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OCH, OCH;

eUENe WEICURLYS'
CH, CHg CH

2. What product would be obtained from the following reaction2
CHj

CHs

a. 9BBN, THF

b. NaOH, H,0,

CHs

(A) WOH

B)

CH3 CH,4
?_‘.mOH f ----- ‘\3\‘\0

= e
—H
Hg
(A) H, (B) Hp (©) H,

4. What product wéuld be obtained from the following reaction?
CHg

CH; UnCPBA

CHGl;

CH3

(A) \‘CH3

(B)

Joallew

87 32T

o

3. There are 4 different hydro@ens infthe compound deseribed below. Which one is the most acidic hydrogen?
Hy, O H¢

3

(D) Hy

B¥AF 1008 ER BLY FRL » B3 S8
FEPE | MF Gyacs.gpesn) [TRP [ 10006/19 |FAATE 1/11
Wl - S HRAAPELTB/BT R Iy AT RITEL FERLRAE
S BBHETERY BELAFRFTIIEE ) ANEFEHFp :r-é—‘ﬁ I S T A
2 rEHEEER PR - HEY > 2 TS
(HEH 2503 #4824 X 1004 - B4 1B 054 > @icT FA G2k o AIEERF
PEBLEFR Jos)
Useful information:
Value, X 2 3 5 7 10 100
In X 0.6931 1.0986 1.6094 1.9459 2.3026 4.6052
1. What product would be obtained from the following reaction?
OCHs
Li, NH3
EtOH
Hs
OCH, OCHs
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5. In the following reaction

1\\ h

2H,0,(1) —> 2H,0(1) + Ox(g) , hydrogen peroxide functions as
1. an oxidizing agent.
2. areducing agent.
3. an acid.
(A) 1 only (B) 2 only (C) 3 only
6. What major product would be obtained from the following reaction?
O

M H2, Pd - BaSO4
N-CsHyi—— n-CioHz1

(D) 1 and 2 only

pyridine, CH3;OH
O

H H o)
A) n-CgH \/M B) n-CeH
(A) sH11 N-CyoHay (B) sHp

{ n=CqoH>1
(@]
© nCoHi o~ D) T 0
-CsH11
n-CioH21 WCSHHM” Vs
*C1

H
7. What final product would be obtained from following reaction?
o}

2% NaOH

2
CHg

CH30H
heat

o (@]
b OH 0
) ‘ (B) ‘ © D)
J NP "
(T

8. What final product would 6@ obtaingd from following reaction?
O

1. CH3MgBr,

2. H0*

o)
HOWCHs HO. CHs Q
(A) (B) ©) (D)
CHs

CH;
9. Which one of the following contains both ionic and covalent bonds?
(A) NaCl (B) NaOH (C) HOH (D) Si0O,
10. Based on molecular structure, which of the following substances should have the lowest boiling point?
(A) HoTe (B) H,Se (C) H,S

(D) H,O
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CHZOHC

OH CHO
(A) é (B) é (€) @ (D) ©

12. What major product would be obtained from following reaction?

1. NaOC,Hs
/:ﬁ\vji\ C,HsOH
OC,Hs

2. C6H5CHzBr

1. ag NaOH
2. H;O*

3. heat (-CO»)

o ® O © o o )

13. What major product would be obtained from following'reaetion?
0

HCI
?

Ether

cl Cl
O/OQ/C| (B) O}\/OH (C) : : 7R (D) O/K/O\CH3

14. What major product would'be gbtained from following reaction?

H
- ,OH NaOH
@S ?
i H,0
H

G H ©) (D)
i/ & O G
- i cl q

15. How many orbitals have the following quantum numbers: n =3, 1 =2, m; = -2?
(A1 (B)3 ©)5 D)7

% i I I A
S RBEHEREER PR - BEY > 2 FH IR
11. What final product would be obtained from following reaction?
0]
ij (CgHs)3P=CHOCH; H30" 5
CHOCH;
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16. What major product would be obtained from following reaction?

AIC;
(0« 2k '-’

AN
(M[:fTL @)(jki @)><<j)< ©) [;ij

17. What major product would be obtained from following reaction?

0]
1. LiAlH, , ether R

o)
2. HzO*

OH OH o 9
(B) © (D)
HO
E% OH H OH
\

18. What major product would be obtained from folleming reaction?

Br,
- .2
0°C
H
Br Br
@ 7\ wufﬁ m)zﬁ o/ \
N~ "Br N N N
H H '
19. What final product would be'gbtained from following sequential reactions?
CHO
H——OH
HO——H NH,OH  (CH3€0),@  NaOCH,
HO——H
H——OH
CH,OH
NOH NOH Ny
HC# HC? c H o
- N
H——OH H——OH H——OH
A (B) © 1 (D) 1
HO——H HO——H HO——H HO——H
HO——H HO——H HO——H HO——H
H——OH H——OH H——OH H——OH
CH,OCOCHj CH,OCH; CH,OCH; CH,OH
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20. What final product would be obtained from following reaction?
o
Eto)bc' . T NaOEt ,

o)
Eto)k/ Etow
io H

co 2
(0]
21. Which one is the correct IUPAC name for the following compound?

% —

(A) (E)-3,3-Dimethyl-4-propylocta-1,5-diene
(B) (E)-6,6-Dimethyl-5-propylocta-3,7-diene
(C) (2)-3,3-Dimethyl-4-propylocta-1,5-diene
(D) (2)-3,3-Dimethyl-4-propylhepta-1,5-diene

22. What major product would be obtained from following reaction?

?

Cl HO HO Cl
A
) @ﬁ_\ on ® Ej_\c' @) @ﬁ_\OH (D) Ej_\c'

23. What final product would ¢ obtainedifrom following reaction?

1. NaNH,, NH, Li,NFi 1. Hg(OAc),, H,O
CH3CH,—=—=—H
2. CH3CH,Br 2. NaBH,
*) (B) (©) 0 /jifx/
s W I~ O
OH
24. Which statements déscribe the bonding in the water molecule?
1. polar coyalent
2. m bond
3. sp° hybridization
(A) 1 only

(B) 1 and 2 only (C) 1 and 3 only (D) 2 and 3 only

5 B R
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25. In the following Sn2 reaction which one would be predicted to be the fastest?

(A) H,0 + CH3Br . HOCH; . HBr
® OH CH8r ~ ———= HOCH;  + Br
(c) H2S + CH,Br — -~  HSCHs + HBr
(D) SH + CH3Br —  »~  HSCH; + Br

26. Bis(2-ethylhexyl)phthalate, commonly abbreviated DEHP, is an organic compeund with the forntila
CsH4(CgH7COQ),. It is sometimes called dioctyl phthalate and abbreviated DOPyBeing produced onfa
massive scale by many companies, it has acquired many names and acronyms, including'BEHP.afid
di-2-ethylhexyl phthalate. Recently, the illegal use of the plasticizer DEHP in clouding@agents for use in
food has been reported in Taiwan, what is the structure of DEHP?

et o

(@]
O
N
© © (D) ?(\/\
O~ o
© \/(/\/
(@)

27. In the following four stereoisomers of 2-amino-3=hydroxybutanoic acid which chiral carbons have 2R,3S

configuration?
COOH COQ@H COOH COOH
A) HTNHy  (B)THIN—TAH #(C) H—TNHz (D) H.N——H
H——OH HOA#—H HO——H H——OH
CHs CH; CHs CHg

28. The volume-temperature plots below were made at different values of constant pressure while the number

of moles of gas 1 each experiment remained the same. Which curve represents measurements at highest

preSSure? nr
I .
I L -
3 /ll L .
) T
(A)A (B)B e N
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29. Consider the following changes:
H,O(s) — H,0() AH,
HO0() — HxO(g) AH;
H,O(g) — HyO(s) AH;
Using Hess’ Law, the sum all of AH; + AH, + AHj is
(A)>0 B)=0
©)<o0 (D) sometimes > 0 and sometimes <0
30. Choose the best series of reactions (A-D) for the synthesis of 3-bromoanilline ffomrbenzehe’shownibelow

Ty I

Br
0 — Q,
Br, HNO; H,
(A)
FeBr H,S0, Ni
HNO; Fe Br,
B H,s0, HCI FeBr;
HNO, Br, Fe
© HySO4  FeBry HCl
HNO; Fe HNO; 1NN, 1380,
D) ns0, HCI H,S0,

2. CuBr, HBr

31. Which of the following ofbital diagrands represents @ paramagnetic atom?

® O O© O
. @ O @O O
OO OO0

(A) 14and 2 only (B) 1 and 3 only (C) 2 and 3 only (D) 3 only

32. In a certain mountaindrange, the atmospheric pressure is 608 mmHg. What is the temperature of water boil
under these conditions? Some information that may be useful is the following:

AH _
2 2w | ool R 9314 KK - mol);  AHp=44.0 ki/mol
F)l R TZTI

(A) 942 °C (B) 96.3 C (C)98.4 C (D) 99.6 °C

5 B R
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33. When

*>U collides with one neutron, fission occurs, and the products are four neutrons, 3 Sr, and
(A) 123 Xe (B) ' Xe (©) 'uXe (D) 5 Xe
The phase diagram below is to be used for Questions 34 - 35

T

34. The highest point to which line XZ can be extended is called the
(A) normal boiling point

(B)triple pOint
(C) melting point (D) etitigal point
35. The change from point O to point N corresponds_to
(A) condensation (B) evaporation (C) freezing (D) sublimation

36. Which structure of molecular formula C,Hg@l15 fitsithe "WNMR spectrum shown below?

e
d
t
\ q
sextet
I MJ
rrrrTrrr Tt T Tt Tt T
i1 w0 s s 7 & > 4 3 Z 1 0
HSP-00-228 alalgy]
Cl
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37. For the system described by the figure below, which statement is CORRECT?

Potential

eleregy \

A+R
D

Reaction coordinate

(A) The forward reaction is endothermic
(B) E, for the forward reaction is greater than for the reverse reaction

(C) The effect of a temperature change is greater for the reverse reactiomjthan forithe forward reaction
(D) A and B are more stable than C and D

38. Which of the following concentrations can change with a chafigedn temperdture?
1. molality

2. molarity
3. mole percentage
(A) 1 only (B) 2 only (C).3 only
39. Carbon monoxide is a hazardous air pollutantbecause, it
(A) reacts with oxygen to form CO2
(B) catalyzes smog formation
(C) forms a stable complex withshemgglobin
(D) catalyzes the decomposition of 0zone

(D) 1 and 2 only

40. The proton NMR of a compoundy/CsHeClO, has the following peaks. Which compound below best fits the
data?

broad singlet 2.00 (1)
triplet 2.41 (2H)
triplet 3.69 (2H)
doublet 7.02 (2H)
ddoublet 7.50 (2H)
?II
OCH,CH,ClI CHCH; CH,CH,OH CH,CH,OH
/’L =
() B | (™ D) |
SN X Cl
Cl Cl
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41. A suggested mechanism for the decomposition of ozone, 203 — 30, , is

kq
(OF = 0O, + 0 fast equlibrium
K.
ka
0, + 0 20, slow step
According to this mechanism, the rate law will be
k, [0,][0]
(A) ko[O][O5] (B) —L 20
k, [0;]
k .k 5 k.k, [0,
(C) —=2[0s]70] (D) X2 D
M N
42. At a given temperature, K = 0.020 for the equilibrium
PCls(g) == PCli(g) + Clx(g)
What is K for reaction Cly(g) + PCls(g) == PCls(g)
(A) 0.020 (B) 50 (C) 100 (D) 500

43. The table below lists the solubility product for gompeunds.

compound CaCO; Pbl, AgBr Fe(OH),

Ksp 4.8 x 1099[A1.1x10° | " Bx 10" | 8x10™°
Which salt is the most soluble (mol/L) in water?

44. The following data were obtaingd forghe reaction

(C) AgBr (D) Fe(OH),

2A+B — ‘“products
[A] (mol/L) [BY\(mol/L) Initial Rate [mol/(L ¢ s)]

0.2 01 5
0.2 0.2 20
0:6 0.1 15
What is the order of the reaction with respect to B?
(A)O (B) 1/2 O 1 (D)2

45. Which process(es) is (are) most likely to lead to acid rain?
1. pollutants fwdm a copper smelter
2. the burning of coal containing sulfur

3. xcessive spraying of herbicides or insecticides

(A) 1 only (B) 2 only (C) 3 only (D) 1 and 2 only

an AgNOs solution?
(A) Cr(NH3);Cls (B) K[Cr(NH3)2Cly]

46. Which of the following coordination compounds will immediately form a precipitate when combined with

(C) Cr(NH3)2(H,0)(Clz) - (D) [Cr(NH3)6]Cls
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(base peak). What is the possible formula for this compound?

100 —
MS—HL-1583 mfz =77

20
=, .
= M* =156
E 50 - . M2 =158
= &~
. |
s
E 40 —
€T
[N

20—

0 IIII|IIII|IIII|IlII|IIII|I!'I!|IIII|III!IIIII|IIII|IiII|IIII|IIIH! !!u||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||i||||||||| !!||||||||||||||||||||||||||||||||||||
25 50 75 100 125 150 175
m/ z
(A) C5H10C1 (B) C5H12BI‘ (C) C6H5C1 (D) C(,H5BI‘

48. Consider the following reaction, which is'Spentancous at room temperature:
CsHg(g) + 502(g) — 3CO,(g) + 4H,0(g)
One would predict that
(A) AH is + and AS is +
(C) AHis—and AS is +

(B) AH is—and AS is —.
(D) AH is + and AS is —.
49. Identify compound Y.

H2 Bl‘z
H,C—C=C—CH; —24 4L > X —~» Y
Ldandlar Pd

(A) 2.bremebutane

(B) meso-2,3-dibromobutane

(C) 2,3-dibromo-2-butene

(D) racemic (2R,3R)and’(2S,3S)-2,3-dibromobutane
50. Which oflthe following cannot undergo an E2 reaction?

H:C Br
H;© CH,B 3
3 20T CH,

CHyBr

CHs

(A) (B) (C) (D) B and C

47. A compound which EI-MS spectrum is shown below, has M =m/z 156, M™ =m/z 158, and m/z =77
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I. Vocabulary and Usage: Choose the one word or phrase that best keeps the meaning of‘the/original sentence
if it is substituted for the underlined word or phrase.

1. Economists are questioning whether the current system of international currency“trading should e changed.

(A) livestock (B) stock (C) academia (D)Ymoney
2. Those who procrastinate often lose out on missed opportunities.

(A) cheat (B) delay (C) wonder (D)dictate
3. Once a rarity, CD-ROM drives are now ubiquitous.

(A) widespread (B) cheap (C)«essential (D) creative

4. Psychologists debate the best way to help people overcome their phohias.
(A) obsessions (B) fears (C)prejudices (D) troubles

5. The scientist spent months searching for an elaborateimachine.
(A) complicated (B) proper (C) accountable (D) bewildered

6. While affluent consumers pay several dollarsfora tup of caffee — helping international corporations make
millions in profit, the coffee farmers themSelves®€njoy few bengfits.
(A) sick (B) rich (C)anhappy (D) needy

7. Bungee jumping originated from an island in the Pacific, where the act of jumping from the top of a high
tower is something that local young men.do as a trial\of courage.
(A) bond (B)‘cost (C) test (D) journey

8. Patients who suffer from Post<Traumatic,Stress Disorder, or PTSD, a condition often triggered by the
experience of traumatic or Stressful events,\have symptoms such as having difficulty to concentrate, insomnia
worry, confusion, heart palpitationsgand depression which may last for many years after the event.

(A) caused (B)“arrested (C) blocked (D) stopped

9. Transmitted by the bitesof the Aedes aegypti mosquito, Dengue Fever, also known as Breakbone Fever, is an
infectious tropical"disease caused by the dengue virus.
(A) false (B) productive (C) harmless (D) contagious

10. The hospital standardized mortality ratio (HSMR) is an important measure to support efforts to improve
patient safety and quality of care in Canadian hospitals.
(A) quality (B) medication (C) ethic (D) death

11. Randy Pausch, formerly a professor at Carnegie Mellon University in the U.S., gave an inspirational final
speech to his students after the doctor had diagnosed him with terminal cancer.
(A) reviving (B) scary (C) fatal (D) benign

P
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12. Unlike hybrid cars, conventional vehicles are operated on fuel and are less environmentally friendly.
(A) exotic (B) foreign (C) polluted (D) traditional

13. Though Brazil’s economic and social situation has recovered recently, President Dilma Rouseff still has to
work hard to counteract the effects of the international financial crisis.
(A) resurrect (B) reward (C) resist (D) recommend

14. The threat of recent natural disasters is a reminder that despite our technological advancesgmemare still
extremely vulnerable to the power of Mother Nature.
(A) secure (B) strong (C) unprotected (D) durable
Il. Grammar and Structure: Select the one word or phrase that best completes the sentence:

15. Canada does not require that U.S. citizens obtain passports to enter the®eountry, and

(A) Mexico does neither (B) Mexico'deesn’t either
(C) neither Mexico does (D) neither Mexigo
16. in 1939, the Borne Bridge spans the Cape Cod @analfand‘is oine of thesmany grand projects
completed in the Depression Era.
(A) Completed (B) Completes (C) HavingfCompleted (D) Completing
17. No matter , Julie often throws upratithe sight of blood and she believes that she has a calling
to serve as a nurse.
(A) how ridiculous it seems (B) how seems it ridiculous
(C) ridiculous how (Dpthat how is ridiculous
18. Passengers tickets 2 weeks in advance wilfbe given an early-bird discount, plus an opportunity to
win an i-Pad.
(A) purchasing (B) purchased (C) who purchasing (D) purchase
19. They spent a lazy afternoémisitting bythe beach doing nothing. , they enjoyed a romantic lunch
at a waterfront restaurant.
(A) Meanwhile (B) Afterwards (C) Earlier (D) Subsequently

20. In Asia, many people still livegvithgtheir parents even though they are making their own living.
, young peopledin the Unitéd States move away from their family as early as they go to

college.
(A) Forthis.reason (B) On the contrary (C) In addition (D) In the same way
21. for her loyal dog that barked so loudly to wake the neighbors, the old lady would not have
been found passed out,on the floor in her home.
(A) If itis not (B) If it was not (C) If it wouldn’t be (D) If it had not been
22. Eco-tourism, one @f the newest sources of the revenue for the city, for one-third of this small
Caribbean island’s total economy.
(A) had accounted (B) is accounted (C) accounts (D) has been accounted
23. Johnny is used to up late, which is why he always shows up in his morning classes looking
tired.

(A) stay (B) having stay (C) staying (D) stays
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25.
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28.
29.
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Cloze Test:
Choose the best answer for each missing word or phrase in the passages.

Beer is nearly as old as recorded history. Man is believed to _24  beer at about the same time _ 25
learned to make bread. Archaeological evidence indicates that beer _26 produced in Mesopotamia
around 6000 B. C. In the earliest __ 27  civilization, ancient Sumer in the near East, about ferty percent of
the grain crop went to make beer, and _ 28  was apparently also used for currency by the lecal nobility.
Beer, bread, and onions probably formed the basic diet of the ancient Egyptian people, ant.someoftheir
beer had an alcoholic content of up to twelve percent. The Greeks carried the art@fbrewing feam Egyptdnto
Europe, and the Romans learned about beer drinking during _ 29  conquest of GreecehBrewingqapidly
took hold in northern and Western Europe where grape-growing was impractical begause of'the weather.

(A) start brewing (B) have started brewing (C) started t@brewing (D) started brewing
(A) it (B) they (C) he (D) when

(A) was (B) were (C) had (D) being

(A) know (B) knowing (C) being kmown (D) known

(A) whose (B) they (C) which (D) it

(A) which (B) its (C) whose (D) their

Reading comprehension: There are three‘passages, in'the feading comprehension test. Choose the best
answer to each questionson,the basis of what is stated or implied in the passages.

1)

30.

31.

Our eyes and ears might be called transformers because they sense the light and sound around us and turn
them into electrical impulses that the brain can interpret. These electrical impulses that have been
transformed by the eyes and ears reach the brain and are turned into messages that we can interpret. For the
eye, the process begins as the eye admits light waves, bends them at the cornea and lens, and then focuses
them on the retina. At the back of each eye, nerve fibers bundle together to form optic nerves, which join and
then split into two optic tracts. Some of the fibers cross so that part of the input from the right visual field
goes into the left side of the brain, and vice versa. The process in the ear is carried out through sensory cells
that are carried in fluid-filled canals and that are extremely sensitive to vibration. Sound that is transformed
into electricity travels along nerve fibers in the auditory nerve. These fibers form a synapse with neurons that
carry the messages to the auditory cortex on each side of the brain.

According to the atithor, we might call our eyes and ears “transformers” because:

(A) They sense light and sound. (B) They create electrical impulse.
(C) The brain can interpret the input. (D) They travel from places to places.
In line 5, what does the word “them” refer to?
(A) Light waves (B) Fields (C) Eyes (D) Messages
b
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32. According to the passage, optic nerves eventually :
(A) bend (B) split (C) disappear (D) become messages

(2)
A headache is more than merely a pain in the head. Sometimes neck or upper back pain may also be
involved with a headache. It ranks among the most common physical complaints. Two of thesmost common
types of headaches are migraines and tension headaches. Possible causes of migraipnesnclade’lagk of sleep,
stress, or flashing lights. The symptoms include blurry vision and vomiting. Anothef.eommen/type.of
headache is the tension headache. A person will feel tense if he or she is too anXiaus a@bout something at
work, school, or at home. Besides, doing an activity repetitively in the same position for‘along period of
time can result in a bad headache. The neck and head muscles become iefse, and the headache tollows.

Some methods to prevent migraines include taking deep breaths and Iying down to rest in a dark room.
Another method is to imagine scenes in which one feels warm and comfortable. Bright or flashing lights
should be avoided. For a tension headache, one can relax tired"muscles with agnassage or head, neck, and
shoulder exercises. In order to deal with different sources of stress; experts recommend doing activities that
can help release stress, such as meditation or yoga. In addition to that, Sonie over-the-counter medications
such as aspirin might also help. However, if one has a headache and<the symptoms persist over several days,
one should see a doctor for further treatment.

33. What would be the best title for this article?

(A) Origins of Headaches (B) Do’s and Don’ts of Headache Prevention
(C) Causes and Prevention of Common Headaches “\(D)"Headache Reliefs

34. If a person is having trouble seeing and feeling like throwing up, which type of headache does this person
have?

(A) A migraine (B) A tension headache  (C) Both Aand B (D) None of the above
35. According to the article, which af £he fellowing may prevent a headache?

(A) Staying in a bright rogm (B) Doing an activity repetitively

(C) Having a massage (D) Taking a lukewarm bath
36. Based on the article, whichof the follewing is NOT a possible cause of headaches?

(A) Deing,gardening’in a hot day (B) Massaging head, neck, and shoulders

(C) Playing online'games all day long (D) Giving a presentation in front of lots of people

3)
In Chineseé medicinegallergies are considered a problem of the wei gi (pronounced “way chee”), or
protective gi. This4s the protective energy that circulates on the surface of the body, keeping out foreign
substances and pathogens. When an allergen gets in far enough to cause a full-blown immune response, it
means the outer protective layer needs to be strengthened.

Wei qi depends on the overall strength of the gi in the body; in cases of chronic allergies, there is often an
underlying weakness in Spleen, Lung and/or Kidney gi. There may also be a stagnation, excess, or
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imbalance of gi that weakens the protective gi from the inside.

For example, someone who gets very congested, foggy-headed, and queasy with allergies may have an
underlying Spleen deficiency. A person with Lung deficiency, on the other hand, might have more wheezing
or may get hives, eczema, or other skin reactions. Someone who gets red, itchy eyes and stubborn congestion
may have some Liver gi stagnation that weakens the Lung gi. Of course, in real life it is£ommien to have a
combination of these patterns. Your acupuncture and herbal treatments will be modified to'suit your specific

situation.
37. According to the article, where can we find wei gi on our body?

(A) In our immune system (B) On the surface (C) In the spleen (D) Mthe lung
38. In line 3, the word “full-blown” means

(A) developing (B) windy (C) half-way (D) eomplete
39. When people have weak gi in their spleen, lung or kidney, it is closely relevant to

(A) acute allergies (B) temporary allergies  (C)ong-term allergies (D) food allergies
40. What symptom was NOT mentioned when people have spleen, lungsand kidney deficiencies?

(A) stuffy nose (B) skin problems (C) breathing/problems (D) dry eyes

= ~ B i¥(Essay Writing) : (i~ 4g » 3+ 20 &)

The majority of Taiwan’s senior citizens living on their own are uneasy about visiting doctors and find trips
to hospitals unsafe and inconvenient according to a recent survey conducted by the Taipei-based Huashan
Social Welfare Foundation. In no more than 200 words, discuss what could be done by our government to

solve this problem.
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1. The liver is involved in detoxification of many poisons and drugs. Which of the following'structures is
primarily involved in this process and therefore abundant in liver cells?
(A) Transport vesicles (B) smooth ER (C) Golgi apparatus (D) Nuglearenvelope

2. Which of the following is a protein synthesized at specific times during the cell.€ycle that assogiates withfa
kinase to form a catalytically active complex?
(A) PDGF (B) MPF (C) protein kinase (D) eyclin

3. The hormone primarily responsible for setting the basal metabolic rate andfor promoting the maturation of
the brain is

(A) TSH. (B) thyroxine. (C) ACTH. (D)cortisol.
4. Which of the following cells of the pancreas secrete insulin?
(A) exocrine cells (B) alpha cells (C) betacells (D) delta cells

5. A biologist discovers two populations of wolf spiders whose members/appear identical. Members of one
population are found in the leaf litter deep withinfthewoods. Membérswef the other population are found in
the grass at the edge of the woods. The biologist.decidesito designate the members of the two populations as
two separate species. Which species concepis thishiolegist. most closely utilizing?

(A) phylogenetic (B) ecological (C)Physiological (D) morphological

6. Which group includes members that are importantsprimary producers in ocean food webs, causes red tides
that kill many fish, and may even be carnivorous?
(A) ciliates (B) apicomplexans (C) dinoflagellates (D) brown algae

7. The blastopore denotes the presefice of an endoderm-lined cavity in the developing embryo, a cavity that is
known as the

(A) archenteron. (B) blastala, (C) coelom. (D) blastocoel.
8. What type of specialized junction connects'epithelial cells lining the renal tubules?

(A) tight junctions (B) desma@somes (C) gap junctions (D) intercalated disks
9. In both males-and females, gonadotropin secretion by the anterior pituitary is stimulated by

(A) GnRH. (B) FSH. (C) GHRH. (D) androgens.
10. The corpus luteum issmaintained for the first 10 weeks of pregnancy by

(A) progesterone. (B) estrogen. (C) hCa. (D) LH.

11. Which of the following is an autoimmune disease in which myelinated neurons become the target of the
immune response?
(A) rheumatoid arthritis ~ (B) myasthenia gravis (C) multiple sclerosis (D) diabetes mellitus

12. The reason older persons are more sensitive to sun exposure and more likely to get sunburned is that with
age
(A) glandular activity declines. (B) skin thickness decreases.
(C) melanocyte activity declines. (D) vitamin D3 production declines.
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Glucose diffuses slowly through artificial phospholipid bilayers. The cells lining the small intestine,
however, rapidly move large quantities of glucose from the glucose-rich food into their glucose-poor
cytoplasm. Using this information, which transport mechanism is most probably functioning in the
intestinal cells?

(A) simple diffusion (B) phagocytosis
(C) active transport pumps (D) facilitated diffusion
The structure of a protein that contains two or more polypeptides is the
(A) primary structure. (B) secondary structure.
(C) tertiary structure. (D) quaternary structures
A man with Klinefelter syndrome (47, XXY) is expected to have any of the follewing except:
(A) lower sperm count. (B) possible breast enlargement:
(C) increased testosterone. (D) female body,characteristies.
Ketoacidosis in untreated diabetes mellitus is due to
(A) excessive fat catabolism. (B) hypoventilation.
(C) excessive fluid loss. (D) excessive eatinguand obesity.

If humans have 2,900 Mb, a specific member of the lily family’hag120{000Mb, and a yeast has ~13 Mb,
why can't this data allow us to order their evolutionary significance?

(A) Size matters less than gene density. (B) Size does not compare to gene density.

(C) Size does not vary with gene complexity. (D) Size is"camparable only within phyla.

Drinking alcohol makes you urinate more freguently because
(A) alcohol contains caffeine.
(B) alcohol inhibits the release of ADH andhtherefore causes excessive urinary water loss.
(C) alcohol inhibits the release of renin, a hormene that,inCreases water reabsorption in the kidneys.
(D) alcohol causes more water to filter from thetblood into the kidneys.

Celery stalks that are immersed inrfreshawater for several hours become stiff and hard. Similar stalks left in
a salt solution become limp andisoft.#/rom this we can deduce that the cells of the celery stalks are

(A) hypotonic to both fresh avatersand.the salt solution.

(B) hypertonic to both fresh watér and the salt solution.

(C) hypertonic to fresh waterdout liypotonic to the salt solution.

(D) hypotonic to fresh water butdypertonic to the salt solution.

Which kind,of metabelit poison would most directly interfere with glycolysis?
(A) an agent that'reacts with oxygen and depletes its concentration in the cell
(B) angagent that binds to pyruvate and inactivates it
(C) an agent‘that clesely,mimics the structure of glucose but is not metabolized
(D) an agent that blaCks the passage of electrons along the electron transport chain

In cats, black fureolor is caused by an X-linked allele; the other allele at this locus causes orange color. The
heterozygote is tortoiseshell. What kinds of offspring would you expect from the cross of a black female
and an orange male?

(A) Tortoiseshell females; tortoiseshell males

(B) Black females; orange males

(C) Orange females; orange males

(D) Tortoiseshell females; black males
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A young animal has never had much energy. He is brought to a veterinarian for help and is sent to the
animal hospital for some tests. There they discover his mitochondria can use only fatty acids and amino
acids for respiration, and his cells produce more lactate than normal. Of the following, which is the best
explanation of his condition?

(A) His mitochondria lack the transport protein that moves pyruvate across the outer mitochondrial

membrane.

(B) His cells cannot move NADH from glycolysis into the mitochondria.

(C) His cells contain something that inhibits oxygen use in his mitochondria.

(D) His cells lack the enzyme in glycolysis that forms pyruvate.

The frequency of heterozygosity for the sickle cell anemia allele is unusually high{ presumably-becausedhis

reduces the frequency of malaria. Such a relationship is related to which of the follewing?
(A) Mendel's law of independent assortment
(B) Mendel's law of segregation
(C) Darwin's explanation of natural selection
(D) Darwin's observations of competition

The enzyme telomerase solves the problem of replication atthegnds of linear chramosomes by which
method?

(A) causing specific double strand DNA breaks that result4n blunt'ends @n both strands

(B) causing linear ends of the newly replicated BNA to circularize

(C) adding numerous short DNA sequences such asil TAGGG, whichéform a hairpin turn

(D) adding numerous GC pairs which resistfydrolysi$iand maintain chromosome integrity

When DNA is compacted by histones int@“10 nm-and30 nmifibers, the DNA is unable to interact with
proteins required for gene expression. Theretefe, tosallow for these proteins to act, the chromatin must
constantly alter its structure. Which processes eontributeyto this dynamic activity?

(A) DNA supercoiling at or around H1

(B) methylation and phosphorylation ofshistone tails

(C) hydrolysis of DNA molecules where they are wrapped around the nucleosome core

(D) accessibility of heterachromatin to phosphorylating enzymes

Which of the following is corregt fogbothyprokaryotic and eukaryotic gene expression?
(A) After transcription, a 3' poly-A'tail and a 5' cap are added to mMRNA.
(B) Translation of mMRNA £an begin before transcription is complete.
(C) RNA polymerase_binds to the promoter region to begin transcription.
(D) The mRNAtranscript is the exact complement of the gene from which it was copied.

Which efiythe following is a correct statement about nitrogen fixation in root nodules?
(A) The plant eontributes the nitrogenase enzyme.
(B) The'process is relatively inexpensive in terms of ATP costs.
(C) Leghemoglobin helps maintain a low O, concentration within the nodule.
(D) The bacteria of the nodule are autotrophic.

In animals, embryonic stem cells differ from adult stem cells in that
(A) embryonic stem cells are pluripotent, and adult stem cells are totipotent.
(B) embryonic stem cells are totipotent, and adult stem cells are pluripotent.
(C) embryonic stem cells have more genes than adult stem cells.
(D) embryonic stem cells have fewer genes than adult stem cells.
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29. Which of the following best describes sSIRNA?
(A) a short double-stranded RNA, one of whose strands can complement and inactivate a sequence of
MRNA
(B) a single-stranded RNA that can, where it has internal complementary base pairs, fold into cloverleaf
patterns
(C) a double-stranded RNA that is formed by cleavage of hairpin loops in a larger precursor
(D) a molecule, known as Dicer, that can degrade other mMRNA sequences

30. Which of the following series best reflects what we know about how the flu virus moves between species?

(A) An avian flu virus undergoes several mutations and rearrangements such thatit. is able to be
transmitted to other birds and then to humans.

(B) The flu virus in a pig is mutated and replicated in alternate arrangements so‘that humans who eat the
pig products can be infected.

(C) A flu virus from a human epidemic or pandemic infects birds; the*pirds replicatethevirus differently
and then pass it back to humans.

(D) An animal such as a pig is infected with more than one virus, genetie.recombination occurs, the new

virus mutates and is passed to a new species such as a bird,theirus,mutates and,can be transmitted to
humans.

T 1y

31. Biofuels are mainly produced by:

(A) plants that convert hemicellulose into gasoline.

(B) the breakdown of cell wall biopolymers into sugars that can be fermented.
(C) the genetic engineering of ethanol genegating genes,into plants.

(D) plants that are easy to grow in arid environments

32. A plant will recognize a pathogenic invader

(A) if it has many specific plant disease resistanée (R)‘genes.

(B) when the pathogen has an R gene complementary to the plant's antivirulence (Avr) gene.

(C) when the pathogen secretes Avr pretein.

(D) if it has the specific R'geng that gorresponds to'the pathogen molecule encoded by an Avr gene.

33. All of the following are respanses of plants to cold stress except:

(A) the production of a specifigfSolute “plant antifreeze" that reduces water loss.
(B) excluding ice crystals from the interier walls.

(C) conversion of the fluiddmosaiecell'membrane to a solid mosaic one.

(D) an alteration of membrane lipidsso that the membranes remain flexible.

34. Processing of filtrate'in the proximal and distal tubules accomplishes what important function?
(A) sorting plasma proteins according to size

(B) conwerting toxic-ammonia to less toxic urea

(C) maintaining a censtant pH in body fluids

(D) regulatingthefspeed of blood flow through the nephron

35. Your bone cells, muscle cells and skin cells look different because
(A) they contain different numbers of genes.

(B) different genes are active in different kinds of cells.

(C) they are present in different organs.

(D) each cell contains different kinds of genes.
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36. In vertebrate animals, spermatogenesis and oogenesis differ, in that

(A) oogenesis begins at the onset of sexual maturity, whereas spermatogenesis happens in embryonic
development.

(B) oogenesis produces four haploid cells, whereas spermatogenesis produces only one functional
spermatozoon.

(C) cytokinesis is unequal in oogenesis, whereas it is equal in spermatogenesis.

(D) spermatogenesis is not completed until after fertilization occurs, but oogenesis is gompleted by the
time a girl is born.

37. Biologists have discovered how to put together a bacteriophage with the protein coat ofphage T2%and the
DNA of phage lambda. If this composite phage was allowed to infect a bacteridmythe,phagesgproduceddn
the host cell would have

(A) a mixture of the DNA and proteins of both phages.

(B) the protein and DNA of phage lambda.

(C) the protein of phage T2 and the DNA of phage lambda.
(D) the protein of phage lambda and the DNA of phage T2.

38. Which of the following hormones have antagonistic (opposifng)£ffects?
(A) growth hormone and epinephrine
(B) glucagon and thyroxine
(C) ACTH and cortisone
(D) parathyroid hormone and calcitonin

39. Which of these statements about edema is false?
(A) Edema may be caused by blockage efdlymphaticivessels.
(B) Edema may be caused by high blood presSures
(C) Edema may be caused by increased plasmagproteiny
(D) Edema may be caused by leakage of plasmaprotein into tissue fluid.

40. Which of these statements@boutgamma interferon is false?
(A) It stimulates the immunesystem to attack infected cells and tumors.
(B) It is produced by almest‘allieells gfithe body.
(C) It is a polypeptide regulator
(D) It can be produced in responsé to viral infections.

41. Which of these statements @bout intrinSic factor is false?
(A) It helps,preventgpernicious anemia.
(B) It is secreted by the pancreas.
(C) Itpromotes absorption of vitamin B, in the intestine.
(D) It isa polypeptide.

42. Which ofithe following would tend to reduce the concentration of lactic acid that accumulates in a muscle
cell as a result of eontractile activity?
(A) increasing the diameter of the cell
(B) increasing the number of mitochondria in the cell
(C) decreasing the oxygen supply to the cell
(D) increasing the concentration of glycolytic enzymes.

e




ZETABI1008 £ R

LY FEY 2RI LR

TR 2+

3P | 100/6/19 |F AT &

6/6

- ‘ﬁ‘fgﬁj‘iﬁﬁiﬁﬁ%/’é*& —kr’ﬁé,i'é‘)%‘ TR L ,;:’!—5"_#\5/\ BAEH o
‘&ﬁﬁz‘éiléq’ZprM}#%—l‘F;tg #\.g«f: %“FP\IF‘g

—“Fll’ ’ Z%?{LA\ °
> j“-j,k‘}tg‘v/ﬁxxtk’ “"7?'}"1" I R Zf %ﬂ{pﬁ'—kj‘%“’

43. Which of these statements about fat digestion and absorption is false?
(B) Triglycerides are hydrolyzed by the action of pancreatic lipase

(D) Emulsification by bile salts increases the rate of fat digestion

44. Moment-to-moment changes in total peripheral resistance are normally due to changes in
(A) the viscosity of blood.

(B) the radius of certain blood vessels in the systemic circuit.
(C) the lengths of blood vessels in the systemic circuit.
(D) the cardiac output.

45. The motor end plate is

(A) the specialized region of an effector organ innervated by an autonemic postganglionie aetron
(B) the specialized synaptic terminal of autonomic postganglionieineurons

(C) the specialized synaptic terminal of the motor neuron.
(D) the specialized region of skeletal muscle innervated by a motor meuron

46. Which of the following is most likely to cause a decrease in the'stroke volume of the'left ventricle?
(A) an increase in end-diastolic volume

(B) an increase in the activity of sympathetic nerves to the heart
(C) an increase in mean arterial pressure
(D) an increase in end-diastolic pressure

47. Lymphatic capillaries differ from blood capillaries in that
(A) lymphatic capillaries are not connectethto@ny.other vessels.
(B) lymphatic capillaries have a lower permeability to,water

(C) lymphatic capillaries have a lower permeability to small solutes
(D) lymphatic capillaries are blind ended.

48. If arterial pressure is elevated, baroregéptor signals trigger which of the following responses?
(A) an increase in epinephrinesecrétion

(B) a rise in vasopressin secretion
(C) a fall in plasma angiotensin'11 levels

(D) increased activity in symipathetic vasoconstrictor nerves

49. In respiring tissues, a rise in blood Pce» causes all of the following except
(A) afise itheseoncentration of carbaminohemoglobin

(B) an increase in the affinity of hemoglobin for oxygen.
(C) antincrease in the hydrogen ion concentration.
(D) arise in bicarbopate concentration.

50. Which ofithe following is not true about helper T cells?
(A) They secrete antibodies.

(B) When activated, they secrete IL-2 and other cytokines.
(C) They are subject to infection by HIV.

(D) They function in both cell-mediated and humoral immune responses

(A) Triglycerides are resynthesized from monoglycerides and fatty acids in the intestinal epithelial cells

(C) Triglycerides, as particles called chylomicrons, are absorbed into blood capillaries within the villi




