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L Vocabulary
Part I: Choose the best word to complete the sentence.

1.

Japan, worried about the growing strength of the Chinese Pacific fleet, plans to
develop a missile for use against ships trying to bring invasion forces to the archipelago.
(A) refundable (B) amphibious (C) inadmissible

(D) streamlining (E) deteriorating

The last French king was Louis Philippe, who in 1848.

(A) feuded (B) demurred (C) impugned (D) abdicated (E) scapegoated
When a volcano , it throws out a lot of hot melted rock call lava, as well as ash
and steam.

(A) erupts (B) exposes (C) exceeds (D) explores (E) evacuates

Militant workers threatened to
complaints were acted upon.

(A) uncoil (B) prevent
(D) equivocate (E) submit

production with repeated stoppages until the

(C) paralyze

Part II: Choose the one word or phrase that is closest in meaning to the underlined
word.

5.

The family of David Consul pleaded for his release by unknown kidnappers because he
was in poor health and needed medicine.
(A) made a strong threat

(C) made a statement of fear
(E) made a statement of support

(B) made a funny statement
(D) made a deeply felt request

. Our state library will be fabricated from sheet metal.

(A) beautified
(D) inaugurated

(B) imitated
(E) renovated

(C) forged

10.

After winning a national lottery, he squandered it frivolously.

(A) invested (B) donated (C) wasted (D) reported  (E) dropped

The boy scouts were parched after a morning of walking.

(A) thirsty (B) weary (C) refreshed (D) fulfilled (E) strived

The Great Lakes are a collection of freshwater lakes located in northeastern North
America. They were shaped when the glaciers thawed after the last ice age.
(A) advanced (B) disappeared (C) exploded (D) melted (E) declined

Pines are trees in the genus Pinus in the family Pinaceae. Certain pine trees are
deliberately dwarfed for ornamental purposes and are well-loved during the Christmas
season.

(A) decorative
(D) versatile

(B) diverse
(E) medicinal

(C) constructive

II. Grammar and Structure

Part I: Choose the letter of the underlined part that is NOT correct in usage.

11.

12.

13

14.

15.

The Naturalists were concerned with how rendered artistic or literacy subjects
(A) (B)
s0 as to reproduce natural appearances or actual events in detail.
(©) (D) (E)
Although all the land in the world were put together, its total area would still be
(A) (B) ©)
less than the area of the Pacific Ocean.
(D) (E)

The largest city in the state, Philadelphia, Pennsylvania, was founded by

(A) B) © (D)
William Penn in late 17" century.

(E)
The pomp and splendor on display last month in London convinced millions around
(A) B) (©)
the world to not only watch the wedding ceremony of the Duke and Duchess of
(D)
Cambridge, but also dubbed the extravaganza the “wedding of the century.”
(E)
That the Moon appears considerably large at the horizon than it does overhead
(A) B) ©) D)

is merely an optical illusion.
(E)
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Part II: Select the one word or phrase that best completes the sentence.

16. Located at 1600 Pennsylvania Avenue NW in Washington, D.C., the White House was

designed by Irish-born James Hoban and the residence of every U.S. president
since John Adams.
(A) was (B) has been (C) had been

D) is (E) has being

17. Of Claude Monet’s many great works, his early plantings about life and family are
perhaps to the public.
(A) the most satisfying ones

(C) more than satisfying ones
(E) more satisfied

(B) most satisfying ones
(D) the more satisfying

18. Professor Francis Dwyer was best known for his work in instructional design, but he also
excelled as a poet, , and a deer-hunter.
(A) as a musician (B) by playing music
(D) he played music (E) being a musician

(C) a musician

19. Scientists defines the melting point as the temperature
(A) which (B) when (C) whichat (D) of

a solid changes to a liquid.
(E) at which

20. The job of a demographer is to investigate
(A) are there many people

(C) how many people there are
(E) how people are there

in specific locations.
(B) how many people are there

(D) there are how many people

III. Cloze: Choose the best answer for each missing word or phrase in the passages.

Wrigley’s chewing gum was actually developed = 21  a premium to be given away with
other products _ 22 as a primary product for sale. = 23  a teenager, William Wrigley
Jr. was working for his father in Chicago selling soap that had been manufactured in his
father’s factory. The soap was not very popular with merchants because it was priced at five
cents, and this selling price did not leave a good profit margin for the merchants. Wrigley
convinced his father 24  raise the price to ten cents and to give away cheap umbrellas
as a premium for the merchants. This worked successfully, 25  to Wrigley that the use
of premiums was an effective sales tool.

21. (A) as (B) for (C) with (D) to (E) of
22. (A) by no means (B) in addition to (C) adding up
(D) except for (E) rather than
23. (A) Be (B) As (C) He was (D) Alike (E) Such as
24. (A) from (B) in (C) with (D) to (E) into

(B) confirmed
(E) being confirmed

25. (A) confirming
(D) confirms

(C) to confirm

President Barack Obama’s father was forced to leave Harvard University _ 26 his Ph.D.
in economics because the school was concerned about his personal life and finances,
according to newly public immigration records.

Harvard _ 27  the Immigration and Naturalization Service to delay a request by Barack
Hussein Obama Sr. to extend his stay in the U.S., “ 28  they decided what action they
could take in order to get rid of him,” immigration official M.F. McKeon wrote in a June
1964 memo.

Obama’s request for an extended stay was 29 by the INS. He left Harvard and —
30  the president’s mother — returned to his native Kenya in July 1964. He did not
complete his Ph.D.

26. (A) when completing (B) after completing (C) before completing

(D) with completing (E) to complete

27. (A) asks (B) was asked (C) had asked
(D) has been asking (E) would have asked

28. (A) if (B) so (C) though (D) until (E) as

29. (A) accepted
30. (A) divorcing
(D) who divorced

(B) denied (C) approved (D) welcomed (E) renewed
(B) divorced from (C) with a divorce to
(E) being divorced with

IV. Reading Comprehension: Choose the best answer to each question according to
what is stated or implied in the passage.

Passage 1

College presidents and the American public have very different ideas about who should
pay for college and whether higher education is a good deal, a new Pew Research Center
study finds. About two-thirds of the presidents of public and private four-year and two-year
colleges say that students should pay for their own education. Meanwhile, less than half of
members of the general public agrees with that assessment, with a majority saying either the
federal or state government, private donors, or a combination of those should pick up the
largest share of a student’s college tab.

Perhaps this reluctance to pay is due in part to a widespread belief that colleges are
ripping people off. Nearly 60 percent of Americans say the U.S. higher education system is
not providing students with a good value. Three-quarters of college presidents, on the other
hand, say college is a good or excellent value.

It’s true that the sticker price of college has nearly tripled since 1980. Advocates of
higher education, like Terry Hartle, chief lobbyist at the American Council on Education,
argue that grants and financial aid have filled that gap —but economists have found that the
average family is paying a higher percentage of its income to finance college than it did 30
years ago. Families in the lowest 20" percentile of income have found college more
financially out of reach over the same period, suggesting that financial aid has not kept pace
with ballooning costs.
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Meanwhile, six in 10 college presidents say students are less prepared for college and
study less than their counterparts had 10 years ago. Their pessimism is borne out by
research. A comprehensive study finds college students only study 12 hours a week on
average. And a 2008 study found that one-third of college students are enrolled in pricey
remedial courses because they lack proficiency in basic math or reading.

Hartle says skepticism over the value of a college education is not new: A 1976
Newsweek cover asked “Who Needs College?” and Harvard economist Richard Freeman
argued in “The Overeducated American” the same year that as more Americans racked up
degrees their value would go down. (The opposite has proven true so far.)

College graduates enjoy a strong economic advantage over lesser educated Americans
on average. The Pew researchers estimate that the average college graduate makes $650,000
more over his or her lifetime than a high school graduate. And even if they don’t think
college was the best deal, more than 85 percent of college grads surveyed say their education
was a good investment for them personally.

31. In the first paragraph, the word “tab” is closest in meaning to
(A) deal (B) cost (C) life
(D) education (E) assessment
32. In the second paragraph, the phrase “ripping people off” is closest in meaning to
(A) affordable for most students (B) too challenging for most students
(C) providing students poor training (D) wasting students’ time
(E) charging students too much money
33. In the fourth paragraph, the word “their” refers to
(A) advocates of higher education (B) college presidents
(C) college graduates (D) college students’ parents
(E) college students

34. In the fourth paragraph, the phrase “borne out” can be best replaced by .
(A) supported (B) analyzed (C) rejected
(D) found (E) discussed
35. According to the passage, which of the following statement is NOT true?
(A) College graduates generally are more economically advantageous than
lesser educated Americans.
(B) Most college graduates surveyed agree that their education is useful to
them.
(C) American public believes students pay too much to go to college.
(D) “The Overeducated Americans” is Richard Freeman’s advocacy of the
value of higher education.
(E) More than half of the presidents surveyed say students study less than the
students had 10 years ago.

Passage 2

What we are learning about harassment requires recognizing this beast when we
encounter it, and more. It requires looking the beast in the eye. We are learning painfully that
simply having laws against harassment on the books is not enough. The law, as it was
conceived, was to provide a shield of protection for us. Yet that shield is failing us: Many
fear reporting, others feel it would do no good. The result is that less than 5 percent of
women victims file claims of harassment. Moreover, the law focuses on quid pro quo, but a
recent New York Times article quoting psychologist Dr. Louise Fitzgerald says that this
makes up considerably less than 5 percent of the cases. The law needs to be more responsive
to the reality of our experiences. As we are learning, enforcing the law alone won’t
terminate the problem. What we are seeking is equality of treatment in the workplace.
Equality requires an expansion of our attitudes toward workers. Sexual harassment denies
our treatment as equals and replaces it with treatment of women as objects of ego or power
gratification. Dr. John Gottman, a psychologist at the University of Washington, notes that
sexual harassment is more about fear than about sex. Harassment exists in terribly harsh,
ugly, demeaning and even debilitating ways. Many believe it is criminal and should be
punished as such. It is a form of violence against women as well as a form of economic
coercion, and our experiences suggest that it won’t just go away.

36. What is the “beast” that the author refers to throughout the passage?
(A) an animal (B) males (C) sexual harassment
(D) treatment (E) the law
37. What does the word “shield” in Line 4 refer to in the passage?
(A) the law (B) the beast (C) the books
(D) sexual harassment (E) quid pro quo
38. Which of the following statements is NOT true?
(A) Fear and perceived futility of reporting are two reasons that women
suffering from harassment considered the law to be failing them.
(B) The current law responds quite well to the rights of women.
(C) The author uses both violence against women and economic coercion to
describe sexual harassment.
(D) The author holds a passive viewpoint about the actual effect the law can
have on protecting women from being harassed.
(E) The author suggests that a more constructive way to end sexual harassment
is to treat women equally in the workplace.
39. The word “terminate” in Line 10 is closest in meaning to .
(A) exclude (B) decrease (C) delimit
(D) come to an end (E) shrink
40. What does the word “it” in Line 12 refer to
(A) objects of ego (B) sexual harassment

(C) treatment as equals (D) power gratification
(E) fear
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V. Composition

The WHO’s International Agency for Research on Cancer (IARC) recently released a
warning that there might be a link between cellphone use and brain cancer. In view of this
warning, discuss in 150-200 words, whether you agree or disagree that children younger than
15 years old should be prohibited from using cellphones on school grounds.
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TR LS 100 $F 8PS BIIBSAHS YRBE
R : % P & YRR o

AL FRREFAFT oI RTRETEL FERFARYE
(2 ERUWEFF2BLELEENTRERY 0 B e R FHI
¥ I I A

AP EEF TR R - HEL o

% | 3.

HEE (HE “ﬁm@aQ@ZD’#umﬁ’ﬁﬁﬁﬁﬁﬁmﬁi)
N SRR 3 -2 gl R I C RE R GRS e
S PR SRR LA TN S TR

(A) 5 SRR (B) [ 1715 < (© e
(D) 25 1 F{ e (E) i <1 A 1

2. HEE PSR - %@HQFI;‘EI%I(ATCM%) ARG TR RNA A P > w3
EIEE‘%IE‘?%’?%?}TFTW‘Z/IJEWWITJ*}%'@ﬁ{ﬁ? B JTE I P AR TR, EPRS ER AR
o NP G T R R 2
(A) 75 F R flpom (B) [filffi(homologous)
©) ﬁjjﬁ(homoplasy) (D) T = f£f=E(paraphyletic)
(E) &=~ ;ﬁgﬁ?ﬁ%@ﬁgﬁ? A PRI 3Fh’ [~ (coevolution)
I ﬁjﬂ 1A P ') 77 g AsiST py [ E‘j[] i (restriction site) [~ 4% ~ 4 = 3| £
5'...GCGA----...3"» i LI~ 1 DNA mjjru RS ]I e
(A) 5'...TCGCGCGA... 3' (B) 5'...CGCTAGCG... 3'
(C) 5'...GCGAGCGA... 3 (D) 5'...CGCTTCGC... 3
(E) 5'...GCGATCGC... 3'
4. FIPREIRE SAPOE RIS 0 A ey ST L i ﬁ{g” s ﬁjlﬁif%ﬁﬂéak’?‘/
JwT 55 Z (cytokinesis) ?
(A) [“J’E’Tﬁefﬁ(endoplasmic reticulum) (B) F{J@ﬁi X JFE‘;;(Golgi apparatus)
©) %%ﬁ%(spindle) (D) ?\f‘ﬁ%}(lysosome)
(B) 77 %Lﬁﬁ (cleavage furrow)
5. WP/ IE7E [~ (allopatric speciation) 3% % FUiE A > Pai- fqi_ffi’?‘/ e (= [
+?
(A) T BRI R e R R R LS [ Rl
(B) Wﬁﬁfﬁfﬁ'fﬁﬁfiﬁ@%’ EESH O EN SR I (TR ES 2
(C) Biﬁifﬁdﬁfiﬁing IFil TEIT fﬁJj\%[’EE'JEJﬁ?fﬁljﬁ?E
(D) T ISR Bl E EOE A (genetic drift) - dELSE [ ) F
(B) 7 ] ﬁt@%ﬁtﬁl RaRUBTE

6. FrEEFRAETE ARk Eﬁﬁ‘”@?’”ﬁﬂwﬁéﬁ >N TR ?
(A) f%@@g% B {5
(B) ZEFTERERTVPLISTN A (B E R
©) ffﬂﬁnp&qﬁrﬂ/ et JF.,*@UE‘@ ﬁ“

(D) # Sf"}f PR
(E) Tf‘%}f PR R @“%@’Eﬁ? =

7. SIS (sickle-cell disease) EERRIEIFISL T £ T o S 2EE S S T £ 2500
it Gl TS PR T Ccarrienia =T -
TR ?

(A) 0.04% (B) 0.98% (C) 1.96% (D) 3.92% (E) 7.84%

8. AU (green revolution)= 4 - M IEAEI [l [ FFE (BSf (heterosis) {725 7 f &1+
B 2 ol FERIEL A M [ FLE] F’ﬁif' (B5f(heterozygote advantage) » M 452 [~
AR 2
(A) [FERSE Y~ (random selection)
© {L_’[ﬁjiiﬁi#(directional selection)
(B) [fil{#:2) Mintrasexual selection)

9. FIN i -F AR A, B, C, D, E ST JEE 2 Ijifﬁ' i 2}5.?% “4 l@
‘ﬁ%ﬂl 3 @?,FE,,‘ s USG5 T - D PUFE R A F B PRI E (N B PR BT C A
PIERY R P ﬁ‘?ﬁjﬂ%i%&%ﬁfﬁﬁ:ﬁfﬂﬁlw ?

(A) & #:EE (habitat selection) (B) [ﬁjfﬁj %gﬁg(aumpolyploidy)
(©) fﬁjfﬁﬁfé [~(sympatric speciation) (D) E [EEAeh(genetic drift)
(E) —#%¥(natural selection)

10. A e PR il FIETE | el > A B RE A4 5 (shotgun technique) IR s > {1 IF=2F]
FR Sl e 2 20 2 IR E o AR (SR BLP  pTgs -  PPT RYR
ELR El fol pUiR 2
(A) A ENRIE - g B EL YRS -5 ](duplicated genes or sequences)

(B) B ESEFHpv R E 5 e

(©) Hillo7 A B R el — &

(D) AT S5 B EHE T2

EB) AHH| F’“\, 75 [[[F E-(sequencing by synthesis) 4 = fi* RG]

11 fgfn s iﬁ B ] f*“’«'z\ﬁ(alternaﬁon of generations) » ™ [PIf¥fi— FEREPZE ?‘, F IR
BT Elfﬂﬁ’:f?E}(sporophyte)é?@?'—_f?% (gametophyte) ?

(A) B fPs (B) HIT P
(C) TFiREMEP (D) AT
(BE) Hi="B APy

12, 7N [ 2 PR 12 F R R 2

(A) EFFJ TR (B) [ A ©) BV

(B) FEEE ) R(stabilizing selection)
(D) 57 Re3¥ ) (disruptive selection)

(D) y% (E) HE i
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13 AP R
(A) FHESLNRYETH (B) F %ﬁ%ﬁm (C) F14” DNA f&
(D) P e PG (B) SRARARAO = =,

14. f3 »E»JF‘E’JF'D% 135'%?%71 GG Jﬁﬁ AOgELPAE ’Fjrjl‘g@? b 5 ;L?Eﬁlﬁ 13&?5’"& £ aiflﬁ SEl
’1“” ’ QZHI%J? ]":F'J(endocytosw)b [ﬁr AT Ay P E lﬂiﬁﬁ\?ﬂﬁlﬁ w@«?ﬂ

LIS BT 5L A LR 1 SR B BB ?

A #5 ;J(Conjugatlon) (B) =7 FL[HfE#% (horizontal gene transfer)
(C) §HiZE = [(translation) (D) 85 =" |(transformation)
(B) A4F) P2V ¥ (nucleotide-pair substitution)

15. - Af apr ik (=5 [ (cellular resplratlon)pj 7 SRR T P ,Eiﬁ_ﬁc?qﬁ—; o H A
&Py 9
(A) &AL / ATP
C) # [/ 7F
(E) & [/ Z F{"
16. SARS flp ['}?"":JL'P{"T&J_J(CoronaV1rus)Fer 5% /&JTE [Pa&;f& e ’ﬁjﬂ?ﬁ
[REI L I/[#d—% ?
(A) FJF" RNAY ) lkﬂgﬁﬁff [ :"t}fif*fﬁ'ﬂ:
(B) E#" DNA }ﬁz:f ) 4@@@} [ gmlgjj-ﬂ:
(C) fi® RNA S » IS e
(D) " DNA zﬁa B
(E) E‘ﬁf/\ DNA}’:’E F[ 1% 1 f I—' “Elqu}yf\uu IJFBHI
17. 520 (=" | (attenuation) B 3R RI (E. - coli)[V &1 3 Pl (trp operon) Elﬁif‘%ﬂ%
ﬁ:U K PIPHB fﬁﬂ[ﬁg‘h\_ﬁ LE&’I%—P—LJ/EL*FE LA 2
(A) - DNA gﬁ@? B[J(programmed DNA rearrangements)
(B) P Y
©) §Jr t1't polycistronic mRNA
(D) v F;}??"J &1 Z7 % (tryptophan)fi JF%‘#L
(B) 7 RNA™ A - 9IS I o 2 D (i
18. 57 85T [ 5R) CRLVIERE P2 mRNA l_n’wﬂf’? ﬂFf SR L] 5099 C -
309619 U F12096[19 A » T =851 1 ERLEE i ffa(start codon)jt JT,{L&:«{« £, %) 2

(B) | A(CoA)/ ~¢[kiF|T A(acetyl CoA)
(D) NAD*/NADH

S

(A) 0% (B) 0.6% (©) 1.2% (D) 2.4% (E) 4.8%
19. F RS 2o > b IPT ﬁﬁﬁ“‘?
(A) Rl & 1k e e pusip = FIH 4

(B) rﬂwmﬁu SRR (RS ai‘l‘dgﬁif&ﬁui ?Jfﬁ){ﬁ

© 1451~HIFIJ7L [if%’(&fﬁjt%gi i’jﬁ.[ W) - E’IEEIZiFIE[IJJ J ){\_A.am,
(D) ‘”fl%uﬁ' NF o el @Eﬁ@}ﬂ RN ?{?[%pl LE
(E) “E“[ﬁ :H:I:FIJ_TI [grﬁgﬁtt'gﬂglﬁulﬁ%

MHFHIELY

20. TR PYSRE EEE 0 RIS A?J@”Tﬁl PScin ﬁ
e e 1
(A) PUTTEY T F5 A BB BB B PR
(B) fo&I 7 RS RE S R POETTISE S S IR
(C) FEbl [V I VMR ERPIRT » POV i R £ B
(D) Py’ I e by okl o foEl HERER C AR
) PITEELET 5 F [EFfh  7 ”3E€W*Ww%
21. & R O L H RS Y | EJTM [[&k;{k"‘ 2 [bE 1 55 o BEEpUEL Tf
fu TP ) A o JRIER ILE Jﬁé HIRY Tp 3 ’¢i}{”§L t erJE*“’
I—PpJ FVBfE ~ ?sc*m& 3l F’?@pi E“ K IR NE] 5 = _' J‘T‘ﬁ’ff'ﬁl[ﬂ’ﬂ
e R 2
() IS A s
®) [ 51
© FHLINE
(D)HEBWW**oF
(E) fﬁﬁl[ﬂﬂfﬁ =e
22. " HE AR PR
B[ ’F' 2L ?
(A) BLPNAS!D S ISR RNA 5 (B af ek pl ok w5
(B) #2f11F+ “(nuclear pore) Bk * 7wy
(C) [ NIFHER Y P (free ribosome): i< I (=] » FE& IR
D) AZP Wfﬁ(endoplasmlc reticulum) ﬁﬁgf.ﬁw(transport vesicle) ﬁ (o5 G
FE(GO]gl apparatus) ﬁﬁgﬂ W(transport ves1c1e) EX kLS
(B) [ ER I F ,Fﬁ‘(translocatlon complex)—r EIR LRI 4 T i
F I (signal-recognition partlcle receptor protein) » fi* A1 F Rl ] MR
(signal-recognition partlcle)?ﬁ?iwét a
3. RS N BEAE ARV o N PP ,p%ﬁi' £ 0
(A) ?EHE.E UFHEF EEJ (hypothalamus)F IEFG
(B) Pk 2k J%‘?lﬂ[?}fﬂf(medulla oblongata) ¢ I:Fﬁ
(C) BRAFIE FE{ JF%#‘ZLW iR S (hypothalamus)F IEFG
(D) }:Ejgl*ﬁ”‘ I ) ’iﬁ(cerebellum) £l EFG
(E) =Bt apas Is J/glI’TF JEE'(pltultary)ifl[fkcl;fwga ”Fﬁ&’

2493 [ﬁ'ﬁﬁ[ﬁkmﬁ;ﬂ/[l%ﬂﬁ[ﬂ'fu I R T N P SRR RS I R e

%E"C}’J@’T‘ﬁl o Bl ]EI E'JF[U}F‘}}j s N

BT S =
o L T

LTI
BILPE] A =0
BILPT]  S fe=
J?%W"J(amylase) o [PERRSTI 2 ARSE ] 55 V R T

_Y_T
»—Ar—‘l\)r—‘-h

(B) HIF! (=" ](imprinting)

(A) ii[l(cogmtlon)
(D) [l B (fixed action pattern)

(C) BRI (sign stimulus)
(BE) (FEhpYE ﬂJ HA[%(behavioral thythms)
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25, 5" IR R TP g
(A) fig F' IE’E[" ?LH SR Y > BRSSO H PTG }g‘igfﬁﬁﬁ’?
(B) i (plasma)f[1 I8 FTRLTAE G 1 B RLAS
() FPfl 1t I [ s
(D) F*’TEJFIJ“ E S lgﬂighﬁiﬁ;}%

(E) '(szwE"iw%En(ﬁﬁE'ﬁWV’E'ﬁ DT BRI B Y 5596

26. l@% [jfﬁ g,mE"W ok 372 TR T F(meiosis )| 1#(metaphase IDfi J?E[’WDNAF Bl EG
> GIRRIEIN GBS DNA A1+ (P TPT 2
(A) 0.25x (B) 0.5x ©) x (D) 2x

R A B B S - P TR 2
(A PSR G R ANVt g
(B) #FEEs T2y J”’"Eﬁp&’:ﬂ’sﬁgﬁ%‘%ﬁﬁ:@%
(C) 53 = BlpLifs ﬁﬂﬁ;ﬁ%lﬁagmf@ [k 1
(D) T ASERES Al ap e FVRL 2 @'ﬁ“?"& Rkl e [Ens
(B) <55~ T‘ﬂ“ﬁfF’J?“ IR EREGIELR > 2 RIRLA 2y ﬁﬁ”gﬁPBf‘Iﬂ

28. i & PSR TN FIELEL N §(gene annotation) VR = follpE
(A) fphi tMJfE—E BT R ELM (protein-coding genes)fiYZ 1=
(B) Feifril— 55 KpgEE Pop gep 1B
© ?féﬁ,i;ﬁElﬁﬁl%glﬁﬂ BT R R
(D) Fysligi = | 7 'XW#@ RNA 9ij# o ff{ A2 T4

(expression sequence tags, ESTs)
(B) 375 1R (domain) /) fifj S5 Y

PORIEKI L T E I T SR w%ﬁfﬁ“‘](plant growth regulators) FTJJE"”LL Mp fﬁj (I
S fEIrpE ?

(A) MEPHLEDEV T = B0 AL
(O F‘T‘i?E'qﬂf’ﬁ[ [EDE [ B A
(B) FUARCEILF 02 o B e
30. ]ET;JJE" Af w[* L% 7% (endomembrane system)fi JﬁJﬂu BN
E%ﬁ"’?’?ﬁliiﬁa”ﬁﬁif 5y~ BEPIAIEL (9, PopvigE) B2 ] (detoxification)
IlFﬁwmf@* R P AR TR0 Y S0
Eu B3l {?BF(J}olgl apparatus)f! Jﬁﬁl}fﬁi &1 (S B! I[‘JEﬁFﬁ(endoplasmic reticulum)
B o . ST
IV if?ﬁ'(lysosome)ﬂl ,'JE’)% J€’§E'(Golgi apparatus) e 75
ﬁ%—??ﬁ]ﬁlﬁjéé H {?Ej prik % ﬁﬁ?éaﬁw(transport vesicle)
(A) ILIV,V (B) ILIILV (C) I, III IV (D) LIV,V (E) LIILII

SRE Al S ﬁi%wﬁ[v?ﬁﬁm%9

(A) “E (B) BB (©) puzd (D) 1% (E) i

(E) 4x

(B) LR YR (ERIP T
(D) 2R Eﬁéﬁ’?ﬂ’@“ FINEI=

i P
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32. % | Q'Vi(phytochrome)ﬁfi}ﬁﬁ s %~ rEJ_[_:*l]Pj‘ ?
AV =R (B) 1455 50 (©) e A
(D) KL~ ;ﬁqﬁmf' (B) Aok profaerl —

33. Ml '/??ﬁ“l":” P Cpig 2 s e B - 002
(A BERTEAD EI(B) PEER L (O) Sk T
(D) Hf 3 ﬂ'%"fﬁ * o (B) PUNRSRERTF O

34. f %]%ﬁ:” MRS = s (photorespiration) » ?/[J?F'-ﬁﬁlw[f— f’EJIjﬁg’ ?

(A) ?@?ﬁfmﬁ“k%m Hili5 1% (bundle sheath cells) ¥ |

(B) kl— FEfI~ % [N Ef(crassulacean acid metabolism, CAM)E{E}%
(C) =AU F[TF, Eﬁ‘l&ﬁ%&] “T (rubisco)=" &

(D) ==t h | i £ [~ T((PEP carboxylase) |
m>£xzJ@%1mﬂfmﬂﬁwmkkng@ﬁ#ﬂmﬂmﬂJ
35. fi_?@%ﬁg&_#ﬂ; r“rﬂy:ﬁ %FI‘JE[FZ,IE&H ) {/[[IH W F[;Jijht_f}ﬂ:ﬁ = F[ JP{EZ,HI;&HE > Bl
ﬁ%ﬁwkmaaqﬁw@ ﬁ%ﬁmwﬂa%@ﬁ?&%ﬁﬁﬂﬁ?"“W%L
i~ ’F'L* T P
M)ﬁﬁpﬁwfaw#mﬁjmgqiﬁ*ﬁﬁ’ﬁbﬁ*J
(B) Wi+ (A 57+ [ s
(C) T7fsF AAE Jgﬁﬁjfr@{;{kjﬁdi ) kmﬁ prqyﬁirgﬁp
(D) ﬁﬁ\\1_m71 (=12 EJT[‘LJJ AR 2N NV 3872
(B) o SAFSRMIS 55 T IGIRE + SR A SRR T
36. ﬁlEB [ e F}ﬁ}f}@p SRAPIELP > T IR A AL E RIS - TN
W%ﬁf@ﬂdpﬁ%ﬁﬂuv
(A) HEEAI[T (post-transcriptional processing)
(B) 7&‘2[1&55'%5 E(nucleic acid hybridization)
(C) =HEZE [ (post-translational processing)
(D) F B 4 (5 (electroporation)
® [ R B
37. _Ep—E s EK,E& % rf“'l F li&?ﬂ'%lﬂﬂ o !B 5Z(a helix) {1 B j?F’f?F’?(B pleated sheet); H“ s PR
Elﬂl pipﬂ[i— ,FH%%& ?
m) e g
B) 2
(N 5=
D) ref A
(B) A%
38. HAEPIZE | 24 B IF%! » - Jﬂ??ﬁ =
f JTL*MEIM ||EREA [?F—@(EIH :
(A) 12 (B) 24

| ITHRTY R T TR TR - PR

(©) 48 (D) 60 (E) 72
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39. TEH A Pl T%'lﬁ%(archenteron)ﬁ“ A R (P 4%‘
(A) EG (B) Eﬂﬂ% ©) 31 Aﬁﬁjﬂi
D) '3 et (E) F [ IEI*J?’J(Protostomla)J/L REN
40. A £ ﬁ(photosystems)ﬂl Zé%ﬁ“ BA [ ,?Ej(hght harvesting complex)f~
JorfdE s HimSEh g ﬁ!{/ﬁg fl1- upjpg[s Py #P EIIFL%PJ@'T}H F“ﬁ IaﬁLjF 37— [t
Fo O 2
(A) i’:pﬁﬂﬁggg - (carotenoids)
(C) # 3k b (chlorophyll b)
(E) ’E’T’?E‘;@Ei(plastoquinone)
41. FH]H [</§E15¢] (genetic  transformation) & (% E‘yﬁl [Rels lﬁ 4 Pu(genetic modification
organism)fJH [ » ﬁl?’iﬁaﬁ’iﬁl F’* E/‘J’?*fﬁlﬂirﬁlﬁ" B /1 Wiy -
(A) ?Fﬁf[’iﬁl 4\'7 A"‘ 2> 5" (intron)
(B) ik 2FE KRS JE&?E‘[vector) PP NE S DNA EiAE }Hﬁ”@ﬁl
[ﬂﬁi ! m?ﬁE'ﬁwHI
(C) faprsE E2N e FJ < 1% (totipotency) » I Hi—
HF fhs& ﬁeﬁm”@%
(D) fflr ™[5 H(mlcromjectlon)ﬁrm (AR PIAE o Bl PEE R AT
Ja R Bl
@)4&@%%WP*m«mwww
2 fjﬁg& (AT E = U P 1/ e ey
(A ﬁﬁi«?i%pm(pancreatlc amylase)ﬂuj{fj’ [ L&%E i3
(B) V| &f 1T(pepsin)fj=ii] arf | ETEELAS T FL A
(C) "Hif) % % (pancreatic nuclease) Ju}{ ﬂ,ﬁ PRIEs Y = thp
(D) ﬁﬁi’iﬁf@(pancreatlc lipase) fi }{—ﬁ [y ’?‘/ﬁ k=
(E) [ﬁi A=} T (pancreatic trypsin) fi’ ‘] s Iﬁiﬁ,’ﬁ&’?‘/ﬁiﬁ*&l
43. 1) (AT SRR S AP e 4 2
(A) f FII}?&' (B) w3 ©) F/ﬁé (D) 77 (E) Fejili
44 f H T AR (rod cell)po @’T”(rhodopsm)ﬁ ’)fFJ | [E(retinal )| 1P 25 SF |
opsm)Pﬁ ) %WJES“E@ 3TN (R T [
(A) [l r %‘%’tE'W(bipolar cells) = Ay [~ "r‘ﬂﬂﬂﬁf'ijﬂjE“ﬁ?’ B {[E l"p?*"*
(B) (A HAF = A [ » W6 DA P glutamate B » - LS » ()
I P [~
(©) (o HAF = Ay [ [Eﬁ@%:ﬁlﬁ#’i@ﬁ%ﬁg&[@(glutamateﬁ%L" Y Sofar e
(D) [ A A e 2 Ay = ST %R PR (glutamate) B ETG - {15 8311 25 @ (amacrine
cells)# # ’@mﬂ*ijﬁf
(E) Jj cOMP g5, GMP » [l SpI > AT Ic A1 > 3 [

pJEu [EH

B)
(D) i3k a (chlorophyll a)

A B
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45, S|l e 2 U g %%}%Fﬁwo
(mﬁwx (B) 14 () ik (D) [#4% {7t (B) fIgksy
46, PR IS TSI S B » GO I S
FBENREIGHE = BT I LY :?JEHI[ES«I%U ] J/Yﬂg,t FREEY i (EIRE
IEES %‘?E'?wa LB = 1255 RS RO R B S
FEPRZR i F[ S
(A) % PII i  Pobl b
(C) [ asaat I 4 SRAuET 9t fsL
(B) T[S AV
i, 7 4 I,?mﬂ[ij%i?@f [IPAPY (ST S PRV AR O IR
ﬁ&“ﬂ g’ri’ f%ﬁ“ﬁ/% S0 A EA J/?E"[ r%&??ﬂﬁjlﬁ:nj b Flji%i

(B) ¥ % % HHT)
(D) BEXEHERT I ~ [ AP Bl b

g 2
(A) Eg o (B) %g3 ff (ORFE ) SR (B) (=7 B

48. ’Hfﬁlﬁq |75 ik (codon)

3 ,ﬁﬁr 51’§1de I’Hﬁ WL R

UUA Iﬁi& p& AAU I # E’fz

GCA FJ’HJ’@Z UGC PR TR

AAG HER T UCG, UCU A Pk

GUU e 1 Pk UAA AR

—~ F& DNA (9] L7545 3' ATTACGCTTTGC » ASUEE HAJEH R e i 2%

eV HERLFER ) B

(A) [ U PR — [ % Pk — B2 — T Rk

(B) I & Pk — 4 HeHb R — i R — s R

(C) [ % Pk — ViR — B2 TR — T Rk

(D) 75~ (R E

(B) 0 AR o et

RPN 52 2k > [ «F'Qﬁa' 57

(A) Jﬁ LR AP fm[ﬁﬁﬂ'ﬁlﬂ i '@ﬁ?ﬁ‘] * > Es(hypersensitive response)

(B) F[[H A A fdp ng;ﬂj\ ﬁ%j)il[ ]3’5 ﬁjﬂzp U ﬁ[ekgmﬂ

(C) PIET AR PRy 5, i g ?E”’JJVvk L E RS LR o U NIt R i

(D) & F PP HPIRS [y o R IRE QP A

(E) Fﬁif&i@?ﬂ?ﬁ&—\lf& SRl (systemic acquired resistance, SAR)fY [N ET

Al

50. = 2T A EW%%‘ [0 R TP 50 S MR ""qi?ﬂ%ﬁij [EFENEIRL
Fi J/ RLENR a2 P S BB S Ay > N S P FILE?
(A)  JHTIREPT S o1 il | SR B) — AP S 4 RIS 300mL
(©) u?ﬁ%%vﬁ%#@gq%'%%a GDF@%ﬁ’ﬁég”ﬂﬁﬁ
(E) P?(WE? R PRSI g

49. |
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CRRBAEV ST Wi TR TRE S FERARMHE -
CERME R BHLCERTHE RS 0 B AR
3 A

AR AER TSR - M EA .

EERE (HEE {508 9257 #1005 » ﬁ%?ﬁ-_?%ﬁ F’*‘,iﬁfmﬁ:ﬁ)
1. 1.00 F = ff;‘?ﬁ%!;?’ﬁ%‘"& 25°C E\JJ“ T3 EV 2 i=(expanded isothermally) » Jﬁ%‘ﬁﬁﬁﬂl 5.0 L Agkny
10.0 L > 5 %}9f A (surroundings) fit" > ™ Fj[[#552% fj7 I%ﬁg’ ?
(A) ASsurr =0 (B) ASgas =0 (C) ASuniV =0
(D) ASgas = ASuniv (E) ASgas = [R In 2]/298
2. %= Galvanic cell fu~E=4gr™
MnOy (aq) + H'(aq) + ClOs (aq) — Cl0, (aq) + Mn*(aq) + H,O(1)
g o,
MnO, +5¢ +8H" — Mn*" +4H,0  &°=1.51V
ClO4 +2H + 2¢ — ClO; + H,O e°=1.19V
R R i N R e ST IR 2
(A)24,e°=2.70 V (B) 21,£°=0.19V (C)23,6°=-293V
(D)22,£°=-032V (E) 23,£°=0.32V

3.t Jréfg[’{ ([P [ 152 3" (spontaneous process) .V #5% » 7h [ H 1 ?
(A) ASumy = ASye 4T (B) ASys & ASuy 4T
(C) FIF| ASuniv %Z’Hrfgﬁj (D) FLF| ASys %T’Eﬂbrf‘ﬁ

r — , P
(E) ASUHiV) ASSySa ASsurr fd%J:tq}!L—[ﬁ

4. NAIEEEFFD R e (7 RV E FRLE 15 (spontaneous) ks 2
(A) AH EGETo [l AS £ 0-ffi - (B) AHRREffi - [l AS KL g ff
(C) AHSEI-ffi - [IF§ AS FRFIf (D) AH ERI-fi » [fiFf AS £
(E) AH=0% AS=0

5. Bry()h* 25°C [V #k3Bx(vapor pressure) £ 0.281 atm > 7 1 atm Bx[J™ » 34 (™ (vaporize)
1.00 g V55193 T o [HRFAH=ASC 1 <71f 4 5% (temperature independent) » AH® =
30.9 kJ/mol > AS° =93 J/K-mol > iE{EIfJI#E{T’ﬁ'J%#,‘ﬁﬂ%iET SIE— EERRVEe T 2
(A) 0°C (B) 25°C © 332°C (D) 303K (E) 332K

6. = [TWR(COyF' [l1h it T.:%\?“El’?ﬁ’?} :
2CO + 0, — 2CO0; » FEfl =155 (Bond energy » A Hy BE » J]1 v = i
Flfﬂfﬁ?@ [~ (enthalpy change, AH) ©
BE(C=0)= 1074 k]  BE(O=0) = 499 kJ
(A) =561 kJ (B) —744 kJ
(D) +1949 kJ (E) +2380 kJ

7. = 7EET CH;0CH; ~ CH;CHCH; » CH3CHOH :—50°C ™ 7 Efkf] » [P 7P RT
£ —50°C [ 7% E(vapor pressure)fiu- [ MFIH- N [ i 2
(A) CH;0CH; > CH3;CH,CH; > CH3CH,OH
(B) CH;CH,CH; > CH30CH3 > CH3CH,OH
(C) CH3CH;0OH > CH3;0CH3; > CH3CH,CH3
(D) CH;CH,CH3 > CH3CH,OH > CH30CH;
(E) CH;0CH; > CH;CH,OH > CH;CH,CHj3

. JFj 50.0 g fiu ’FEPE,—“;FF,[E.*’JLW?{@ 98.7°C > JRifel * EA»,"E | 395.0 g fiv-]<(c =4.18 J/g°C) =' i
81 22.5°C PR (calorimeter) |1 > 5 i AR[IIENE 1T 24.5°C » PR IERL ™ S
LTE e
(A) g:ﬁ (C=0.89 J/g°C)
(D) £ (C=0.141/g°C)

BE(C=0) = 802 kJ
(C) +744 kJ

o0

(B) 4 (C =0.45J/g°C)
(B) I 47502 T

S~ pH fifi &% 11.00 fiy Novocain (3 H £ NVC.)"H?T’?[& U DS HEEE (NveH')
Fmg@iﬁﬁﬁ%ﬁﬂfﬁﬂ L P Efﬁ?‘ﬂfﬁ pH == pOH VA& (™ > " F[[ff & i ?

(A) pH = pOH it~ (B) pH ™ pOH 4y |

(C) pH= pOH i‘%’x%ﬁ e (D) pH * > pOH & ’|

(E) pH &’ » pOH I~

(C) % (C=0.20J/g°C)

<

10. '} 0.100 M NaOH 7&3%;‘3(&3%@ 100 mL 1 g% HsA (0.100 M)?N?T"]sz o 7+ 40.0 mL
0.100 M NaOH 7#1?{3(&*’{1 Tk o H%lj 7}*3@(&{[ =7 HaO I 9f > = RIpSPFE G 2
(A) H3A (B) HLA™, HA™ (C) H3A, H,A™
(D) HA* (E) HoA™

11. 7 ¥kl (constant temperature) ™ > }{ﬁ’ & MX [UESRIA TR ATl i?\fﬁjﬁ@ (solubility,
Y HOSEFE A (Ko, X ORI 1)U 7 38 iy 2
(A) (B) ©

(D) \\ (E)

SCHE T R AT



12. 984 2.0 x 10" M 7 Ca(OH), » £l pH fffifst 5537 S|~ & FIpugi 2

(A) 6.40 (B) 6.70 (©) 7.30 (D) 7.40 (E) 7.60
13354 £L 0.240 MV E&JST NaA fY pH fifi £ 8.40 > 1 HA PV K, [lifst £ 27~ 3Pl
FYBle i 2

(A) 6.60 x 10° "7 (B) 1.05x10°° (C)3.80 x 10°*

(D)2.63 x 107" (E) 1.90 x 10
IR H RS NOS™ BE HIN R L g 2

(A) sp (B) sp (C) sp’ (D) sp’d (E) sp’d’
15. N[l =& By 155 =7 2
(A) PBrs (B) CCly (C) BrFs (D) XeF; (E) XcF4

16. ﬂ—][ﬂ““ﬁﬂ % NH4N03E*"* g /thFng‘Hw EY [ﬁ[ﬂ & i%%g}*egﬁ;}ija@ VS U
NH4NO;(s) == Nzo(g) + 2H,0(Q)
[F=Fo T rgfﬂf Fkﬁ’g JESTIEL 2.01 atm > EFE EE 500°C » E K s 0T S[IEf- &
’F[E ng}j

(A) 1.20 (B) 1.80 (C) 2.01 (D) 4.04 (E) 33.5
17.E;nff[ﬂt Rl l—"‘J“‘ ”B’e'*ﬁﬁum © o BT E"”ﬁ[pijﬁp[bwﬁaﬁpmi’ EJFT,J
”BQ‘:EH?-,\ FIJ-‘@“ N /”m jgﬁ [ﬁ‘?
(A) Cabest :EF?FT@@&: EI e - e #’J’ﬁg%&l}l
B) = ’“&’?Fﬁ’#’iﬁﬂ%plﬁli@«u VRS o e e
©) = ’“&’ﬁg #’J*ﬁﬁ%plﬁéi@*l@ i P’S'Fn‘
D) = ’“&’ﬁgﬁ’#’ﬂﬁﬁipl IR Jﬂif“rﬁ ST e i
(B) 3 f it gy it rfﬁJQF SR, riff’i‘ﬁ‘ﬂ%l?‘
18. & K&, I/L;»i}“’ R ﬁf@l[ JF[\Jﬁpw?
A) 10"m 10—10 (B) 10°m~10"m
(C) 20x107m~50x%x10"m (D) 10'm~10"m
(E) 10"m~10*m
19. HIP ISR K PR LS 2 50 LR IR 2 50 pIPOS RpT - s 7 o Tl ey e

PO P [J U ﬁ;{o[g I r'ﬁj i*‘ ﬁij‘?

NESELS ju (B) £~ N~ 3% (C) &l = & [EIE
(D) i (B) T
20. % gt 3% (polychlorinated biphenyls » Ak Hf PCBs)& 7t 7 # FpL- £l [E{ B o ot R

o AR D BURAORYE » 7] 0 PIR0 T o TR PSSR B

NS ff’*' (biphenyl)f J?ﬁg FH T E| 10 /& p=" > |5 ﬁdkﬁz 1 = 10 {fd g fl="2V 8 S
mw~$$%w BRI 3 TR BB TP 7
(A) 3 (B) 1 é) 24 (D) 42 (E) 46

21. %1 100 mL 7-f<% 100 mL *' pH ({155 3.00 i » J B pH TSI 2
(A) pH=5.00 (pH 3.00 = pH 7.00 ./ 1)
(B) pH = 10.00 (pH 3.00 = pH 7.00 . #1)
(C) pH=3.00 (£} Hi[fk T RYE pH (i)
(D) A, B, C 57 L - pH i 47 3.00
(E) A,B,C#7] ijE’pH i [ 472 3.00

22. A = [nﬁiﬁz?ﬂiﬁi e qf\?ﬁgﬁzﬁﬁl, #ﬁ B F R (negatlve deviation from
Raoult's law) , EJFEA%’ B 2};17 VR [ER AL - IR 7
(A) A 55— == 9 AR 19 [T 5 (interact strongly)
(B) A="B ~ Jiyi fﬂ ?}ﬁﬁlﬁ‘/@?}%y}i'Elfil"EE'J‘JJfQT@
(©) AR B R =
(D) Asi= == BRI+ 2 (BRI A2 A S5="5 BE2 B o)+ Vs[5
(E) A i="== BRI+ 42 BRI ASE A ST "0 BE2 B o)~ VP ["EUJ*JGF‘{

23. NI E P F (O P *ﬁ V-2
(A) :0—0=0 (B) 0—0=0: ©
(D) :Q—:Q-Q: (B) :0—0—0:

24. K AT, RS I/@F‘EJHIE R (O S T 2

H0—0=0:

(A) a: ﬁ’a@%ﬂﬁgfllﬁﬁ“ﬁ"ﬁ@f% B) a: WEV%%Q%HIH‘J‘“EFJ?@[’*
bt ([~ A WPI e b T [ [ A U e
c LT[ EsEA /ifll“ﬂ: c: fH{* EC%\IHIEH‘J/YFM'H

(C) a. 3;‘4’ JIEEI E/)_‘%IH%E [/i II H: (D) c - WEVEEQ%HIH"J‘“F[LJ%@]’%
d: ?’DF‘EIH%HI"I‘J FIM = d: f‘J4J|,EE| Ef’_‘%ﬂ%ﬁ A II ‘H
erﬁla@@@wvmfﬁ c ¢ = TSP LA

(E) b: 1§"EJ (B fg@ﬁgiﬁ}%‘v}ﬁ I"‘"FJ‘"
ot B Tl LA
e +)§/F§1H1EH[:{‘ [Jq@l

25. [l ¢ [=H ] (nitrogen fixation)== " %j|[#[— E"iEI?FE
(A) P HEi 5 (ammonia) (B) “%%iwmﬁifﬁﬁ

(©) H B P (nitric acid)
(E)  Belpfsls ™yl I (sulfur)

SCHF I BT



26. M Sk i VSRRl L B R UR 2
(A) Li (B) Na (€) K (D) Rb (E) Cs
27. Ml H R = ]E%@f’? (Ccrhy ”F:uT‘—J' A~ fi%(electron configuration) ?
(A) [Ar]4s*4d’ (B) [Ar]4s”3d° (©) [Ar]3d’
(D) [Ar]3d’ (E) [Ar]3d°

28. 3| IH%P?[JEM ﬁﬂ f/p Jj Eiy%fj‘?‘:—! ?
(A) Cu(NH3)4> (B) Cr(NH;)s™*
(D) Fe(H,0)¢* (E) CoCL*

29. Polystyrene fL styrene (J[1™ ﬂ%ﬂ)p J JLIE&HX S
styrene [[IF SR 7 & P FIFL g

(C) Mn(CN)¢*

'IiTJﬁ"J[I divinylbenzene (J[I™* ﬁ%ﬂ)ﬂ‘

CH=CH, CH=CH,
styrene CH=CH,
divinylbenzene
(A) divinylbenzene 7 ¢j ===/~ ks
(B) divinylbenzene t'rf«& ﬁ*” *l(cross-linking agent) » é‘F” KAV

(C) divinylbenzene £~ 1| /?Wj(plastlclzer)if*{lffﬁ ’ Iﬁlgf{ﬁ%ﬁ' =
(D) ?JJ'W[I d1V1ny1benzene fi’ [ [ polystyrene fi i 3%
(E) YJ{ 1 divinylbenzene %[5 7 %”J N7

30. Fj - (i E PR EJF“ €10 ) H[J Bb  2,3,3",5,5,6'-hexachlorobiphenyl ==
3- methyl -4-isopropylpentane o BESR{# Ht H il E‘.Hb}g ﬁ%ﬁ‘ B 1 F i IUPAC
(International Union of Pure and Applied Chemistry) .| FH FAEH PN 31 bR
73 i TUPAC fff £,

(A) 1,2,4,6,7,9-hexachlorob1phenyl =2 4-isopropyl-3-methylpentane
(B) 2,3,3,5,5,6-hexachlorobiphenyl == 2-isopropyl-3-methylpentane
(C) 2,2',3,3',5,5'-hexachlorobiphenyl = 1,1,2,3-tetramethylpentane
(D) 2,2',3,3',5,5'-hexachlorobiphenyl %= 2,3 ,4-trimethylhexane

(E) 1,2,4,6,7,9-hexachlorobiphenyl %= 3,4-dimethylhexane

31. 73 =VEE C4He EIUEJ?F%#*'J#L"EJ% flat 2

(A) 8 B) 7 (© 6 (D) 5 (E) 4
32 (B F[?JEMJ%@I%Q}%?J ?

(B) CH;—CH=—CH—CHj
(D) CH;—CH=C=CH—CH,

(A) CH3 - CHZ CHZ - CH3
(C) CH;—CH,—CH,—CH,—CH;4
(E) H,C=CH—CH,—CH=—=CH,

33, Th R “FVJEJE‘%#*JHI » PRl

OCH,CH,
CH;CH,0H
—— + OCH,CH, +
. A . 2 3
H CH H CH
’ I : 11 ’ 11 :

F_:IE[J ?

A) 1 (B) I (C) I D) 1,1 (E) I,II,II
34. PI-ERIHIPV T S A7RL oL T % 2
Hg(OAc), NaBHy4 9
X H,O 5
OH
OH OH OH
I
A) 1 (B) I (C) I (D) v (E) I.II
35. P S 9 ARl 2 T I 2
KMHO4
(warm, concd.)
©)
\ COOH
COOH
COOH mH
COOH HOOC COOH

(6]
36. [ SIS e S R R s 9

QCEC-H — QCEC—CH3

(A) Y1 Bry > Fyp? CHsLi
(C) “INaOH - F|yi* CHsl
(E) “LYINaNH, > F|][I* CH;OH

(B) LY HCL > £yt CHsLi
(D) “~“[I'NaNH, - £]7* CHl

SCHE T FILY 512 R



(RS> et [ E 37 ~ 38 |

H* H;0"*
(o}s NH===1 I + PhCH,Br 1+ 111

37. K cyclohexanone % pyrrolidine ?Eif i PRIE R FTHQ AR -
B[ AR 12
0 OO0 000

(A) Q
(D) GNO (E) QNG

IR T EZLZI‘%ME it > 2 benzyl bromide ™ sy HE= I 1Y~ 2

38.
(A) QCH2Ph CH Ph ©
(D) 0 (E) QOCH +Ph

F’—‘f}ﬂt b P R Sﬁaf}ﬂ‘?

N—CH,Ph

CH,Ph

39. |- EIFpY

O NaOH

9 ©

ﬁ ’ f
’ f; ;7 OH
40. % ”PEWLIMF[?J +

AOQO

(A) 1.0 B) I, II (C) I, It

(D) I,Iv (E) TI,IV

[’h_&ru@ u\;ﬁ_li.E\l ’ IIA 41- 43%‘

(0]
/k = Cl @)‘\)\ Zn(Hg)/HCl @/\)\ Bry/hv
Ak o) KMnO,

(hot concd.)

Cfu
(CH3);COK*
m

[P s fP'J 110,055 [ 2
I‘#Jﬁ EPr 1 ?

R @M

42. N[ EE P F,?Jt VR ?

COOH
HOOC
COOH

(D) @/vCOOH (E) ©/COOH

43. NI SEEFE IZI,:V‘”E bk PO 9
: w : QD& P ON
44, F RHESs TN R Ef%éﬁfjp * - EE R R 2
(A) NaBH, / CH3OH
(D) NaOH / CH;0H

41. N Y[R EFIF] [p i
(A)

(B) H> / Raney Ni (C) Hy/ Pt
(E) BHs"THF / H,0,, NaOH

SCHFH I ST



45~ %IF’?—] N flfPJH[ P WSS Ry #%(chemical shift) ?
I

II

H OH I
H CZC/CH3
N\
H I!I ﬁ_OCHz
v O A\
(A) 1 (B) I © I (D) Iv (E) V
46. fﬁ%%f'l Wittig reaction %[ 1-phenyl-1,3-butadiene fi" #[|*'[ ™ %j[[f¥i— i [y [~ Flf}*d
w"[ s (?
=FI
(A) + NaCH,—CH=CH, (B) ©\ + HO—-C—CH=CH,
CH,Br CH,OH
D
© +  Br—CH,—CH=CH, D) ©\ +  HyN—CH,—CH=CH,
CHZB(OCH3)2 CHO

!
b H—l—cn= CH,
CH=PPh,

47. N[ SEIE T ﬁ&&ﬁﬁiﬁj
(A) HOOC(CH;)sCOOH (B) HOCH,(CH,)sCH,OH

©) cn;@com (D) CH3OCHZOH
(E) HOOC@COOH

48. Iif:lﬁiﬁll[ﬁl“ Bry A1 FeBrsy 3 7 ') M 5[~ Y = Tl PUER (T 2

NO,
BrszeBr3 o
" dark . °
OCH;
NO, (B) NO, Br (C) Br NO,
Bf O~ O
OCH; OCH; OCHj;
N02 (E) N02
atalNa s
OCH; Br OCH;

R > [ E 49 ~ 50 fE

EY RS (dloxm)ﬂlq'??f“ P

AR

SHAVERS (1 = 8 [WE)TFIVES > Ah iR 2T f;”' Hy

(polychlorinated dlbenzo -p-dioxins » {4 PCDDs) » H % 75 ffil{ F" Puo kL ’Ej‘rﬁiiﬁﬁ B2

%;i: SR S RS 2 T T - RPN % [
o —ngu Y,ffPJH 1) PR EBEF PURL 2,3,7,8-tetrachlorodibenzo-p- leXlIl o gt

[~ [ﬂ:i/[lj\ :

3= 8l 1322

}}%ﬁ 74 305~306"C

5B 7.4 x 107" mmHg (25°C)

oF 53 T R og K. © 6.8

RIS 2 (1) 193ng/L QA 0.1 gL ()% 037 gL

RIS F 0 PO U (S e P

FHJ[I:_{ I%Lj‘ﬂ? ’—Lj‘[ tr

49, K TJIH :ﬁ £ 2,3,7,8-tetrachlorodibenzo- p -dioxins [19; 1‘?1‘%‘
©)
- al 0 cl
Cl (E) Cl

50. 1%+ g fmw@ﬂ% RUPTIEL RO - 3 A B
SHET 5 ﬁ@ﬁﬁgwwmﬁﬁm’iﬂm T R ALY £ )
ORI 2
(A) S PR | £
@%ﬁ@ﬁﬁ%”iw@ R GRS D
(©) I ITHED BT P Ik el F ﬁﬂﬁwmumﬁﬁﬂ D e
m>wﬂ%ﬁ@$%“ﬂWﬁﬁww’* SR iioRled d SR
(B) FII" ESEGHS A 1A P
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	100-CN
	100-EN
	100-B
	100-C

