban spaces with a single function if they want them to be
useful in emergencies. Both the thinkable and the unthinkable must be part of urban
(A) detachment
(B) delusion
(C) design
(D) delirium
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41. Numerous people accused the WHO Director-General of being dishonest, some posting images

of Taiwan’s national flag in to his tweets.
(A) response
(B) accordance
(C) counteraction
(D) reflection
42. The sports documentary publicized last week gives a definitive account of Michael Jordan’s
career and the Chicago Bulls, with unaired footages of his final season the team.
(A) with
(B) off
(C) from
(D) to
43. Michael Jordan, also known by his initials MJ, is an American professional basketball player
and the principal owner of the Charlotte Hornets of the National Basketball
(A) Association
(B) Astronomy
(C) Anatomy
(D) Astronauts
44. He played 15 seasons in the NBA and won six with the Chicago Bulls.
(A) championships
(B) comrades
(C) constipation
(D) conspiracies
45. His biography on the official NBA website states, “By acclamation, Michael Jordan is the
greatest basketball player of time.”
(A) a
(B) all
(C) altogether
(D) accompanying
46. Bob Dylan is an American singer, songwriter and author who remained a lively major
of popular culture for more than 50 years.
(A) fizzle
(B) figure
(C) entity
(D) personification
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47. Many of Dylan’s most celebrated works from the 1960s became anthems for the civil rights and
anti-war
(A) impeachments
(B) celebrations
(C) movements
(D) entertainments

48. Dylan’s lyrics a range of political, social, philosophical, and literary influences that
turned out to defy pop music conventions.
(A) initial

(B) insecure
(C) incorporated
(D) inappropriate
49. The Pulitzer Prize Board in 2008 awarded Bob Dylan for his impact on popular music
and American culture.
(A) profound
(B) proficient
(C) porcelain
(D) profane
50. Dylan was awarded the Nobel Prize in Literature for having created new poetic expressions
within the great American song
(A) tangerine
(B) temple
(C) tambourine
(D) tradition
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51-55.

Modern life creates a lot of stress in people’s lives. Many people spend all their time working and
studying and do not get a chance to relax. All the problems we deal with every day can make us wan
to just _ (51)___ our head in our hands and cry. This is not healthy, especially for teenagers. Senior
high school is where most people start making deeper friendships and begin to think about what they
want to do with their lives. Too much __ (52) _ can make this into a difficult experience. All this
can be a problem later in life. __ (53)__ say that one of the most important things we can do to
fight stress is to get enough rest. While _ (54)___ are nice, we should focus more on sleeping at
night. Just like any part of the body, our __ (55)___ can be a little delicate and need to be taken

care of. If you are having problems, see a doctor and be sure to get more rest.

51. (A) bury (B) bumble (C) bundle (D) burgle

52. (A) allusion (B) allegory (C) aspiration (D) anxiety

53. (A) chemists (B) psychologists (C) physical (D) chemotherapist
54. (A) naps (B) napkins (C) nature (D) maturity

55. (A) naive (B) nerds (C) nerves (D) lullaby

56-60

Apple is beginningto __ (56)___ the power of the localized pitch. As popular __ (57)__ Apple is,
cheaper smart-phone brands like Samsung sell better in China. Local Apple clones that rip off
iPhone styling have also captured a chunk of the market. Part of this is simply a matter of
__(58)___ . In a country where an urban Chinese person’s _ (59)  income averages less than
$3,500, an iPhone is a luxury product that costs more to buy in China than in the U.S. To compete,
Apple in mid-June at long last unveiled targeted features to woo Chinese consumers. Updated
software makes it easier to use Chinese Web offerings __ (60)___ Weibo, a microblogging server;

video site Youku; and search engine Baidu.

56. (A) reboot (B) recognize (C) rebate (D) refuse

57. (A) as (B) like (C) such (D) such as

58. (A) turbo (B) pervert (C) price (D) pride

59. (A) anniversary (B) annual (C) announcement (D) anchor
60. (A) however (B) such (C) forexample (D) like
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61-65.

The way typhoons and hurricanes are named has changed over the years and no doubt will
change again. Originally, weather forecasters described typhoons and hurricanes by their positions
on a map. For instance, a typhoon might be called 21.50° south, 146.52° east. But this was terribly
confusing because storms did not stay in the same position. Other methods were therefore created to

identify the storms.

An Australian weatherman used to name storms after politicians he disliked. His weather
forecasts would contain comments such as “Typhoon Taylor is on a destructive path.” Later on,
during World War 1, typhoons and hurricanes were named according to the military alphabet: Abel,
Baker, Charlie, and so on. After that, during World War II, women’s names were used, so weather
forecasters would name them “Typhoon Betty” or “Hurricane Alice.” Then in the 1970s, because of]
protests from the women’s liberation movement, weather forecasters also used men’s names. After

about 1975, we could hear about a storm named “George” instead of “Grace.”

61. The author believes that names of typhoons and hurricanes
(A) are necessary to weather forecasting, and should not be changed.
(B) are extremely important to describe their strength and positions.
(C) should be taken from the leaders of the women’s liberation movement.
(D) have changed many times and will certainly change again.

62. In 2004, which description of a typhoon or hurricane is NOT heard?
(A) Typhoon Queen Elizabeth
(B) Typhoon George
(C) Hurricane Grace
(D) Hurricane Charles

63. According to this passage, what does the word “identify” in the last line of the first paragraph
mean?
(A) to recognize something clearly
(B) to know somebody’s name
(C) to treat something as the same

(D) to prove someone’s social status
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64. Which of the following statements is NOT mentioned in this passage?
(A) Queen Elizabeth is the first queen to announce the official naming of hurricanes.
(B) Feminist activists were also part of the history of climatology.
(C) Naming hurricanes and typhoons after both men’s and women’s names is a sign of
improvement of gender equality.
(D) Typhoons are named after military alphabets during the First World War.

65. 65. Which of the following statements is WRONG.
(E) (A) Naming typhoons after its position is problematic because their movement is difficult
to predict.
(F) (B) Naming typhoons after women is a collective resolution to show respect for women.
(G) (C) Naming typhoons and hurricanes after disliked politicians shows contempt and irony.
(H) (D) Transformations of naming typhoons and hurricanes reveal a path of development of
human civilization.
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66-70.

The human brain weighs about three pounds and is, without a doubt, the most complex organ in

the human body. This three-pound brain has two halves, left and right, that can easily be seen.

People used to think that certain activities such as logical thinking and speech occurred only in
the left half of the brain and other things like writing, music, art, and so on, occurred only in the
right half of the brain.

In recent years, new technology has made it possible to study the brain in great detail. We can
see which parts of the brain are being used during a human activity such as watching a ball game,
reading a book, solving a math problem, and so on. Now we know that many parts of the brain work

together at the same time when a human is listening to music, reading a story, or learning math.

When the brain has been injured, other parts of the brain try to take over the work the injured
part was doing. Now we understand that the brain is very flexible and it never stops learning.

Scientists are learning how to grow new cells to repair parts of the brain that have been injured.

66. Which of the following statements is TRUE?
(A) Left-brained learners like to connect new things with what they have known.
(B) Scientists have solved all the secrets of left and right halves of the brain.
(C) People use only one side of their brains to learn languages.
(D) Many parts of the brain are used to learn things.

67. What is the main concern of this passage?
(A) Recent medical research on humans.
(B) Discoveries of left and right halves of the brain.
(C) How the human brain functions.
(D) The secrets of human brains.

68. After reading this passage, what assumption could you make?
(A) That we do not have enough technology to study the human brain.
(B) That scientists are learning many new and exciting things about the brain.
(C) That each half of the brain can only do certain things.
(D) That scientists now know everything about the human brain.
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69. Which of the following statement is TRUE?
(A) According to recent studies, left half is devoted to sense, right half to sensibility.
(B) With the amazing recent discoveries, scientists are just one step away from the truth of
human brains.
(C) Human brains have potentials far more than we used to presume.
(D) Human brains lack the overall coordination capacity and the function of spinal cords is
essential.

70. Which of the following statements is WRONG?
(A) When some parts of the brain are injured, certain function relevant to these parts are
paralyzed for sure and would never be taken back by other parts.
(B) Human brain is a complicated organ we have not really explored thoroughly.
(C) Recent discoveries of human brain bring confidence for scientists.
(D) Human beings remain hopeful in the mission to explore the function of human brain.

71-80.

The following are excerpts from Malcolm Gladwell’s David and Goliath: Underdogs, Misfits, and
the Art of Battling Giants, in which he challenges the way we think about obstacles and
disadvantages. By referring and reconstructing the Bible story of the shepherd boy and the giant,
Gladwell offers a new interpretation of what it means to cope with obvious setbacks in
demonstrating how much of what is successful in the world comes out of what looks like suffering
and adversity.

Passage I:
This is what Goliath was expecting—a warrior like himself to come forward for hand-to-hand
___(71)__. It never occurred to him that the battle would be fought on anything other than those

terms, and he prepared __ (72) . To protect himself against blows to the body, he wore an
___(73)_tunic made up of hundreds of overlapping bronze fishlike scales. It covered his arms and
reached to his knees and probably weighed more than a hundred pounds. He had bronze shin guards
protecting his legs, with __ (74)__ bronze plates covering his feet. He wore a heavy metal

_ (75)__.

71. (A) combat (B) comrade (C) command (D) compensation
72. (A) additionally (B) early (C) accordingly (D) previously
73. (A) acoustic (B) electrified (C) eccentric (D) elaborate

74. (A) accompanied (B) attached (C) appendix (D) apprenticed
75. (A) casket (B) helmet (C) costume (D) covenant
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Passage I1:
Goliath had three separate weapons, all __ (76)___ for close combat. He held a thrusting javelin

made entirely of bronze, which was capable of ___ (77)___ ashield or even armor. He had a sword
on his hip. And as his primary option, he carried a special kind of short-range spear with a metal
shaft as "thick as a weaver's beam."” It had a cord attached to it and an elaborate set of weights that
allowed it to be released with extraordinary force and __ (78)___. As the historian Moshe Garsiel
writes, "To the Israelites, this extraordinary spear, with its heavy shaft plus long and heavy iron
___(79)_, when hurled by Goliath's strong arm, seemed capable of piercing any bronze
___(80)__ and bronze armor together." Can you see why no Israelite would come forward to fight
Goliath?

76. (A) optimzied (B) optional (C) outlawed (D) outcast

77. (A) sharpening (B) penalizing (C) penetrating (D) concentrating
78. (A) accuracy (B) aperture (C) appointment (D) adaptation

79. (A) blasphemy (B) blade (C) bladder (D) blaze

80. (A) splendour (B) spectacle (C) shred (D) shield

% ORAE S Sy

»

Y
=
(€]
=y




O ;

100 8% RS LBRFF A3 30N

£ v T EEYE I
5-.‘-?#?’%?5} 2B (FEPFPE-EFT) 109.05.02 15:30-17:00

T r R Acit bicde BT BlapkiR ?

A)FABIREZF4 I E > B L EBE - 8k L4808 T o
(B) 4~ B & 4 ¥
C)rABrEF2FEEDIE > FIREfFETF
D)ABE A E4 3 %HENIL > AL FHFh{ FaplFr Tk

4¢%

1991 1993 1995
P ()

.&ﬁ%%ﬁﬂ@ﬁé,zkmﬁﬁ@ﬁéi,fm@ﬁmigﬁﬁﬁﬁ?

(A 2 s
(B)y i > VETR > v
(Ce e v i i+ Tk
(D)rf sz > (TR - o 1

LY AR kA 4 R R -ﬂ%g;f&ﬁ?
M%:%ﬁw%mn4%ﬂ_;
(@mﬁﬁﬁﬁ%ﬁ%ﬂﬁé
CEEF TR ] A2
(D)re + @ A

CTEAG M A S Rk e A Y

(A)¢h kfenslied B3t 22k 4 4 5 R 1 4o
(B)*%3 f % et % 0 H A 4 5 12

©)2 # 3 ﬁwm«ry?’ﬂ%ﬁgﬁv%ﬂﬁﬁ%§4@*
(D)2 # % ﬁy}ﬁ A TR

BFUCAZBRFRFERFIRPNFLEAF AT AAFTHRE AR AL AT
ek SBR TR E L - B RPEI AR TR AR A fclRE 2 B2 S8 P BoRE

HaFy P2 P EEkici ?
(W7 =2 =
(B)? <e=p
©F >t >"
(D) > >e

L F Qe Rag et e A 4R

(A) R & £ e & 5 F hippds

(B>t & & WA hI BG4 5 F HEFRG
(C)& i ) chgh fde mAR B 5 F & %5 chiife
(D)1 ¥ % 43

4#”’?*“’!’1#-& ’ wiqulﬁi”ﬂ%“’%\‘ £ T i]?i‘fﬁ' 7 Kfﬁé'-v\ "lif'LLLZ @ﬁ’f—ﬁ

R OFHGEE MY

S



T %

CEED LR S £ 5

g

2 4 BREK

£ v T EEYE I
5-.‘-?#?’%?5} 2B (FEPFPE-EFT) 109.05.02 15:30-17:00

7. TR K AR B ?
(A)#7F chin i p & 4
(B)Erp » 5+ £ & e do
(C)#r3 chd i p B3~
D)+ §rp 2 gt £ & e ir

8. T WM E AeATI S (B A ) A A Y B R (BP0 fuag

& 27

(ARG~ g7 T EE L &
(B)R A & /| P>t & 4o il
(C)REA] + | ePfaf #1115 7%

(D)RE A~ [ fod H TR AR S DT LG M
1000 —
Rumen volume
w» 100 —
£
=
g Metabolism
2 10
<
1 -
| | =
10 100 1000
Body mass (kg)
TG M e ey L ?

(A)§ &b crmdeid + >t imme pF o B § g i fare pooj it
(B) S 4 s i p ey i+ Jpoe ehij it
(C)x
D) &4t A P P ded R L E 4 M AT
10. T A0F M4 ek e R

(A2t d "ed & 32 3 gaf i

(B)i i ? i o5 » i3 Ferif it et iy

(COPEEE ~ *amfod=v 40T o4 A f2

(D)5 A ispgk 1oL P o Jlesi i go

Foae 0 IR T R ?

/Fﬁ

n.wﬂ¢w§%¢~w
(A) 3o B o i
(B)raf &=
(Q%%?-
(D)2 % : %

i

N

d} -}“ ﬂﬁt \rﬂ\m
o
s ffa <l 3

%
s

12. § W& 3 e X {3 % (Coprophage) i + i 7 2
AFELAP Az 28t mapLe- B
(B)#-4 i 2 BT 7 5
C)* 1 4% B ¥ 7 5
(D) 4 B 4% £ P g $ (7 5

”ﬁ '7*’5,1’1‘1%#7'}1,# l’-gé."f' RCATELE el ﬂ iV A EFHE

2

BT 5 G B R AT g e iR S g

R OFHGEE MY

S




T
1098 & RELBRFE S5 2 4HBEN

g a9 P TEpd =

1RRFF X 2B (FHFFE -EFT) 109.05.02 15:30-17:00

13. § B FPEfoRy s chdit e —‘F,'z it FE?
(A)E ¥ & TRak § TR BB d 45 1070 9 6007 55 G B
(B)Z & £ BEHiB 5 chds 4 43 L AFEE A 28 kL
Ot £ B atp AL >3

(D) i & f= i £ ang B FEED> 0%

RT3 7 e Aot B b AE?

(A) § e crwprg g_j_ ch+ R h b

(B) 4 E}_mﬁvp‘_%‘?’ BFEEXE

(C).}%M # % 2 (Charolais) i 1 # _ﬁiiﬁ"?zﬁ_

(D)svp £ 5 chig % 7 e d S 3 1 F chB 3

J-7

m&

y?

ﬁ

F OB ATR R Frendt e _-Jg
(A)%frrﬂi(Anabollsm)%L X R NG R A €A
(BYATHUSH 7 45§ RRIR - FVA AT~ v Bed AL AR R RS SEHAPS T f £
C)irm S 4§ R R T i 2040 chds fe
(D)# 4 FRPR P RTFR (5 26 ABITH R

16.¢ it g~ 2R afo )2 4 H
(A)i 8 14 f 5 i A% 4 <

M\
Ik

3
A

(B)4 ; ﬁ?@mqmmmmﬁﬁ
(C)2 s ki g~

§ ﬁ .@Lm %%
ph

(Mi%«%ﬁ £ aﬁ@<

s

F e R e B 12 BER T Al P A R ?
(Aprizd o g en a4t 23 i 5%

(BYR P § A R f % Provic & fra do & 30§ ol
Cyeicz aMp 3 A REAHKBER - 8%y
(mmﬁéﬁuimﬁ%iﬁ%ﬁﬁiigﬁiﬂﬁm 8 b

EARR A B AR

a

‘:’
A v, A S
[

Figure 15.39. A comparison of the dissociation curves for higher affinity than hemoglobin for oxygen. The myoglobir
hemoglobin and for myoglobin. At the Py, of venous blood does, however, release its oxygen at the very low Pg,_ vall
the myoglobin retains almost all of its oxygen, indicating a found inside the mitochondria
100 — T m— e
| —
[ | { ’
- | ! ‘
€ ! ‘
o 80 | i |
- | |
3 = Myoglobin | - !
E : Hemoglobin |
g 60 | :
; |
= { -
= ' !
= [ 4
= 40 - "
c | |
2 ! [
o | I
- \ !
2 20 I |
(] Venous blood Arterial blood
: '
! |
I
0 ST e i A RS ) W 1 | |
0 20 40 60 80 100 120
Partial pressure of oxygen (millimeters of mercury)

145 8T % 3 G % A - BEER S N B A B e de o o R dn ) vy v e N R A R

fd A 54 %] 52000 ~ 200 fr 1000 » FHpliE & g L B[R F e 2

17. ¢ F15 % 7 "~ % (Myoglobin)@ & iz d » vl Z 4 1030 5 k= % (Hemoglobin) ¥k &+ ¥ § - e v - ¥

%ORATHE Y A

S



g
1098 & RELUIRFE 2422 3N

£ v T EEYE I

1RRFF X 2B (FHFFE -EFT) 109.05.02 15:30-17:00

18. 3 ik 4y vein F e PRI T S A K B R ?
(Aot & 3 Fickgenp i oo
(B)iz ¥ r2ciping & F 20w p
Cr Eorads o gm A o+ A G ord 2§ %rende 4o Bl o p
(D)Fsgp L= > FRAH 6 P

193 F P2 L EART 220 T At P Bl A7
(A)s 3 fesEPFL iR F 5 B~ s 5
(B)w 3 45k P v o e B IR N 0 3
O § ifrst ¥ F 2R b Az 7 8 7B
D)% § s fodtF s F 3t dz > 7 B L

20.¢ T B AR RR RDAF 8 F o T A EHRINE A B ?
(A)iE s it 4 s
(B) 2 & f R iR K TR B
(Ci iz > m 2 5 5
(D)= e e ? & 2 d

21. T HY =B A ARt S RN R PR T e a AR E 2 BF o BB o R ek

v
T ACB AT 0 @ P AR eI Y o I A4 B[R 2 R ke 70%Fr 0% 0 1245t BT SlaciE N e @
T;f * I FE?
(A)p; BTt O ﬁ ,’ft_é/ RET S F T Lok
B)ix > & > chZ H g kv (7 > Pl Hdvdfd Ruft o™ 3 mrﬂi,mg
(CHHE 0T 4 & BRI IT iR G 2420 L3 RpPFAGINeNE L 4 X 5 &
(D)eHzde 2 »

s T GEEAPS AR e R L T L@g%ﬂ&‘,gz,ﬁ—,&'_

22. T FURB IR anE G de A BF O ORI R IERE TR IBE?
(A)3
(B)17%
C)F %
(D) 5

N RAHHE S B

S
NS
R




G
198 RFLRRFR 44 TRFHN

| il TP Y

i i

FLURFR X APFGEEFE-EFT) 109.05.02

15:30-17:00

2B TR FEROHR G B0 2t A RS R ET SR T AL P 480
(A)F =Bl 5 RLPFak BRI B 5862
(B)F =Bl 5 e 4 A PFerpik i P+ B 5 e 2w
(C)E LW 5 i i K Pr e L )& ) 5 7238 2%
D) 2B A HHE TRk BRI LB S SHB 2T

24.7% 7 fp K A BF chrd 2
(A oF 31 > et i 3
(B)a % 15 & chls %
C)iFh # e o A4

(D)4 + R

25. &0 el T > T Alie X A ik AR Ak SRR ?
(A) sz x 3%
(B) 2 47
OFEE
(D) %

26.7F 1 5 7 ERER (4 )P iE (% 1 )RR 1 > 1R ST F B (2 T) 0 T AAGE S ik e 1 R

(A)REEL 2 5 7 “TI0 48R L 7 7 s

(Bt e A E A5 A ¥ etk BIE R E R

Of & 3 FETAZ AFWEL L &- Bfrp@ # 5 3 F
(D)REE HATI N 35 g MEF /o3 B R e ika T it

(e

35

= Grant's golden mole

sand

w
=

Temperature (°C)
N
Ll

N
=

L e TR
7 I Wil EASA) etel Bl oS Poat VSt L O V) [ ey T LAY By [l Yorca i L1 |
12h00  16h00  20h00  0OKOD  04hO0  0BROO  12h00  1BKOD  20KOD  0OMOO

12P.M. 12A.M. 12P.M. 12A.M. 12P.M. time.ot:day.

(iR R

S ORAEE S Sy

»
~




T g

109§ ERFIBRES 1hd T RBEN

g5y P s LK =
FIERFE L 2PRFEFE P T) 109.05.02 15:30-17:00
27. 7 BT HALT IR c0Ap $00 bl e AR kR ePRE TR 0 T A P I RE?

(A)f]\/,z,fafi% TR RINEp Y SRR R B RS EM G R

(B)F AL I citp s g8 A3 IS FhE R g+
C)FHFALFTtp v b3 M4 e S R ehlcE § 5

(D)r+ b g &

Ny
=
S
S
I

0C . =837 +2106 RMA

max

e rodents

Maximal Urine Osmotic Concentration (mOsm)

. o bats
3000 - %:o + other mammals
+/ 0 i
2000 oy :
10008+
0O 1 2 3 411 5

(A) kEfrdr e AT 5 v e LI

(B ket # i g & F 5 T iR T e F A0 3F § g 4t
(ORS-T2 L Sl

(D) + %

Fﬁg ]\‘f\?,%z@m!r(d IF"%ZJ}EE?
LT
v

29. 135 % - frik = m?‘ﬂ“'ﬁf t"'— 4
((AVE: RPN ) = e 2 A
(B)#i% % 5 rﬁfpﬁl S ’&_Fglﬁﬁﬁj_& £ e B
Oy F & *egidokpfrd ¥ gl s R gL
(D)is -k enE F 4% * 2 - Fz’%’ﬁpj& Gs Bom ALf kA JOIRE & RE

FE thgcit

e

m

E=N

- AR ‘12! &‘F‘ mv‘?ﬁuiw% @ (mOsm) ‘f\f’xg‘-% PR e S E- A

Aok dsE BER #
ok g 680 T
5 it & 200 Rk (w40 H)
EF A 300 v Fle (P ARKRY)
L 3 250 —Hx (72842 8)
oD REAER S OMRIFERIE B RGFEEER (MOsm)
AEAE Y Aok FMEr TR P A% EF AN
%% & 1000 1010 1002 1050 330

%ORATHE Y A

S




g
1098 & RELBRFE S5 2 4HBEN

g a9 P TEpd =
FIURFR AFB(LEPE BT 109.05.02 15:30-17:00

30.F At i F AL R A IR PR E T k2
(A)prALHF T e M4 < (Ui 51 A G firds > @ DI 7 1t K248
(B)’J]]?’;fd & s g B J’K;’}E—#' g

(C)ps 5 ac & e~ > VIR 5 28 98 il

(D)re b 3R

L4 s pr KA - ) P AR Y o w Sy fed WA BMAEAER > T ¥ 3 B X e g
B 4 ?

321 F FRIFHF LT F RPN A E T - mend BRSO B- ¢ 20 A5 OB G a8 ERG
BEER E R IRG B Bl ch- mRA IR BPER S 0 s r Bl ¢ fedtens BRTRE . B RS
j‘a’fié‘éi—‘éf;:%.l_l”m@qj B¢ P T A SRR d 23 PR S E T 5!“?—?5?
(A)__p,—r,-r,__p,—r,__p,—r
(B)—r e e S S T S s S N 4

(C)—l"—r’—r’—l"—r’—r’—r

(D)—T’—T’—T’ji—r’—l”—r

n0~L0‘0>

33. 7 slie K A R ¥ fétﬁ%;%% hE w7
(A)é‘fa‘ﬁ’*}'ﬁ”%ﬁ %Kﬁd £z ﬂx%_“é’}—'\ LR A ?—E‘,j*;,u‘l»ﬁ WX R
B)# hdodr e 4 F Fli > F e F G i T
C)#tade s m g FHatits 4 %

(D)r2 ¢ 2

34,7 5] iw 3 B OBEAE b 42
(A)ix ¥ 4.
(B)A # 4.

©)F v &
(D)= & 4

%ORATHE Y A

s
\‘
=



T
109§ £RELERET 112 LB EN

£ v T EEYE I
5-.‘-?#?’%?5} 2B (FEPFPE-EFT) 109.05.02 15:30-17:00

3BAIPET AT ¥ 33344 T A LT B A Rfe s Al 2 HApg bl B R P A
L BB b SR ATE S b o

i a2 e f 5 7 5
Sl RAE 20000 3500 10000 9000 4000
R S 2000 35 150 500 70
b 51 (%) 10 1 1.5 5.6 1.8
LEE R b - . 21 15 15
b 51 (%) - - 14 3 21

CATA A RBER L D ASE>S>FRZRASA AU TG M SR EEH RS R R o b
AR &I 9

(A HFi k(S8R5 M

(B)& # % W IR YT R M

(GRS 2 - Ol

(D)rs ¥ ¢ 2

36. KF AT 3 M ST ﬁ'ff"#ﬁ-%ﬁf”'fﬁﬂﬁ?
(A)F 5 fact GlRZE > B 2 > 4 > 5t

(B)#F faehilich B3z A a2 > > 4
C)FF et blEEE A 2 > 34> 4
(D)3 felich %> B 2 > 4 > 5

’éuc.}\?d et HER P RS  fol S S SR 0 A BB RSOk E T T
=% 2
F

(Bw # g
©)% A

(D)rs ¥ ¢ 2

3809 % frikd LA e b p i i DI NE R AR o AATED R - 8 b w e Ald 2 8 )
F o UTE dhdTi e R
(A)Bet 22) % s ek 5F 2 -
(Bt ¥ o sk 5 Los ¥
C)i ¥ 5q & ek 5g L4 ¥

(D)rs ¥+ ¢ 2

N RAHHE S B

S
o)
=



O ;

1098 # &1 12 3&?5,,\ 4 T REEA
g i w T EFP TP Y I
FILURFE ! AFB(FHFE P E) 109.05.02 15:30-17:00
39. 135 T £ T HEHE - B I FEAR T
Az i BEFF FRk? 33 n’z\%ﬁﬂ hREd R EZEEEIIDE § oo TILEF AT
Bz s BEFEF FE v kY Fh Rt 36 A FERX S RZET U NE § o
EESY, g RN
(Qg«ﬂﬁﬁﬁifﬁkzg Bh AT A RHKEY €F AL
D) a2 5 Lmsm LFIBRKSNHRT D7

K R

ENREFLFE(CP) 1 0.02 #7150 : 1

IR B E B (cm/s) 0.000025 0.198 #11 = 8000
o %iﬁaﬁﬁﬂ%ﬁﬁ) ............. PR e Ly
o é#%ﬁéﬁ')ﬂ\ﬁéé(kéj ........... e L G

EFPEIR : Schmidt-Nielsen, K. 1997 Animal Physiology - Adaptation and environment.
Published by Cambridge University Press.

40.7 = Bl 5 MH MO v RK = féifis
" g K R
(AMO gl a
(B)MH it & + 2+ MO
(CRK st £ + 3+ 1 7

(D)r1 b % &

b7k B PR 6 T LE Y asbecZ Al L

MO gt & %3t 1

[surface 7 middle M bottom
100 1

80
60 |
40 | |
Il L
e

MH

Frequency of occurrence (%)

MO

41. T 7w fad e )
(A)2 72
(B) 2 sa - rix g @
O LAF PR RIS
(D)ppi e & o is

-~

FOpR it & AR PO iy g e ek

]'&-E»

LN i e Ay o

BATHES A

S




AR
19F £ RFLURFF 12 THFHA

gAY L REALP TR p A =

FIURFR X AFEEREFE EFF) 109.05.02 15:30-17:00

0255 W § 424340 0 T 5 R R ok R BRI SR A A R L R G
(A)fh fit $Hin 2 g 5 s> & a2
(B) ki i b g # (lamella) L5 (73 > 2 & wriefrf 8 Lo
(C)irfr s 3 4e £ £ 6 0 57 — o Ao Iy I A E D pow

(D)r+ g &

P

Operculum

/or gill cover

®
= ¥

43. & sperd sk By 3
it P Fx?

Ry IR e o
= = s

'4

(D)

B¥ e E f A fefes § g

CYCLE
CYCLE 2

thoracic sac
Abdominal sac”

S | | ! @
- M ARk2 d ¢
SN L TS > S P s 2 S O 35
W,
~ (@) Inspiration
——
| c=—— — =
&
| = £ i f2R3 7
A A
LSy - =
Main bronchus L 7\(
b) Expiration _
) Expliration

44, R B (T e o B L G fe il A d 9
(A)RE A% ]
(B)& = %'ms ¥4
C)repm%-)

(D)rs ¥+ ¢ 2

» ¢
A

45. R aipR4p A2 0 PAL RO > B PV LR 2BR LS 2 FT?
(A) & T4
B)%
(C)ss 7
(D)2 + ¢ &

%ORATHE Y A



I &
1008 &R BRF S

g

2 4 BREK

£ v T EEYE I
5-.‘-?#?’%?5} 2B (FEPFPE-EFT) 109.05.02 15:30-17:00

46.7% & 5 o ¥ J iRk S ?
(AR s entag
(B g W i 5 chgh i
(C)i# -k 1 e pi-
(D) - B pi-i 1%

47,11 T R ;]}w;w%;{ﬁ_z peg—h»zﬁgfifg(;,k SN N N ,fi N )EL, N ﬁ_)_p ?
iAR

(A)? 24 Jrfe d
(B) & - frimssy
(Ot feot 17
(D)3 # fespiin o

48. v v i fgu ot A B ?
(A)ds & #F B34 > g ikig o B3
(B)sv B 5 ¥ 5 — FIELBE > SUUTT 45 B 7 i B
(C)t ek = £ BV b HreiE (% §
(D)2 % 2

49.r21 TRk RAEUAN S BB IME BT R T
(A)is = % it
(B) % i %
(C) 5 4% Ut
(D) < & W

50. 14T oRip g AE i £ B i e 7

(A)F B itk 208 5 F

B)EF " &2 By NEHL )

(C)EE: & S B4~ 7 3 ff

(D)ra ¥ g H_
VAN Sk F Fe ?
(Mwﬁmaéaéi Bk ol & = &7
(B)& 2 fr2 ek £ ¢ % chif &
(OREERFH3 For B NN AN A

(D) b &

R OFHGEE MY




T g

1008 & AFLBRFE A2 3B

g5y P s LK =
FIERFE L FPFE(FHPFE NPT 109.05.02 15:30-17:00
52 TRM X Sfrp SRAFGEHFLE S 5 PH T
(A)F Ggkenv v2 30 £ > § F130F > T &
(B)F SERAEIN[ T A PRI - T 0 G TR g
CF sBen™FF <~ d FEFIAPH FLTHZLHBE - v ¢ KFkn
(D)2 + % &
nl Grazing and browsing
:t::;:lsts Ommvores (h) .‘ Primitive
TGt L E.
specnahsts & ‘ = T ey
PSS ] ooy
FE?

530 ST & FACAL G SR £ H A T & i B AT T A R

(A fosedt ] BATH £ 50
By fe | 87 £ &
Z,:LFT e /)‘1

(D)LZJ [ 5.

S4.of S AFFI S of 5@ ATE T P AET SE?

(A8 % 4

(B)P 3t o foat

(C)rpttei?a 17 3 £ 3 *e

(D)re % &
55. % FLspehgi it & r e o g isdek i 2
3 R R e ﬂ FE ?
(A)fw*i* B JOAEH AT H E e
Bk B~ 2 & sk B 5t ¢ R g
(C) ¥ 7 &Pk L DRI G 2
(D)re b3 &

56. T e H LA KpF c HBE PG DR ?
(A)plzgig * = 3
(B)L & p 2
C)FeF B A

(D)re % &

ER TN S TE AT T AP SR sﬁfr'}\,,*/,,\w,,\a P 2(19
80) 7% 77(65 : 33) ~ ¥ is‘f&r‘ff?(GB : 30) ~ A (18:80) ~ A HEFL(25 1 72) ~ % 4 (731 25) ~ Uit B gA(63 1 34) o

%ORATHE Y A



T %
A3LF

198§ L1

g
Rt e b

g4 5P s LR P i
FILURFE L ARG EFEEFE) 109.05.02 15:30-17:00
57,1 24 +@%8? » n-ReFI pFEn > e i1 -2 2B~ RERLHY G507 76%

1 96%:hd AR E o - e AT DB ER - B M- R iEe s poahie AR Y

(A kfa ~ &

(B)¥ R iavh

(C)ix T + 2

(D)7 5 7L 3%
58-T§’J§'iﬁ;/f5ﬁ7f3’if’ﬂ Zrcs e

(A)#E2 5 k7 » BERDEFIRIGAT o 2 Fhfdigicirg

(B)ikim t 72 BB DL &N £ KA FFF sk & iEr

(Qﬁ“iﬂﬁm%%ﬁﬁa’4ﬁ4ﬁ#£
59.7 A MBS A insit e F AR Y

(Miﬁﬁma%gﬁ&ﬂ%’@ﬁ§?§“§%%w%@ﬁm%

(B)A i sk 4k A% il » R B 4]

C)FZREFTE > T RA ML EFT> &KL G5

(D)*%#Ed ¥ 5 7 b fafgand $ o B4y
60. 7 7R LR e W LR R~ p A AR G TR SR E - SRR AP R A B a7

(A)E vl Pz

(B)T ime

(C)V}%v‘ JEM I £

(D)B‘?—’::‘gml"é
61. 01T REACF 4 B\ @4H}%/&‘ff’lq'mﬁﬁg %’?%J}ﬁ?

KN

(A) & L 1o B>t g A ih
(B)= % 2 4 chik ik » RopF&pF LE R R
C)F 2 A EAM GRS Fidmp TAE T X

(D)1 + % &

vb
=

]

628 end & ¥ fod € T T ApRE o
(A)Aﬂéf%’%timhfw 7B
GCEEEIE ?Fﬁll«’&fﬁ‘x'ﬂm@i{
(C)?ﬁ_ﬁ{"%—w,ﬁﬁ R Fle

(D),u Foe g

bl

% :}fﬁi}i,‘} M s ,ﬁ IR URAR:

¢ B Flenihit
ST A T

WL AM o A

63. T At KB A e r LR EEHAMAL T ?

(A) 413 3
(B)&L & Bk

(@+ﬁa%i
(D)] =& % fF

R OFHGEE MY



g
1098 & RELUIRFE 2422 3N

F 1y T 'Y ® "

1 RF g 2PFPEGEPFE-EFT) 109.05.02 15:30-17:00

64.

Flefait o BB S AFY B g e A 9
(A) 2 ¥k
B)#EH
(C) % B e
D) b %

-ﬁ‘{g

%
A

65.

66. &

67.

ﬁ_*g;bi_u T e v F R 4R 65-69

FATRBILG A TERE (T (photosynthesis) R S Bl E

FRET ke WP ¢ BB EA FiteA RS 2 (marlnesnow)i AR R R e Flap b
SOESEN Mags X W Fﬁgf#i% il f—w?«i v B ERER T &G L D o KA 1977 & RA B 2 5L
(Alvin) > Zdcd = B3 2500 2 % Fre RAFR- BALERDBAZR L FALIE - L HERS
B Rl BRIt e

EAFARFARAMITIRTRNd P2 - R ~EF S mI o A SR IS g
E,‘Ljém;ﬂ’hﬁ‘mg] QiR E gz L2 - orgﬁ i d 3l Kk e ﬁj%h‘ FF Al on i Fd franitd N §
FEOLIEBLHP hmE  mERIFAAE AT FACR E R L 22005 EHF R L& TR A
172,500 = = RA RF IR REE Gk 4ﬂ1?,pm‘m)§]’:} £ :glf.ﬁﬁswﬁpz]?" m‘smﬁf]i?fﬁ kfr o o LA FA
Ak Rg Tk & T o

F- @A REARGRR A % L (WhaleFall) & & % «'%p;g B 1088 & 3 A = T g o
I BRI BAFMEEAREL o b AT S AR SR F A A
d g o FABFETIY N o Atdd BRGS0 4o ";1 B~ pEY RS BEEE Ll - 90% et
e BEFWRI LRGN LFEF L ARSHEFLL oS Ry F IR R PP €
BoR A BNt Eopph@amitd o T ELHEL TSR A £ 2P (chemoautotroph ) - — #5 + )
g2 Az 0g  VEENS LI EH T L E

y

B

B P RARA Y G BAPE T AR K0
(A% & 8 3
(B)#x # & 4
©)% Ak 4
(D)# & {54

S VO A TP LSS R A g s KL F‘mpﬂ#ﬁ@%"‘f 7] @ —%z?
(A & {5
(B)~ % 758
(C)F &g
(D)2 %8

A EA (T etz (e ) A B iR Ameng B & ":ﬂ]x?—g')
(AP e BAF R Dt B bR o ac A HFaskm
(B)n }‘14 ﬁ;r,g‘],;!z ’ 511‘14 /”ﬁ
(O )ﬁ‘ﬂk”l‘}l’ﬁ*ﬁ"ﬂk
v

R OFHGEE MY



T
109 F£RFLERFS M 4 BRUN

g a9 P TEpd =

a

PR

FIURFR X APEGFEFE-HEFT) 109.05.02 15:30-17:00

68bﬁzmi1ﬁM%MMHmm@mw)mmﬁ4£%%#ﬁq§iiﬁ$’Tﬁﬁuﬁ KT end N R

BArp ) S & feenii i o )& BB o R Flh L FEeP P2

(A2 F e giFai > B4F £ G115 7 FlEd il
(B)4 i hfjiFend > BHF B T a Fkd B F K
C2FtgFEadg  Bix 21 7 FPR? RS
D)2 FegFEad By EMH - Va FkY Ra- 7

69. ¢ £ 50 e (7 ) FI R (e ) 0 3o s it e B A2
(M“%ﬁﬁﬁ%’bmma%a,gzﬁﬁﬁ
(B)" &- iigid - ¢ E A T2
C) EFs# A > ¢ 8- HiFA 2 ,é fﬁ&r z‘aﬁ
(D)? & - &iFis > o IR F A4 R

uant VL

<>

b §

A

O 200 400 600 800 1000 I2 00 1800 2000 2200 2400 2600
MINIM. DEPTH OF \

N RAHHE S B



g
1098 & RELUIRFE 2422 3N

£ v T EEYE I
4 {8 5’&? L 2B (FEPFPE-EFT) 109.05.02 15:30-17:00

ﬁ_*g;bi_u T g v ¥ R AR 70-77

PERF-PFEAN RS R B AR LR e LR T F
b eents 3R B b o B AT PR A A B AN L RSB T L bl Fg*ﬂ‘éi—é;‘/%‘;ﬁ@sﬁﬂ
FFODEFL m@%é‘wﬁxém%@’ - e RIS AL Fanb g JFRA ﬂ«km:ﬁr B gt
BEFENLADERED o Mr‘ M =l mf#_lg b B PP RN ERE S R AN B r-g m%’ﬂ‘ﬁ AE&T
FEAZRS R o FAc g B RAATA Dl 0 &R BEEARI SR B ER R

BRI Pk R AF ’;éiﬁé#ﬁau””ﬁ prehi— 3o d A P ORTRR R BEE I AT R
A R I~ ma#ﬁt’ IO SE R  F 2%3—9%1525'1@“:% pe i A s bl s A
50% % 4 » EHFHR R P LA R S SRS L E R B AR i o o S K 4 ek
g 4 4 BAE L R A H g_%;}v’a KhfidAfEzd a P T ER @I R- IR B Ao BT L G
uzilmﬁéi%)’jﬁﬂ— T FETE o AMAARL Y o h by BRG]0 3 g A R AR
SR TE b g AT A AT o R R B g SRl 4 ] p@wmw’w# 4R
F & A WmALEA #E‘ﬁmz\'mﬁfﬁhm}ﬂ AR e R endtA s g BB B Rtk T RS L
Pl fl* 3 a2 Rim, s 0 iwj:mupa Bl o
R N RAT 2 R TR P AP A REHER AR AY 2 NF AR A
EIAFEEORE - AT A s 2 RPER FR- LR H R s ft itz SR E L p WL
8, X *;}f"é‘x-ﬁ‘ﬁ&h tRE foiids @ -ﬁm?ﬂa‘}*"@‘ e iE 5 50:100 0 ¥ ¢ Ma P EATE KRB RPN S IS
VE o Rt E S B RE P,:}?a Ao FOR AR 8 o Sl B 5 2:100 -

d)

s wmE A p T

70.7F Fie A4 i B dr 2 g ALY
(At bt cic 4 55 > RF 5 25 8 F 7 RLAIRE
(B) & 4 el v
(C)xg A ensg v fi =

(D)r2 v ¢ 2

71w S REA|fotd - oy > & £F 1+

EE Bt R > - BRA B T(7) ¥ - S alinkfe)
TohA R LR B A S BT (R ) e AT ) 0 - L R SRR MR P R
(A"
(B)e
©)p
(D)~

72— BA AR AP BAv s Tladrz s § R A B AUFEE S B B AR RlAr s s ez B R A
ZH2 B R g

(A)1:10:100

(B)1:50:500

(C)100:50:25

(D)100:50: 1

T3RABA(T) S BF AR e () B AP R R AT v PR A A e ?
(AT > >7
(B)? >7 >¢
(C)e >p > ¢
D)e > >p

R OFHGEE MY



O ;

1098 £RELHREE

sv/
LA

i 5

g e T EP TP =
1RRFF X AFPRFEFE P T) 109.05.02 mmmrm
74&%%ﬁimiﬁ o R ERREFHEOREZ 0 Mk E RhE B Y PR HREET

Bk ok e ?
(A)=60°
(B)>60°
(C)<60°
(D)< 60° >10°
5.3 i R H% - B Rrdid o do kAR i) e Ap g o ek A v 10 T e s X R oyl £

e 7
(A)% & 200 2
(m%azzf
(C)% & 200 2
(M%szw

e §7

Fo s 5 o7
iP5 2
L BAR 2 O T
YiE 4 27

76. 7B 5 T (L B)fre (T RS gE ol E R
(A)? efE gk 5 M EFEEE 13 10 2 5
(B)e g &€ 3 ¥
(C)v Hitu #4 4
(D)® &5 5445

80 4

)

@
<}
L

Lizards g %]

.IIUL—**ﬂ

o
o

Percent of Species
A
5]

0
80 7
60
40 Mammals
20 l
0l —-—, .
¢ r 3 g 1 3 3 8
= 5 X 2 2 L § 8
© = © = TR
e 8 L & 8 g 3
& & & 8 3
L) > S
& 8
=
&

7. TR st iht B L BIc 4 ¢
CNERRAE-Tr T - O
(B)% 4 ¥y £ £ B & B P

(C)ifh-2ns B30 8 55 fhdic § '8 1S 24 5
(D) £#F &t R R G0 s B4R 4

. |
_/ Dall Shee |
A s
/
| 7 |
tie \ v
//
/
b &
/
Rabbit -
.
o B ® Marten
| /
| / Three-toed
7 X x Tw i Sloth
| Night Monkey
02 = white-faced Xis ) Tropi
Monkey Lemming .
x
% Marmo:
® Weasel
Paca_ % Rabbi COAti
% abbit
[% &Srew
| * Saquirrel
| t) O Polar B |
3] - . . ]
10 0 3C 0 60 70 80

BE B EEP TR A0t 0 T Akt P 4

7

N RAHHE S B



T
10085 RELBREE S 2 ¥ BN

g a9 P TEpd =
JUREE N AFB(LEPE BT 109.05.02 15:30-17:00

?ﬁ’{'ﬁ” T e v ¥ R 4R 78-80

B REEST F GF B ER S GE R PR o hRIR T A G R Bl S R aEARE A
BRFARL o - B rALIFrER AP hETER  RFETLA > RE[HA T IG5 o007
MFFREA R ERAGENPRT PR ek A HETRAS T RAEF T RIS
(R L ARG EYRTfedt s F TR E g > TR f R e (g £ Ang
FEARGIRE S TR i MRS AR R § BRI T
R Peliei BOLPRREN B I RRF 0 AT - LR gl A RS B

G 1952 i B H R NEH T (ovowwparlty)mtﬂic =l RER S X E NS
L F A A 1970 & F R iFE S E K A BT R (TH gl 82 SN [ B Ps 4 (viviparity)fe @ 4 (oviparity)
B R T R KRR o P BARTTA Ehy el O %ﬁpﬁé poerEs A KRB AX SR
B AN A d R Adg e - A ME S e R2F T RN hR g e R RE R
agtpx ,gg;% ,f;;«j AR },%d‘_aggpxﬁ - 4 BURD = o T I L

RFE A hw BB D~ E w@:@.ﬂfr*,* I
FEREA D N o F P AR R RERSNI6% ] 0 3 15
ALXFERTRIMHTAAHP > XH AN PERY EERE TP - X i*é« P ETIL R G i (7 # 4 3T

PSAGF I IR o RA PRA TR - R 5 Pa A e i B AT R B R L iR 0 Bl b
W E S el R A 0 et e T IRE  ho kR R D L,wgﬁ;o.gq\;f&-%j;%’zttﬂ%{ﬁv
RPN BER g a e BN 3 5 P BVRH N P A R R VPR TR S R R (e R 2 -0
S gL Bl o AR PRI E T ME REFSER TR R RS E L T o

E—FK Héed fEEE o v P £
FBED EFSA cho @ e A chfidg

—

(A)ik B Bk > F 200 Uil § & § e e ad 1R B R RAfET
(B) 3 flesh (7 1 415 550 0 g T2 R B 1
Q) et o 84 < g gneqy
D) fFdtrcie BP P 2 58P0 L F P52 cnfisg
79.7F 7| endzit I/\T"%ZJEEE?
(A)ér 4 B i o hoend 783 3% o b”—i—]‘}‘”}; Brp At iTd ¢ BB
(B)* ¥ JF i il P a8 A 02 0 id A AL K B B 5
(C)fr 2 et 5 /B 5 B 3P4 chip Pl
(D)#r 4 = § i &S chpF K

80. T 7| i m—g% it FE?
(A)F a2 W B3R A 80 > FIZFRR A FE IR
(B)id 2 cnfe fy 5770 4t BlZ IR
C)iadh cnFmit P2 e g d P FRIEITT € A2 H - Bw > Fp 2 JP2rgit 504
DA ELFrAy RenRFdHFHE FE Irad ot 7 U

BATHES A



