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(C) indifferent

Vocabulary and Phrases

Part I: Choose the best answer to complete each sentence

After having replaced the part, the machine functioned well again.
(B) devious

(E) sweated

1.
(A) insufficient
(E) undistinguished
Chinese companies have invested heavily in Africa in recent years, and trade among Asian and
(D) shuddered

(D) defective
2.
African nations has
(A) vibrated (B) soared (C) automated
The robber has been caught, so has his
(B) nobility (C) posterity
(E) corporation
(D) drowsy (E) judicious
(E) submerge

3.
(A) accomplice
(D) infrastructure
Medical science has proved that smoking is to health.
(B) exhilarating (C) esoteric
(D) differentiate
(E) Telescopes

4,
(A) pernicious
After boiling the broccoli, it in ice water to stop the cooking process.
(B) revise (C) propagate
are rocky, airless worlds that orbit our sun, but are too small to be called planets.
(C) Asteroids (D) Galaxies
(C) maternally

5.
(A) paint
, Instead of being destroyed.

(B) Satellites

6.
(A) Supernovas
7. His last book was published
(A) noxiously (B) transcendentally
(D) posthumously (E) melodiously
Part 11: Choose the word or phrase that is closest in meaning to the underlined word or
A healthy indoor environment is one that is provided with adequate ventilation and is free of
(C) restricted to

phrase in each sentence.

(B) attributed to
On its last mission to the moon in 1972, the Apollo spacecraft wound up with a record of seventy-

8.
toxins and pollutants.
(E) composed of
(C) became renowned for

(A) overloaded with

(D) unaffected by
9.
five hours on the surface of the moon.
(A) was wiped out by (B) concluded with
(D) got exhausted for (E) was engaged in
10. She now seems to be trying to disavow her earlier statements.
(A) acknowledge (B) confirm (C) disarm (D) elaborate (E) repudiate
11. David’s entrenched incapacity for decision-making does not make him a good boss.
(A) incompetence (B) potency (C) reprise
(E) grid
A (BHHE) 58 HZE2H
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12. Nuclear energy, which one promised to be the high-tech star of the postwar world, has, in a certain
sense, become a byword for disaster today.
(A) an indication (B) an abstraction (C) asynonym
(D) a prerequisite (E) an extension

13. For more than two centuries, economic opportunity and the prospect of upward mobility have

formed the bedrock on which the American dream is based.
(A) assumption  (B) procedure (C) basis (D) innovation  (E) evidence

14. 1 decided not to be miserly for once and bought first-class tickets to be sure of a seat.
(A) generous (B) stingy (C) charitable (D) extravagant (E) tentative

15. Try to bridle your criticism next time so that it is helpful and not hurtful.
(A) stultify (B) restrain (C) defeat (D) improvise (E) invent

I1. Grammar and Structure: Choose the best answer to complete each sentence.

16. , can we be sure of passing our examination.
(A) Itis hard studying (B) Only by studying hard (C) By hard studying only
(D) If we study hard (E) It’s hard to study

17. Having seen the movie,
(A) my headache came badly (B) my headache felt bad (C) I'had a bad headache
(D) I became headache (E) my head was aching hard

18. It begins at the age of six .
(A) and leads to the Elementary School Leaving Examination
(B) then leading to the Elementary School Leaving Examination
(C) which lead to the Elementary School Leaving Examination
(D) which leading to the Elementary School Leaving Examination
(E) when leading to the Elementary School Leaving Examination

19. | follow the directions on the bottle carefully.
(A) When taken drugs (B) When one takes drugs (C) When taking drugs
(D) In taking drugs (E) Being taken drugs

20. Statistics show that after the speed limit had been reduced,
(A) many accidents will not occur (B) not so many accidents were happening
(C) fewer were accidents (D) fewer accidents took place

(E) many cars have crashed immediately

I11.Cloze: Choose the best answer for each blank in the passage.
Questions 21-25

In order to be considered as a hero by his or her own and subsequent generations, a person must
display extraordinary physical or intellectual powers. The physical hero—one who _21 great

Al (GEfm) HEF8HZHE3IH
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strength to overcome monumental obstacles and emerge a victor—is frequently found in literature.
Samson, _22 chained and bound, used his superhuman strength to destroy his enemies, the
Philistines. Joan of Arc inspired the French army with her energy and willingness to share their
hardships. _23, Dwight Eisenhower, a more contemporary physical hero, surmounted overwhelming
odds to organize the successful Allied invasion of “Fortress Europe” during World War 11. A second
heroic type is the intellectual, _24 his or her mental prowess and the way he or she uses it to the
benefit of mankind. Leonardo DaVinci, with his studies of architecture, human anatomy, and
engineering, _25 his great artistic achievements, is a perfect example of this second type. More
recently, Madame Curie and Albert Einstein, who not only made far-reaching contributions in the
physical sciences but also worked diligently toward achieving world peace, illustrate the intellectual
ones.

21. (A) advocates (B) disguises (C) exhibits (D) nurtures (E) ratifies
22. (A) although (B) excluding (C) including (D) throughout  (E) then
23. (A) Tangibly (B) Gradually (C) Indeed (D) Likewise (E) Consequently
24. (A) suspected by (B) persuaded by (C) loathed for
(D) attached into (E) admired for
25. (A) in addition to (B) instead of (C) now that
(D) on account of (E) with reference to

Questions 26-30

Child development that occurs from birth to adulthood was largely ignored throughout much of
history. Children _26 simply as small versions of adults and little attention was paid to the many
advances in cognitive abilities, language usage, and physical growth that occurs during childhood and
adolescence. Interest in the field of child development finally began to emerge early in the 20th-
century; _27 , it tended to focus on abnormal behavior. Eventually, researchers became _28
interested in other topics including typical child development as well as the influences on
development. Why is it important to study how children grow, learn, and change? An understanding
of child development is essential because it allows us to fully appreciate the cognitive, emotional,
physical, social and educational growth _29 children go through from birth and into early
adulthood. Some of the major theories of child development are known as grand theories; they attempt
to describe every aspect of development, often _30 a stage approach. Others are known as mini-
theories; they instead focus only on a fairly limited aspect of development, such as cognitive or social
growth.

26. (A) viewed (B) had viewed (C) were viewed (D) have viewed (E) was viewed
27. (A) thereabouts (B) nevermore  (C) therefore (D) however (E) whatsoever
28. (A) increasingly (B) increased (C) increasing (D) decreasing  (E) decreased
29. (A) who (B) that (C) where (D) what (E) how

30. (A) used (B) use (C) is using (D) have used (E) using

Al (GEm) HEF8HZHE4H
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1VV.Discourse Structure: Choose the best answer from the box below for each blank in the
passage.
Questions 31-35

Linguists believe that the languages of about one-third of the human race all developed from one
Indo-European language. But who were the speakers of this ancient language? Linguistic detective
work offers some clues. It is sometimes said that _31 . A study of some fifty ancient vocabularies has
led to a reconstruction of the lifestyle of the first Indo-Europeans, a vanished people. From the words
they used, it seems likely that _32 . They had horses, oxen, and sheep. They plowed, planted, worked
leather, and wove wool. They worshipped gods who are clear ancestors of Indian, Mediterranean, and
Celtic deities. However, exactly who the original Indo-Europeans were and _33 . According to an
early theory, they lived in Mesopotamia, but _34 . Today, some argue for the Krugan culture of the
Russian steppes, others for the farming culture of the Danube valley. The most widely accepted theory
locates the Indo-Europeans in a cold, northern climate _35 . None of these prehistoric languages had
a word for the sea. From this, and from our knowledge of nature, it is clear that the Indo-Europeans
must have lived somewhere in northern central Europe.

(A) where common words for snow and wolf were important
(B) this idea was exploded by nineteenth-century archaeology
(C) they lived a half-settled, half-nomadic existence

(D) when they lived remains a hotly debated mystery

(E) you can deduce a people’s history from the words they use

Questions 36-40

Ever since Charles Darwin visited the Galapagos Islands in 1835 and observed the animals there
as a living laboratory of natural selection, the Galapagos has become known as one of the best places
to see wildlife. The islands hold 14 species of tanagers and 12 species of tortoise. _36 Sea lions are
so well fed on abundant fish that they do not even bother with the penguins. The list of wildlife
attractions, promoted on slick brochures and Web sites, is why numerous adventurous tourists have
been compelled for decades to make the long journey to the archipelago. _37 In the early 1990s,
41,000 people a year visited the Galdpagos. In 2013 the figure exceeded 200,000 for the first time.
More than 224,000 visitors arrived in 2015, another record. _38 Ecuador is struggling financially.
It relies on oil for 44 percent of its export revenues. To bolster its finances and make up for the recent
drop in oil prices, the government has turned to tourism, allowing industry to develop the islands
more easily. _39 But this responsible ecotourism still has an impact on habitat, and it is no longer
the only kind that is happening in the Galapagos. The influx of travelers is on a collision course with
the very thing that everyone comes to see: the wildlife. _40 It is very ironic that ecotourism turns
to be one of the killers that destroyed the animals there.

(A) It is possible to conduct tourism in a way that preserves natural areas and benefits local
people.

(B) In recent years, however, the trickle of tourists has turned into a flood.

(C) Of 20 endemic species that are critically endangered, 16 live on the four inhabited islands that
get the most visitors.

(D) Penguins and flamingos live within a few miles of one another.

(E) This growth is fueled in part by need.
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V. Reading Comprehension: Choose the best answer to each question/statement below
according to what is stated and implied in each passage.
Questions 41-45

Fifty volunteers were alphabetically divided into two equal groups, Group A to participate in a
seven-week exercise program, and Group B to avoid deliberate exercise of any sort during those 7
weeks. On the day before the exercise program began, all 50 men participated in a step-test. This
consisted of stepping up and down on a 16-inch bench at 30 steps per minute for 5 minutes. One
minute after completion of the step-test, the pulse rate of each subject was taken and recorded. This
served as the pretest for the experiment. For the next 7 weeks, subjects in the experimental group
(Group A) rode an Exercycle (a motor-driven bicycle-type exercise machine) for 15 minutes each day.
The exercise schedule called for riders to ride relaxed during the first day’s ride, merely holding on
to the handle bars and foot pedals as the machine moved. Then, for the next 3 days, they rode relaxed
for 50 seconds of each minute, and pushed, pulled, and pedaled actively for 10 seconds of each minute.
The ratio of active riding was increased every few days, so that by the third week it was half of each
minute, and by the seventh week the riders were performing 15 solid minutes of active riding.

At the end of the seven weeks, the step-test was again given to both groups of subjects, and their
pulses taken. The post-exercise pulse rates of subjects in the experimental group were found to have
decreased an average of 30 heart beats per minute, with the lowest decrease 28 and the highest
decrease 46. The pulse rates of subjects in the control group remained the same or changed no more
than 4 beats, with an average difference between the initial and final tests of zero.

41. How many people were in each group?
(A) 100. (B) 60. (C) 50. (D) 25. (E) 15.

42. The step-test was given
(A) after each exercise period
(B) at the beginning and at the end of the seven-week period
(C) only once, at the beginning of the seven-week period
(D) twice to the men in Group A and once to the men in Group B
(E) once to the men in Group A and twice to the men in Group B

43. When were pulse rates taken?
(A) After each exercise period. (B) Every day.
(C) After the step-tests. (D) After and before the step-tests.
(E) Every time the ratio of active riding was increased.

44. The exercise schedule was planned so that the amount of active riding .
(A) increased every few days (B) varied from day to day
(C) increased every few weeks (D) varied from hour to hour
(E) increased until the third week and then was kept constant

45. The post-exercise pulse rates of Group B were found on the average to have
(A) changed every day (B) gone down 28 beats per minute
(C) gone down 30 beats per minute (D) gone down 4 beats per minute
(E) not changed
A (BHHE) T8 HZE6H
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Questions 46-50

Tens of millions of young people who enter the workforce each year could be the key that finally
unlocks India’s vast potential. Millions will be lifted out of poverty if they are able to find good jobs.
But unless India makes big improvements in how it educates and trains students, this demographic
boom could instead saddle the country with another generation of unskilled workers destined to
languish in low-paying jobs.

The need to train workers up is paramount. Currently only 2% of India’s workers have received
formal skills training, according to Ernst & Young. That compares with 68% in the U.K., 75% in
Germany and 96% in South Korea. It is a problem spreading across industries. The Royal Institution
of Chartered Surveyors estimates that in 2010, India needed nearly 4 million civil engineers, but only
509,000 professionals had the right skills for the jobs. By 2020, India will have only 778,000 civil
engineers for 4.6 million slots. There is a similar gap among architects. India will have only 17% of
the 427,000 professionals it needs in 2020.

What caused the problem? The RICS found that India’s education and professional development
system has not kept pace with economic growth and is in “dire need for reform.” In industry after
industry, the same story is repeated. A recent survey by Aspiring Minds, which tracks workforce
preparedness, found that more than 80% of India’s engineering graduates in 2015 were
“unemployable.” Critics say that India’s universities are too focused on rote memorization, leaving
students without the critical thinking skills required to solve problems. Teachers are paid low salaries,
leading to poor quality of instruction. When students are denied entry to prestigious state schools,
they often turn to less rigorous private colleges. “When IT industries boomed in India a few years
ago, many below-the-mark private colleges emerged to cater to their needs,” said Alakh N. Sharma,
director at the Institute for Human Development.

Prime Minister Narendra Modi is racing to provide workers with training. His government is
recruiting skills instructors, and turning old schools into learning centers. Programs strewn across
various government agencies are being consolidated. Companies in the private sector are pitching in
to help provide training. The most pressing need, however, might be in primary education. Pupils in
India are expected to perform two-digit subtraction by the age of seven, but only 50% are able to
correctly count up to 100. Only 30% of the same students are able to read a text designed for five-
year-olds, according to education foundation Pathram. If the country’s unique demographics are to
pay dividends, improvement is a lesson to be learned quickly.

46. Why is there a troubling shortage of skilled workers in India?

(A) Young people are unwilling to enter the workforce because it is not urgent for them to find
a job.

(B) 98 % of India’s workers refused to receive formal skills training.

(©) India has suffered from the problems caused by low birth-rates.

(D) India’s education and professional development system has failed to keep pace with the
economic growth.

(E) Young workers are satisfied with low-paying jobs.
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47. Which country has the highest percentage of the workers who received formal skills training
before they entered the workforce?
(A) India. (B) South Korea. (C) The UK. (D) Germany. (E) Not mentioned.

48. Which of the following is NOT the factor that contributed to the problem that more than 80 % of
India’s engineering graduates in 2015 were “unemployable”?
(A) Many of IT industries have already withdrawn from India.
(B) The quality of education is poor since teachers are not paid well.
(C) Many private colleges lower their standards in order to recruit more students.
(D) College students are not encouraged to develop critical thinking skills.
(E) A large amount of engineering graduates might not have adequate professional skills.

49. Which of the following is the best solution for the Indian government to solve the problem of the
shortage of skilled workers?
(A) To control the birth-rates.
(B) To teach students two-digit subtraction.
(C) To propel an educational reform.
(D) To hire more engineers.
(E) To focus on rote memorization.

50. The word “saddle” in the first paragraph is closest in meaning to
(A) discharge (B) endanger (C) burden (D) extinguish  (E) mount
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1. PHEFRHEY ST (Arabidopsis) LRV IREE HAAA T Ry A~ B~ C =8 - A AR
?E%E’Té SE 0 A B B AN EERICIRAYEE E - B 8 C JRA NI EIER eI Ay 5
» C IR NPERIMER 3 - & B BIANS AR ISR - Tham 1 Rerimig iy 2

Vv
Yy
N

IEE# ERER T

2. GEHMEEIZES (G protein-linked receptor) 2l FaHRZR 32 AS ERAAER S AT 5 = -
HEMENERES > TR rEERR ?
(A) G EOEEZASE R 7 SR 2 Ak
(B) Ry BABEE 4 avEETE - NEL > A RUS G &L AVE(LEEHE
(C) B2 a~ B Ay =(EANEXE N R =R EL
(D) S5+ (signaling molecule) 45&77% G & HEIHZHGZ @ 558 o NHAIBL GTP 455
(E) JE LAY MR # Be ¥ (L (adenylyl cyclase) fi (L&A E §1#Y AMP (adenosine
monophosphate) LY AIRIREE (CAMP)

3. AP TERRIDERGT » FIIR T HAR 7
(A) & Peso (S S FRHEAVIESEE a)
(B) #x4:¥ast &ML (cyclic photophosphorylation)
(C) &#D1fID2&EH
(D) e K2R A BT
(E) HE&rZ b~ HZEEERT > HIn{ERRGHBE (antenna complex)

4. ARARARHIHTERAL > N FIRCI ] IR 2
(A) (G EHR R EYIHIPERE T (B) {ERETLERAERE
(C) (EREF AR DU I YR DIRE (D) fERFFRIF R Ba2e E BRI LIRE
(B) MHEEHFRE S ~ SLTAIEAYIIRE
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5. ARA-RMSCIEER (Calvin cycle) - THIRCM[EHER ?
(A) REERE—TESE I IEIR (Krebs cycle) HYHTRR 12
(B) B E MRS IER—E 5>
(C) eSS R iEakag NHYZE
(D) 43 B ={EPSES : hR[E E (carbon fixation) - 2 [ EfE 4= 5% (reduction and carbohydrate
production) F1 G ZEAMEF 4= (regeneration of ribulose bisphosphate)
(B) EEIEEREH M daii(F fas &2

(2]

. R TRE %M (single-nucleotide polymorphism, SNP) » RFI&i o] EH sk ?
(A) KZ% SNP (L E R RAHAV4R IS E
(B) SNP fir A ZAHYELE T~ (promoter) 1 - FIREEEEL N R & I 5
(C) SNP i L AT I EH 5 - S Bl B A 4E
(D) Dlfighpizng (thymine) HUFCHEMEDE (cytosine) HYSEFLEH 284
(E) fE—IFRt » SNP 2w A0y — e R

\l

- MBI F— T RTEC (genetic marker) ?
(A) FREIMEF By EREZ %I (restriction fragment length polymorphism, RFLP)
(B) & FEMEE 5] (variable number of tandem repeat, VNTR)
(C) ffEE 2RI (microsatellite polymorphism)
(D) BERZETE A
(E) RNA & (RNA interference, RNAI)

¢

oo

N

. FEIATEAHY DNA > SRS e mEREE - HEEEIFIIER R
OKIGIRE ~ OFRE - OKE > @AM
(A) @30  (B) ®@G® (C) ®@®® (D) ®®OO® (F) OB®G®

B

©

. IIIE R RE A SR =g/ 7
OEBLRIIN - OREASHEN - OFRBASEN - OVES N - ORI
(A) ©@O® (B) @@G C) @B®® (D) ®®G (E) ©®®

10. AR 2015 F51 H EBEEEE G T HARILE RE AN B EHI 2 G420 » NYIRGIU T EHER ?

(A) o] 4 B 2 (avermectin) #5H FHE MK AEHIEE - Bl vy —&E T (-
aminobutanoic acid) - ¥ & EY)HY A EA HIHITE

(B) FF4EEZE (ivermectin) Bt KME L/ I 4% &89 (Onchocerciasis) Btk [ 4% 23 75
(Lymphatic filariasis) JEZes4=

(C) P4EAZER Ry ~ EEG P AE R aa T

(D) PR EEER s AR S 51k

(B) Frlstiez2 ol N 1 2 I gt Es (Streptomyces avermitilis) S5 P/ &

11 —fRif s - NHAVEEE 2 80A 2/ P RELEA THREMEAYSEATAE (cone cell) ?
(A) 17& (B) 3 & (C) 471& (D) 51& (B) #rot
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12. 75— DNA 73+ » Z5HRIENS (adenine) P /3L Ay 32.8% @ IS FIENS (guanine) Fit
(=T=lane o=
(A) 67.2% (B) 32.8% (C) 17.2% (D) 65.6% (E) 100%

13. UMY FRYERL - THIRGI [ EHER ?
(A) Friedrich Miescher : {£f2 (pus) HorEEH %2 (nuclein)
(B) Walther Flemming : f##ltH 245724 (mitosis)
(C) Robert Feulgen : #&MEZLga A MRS (EHEE DNA R4 648
(D) Erwin Chargaff : 5581 —Fz DNA 7rf-tf » BRIEISFIRG R EIE S & - 52T HIAN
T S
(E) Rosalind Franklin = f3fg AT HY DNA 2 X St@ebt s G E

14. MM R R R NEE N ETE A BN A G T 0A 2

(A) FIRZEWCESR A (B) AtEdAMaARA (C) F T AR
(D) FEEgtm A (BE) BAREREYE

15. NI RE S b Ry E G AHRE Y SR ©
(A) EfZAMHE (monocyte)  (B) B4 (B cell) (C) T 4HE (T cell)
(D) 4LmEK (erythrocyte) (E) B&RgMEHmEK (eosinophile)

16. NI thREOEBRIRRE Ry R E SN RIRRHEY > FiT 15 PPHYRER F 20 NIRRT =\ES ?
(A) #falg (glutamate) HYRRSZEMERE  (B) HEAGBEHTA A
(C) Ayt (ol e 2 Y AL S Wb (D) sty
(E) HEMmBEAyfmE

17. BETESIER CO2 HERUEAIFTE R 1T/E£iE (1 (ocean acidification) FH4: » HIEEEY)
BN - NI EE R ?
(A) —H#H (bivalves) HISMEHIES
(B) THTMEENY) (cephalopods) £#i (cuttlebone) fyeEE &
(C) HHE f (teleosts) {FfaAYHE-f1 (otolith) &)\
(D) - EAVkENT A B (RIEIR S (lateralization)
(E) 'BiEItiasE 55k

18. AR ZAMAA T (apoptosis) & AHVAE R ?
(A) F NBEREEE= %5 (human immunodeficiency virus, HIV) e A fg1% » IR R
B H ek & E T
(B) IS R &HVRITIERNSE - WEF MR
(C) RIELRFNEFES
(D) 4 RIS bR
(BE) %5 iB1% PRI S S R AS HI SRR SE T
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19. gEiE MO /VE  (proximal tubule) THEERYER(ELHE ¢
OFRWOER RV EEY) @aERES A HY ~ NHa (U EEY)
ORI EEYE @OEENHE L FEE Y
ORI IRLE
(A) OB®G (B) ®@® C) ®OGG (D) @3®® (E) ®®®

20. > fE L (speciation) ] > THIRGL A EERR ?
(A) HEfEREE Ry FEIg EfE L (allopatric speciation)
(B) [ElkMEAE(L (sympatric speciation) f/H s EHEHE
(C) RE sy EhYRERIALIR o] LB 2 2 (RS TR LI 238 4
(D) FEARI& PR L 5T 4= EPEEE (reproductive isolation) HYf&E
(E) AEFEImBEryEE SRR b

21. 7F 2010 F¥risRE gy T #akelE | A New Delhi metallo-beta-lactamase (NDM-1) » &
B LA R E A DUEEN: - ETERGRE B LK AR 21 B-NEE DT R (BEIERFEYHH
EelhiAE ) - R4 E A NDM-1 B > B (i R FIafElE BRI Ha 24258 7

(A) THEAIEANEEE SR (B) szl EE AT B A 2 A 1A e B
(C) HIHAHE EH B &K (D) #Ji#] DNA &%

(E) #IAHIERE RNA (MRNA) FyiEis

22. BINR BT EERAIAN B > RAIRAEHTIRIE RS ERE > ToIEE BRIt BT R
HYE FTRERIER 2

(A) 241 (cognition) (B) EHECIEA (imprinting)
(C) E1&1L (habituation) (D) EETT Rtz (fixed action pattern)

(E) ERNELIREE T @ (genotype and environmental interaction)

23. JKAYAIE R BB A A A HI LR R E 2

(A) TFREMEX (B) fixPEsd (C) sr¥EeEhk
(D) AHHE{EH (B) ABSEULEE

24. HREYCEE R P A EZ BRI R M HERERH » TYIRGEARR ?
(A) T.W. Engelmann : FIIF7K&s BB EEAEL - BEF0CREHEY D& 2
(B) Jan Ingenhousz : FEHAYCEER RS A EEYSR BN - W H FEZESE
(C) C. B.van Niel : $2H L ETERIBRAVEA 2T CO2 » M2 H20
(D) F. F. Blackman : F[E/ir ZREfEss A EHY AR
(E) Peter Dennis Mitchell : &% 37 25 & 45 o %8 1 {# 28 2 4= BR B = Bk % (adenosine
triphosphate, ATP) 45

25. T RHAHE K AT - A H R 7

(A) SELN AT R (B) S BLASHzE ] (NSRS
(D) 2B = #E (E) S ELmE R
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26. —%i H IEY)RIRE SO AR 13 /NE; » £8 NYIefE g MEYA Rt ?
(A) 14 /NEHEE > BEfg 10 /NP
(B) 10 /NEHEHE - fiEtR 14 /N &
(C) 12 /NEPENE - BETR 12 /NP > SIAESS 18 /NRp&E—REDEPIE
(D) 10 /NEFENE - BETR 14 /NRFE R > MAESS 18 /INRp&E—REDEPIE
(B) 12 /Nl - PR 12 /NIF IR » AE SR 18 /NIFIIEFP 4 —RELA MR PRI ERDE

27 iR A AR 4ER W BRI 1% - DR o T B 4ER R Y EEAASAE S M &8 (major
histocompatibility complex, MHC) 4 » TR B4R (antigen-presenting cells, APC) -
BUENH— 25 R S E P A EEE T A ?

(A) 3R ZFE (inflammation)

(B) EME4HA (macrophage) Bl T 4HiAE (helper T cell) A5 {FMH

(C) Z3ibE Bk a 21 (interleukin-1) F1[ Mk 422 (interleukin-2)

(D) T 4HAE LA E AR (memory Beell) » 25 F—ZCa] 3hBIH RS - 53 0ER
(E) EEAH ZRERE T 4R (cytotoxic T cell)

28. HE R R MERRYERA - R ARG IR 2

(A) HFE/DEEERE (teichoic acid) (B) HHa24ME (lipopolysaccharide) #MiE
(C) HEME (penicillin) A &R (D) —feREASMEEER (exotoxin)

(E) HPBEMYRAER 2R E (peptidoglycan)

29. THIfAEEE N RNA i ?

(A) N ET= K (B) &% (herpes virus)
(C) BymeE (adenovirus) (D) B ZUHT %55 (B-hepatitis virus)

(E) X4tyxsE (smallpox virus)

30. FHRHEAGZR (leptin) HYRREH > NAIRCGI T 2 IEHE ?
(A) EERTRETHE 73
(B) R MR EAHEEHERR Y (neuropeptide Y) (Y537
(C) WIS REHIRE EIHHE
(D) B eI R - (e R
(E) {FHIAER s s nT IR & 2K - AL A IIRE S

1. HRAEEHRS (pepsin) HYRLHA » TR ZERR ?
(A) BT LASE R R BB oy AR RO AL R
(B) IMEREFIZAK
(C) HIFHrh RIS AL L 4HE (astric chief cell) Aoyl
(D) feiE e SERY pH EARL R 2
(E) HEEMAE (parietal cell) Ea@FEDH (H'/ K'-pump) HVAE(EGRES &QEIEME
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32. FjziELL LB ER Y = 0 H/ NGBS AR IR U 8 (RS e 0y B
(A) Na* (B) K (C) CI (D) Ca?* (E) H*

33. AR TEAL AR A# (B EE (L (resting membrane potential) - [ 5IR5AM ] # A 2

(A) F KPR (B) it Na"Hy-PHrEE (L
(C) b K'Hy- V-t eR iz S {1k (D) =t Na"Hy-PHrEE L

(E) HHCA G bR

34. HEAFKIREE (saccule) KMEEIZE (utricle) - YR AIFEAER ?

(A) W& S AL E (B) W& BV AR
(C) MiEEHTHAE (hair cell) {F1£ (D) Wi & Brde B (F e (AT

(B) MIEWE & &A RS R pey 4o (otolith)
35. MY E = TR E B & R ARG 2

(A) &8 Z (growth hormone) (B) HjikAEZ (thyroid hormone)
(C) BEEZ (insulin) (D) & ERRZR (epinephrine)

(E) H#EZ (glucagon)

36. AR (Na'/ K'-pump) AYEREH > IEIRC 2 - hE 2
(A) Na'LLE By /5 = A LHHE
(B) K*LAEBhis gy /5 = EERr A
(C) HER A —JCEERTE ZEHY Na il KT8 HAHE
(D) A SRt b Ak e R B R S B 2
(E) $/smE iry B EEL Na A K* 22 At et -6 e i e gl

37. H R EIRIZEAAA (astrocyte) HYEREH - THIFCI A EHER ?
(A) BEFITEZEM 247 (synapse) & rd{FIEY)E
(B) REFTAL T A AL R B I AL S
(C) B E a2 » TR MR ARYE BT SR
(D) FRkimpgi=iL (blood-brain barrier)
(BE) BfuEFHrEErLee

38. NI FEAAE AR R (R B S A SR B F R A A (2 2

(A) ZEARBEHAE (astrocyte) (B) #4hR4HPI (microglia)
(C) Ef5t7<fB4HHE (oligodendrocyte) (D) FFHEECAMAE (Schwann cell)

(E) =JpE4HAt (ependymal cell)

39. ARG EERR (hypophysial gland) 7&EEHYEREH » T IR & IEHE 2

(A) HIRERECIRE B R AT AR 2R (B) /i RHENILALZ (prolactin)
(C) PrEELHZER (D) E{RAG /K 5 B 1A 1y 2 el

(B) Z 2| MR R RUs R AR 0 lBER
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40. P ENYIEESNR - SIS KAEIMEL - INAESIREIE - DHZEREE SR
2 - AREEEFYIRIERZGUEE - YRR AR ARE A FHIRZE 2
(A) CEAVENTINA > T H SR &0
(B) oo (B 0B M 0E > EEEIIRMATEFARIL B - f2 S A AR
(C) MURIEER T AT EER A AGIEER » PN 2R
(D) FASARILAY T BARET
(B) (MUfIE o i AR e Y Bl

41. DNA ELUFTEENEOE S » oI EREE ARG ?

(A) NERRE R (B) NIHAERME (C) B HURT R
(D) =12EF (Taxol) (BE) SV ERERS
42. THIHER B 4E4r4H4%, (connective tissue) ?
(A) Fshr2H4% (adipose tissue) (B) ‘&54 (bone)
(C) #F4HA% (cartilage) (D) Mmi® (blood)

(E) &5&HIL (skeletal muscle)

43. (A fEPTAE RBEAO~® Z i) & 2
OEEANE SE ~ AR
QOFENERIR TN EZESHEIP > B RERIELE (secondary immune response) H157iA
HIPLHE
OFEN MUFFIRRS N Y EE UG =
O EE4H @k A1 HAM I B R R+ (pathogens) FEECHY T B2 TS
O e AL FIERS
®FEL [FEEE | A E
OEFEMEFEER S
®MfE—pe i Ea
OTERIE S E SR i R Y
(A) IgE (B) 1gG (C) IgM (D) IgD (E) IgA

44. THIfEAR S (Hardy-Weinberg) JARIYAEBE (L ©
(A) BREFIRE K > SHCEMEtkaY (B) B Z MR AR AE(ETER
(C) REHFMEN (alleles) fEAERE (D) (LZeE R LI EHE
(B) £V brEH#

45. WIS NBG A S e Sy R D> g s

(A) M5 (B) HRE 4 (osteoclast) JEMEZH
(C) EIFFIRARZR T IR (D) /INB I R SO 45 K, R

(B) tsiamphoeiRat
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46. HRA NBHIZ 25 MERE{BAE (multiple sclerosis) » "NFIRCILA] & TERE 2
(A) 1o E LBt BN 20~40 BRAYHIEss A& Mpm
(B) &5[3RIZELMMAVFE R
(C) his hfi i 2l dak Yy 2 R 4
(D) BEFE Y R B T RE M el
(E) ST B sk SR THE R 4R

47. DU T EN B iR H LAY (protostomes) ?

OF- (B) XEf  (C) \HE () FHEEM © &f
48. B BT ARIBIE - T HINEFF o1 TE R 2
OB Z FIRH @EMLIEAHEE T/IVE (T-tubule) P38
@EBE AT O
OATP 42 @45 T A4 (sarcoplasmic reticulum) K2
OB (1 LR L1t &
(%) DOEEEED () @DOEEOD © PEOEEDE
(D) @DEAEDE (E) @OOOEOD
49, IR ES AT - IR SRR 7
(A) BRSE—TIRR R R S (B) RIS 43
(©) FUBAFRRIARRHHT & (D) FEES LA

(E) T 2HEIK/NE (islets of Langerhans) 5 B 474> 05

50. AREEHFEALHVEER - TYIRGL T E R ?
(A) fEdhze E—(EU BEAVEHEE - EF R N R B EEIIFEAATEMIERIE
(B) fE—EzHEH (myelin sheath) HysfiZer > BIfFEAL(EEMIES (Ranvier’s nodes)
EE
(C) fE—Eimpainyihzet - EhfFE A mEuzemELE
(D) & e T RERAYEl I (axon hillock) JzFTEE)
(E) fmpatrylze b A el s e s (F R AR T R

Al (GEm) HEF9HZHEIH
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A
1 FEETZHETF - LhEE AL MY ERYEERS F B8 (transition) » A/ B2 KHYREE ?
(A)n=1ton=2 (B)y n=2ton=3 (C) n=3ton=4
(D) n=5ton=6 (E) n=6ton=7

2. & ETE (Quantumnumbers) B n=2- =1 m=1ETF#% (atomic orbital) 5%/
& 2

(A) 0 (B) 1 € 3 (D) 5 (E) 7
3. RS TR (molecular orbital theory) » N¥I%/&E (A] B A B]BEFAT ?
(A) Liz (B) Be2 (C) B2 (D) C2 (E) N2

4. MURERRE (BAC) HyE & n] DI HIAIEN-BIERE (BrAC) 1541 > I—J77ARMRE
AYERE

(A) JFFLLEIEE (Boyle’s law) (B) &EHEE (Charles’s law)
(C) mafiBhIErE (Avogadro’s law) (D) =FIEE (Henry’s law)

(E) HRMrERE (Hess’s law)

5. THIERIS (O M (Os) HURL > f#HER ?
(A) EFRERERER PO RED  (B) 45 T EANERNA (paramagnetic) &
(C) B&E5 T BA WA (diamagnetic) 8 (D) H& 2 —fEIEM: (nonpolar) 43
(B) RE5r T A& R E % (bent geometry)

6. FEEYIIMLe]™ iR E B & (L) AVRESmRE & Bk 2 -
(A) Crét (B) Cr?* (C) Fe®* (D) Fe?* (E) Co**

7. =fEZURIE BRI R 1. 4k . Bt T &0 S =S 2 RO &
AR ZE/INIEF Fofrl 2
(A) I>0>M (B) M>I>0 (C) I>1>m (D) I>mM>1 (E) M>I>1

8. TR AT » IEEAEARE LG CICH2-C(Cl)2-CHs F1 Cl2CH-C(Cl)H-CH3 ?
(A) RS (*H nmr)  (B) 4L4MERE (IR) (C) &AHM-FTREE (UV-Vis)
(D) E&E (Mass) (E) &-¢y¢st (Fluorescence)

9. {E&% cis-1,3-dimethylcyclohexane HY &2 45 Ay fa] ?
(A) (B)
H;C m/ CH, %3
(D) CH; (E) cH;
10. THHEEYIH - AERIRIE T2 L sp? SRk (hybridization) f7F =X B f 8 5 HE1 T 4 2

(A) H.CO (B) CH2Cl: (C) CHa (D) CO» (E) CCla
A (SEmH) HEF1I0HZFE 2 H
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11. MaYEEYH - (A) ~ (BE) REAREERBRATIELSI G - A& BA st 2
O O
[
CH, CH, CH, CCH, CH

EERE

@A) B ©) @O (E)

12. WEEAET - BRI AR R A X 2 2 e T AE
(A) FHMRMHEEZE7 S
(B) FHmiNZSY (Na2(SO)aw) My ARZEIAFIE
(C) HZ/K (NHe) MRS
(D) JeAlAKEAEARAILH (NaOHe) ZKFRTILEE
(B) JeHR /KA AREE S (NaHCOs@a) ZKIERHITER S

13. 5 —E=ETH (HA) - HFEMEEEFEY A E  Ka=1.0x102 Kaa=1.0x10° >
Kaz=1.0x 101 » EVERTZ EEYI R HA T - H pH [EEEE R 2

(A) 1~3 (B) 3~5 (C) 5~7 (D) 7~9 (E) 9~11
14. HIES - o5 Ry sy A BRI 2
(A) Oz* (B) O2 (C) O (D) 02 (E) OH-

15. fRIE T HIFTIREAVERRE RS » K LA & CH4s + C1 — CHsCl + H Y2 JEELE 2/ D 2
g#%4  H-H Cl-Cl H-C H-Cl C-Cl
fREe 435 243 414 431 331 (kJ/mol)
(A) 275kJ/mol  (B) 109 kJ/mol  (C) 83kd/mol (D) —83 kJ/mol  (E) —109 ki/mol

16. T¥ &Y T > a3 8L CHaNH: 2 BRIV EY) s CH3CH2CH2CH=NCH3 ?
(A) CH3CH2CH.CHO (B) CH3CH2CH2COOH (C) CH3CH2CH2COOCH:;
(D) CH3CH2CH2CONH: (E) CHsCH2CH2C=N

17. MHeEYH - IEEEEE (chiral) ¥7'E ?

) CH, CH; ® \ ’ N ’%\OH
N AN N

Al (GEm) H3F10 HZ%E 3 H
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18. ARG TR EY) 2 FRE Ryfa] 2
H cj
(A) HyC CH, (B)
H,C ==C— C==CH
N={ o
. \c1 H Cl
(C) (D) HOCH, CH,OH
H,C ==CH, F] H,C==CHCI \C:C/
/ 0\
H Cl

(E) H,C=—=0 f1 HC==ccCl

19. NHES - [AIEAIRIE T S LA—4kbx (primary carbon) HYJPZNZEE ?
(A) iz (methane) (B) ZJF~ (acetylene) (C) ZJ5E (ethane)
(D) A%E (propane) (E) HEIRE (methylcyclohexane)

20. NHIPrE S > EEHERNE (fructose) AT ?
(A) E#fy (amylose) (B) ZHEERS (amylopectin) (C) ZZFiE (maltose)

(D) JFEHE (sucrose) (E) 442 (cellulose)
21. AEE SR EY) A~ EY) B BElEERE C fE(LE L EEIE N .
HIAERERE (LI (energy profile) » FHIELERE &
AR 2 i
reaction coordinate
() AR (B) B R (C) C /I A HIAER %
(D) B 1 AHJREE = (E) CHygE=
22. HRAIEAEEF Ry R TS (voltaic cell) » FHIEa] & EHE ?
(A) AG>0;E=0 (B) AG<0;E<O (C) AG=0;E>0
(D) AG<0;E>0 (E) AG>0;E>0
23. NYIEREREARER TR o o3 Rl 4% E A% (buffered solution) ?
(A) 0.10 M HCI + 0.10 M NaOH (B) 0.10 M HCI + 0.10 M NaCl
(C) 0.10 M HCO2H + 0.10 M NaHCO:2 (D) 0.10 M NHs3 + 0.10 M NH4CI

(E) 0.10 M Na2HPOa4 + 0.10 M NasPOs

Al (GEm) HEF10 HZ%E 4 H
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24. NIULEYIF o IR EEAL ?
(A) CHsCH20H (B) (CHs)2CHOH (C) (CHs)sCOH
(D) CHsCHO (E) CHsCH2CHO

25. NMHIAAEEEY) 1~ VIEMHEGREE NHEST SN2 fER; - SEERARIR 2R K
I.CHsBr 1II.CHsCHBrCHs 1II.CHsCH2CH2Br IV.CHsCH2Br V. (CH3)sCBr
(A) I<I<II<IV<V (B) I<IV<II<I<V (C) I<V<II<IV<1I
(D) V<I<IV<II<I (E) V<I<II<IV<I

26. (E{ FIELEHTINS - TOIARIE RS IAH FIAS RR0T 24 TERE 2
(A) AH ByIEfE > AS By iE(E (B) AH B&fH » AS By TE(H
(C) AH By&fl - AS By&f (D) AH ByiFfH » AS Byl
(E) AH 2% > AS TR

27. NYIF A EAREEE R T (Dalton’s atomic theory) § H{ER ?
(A) PYE A Ay B R F4H A
(B) FfE cENFEFEEFEEEE & K EMrAE S
(C) (L& R+~ B e/ N L
(D) FEF1EA LB E P 4R B QAR R A A
(B) FEfrZ=EFH#MEE 28R EEFET

28. NS THAVIEER T - ME R ESE/\FHEGAEA] (Octet rule) ?

(A) NNO (.0» N JET) (B) BFs3 (B &) (C) H2CCCH2 (s C JHF)
(D) PFs (P JHF) (E) H2CNCI (5.0 N JFHF)

29. fRIBEFLZ2E 5 7 /72w (The Valence Shell Electron Pair Repulsion theory, VSEPR) » |
SR 73 FIARIIR L - [ EH R ?
(A) OF2 2&3JF (linear) (B) SF4 2HEBERIE (seesaw)
(C) CIFsZ#Hl T-2 (distorted T-shape) (D) BeHz Z4%# (linear)
(E) PFs /2B =753#f (trigonal bipyramidal)

30. MR HEER ?

(A) PBHTEEEERE (Hess's law) Tt ATLUBMS(E RIS ETREAANN (SRR Fe I
ERIHE ERIAH EAEID (SRR - LIS EIHEAG S ERYAH B

(B) AT SEAR ST ERTAH (B AAE HARAEIRRE - TRENFEEFIZVE R (/G - enthalpy)Ay4gE
BHEAGREET > AR (BAETE)

(C) RIrES e e RAY RS S 2 E & Rl RRE R E (state function)

(D) JIRRELRECE AT ERHUEY S MERS A SRR Y el 85

(B) Z&fFL) (dw) - A ERARELE

A (S HEt 10 HZ%E 5 H
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31 A& EMR R B —(EE S — % - NYIFSITT= > ol & i E R i A fa e ©
(A) (B) (©)

1- 1+ 0 /O\ 0 1+ 1-
N=N=0 N=N—O

N N
(D) 1- 2+ 1- (E) o 2+ 2-
N=O=N N=O—N

32. PN —EREE S THUEERE > S0 T (Ho) HUEHERET (Hafl Ho) uskéits
HEAR - 7 NE T H S RESH IR EEE 2R (AEantibonding) FYABEHE > HHFHELHRSSHIIRAE
F72E (AEvonding) HYABYEHEZAAIFALE » [AEantibonding| > |AEbonding| * A1/ A FEUH » 4difr
WIBEERNALSEE - TR TERZR?

1615*
O . AEantibonding
1s O % O 1s
y AEbondinzc._g
H, H, Hy,
(A) H" 2 Rl gEfR EFAEY (B) H2 2 RIRERR EFAEHY
(C) Hz'tk He2" K158 E (D) Hex" 2 AIgEFREAFAERY

(E) HrmifiEl He 551 Hea A HIRE(FAE

33. THIHERAA(CeHe) 7y T-HVAHBE R - [ EHER ?
(A) ForFRREE 2R By B4 757 I (aromaticity)
(B) H4r 1 LAY (ERR-Iik g &l & F =Y
(C) FEHY=HUL5F4l CoHsCls &5 = (E4EHEEAEY)
(D) HZR(CeHsCHa)7E 'H NMR Y¢aElE - > H/\((HRAV LA AE R ERAE 6~8 ppm #ifE
(BE) AHrrHIsSHSHRE T LA T EaYES 2 1 Hedi[E (Lewis resonance structure) sk 32 2

34. THIEREELRE () > entropy » AS) fIRGL » A/ &A% ?
(A) —{E ZF LB R a] R (irreversible process) #EfET% » HARBLE ARG
(B) t—ERRLE NS - M DT R R EZS VT
(C) 0°C /®REAY/KEL 0°C HYKRELIE R
(D) 1EA] 2 FEARFE T » SR RLEE YL E g B S E RN E PR DA R 0 (H 2 H8AT

(B) BElMRERE/HFRE KA - BHH (Vi— Vo) - HEUESEAETELAAR
AS=nRIn(V2/V1) - (RZRAARFE - In ZHRHE - )

A (S HEt 10 HZ%E 6 H
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35. TNHIERH—REIE (first order reaction) FyRClirf » Al EHER ?
(A) trz=In2Q)/k  (tuz : 2EZHA 5 k : HREE)
(B) twz FNEBRK » FTRpaag il
(C) —#8R I FEAV =AM EYI A E AR
(D) S E R =S G — R E
(E) —#RIFEAY-- 2 BRI B fE R

36. NHIERALEAR Ry > (a3 IR 2
(A) Pl B E(LAE (activation energy) [SZELRH %
(B) W& e mIETerm » REERTT R TR WIS - H—E G N EPHrE R R
(C) PRI T EEREREIH AT AR
(D) fER RIS - EALREREIAA 7] DA
(B) 4@%d InK ¥ UT {EREIAVE L (InK FRfidl » UT Fyfiadl) - HEGRESRAVEER (slope)
HRF-AHYR (K 2P E TS In 2EAHE S R ZRBEE)

37. THIE R 5+ Ee Al (Lewis acids and bases) AY#alieh - (o558 ?
(A) FLELpR 5 TR0 v e [EIRF O R A AT FF—%8 2 (Bronsted-Lowry) %
(B) ‘EEETrHuERE (steric effect) [RZEHEF » B(CHs)s FI NFs 2 ELLAT N(CHs)s & FE T H
HEEE
(C) & NRs EHVHIAE: (R) &K - (HF5% PRl b FrE =AIpE - HimlMteEss
(D) BFs £yth BHs E5gAVES 511
(E) NFs AL N(CHs)s B 58AYER 5l

38. NHIS(LZBEE (acetyl chloride) AUFHRERIME - (& R IEEY AR ?
RMgX )OJ\ (C)

(A) P9 RCOOH R R
A H,0

~ a1 o)
jj)\ R,NH, | K Cl H,O T ORORR
B) r N . _ o
I|{ R,CuLi )]\ (E)
R™ R
39. B re iR -2 442 (Maxwell-Boltzmann) HYRHAS 77T 2R TIERAT « LUK (T)
Fytsith - DL f(u) Roficdl (e - MR EHER ?

f(u)=47{

3/2
m
ZﬂkBT) u’ exp(— mu’ 12k, T)

(A) HHEME @ RECRERE > HEPSHZE  RESE
(B) @&y TAveE » HVH RS

(C) FAG I i FIEE S fEfRH

(D) T FERARNRRE T HEP A 2

(E) {TeEReRAR TR PN » I RE =04 BT

[
NS
A
[
ol

A (S HEt 10 HZE 7T H
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40. NYIIERESE/EEZE]F X E (oxidation-reduction reactions) FlfZ s € (acid-base reactions) HY

ot > (TEHEER ?
(A) (EERIE T2 S JR RIS E# (oxidation number) 58 7 2 R fy A LA R S8
(B) fRIEEs Z1t (Lewis) BRlimiE s @ Wpie it T MEZET
(C) BFs#l NFs A=Y FsB - NFs /2B e - £/ (formal charge) AYEIERLZK
& WA (LB E
(D) 1£ NaO: Y& T HE(b#E -2
(B) fFETHIE(EEUERE CO E bk CO2 e P A

A1 NEIRR T E AR ?

(A) TIEDIEER (Boyle's law) | Bf5E BRI E M NV IFIfSER L

(B) "EZHACER (The law of Definite Proportion) | 245 —{LE2WERVAHE TR 2 HIH
—ELLH » HARACOR Fyfo]

(C) Tf&LbER: (The law of Multiple Proportions) | 2451 [F{LE2Y T AE A E T 2240
R > BB TR 2 A T BRI

(D) "EHEEE (Charless law) | ZIEIEERE [ & & ARSIV EEEED RS IELL

(E) " EEfBhIEKEER (Avogadro’s law) , EF5HIE " H#EFE | BYRIEIFERS - EAEERY TR
& & TS, Y EAMEE TEE ) ET

42, THVERIHEL &Y E N 8986 5 LM NIRRT » o1 275 2
A ® © o
|

N N, HEN2K 2jimﬁNbb N2 K
NNw N) L P

N
/2 N o
H H

(D) | NH, (E)
ﬁNz HE N2 A (Ij b N2
S TN
43. NHIE RIS b & (hydroboration reaction) Ayt » o] ZHHER ?
(A) WG LA EEIEE BRI TR R (Markovnikov mechanism)
(B) & HI S L B S FERT/Z B2He
(C) BaHe I /K B 22 ARG » DRI b 2 Ao
(D) S ER FEHTEA S FERE Ha02 F2 OH”
(B) WHELA RS R FE R RAR R ARAINEHA B0 H20

44. TEN3T - AEAY R AR R ?

A N (B
9

H

) K © u  © E? € B
NH Et—N
g O %

A (S HEt 10 HZ%E 8 H
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45. fRIE-RE- R E-S R =0 5#{A] (Cahn-Ingold-Prelog sequence rules » Ef&fH fy
CIP sequence rules) » N3IHRHAEMILEY) Ry R-IERIEC SRR T > ([ EHHER ?
R, ® 5 ©
| New Com
Corny R-form "OH  S-form \, MOH  S-form
a” \H oH @ \CH3 ©/ C\\
(D)
0
I > S-form
Py R-form
H;, OO %y
46. T Fot 4N (Grignard reagent, RMgX) 2 BiAH RS2 FERYAE IR - fo] & S MESE FAER ?
R
1. %O 2. H,0 R’
(A) RH B H,0 or MeOH R"
(B) RCOOH < 1.CO, 2. H;O* RMgX
© ROH 1.0, 2. H;0"

D)
R

> R—(ll—OH
. |
L. %O 2.H,0
47. FHIE A LSS B AT EE TH NMR SEEE T > A E5HR 2

(A) ZHs (~CH2CHs) HYH NMR i ﬂ

(B) EFIE (-CH(CHs)) #9H NMR St J

(D)

(C) 4-HEEHTR (1-Me,4-NO2-CeHa) 1Y 'H NMR Y&

HIEZ % (CH2=CHBr) 1Y 'H NMR Y5

R

(E) 3,5-—E(EHZE (3,5-dibromo-toluene) HY 'H NMR Jt&

EINTiv

D) HETI0HZE9H
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48. THIFU FHHRR ?

(A) ETXFE (electronic effect) FIEFEA AFE TRIAVEESE (electronegativites) A/
A [E B BHE (S E % S 7855 [F FTid

(B) TLAGIEREXE (steric hindrance effect) SR Ry k(B Firih s 25 R/ NN [EI T i

(C) B (RsN) & R BHIE A » ETREFATOERETEFRD » Epamids T
=z & R B At b

(D) F#%H (RsN) & R Ry REUCE - TZHSPREBERUERE R B O AHHE » w2 - +
DR TFHPRRAE sp®1F sp T AILsE » kit T

(E) B (RaN) & R R REUVAESRF » HHA T7 A8 FRsEUE S RsN F1 BRs 2 RsN : BRs
AR R N QO THIA

49. NHIERAZE (benzene, CeHe) YR » il EHER ?
(A) RKERAYBR EA7NE p FIs R 4H AR E i
(B) RIEMH = 1515 57 T#iisk (highest occupied molecular orbital,
HOMO) Z&HIREE (degenerate) » o —ififi s 4145 ]

(C) KRN AKIE(ML 45 47 T #4k  (lowest unoccupied molecular
orbital, LUMO) #fiisi/2 i HHRER » Hrh 2z —#fls nf 4175 E -

(D) ¥R b - (HISfRER SRRy e — e n] DUETTINEE R (addition reaction)
(B) #IE Y 6 {EEAE 'H NMR Jeal R —R Il - 2y 6 (HE s bEEEE
(chemical equivalent)

50. T%I75%H 1,3- T % (1,3-butadiene) Y&ttt » [ E4ER ?
(A) 1,3- T /IR (trans-form) ELIEZ (cis-form) 7EREE i RiEE
(B) 1,3- T &R =R THUK (HOMO) YIAE] D a0 O

H,C——C——C——CH,
O b o)
C) 1,3- T iy a(& 5o (LUMO) WA E] :
(C) 1,3- T ZIHHVBARIFAL IR /7 F U ( ) WA E H@:Q_Q:QH
Qoo Uz
(D) 1,3- T =& T LARIMEEE (alkene) SEFZRERCHE (cyclohexene)

(E) 7EfEIR -15°C KENFAE N 1,3- T W& e LIM Cl KIEIPRE 3,4-—%-1- 1 1%(3,4-
dichloro-1-butene)fll 1,4- —%-2- 1 % (1,4-dichloro-2-butene) * AT &R/ N R E

A (GEm) HET10H 510 H
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