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PART |. Vocabulary. 30 points. >R
1 ~10: Please choose one answer iRymeaning t hem rd or phrase.

11 ~ 20: Please choose one best an i h of the blanks.
15 20 0.5

1. The publication disseminated informati
(A) dissected (B) analy

2. Adam’s attitude toward his boss
(A) subdued (B) submissive

3. The conversation between the two leaders w
(A) greetings (B) bless

4. So far nobody has found a silver bull ming errors as thie more you t y to fix bugs the more you often

introduce. >R

(A) weapon (B) t ) sol utioEﬂﬂé device
5. In giving an equivocal answer, the senator tried everyone but no one.

(A) ambiguous (B) equii © a D) artigtic

6. If you closed your eyes and just i
(A) promotion (B) stri

sworn it was alabor protest.
(C) starvation (D) evaluation

7. Linguists believe that our ability for langu

(A) acute (B) accultur (C) brew hereditary

If education is the transmission of civilizati i i Civilization is not inherited; it has to
be learned and earned by each gen : iss i upted for one century, civilization

would die, and we should be savages agai

o ) (10)
of wealth and toil in the provision o
8. (A) transformation (B) transfer (C) transit (D) trangdlation
9. (A) the uncultivated (B) the subjugated (C) the D) the endangered
10. (A) emancipated (B) inevit (C) unpar (D) undoubtedly
11. The odor didn’t vanish, but on
(A) stumbled (B) resid \ (©) lingered (D) strolled
12. He into her eyes and declared hislovefor her.
(A) glanced (B) glared (C) gazed (D) glimpsed
———
13. Unless you give up smoking, you mmagl ng your health.
(A) bear (B) suffer (C) make (D) run
14. Feeling by the heavy work in th . Pneed a bresk. e
(A) accomplished (B) detracted (C) infuriated (D) overwhelmed
15. People are out of work in high numbers in most European countrm, no governments are about to asaresult.
(A) refuse (B) topple (C) transmit (D) cancel
16. Waitingisa of imprisonment. Oneis being punished not for an offense of one's own but often for the

inefficiencies of those who impose the wait.
(A) form (B) person (C) trend (D) virtue



Americans are, well, being American. They’'re _(17) their faith in the future. If they don’'t own a home, they want one.
The homeownership rate—the share of households not renting—isnow a _(18) high of 68 percent: in 1990 it was 64 percent.
Those who aready own want to “trade up.” On average, Americans homesare _(19) whiletheir yards are shrinking. Since
1987 the size of the median new home has grown 17 percent to 2059 square feet, while the size of the median lot has _(20) 6
percent to 8750 square feet. In 1987 only 23 percent of new homes had four or more bedrooms. By 2000 about 35 percent did.
(Source: Newsweek. Feb. 25, 2002. )

17. (A) expecting (B) exhausting (C) expanding (D) exercising
18. (A) rhetorical (B) theoretical (C) historical S es(B).reciprocal
19. (A) expanding (B) extendin (© enervatingn D) eradicating
20. (A) deduced (B) dropp x (C) decay n(D eceased

PART Il. Structure: Choose the best answer t ompletethe sentencei0 poin
1 10 0.33
21. John Hancock participated in signin eclaration o rth the reasons for the
independence of isnow th es from Great Britain.
(A) that (B) w which _ j__ﬂwhat

22. the fact that it’'s overpriced, the house will certainly sel % —
(A) In spite of (B) Despite of (C) Although

23. I-lan used to rain year round cal
(A) becauseit’'s (B) owin (C) isthat whose (D) because of its

24. Not until the 1960s X E§§
(A) did women's movements begin to surgein the West.
(B) women’'s movements began to sur@esn the W
(C) began women’s movements t i .
(D) were women's movements b nt .
25. “It'scold in the hospital.” “Let’'s mem.”
(A) installing (B) beinstalled (C) install

26. “Where have you been?”  “Sorry, | h
(A) to stop to get (B) stop g

installed

some milk.”

(C)tost p get

ain. Something radiates from
pact that perhaps reaches far into
that in the vastness of modern

their lives, some light that shows the way
the future. | find many men nowaday
societiesthereisnothing _ (29)  importa
mankind, with breadth of vision, with.ce

27. (A) against (B) to
28. (A) oppressing (B) oppress 2" (C) oppr
29. (A) at (B)in

30. (A) with (B) of

PART Il1. Cloze: Choosethe best answer t
1 10

A team of scientists have found a chea%tive way of helping save the lives of millions of children — by providing
them with clean water. More than six millio n the developing wokldsdies™(81)  waterborne diseases every year,
but the scientists have broughtto _ (32)  asimple Indian seed which naturally cleans polluted water.

In developed nations, chemicals are used to clean water. These-aresmueh™ (33" “f5F"devel oping nations to import.
(34) ,thediscoverythat _ (35) seedsof the Meringa Oleferatreewill _ (36)  impurities such as bacteriato stick

together isof _ (37)  importance.

The seed has proved successful in full-scale water treatment works. As aresult, poorer countries will be able to save
substantial _ (38)  of money aswell as reducing the potential threat _ (39)  infection.



There are also other benefits of cultivating the Meringa Oleiferatree. It isvery fast-growing, highly nutritious, _ (40)
vegetable oil and can be used to make fertilizer and medicina ointment.

31. (A) after (B) from (C) about (D) for

32. (A) brightness (B) light (C) glow (D) flare

33. (A) excessive (B) steep (C) precious (D) costly

34. (A) Therefore (B) However (C) Then (D) In addition

35. (A) grated (B) abraded (C) groum-)"'@'ponshed

36. (A) attrat (B) x © mak eate
37. (A) grand (B) Iwgﬁq super reat
38. (A) lots (B) nu (C) amount (D) extents
39.(A)in (B) from (©)to

40. (A) yields (B) bears ©) g A ns

are based on the preceding passage. 3
2 15 0.

The attack on competitive sports im'schools in two new forms:
tend to grow up throwing a ball against astoop, ost girls ma

with an athletic disadvantage. The schools.are addressing this probl ey
downgrading or eliminating team games.

ement and other school movements that
nce than with equality. The basic teaching, that nobody is better

The other, more serious argum
promote “equity issues,” and are less conc
than anybody else, leads believersto op

The anti-achievement ethic buried in the “ le can lose without humiliation and win

without feeling superior.

ity” argument is adeadly

eWriter’sRe'jﬁ
iNgpri S untrue abou 1-C itive th ?

(A) Girls are less athletic than boys so.compétitivegames should .

(B) Competitive games emphasize on.excell¢ dihence violate the spivitS of equality.
(C) The production of winnersi ifi Is/avielation of human rights.

(D) Schools downgrade competitive spor [S iArorder,to ensure gender equ

(Source: Stephen McDonad & William Sa

41. According to the passage, which of the follow

42. From the passage, what can be inferred.abg
(A) The attack on competitive sports |s '”

impartiality. Many ministers have
ery few have ever complained of any

remarked on the struggle for power betw e aliththel top civil servants, b
' : ' i t of politics and on their being absolutely

political bias. Top civil servants kno
loyal to their present minister.

Modern criticism of the civil service doﬁsli on its loyalty butditseffieieney: Despite reforms, the top rank of the
civil serviceisstill largely made up of people from the same narrow section of society—people who have been to public school

and then on to Oxford or Cambridge, where they studied subjects Wﬂguag&s

(Source: James O’ Driscoll’s Britain-- The Country and Its People: An Introduction for Learners of English. 1995. )



43. Which of the following is untrue about civil servantsin Britain?
(A) Party loyalty is not expected of them.
(B) Efficiency is where they need to improve.
(C) Playing politicsis one of their major responsibilities.
(D) A mgjority of them share similar backgrounds.

44. What is the topic of this passage?
(A) Therising power of the British civil service.
(B) The merits and weaknesses of the British civil service.

(C) The contribution of Oxford and Cambridge. )——

(D) Civil servants’ political bias and impartiality.

>

Organically grown plants are not pesticid H icides |eave traces in the soil for years,
and the traces may be absorbed by thé"plant anically” grown. Rainfall may wash pesticides from neighboring
farms onto “organic” field, and sprays Ications of chemicals dkift and gawuse the same problem.

45. What is the main idea of this passage?

(D) The FDA examines organic foods.

46. The author says in the passage that
(A) conventional, not organic, foods contain
(B) organic, not conventional, foods c
(C) both conventional and organic fo
(D) neither conventional nor organi

47. It is stated in the passage that
(A) organic foods may absorb pesticide
(B) toxic substances are not found in
(C) toxic substances are not found
(D) bone meal and seafood contai

history. Thisterm has been primarily
ideals, but apervasive “American” culture.

turmoil of their home countries whicl ted 'f hus “melting” into American society.

However, in recent years, this term has lost much of its popularity, prima rily_becatise of-amincreas ng emphasis on diversity
among ethnic groups. Ironically, thisemp Springs from anothérAm individuality. Instead, many
prefer to refer to the United States as a “salad bow! ewing each 0 any éthnic groups in America as a component of a
salad, thus preserving its own identity i 2 at the same time, inter g with the other vegetables to create a
delightful mix and variety. Certainly i makes i deal of sense with regard to geography, as ethnic distribution in

the United Statesi is hardly unlform Ne Chi natown and Littleltaly, is an excellent example of this separation.

ties of ethnic groupsin the United

(B) It contrasts atraditional view of A

(C) It gives an overview of the various segments of American soci
(D) Itisaharsh critique of Amer%
———
49. Some people favor describing A |@wl ” instead of as a“melting pot” because the term “ salad bowl” better
expresses the idea of .
(A) self-involvement (B) diversity E © homosexw) power

50. The word “pervasive” in line 4 is closest in meaning to

(A) prevalent (B) aged (C) olligoingem————(m)Sifte i gent




51. The author mentions New York’s Chinatown as an example of
(A) Chinese influence worldwide
(B) the best American travel destinations
(C) uneven ethnic distribution in the United States
(D) how immigrant communities are smoothly integrated into the American “melting pot”

As heart disease continues to be the number-one killer in the United States, researchers have become increasingly
interested in identifying the potential risk factors that trigger heart attacks. High-fat diets and “life in the fast lane” have long
been known to contribute to the high incidence of heart failure. But acr@&—uia thelist of risk factors may be
significantly longer and quite surprising.

Heart failure, for example, appearsic
cold weather, and more people experi h ol the week. In addition, people are
more susceptible to heart attacks in theTirst ter waking. Cardiologists first observed this morning phenomenon in
the mid-1980s and have since discov of possible causes. Ange ing rise in blood pressure, heart rate, and
concentration of heart-stimulating hormones, reduction of blood pay all contribute to the higher
days and bachel orhood have been

ercentage of heart attacks occur in

days immediately precedi.ng and followingtheislbi ) moreat rlskfor heart attacks than their

married counterparts. Though stress isthoug! hLto-De-dinkedi ome way to all of the aforementioned risk factors, intense
research continues in the hope of further compreh ding way and how @mged
52. What does the passage mainly discuss?

(A) Risk factorsin heart attacks. (B) %@am of heart attacks.

(C) Cardiology in the 1980s. (D) Diet an sin heart attacks.

53. What does the second paragraph o

ep nly discuss? >R
(A) Thelink between heart attacks lage. ) Unusualris Ors i t attacks.

(C) Age and gender factorsin heart attacks. eart attacks.

54. According to the passage, which
(A) Decreased blood flow to the
(C) Lower heart rate.

(B) Increased blood pressure.
(D) Increasein

55. Which of the following isinferred in the passage?
(A) We now fully understand how risk fact igger heart attacks.
(B) We recently began to study how ri igger heart attacks
(C) We have not identified many ri ciated with h

(D) We do not fully understand how ri
S. Your essay muieagood organization with an

PART V. Composition. 20 points

Please write an essay on thefollowin
introduction, a body, and a conclusi

Go uphill, go downhill

il
e
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1. If f(x)>1 fordl x an I|mf(x)
2. If Y a, isdivergent,then > i %

11

3. J'IeXz*yzsin ydx dy=0.

-10

4. Let f:[ab] >[ab] beacon mthae@thm f(x) =X.
5 If I|mf (x) doesn’'t exi m&xlatoo.

x-a g (X) x—a g(x) x

F(X) :I:f(t)dt t

b-a

LD <tan'b-tantac<
+

7. Supposefisintegrableon [a,b], defi erentiableon (a,b).

8. Let f be a continuous functionddefin
F(x):jlxtzf(t)dt forx e

sed interval [1, 3] and f(x) <3 for all xe[13]. Define

il

9. Letfbeafunction defined ont |-1<x<1-1< (00) and (00) exist, thenfis

differentiable at (0,0).

10. Let f be a continuous function d unded inter

that f (x) < f(xo)foraIIXG(a

there exist apoint x, € (a,b) such

() 80% ( 5

J~36X—7 _
-13x+5 B B
In17 17

(A)8—1—37|n14 (B)S—EIn7 ©)s—n17 (D)4=="In1a (E)4—1—37In7

12. Theareabetweenthecurve y= x+/3x+1andthelines y=0 ,x=0 and x=1 is
116 116 106

(A) 52 ®) 12 ©1a2 ()E ()E

11.



. Find the equation of the curve that satisfies the differential equation yy' + 2x = 0 and that passes through the point
(3,-1).

2
(A)-x*+9=1nly| (B)y7=—x2+1—21 (O y*+2x*=19 (D)2x*-y*=18 (E)y*—2x*+17=0
. If f(u,v,w) isdifferentiadbleand u=x-y, v=y—2z and w=2z-Xx, then ﬂ+ﬂ+ﬂ:
ox oy oz

of of of of of
(A)-3 (B)0 ©)3 ﬁ—?g-a—w ©x 2y 2

>%
:%i: bl omlcnion 0 )
e point “P(2,0) inth tionfrom P to Q(E,Z) is
11
2 ©1 f 5 ® -

et f(x){w ‘

(A)1 (®)2 ©3 I%& ) -2

. Suppose a, b>0, thenlim >’

n—oo k=1 an

. If f(x,y) =xe’, thenthe

11
A)-= (B)-

1, a+b

19.

20.

21.

22.

23.

@A) 12 g © In2
a a

If‘dnx—cosx|dx=

&) —ﬁz‘l ®) G —1_52*@

Let f(x)=xe™ and p(x)= . iesof f(x),then a,=

1 - _ 1
OF 6) = @ ® %
3 4 > 9
ﬁ
_ 2

The slope of the tangent line t

(A)1 ®) =% ® -2

The volume of the solid bounded Bz 0x’

(A)%JZ’ (B) gzr (B) =~

Let 2 < f(x) <€ forxe (0, O. QxlirQ(Zf(x)

(A) 1 (B) 2 LN ) 16 (E) €
=y

Definethefunction f by f(x) = ‘dt . Which of the following statement is correct?

(A) Function f derives its absolute maximum at point x = -1

(B) Function f derives its absolute maximum at point x =@
(C) Function f derivesits absolute maximum at point x=1

(D) Function f derives its absolute minimum at point x=-1

(E) Function f does not have absolute maximum or minimum value



24,

25.

26.

Define f(x) = jox(cost)“ dt . Which of the following statement is fal se?

(A) fisadtrictly increasing function
(B) f'(x)=(cosx)*

(©) f(x+27)—

f(x) isconstant

(D) f(x)>0 forall real number x

(E) f(0)=0

Let D
_r
(A) -2

jlex(lnx)zdx =
(A) —4(e*+D)

{(x, y)|0<x<z, 1<y< 2}, then HDxcos(xy)

B) -1 x 0o
ﬁ
(B) $(e"-1 i € 2@

g TASH -

dA)——-
iﬂ,

_ 2 2 )

\%

@>

|| v o He

(E) 1

(B) —%(e+D)
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1-30E g‘BO%in’ 25

Why is meiosisimpossible in the permarket’?
(A) Bananas have been genetlcally engin 0 stop meiosis.

(B) They are polyploid and have three set of chromosom&s

(C) Their genome is too large to undergodm

(D) They have too many transposable€lements.

(E) They are blocked in the G1 phase bylchemit

(C) internal fertilization only.
(D) both internal and external fertiliz

(E) external fertilization in which t mr:\I‘%qi)er;natophoreo side
Carbon fixation requires the expendi TPm - Thi s-generatedii
(A) the Calvin cycle. (B) replenishment of the photosyntheti I

(C) thelight reactions. (D) the oxid ion in mitechendria

(E) animal ceIIs: hypoosmotic; pl

Which of the following structur
(A) nucleolus—ribosome production (B) lysosom
(C) ribosome—protein synthesis microtubtfes—
(E) Golgi—secretion of cell product

Evolutionary biologists generall hanism responsible for evolution is
(A) speciation. (B) adaptiver ecological niche. D) natural selection.  (E) microevolution.

(B) alower temperature o
(C) arelatively high protein content in wg&-‘,‘

(D) agreater proportion of relatively |arge ghycelipids compared to lipids h
(E) ahigh membrane potential

g smaller molecular weights

Brian was found to be heterozygous (Ss) f cell trait. The alleles rep ted by the letters Sand sare
(A) linked. (B) on the ) on the X and 'Y chromosomes.
(D)on the homol ogous chromosomes.

Which colors are absorbed by chlorophyl

(A) violet, blueand red  (B) violet, greg and rg (C) blue, yellow an‘dmet, blue and orange
(E) blue, green and red
‘

The sodium-potassium pump is termed el ectrogenic because

(A) it hydrolyzes ATP.

(B) it pumps positive charges out of the cell and negative charges into the cell.

(C) it pumps three positive charges out of the cell for every two positive charges it pumps into the cell.
(D) it pumps H" out of the cell along with Na'.

(E) it pumps electronsinto the cell.



11. Most of the zygotic segmentation genes code for

(A) specia transfer RNA. (B) enzyme. (C) transcription factors.
(D) histones. (E) transport proteins.

12. Most CO, from catabolism is released during
(A) glycolysis. (B) lactate fermentation. (C) the Krebs cycle.

(D) electron transport.  (E) oxidative phosphorylation.

13. The only taxon that actually exists as a natural unit isthe
(A) class. (B) family. (C) genus. ﬂz Ehxl um. (E) species.

14. The organismsin your backyard include trees, shrubs, grass, ants, mushfmds spiders, beetles, flies, and bacteria.

Together, all these organisms make u x
(A) an ecosystem. (B) acom x a populati o mn ciety.
(E) an experimental group.

15. The main contributing factor to th 0 ‘SIS
(A) decomposition in land fills. (B) acidrain from feedlots.
(D) leaking refrigerators and air conditio (E) burning of t

16. Lipids are absorbed by the .
(A) urinary (B) blood v ductlve respiratory (E) lymphatic

life cycles of all of i t
(C) apinetree. D delion. (E) arose bush.

rown algae obacteria (E) bothCand D

17. The diploid sporophyte stage is dominant in t
(A) afern. (B) amoss.

18. Which of the following isnot a part
(A) fungi (B) green d

19. Mark found an organism in a pond,&and he
aguatic fungus. How can they decide I
(A) Seeif it can swim. eU ote.

(C) Look for cell walls under a microseope. i ther i i ar or multicellular.
(E) Figure out whether it is autotr

1ehRalph thinks it looks more like an

20. DNA replication occursin

(A) meiosis. (B) mito (E) S phase.

21. A mgjor difference in the mechanism of acti
(A) steroid hormones mainly affect the

(B) target cells react more rapidly to st
© steroi d hormones enter the nucleu

22. Which of the following pairs of body
(A) nervous and endocrine systems
(C) circulatory and muscular systems
(E) lymphatic and integumentary syst

23. Which of the following isnot di rectly

(A) photophosphorylation

(D) harvesting light energy by chlorop ) P680
24. A man who carries an X-linked alele

(A) al of hissons. (B) half of*his sons.

(E) dl of hischildren.

25. Which of the following best illustra
(A) All the cells of the body are about the Smesze
(B) Most adult human beings are betwee __ eet tall.

(C) The lungs and intestines have large SUFface aréas for exchange. s
(D) When oxygen in the blood decreases, you may feel light-headed.

(E) When blood salt concentration goes up, the kidney expels More, sal tam—mie.

26. A technique used in molecular systematics relies on the comparison of cytochrome c in different animals.  This technique
isreferred to as
(A) DNA-DNA hybridizatioin. (B) protein comparison. (C) restriction mapping.
(D) €electron transport. (E) gene cloning.




27. Countercurrent exchange in the gills of afish
(A) maintains a gradient that enhances diffusion.
(B) speeds up the flow of water through the gills.
(C) interferes with the efficient absorption of oxygen.
(D) means that blood and water flow in the same direction.
(E) enables the fish to obtain oxygen while swimming backward.

28. Which of the following is a characteristic of al organisms, but not of viruses?
(A) genetic information stored as nucleic acid (B) ability to control metabolism

(C) ahility to reproduce (D) structure incw
(E) plasma membrane n

(A) B cells help them.
(C) cancer is an autoimmune di
(E) cancer changes the surfaces of

S because
30. Which of the following statementsis not tr
(A) Chloroplast and mitochondria gener

e same meci’ aH" gradient across the
membrane).

(B) The inner membrane of the mitoch cate H" from the intermembrane space to the matrix.

(C) Phosphorylation of ADP occ ss the membrane through the ATP synthase.
(D) ATP is made on the matrix side of the mit@ehondrial membrane! ﬂ

(E) When ATP synthesisin chloroplast, things'occur in the stromai toﬁcurs in the matrix of mitochondria.

31-65 70% 2 0.5

31. The extinction of plants has severe consequences because: iﬁ
(A) plants do not have the extensive r t anime )

(B) plants require more nutrients

(C) plants require longer period

(D) plants are more susceptible to envi

(E) plants are bases of foundations o

32. A woman had several miscarriages. Her doc
to break down, as it does during men fo)
help her remain pregnant?
(A) prolactin (B) oxytocin
(E) fallicle-stimulating hormone

33. In eukaryotes, what is the active transcriptiong
(A) Euchromatin only s
(D)Very tightly packed DNA only (E

34. Which of the following can be used asa
(A) E. coli (B) EcoRI
(E) Both C and D are correct

35. Which of the following is not true of
(A) It consists of three nucleotides. ) It may code for the amino acid as another codon does.

terial plasmid

(C) It never codes for more than one ) It extends from one of atRNA molecule.
(E) It isthe basic unit of the genetic

36. The theory that suggests that eukaryotic or es such as mitochondria and chloroplasts may have originated from a
mutualistic relationship between two ed to as
(A) eukaryotic symbiosis. Eﬂ eukaryotic germ theory.

(C) eukaryotic coevolution. D) eukaryotic microevolution.
(E) endosymbiotic theory.

e
37. What percentage of the DNA in atypical eukaryotic cell isexpressed at any given time?
(A) 3-5% (B) 5-20% (C) 20-40% <uuunn(D)40=60%" (E) 60-90%

38. What hormone is essential for atadpole to develop into an adult frog?
(A) growth hormone (B) insulin (C) calcitonin (D)glucagons (E) thyroxine



39. Three kinds of selection occur that cause changes in the normal distribution of phenotypesin apopulation. They are
(A) directional selection, disruptive selection, and stabilizing selection.
(B) natural selection, artificial selection, and environmental selection.
(C) natural selection, genetic drift, and stabilizing selection.
(D) microevolution, macroevolution and natural selection.
(E) natural selection, artificial selection, and differential selection.

40. In a population that isin Hardy-Weinberg equilibrium, the frequency of the alleleais0.2. What is the percentage of the
population that is heterozygous for this allele?

(A) 2 (B) 4 (C) 16 . (D8 (E) 32

41. Yeast is amember of which division? m

(A) Ascomycota (B) Zygo x BasidiomyT ﬁeut!mycota
= Sitive bacter | wall?

(E) Chytridiomycota

42. What is the important componen

(A) peptidoglycan (B) lipopo (E) chitin
43. Among the invertebrates, arthropods are unique i
(A) anotochord. (B) open circul ati

(E) jointed appendages.
44. Important terrestrial adaptationst iR seed plants include all of the following except

(A) pollination by wind or animal instead of fertilization by Mlmﬁvg\n

(B) transport of water through vascular tissue.

(C) retention of the gametophyte plant within,the sporophyte.

(D) dispersal of new plants by seed.

(E) protection and nourishment of the

45. Which of the following enzymes h
(A) lipase (B)p

ti mum?
: n iﬁ (E) amylase
46. Which of the following definitions of |mal” iIsnot true?
(A) Animals are multicellular euk y a Speci called ingestion.
(B) In most animals, cells are success i to tissues, organs, organ systems.

(C) Animal cellslack cell walls ves as starch.
(D) Animal reproduction is primari

OCCUrs in some species.

(D) active transport of sugar from
(E) that potassium is uptaken by guard cell

48. A hummingbird with a beak that is to
(A) behavioral isolation. (B) tem

B) the type of cell
(C) the way they interact with the antigen ) the antigeni

(A) G proteins (B) Phosp
(E) Receptors for peptide hormones =
51. Reabsorption of useful components of -[m
(A) Bowman'’s capsule. 2 3 B) prOX|maI convoluted tubule.
(C) distal convoluted tubule. E(D) collecting duct. (E) gall bladder.

52. Which of the following is true?

(A) The leaves of both angiosperms and gymnosperms are covered by awaxz cuti cIetnﬁ helps to protect the leaves from
desiccation.

(B) Both angiosperms and gymnosperms produce ovules in a specialized structure called an ovary.

(C) “Doublefertilization” to produce afertilized egg and atriploid endosperm is characteristic of both angiosperms and
gymnosperms.

(D) The gametophyte is the dominant generation in both the angiosperms and gymnosperms.

(E) All of the statements are true.



53. Two animal species live in the same biome but on different continents. Although these two are not closely related, they may
appear quite similar as aresult of
(A) geneflow. (B) parallel evolution. (C) convergent evolution.
(D) divergent evolution. (E) alopatric speciation.

54. Suppose a mutation occurred in Drosophila in the region of DNA that codes for the protein called bicoid. What is most
likely to happen during development?
(A) Thefertilized egg will be bipolar.

(B) The embryos will express their father’s genotype.
(C) The polarity of the fertilized egg will be disrupted. )-—
(D) The transcription of devel opmental genes will stop. m

(E) Two sets of limbswill formina

-" 8! 1l gefnent. a
55. Whatisthe basisfor thedifferenc the synthe i mgjlaggmg strJf DNA molecules?

56. Which of the following statemen
(A) Photosynthesis isaredox processin whic

(D) The Calvin cycle usesATPfor / form
(E) The flow of electron during photo: C .
57. The Genetic Code is amost univer, W nall livi at isthe exception?
(A) fungi (B) virus S (E) mitochondria

' ifg oxidative pho i

[ ds.

electron transport chain.

(C) the affinity of oxygen for electron m

(D) adifference of H* concentration ppo the inner mitocho

(E) the transfer of phosphate from Krebs cycle intermediates to AT

58. The direct energy source that drivesA
(A) the oxidation of glucose and
(B) the endergonic flow of electro

59. Which of the following statementsis distinction between otrophs?
(A) Only heterotrophs need to acquir, compounds fromthe environment.
(B) Cellular respiration is unique to et

(C) Only heterotrophs have mitoc x
(D) Autotrophs, but not heterotrophs, can nourish themselves beginni i are entirely inorganic.
(E) Only heterotrophs require oxygen.

60. A is amembrane-enclosed b
(A) lysosome (B) ri

61. Which of the following pieces of evi
(A) Organisms could develop immunity_to vi
(C) Viruses can form crystals.
(E) Viruses cause disease.

62. Nitrogen fixation involves the conversi
(A) ammonia. (B) nitrite.

nitrogen to

() nitrate.
63. Of the plant hormones, which one most dir stimulates cell di
(A) auxin (B) ethylene g cytokinin

64. Eukaryotic promoters usually have an ence about 25 nucleoti
The nucleotide sequenceis called
(A) ATAT box. (B) TATA bo (C) promoter sequences(R)TAATTAT sequence.
(E) Shine-Dalgarno sequence.

65. What part of the brain affects the emotional aspects of behavi oré‘
(A) reticular activating system (B) limbic system
(C) parasympathetic system (D) peripheral nervous system
(E) cerebellum

(E) amino acid.

ay's senescence?
) gibberellin (E) abscisic acid

upstream from the transcriptional start point.
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I. Choose one correct answer for questions, oa
1 0. i j

10.

11.
12.

13.
14.

15.

=

phy is

The most widely used mobile ph: upetcritical-fluid chromat
(A) helium  (B) nitrogen  (C) argon ) carbon dioxide

What is the color change of the end poi

(A) colorless to blue  (B) colorl (E) brown to blue

Which one can be used as a spe
(A) Dy lamp  (B) Tungsten lamp

©

Which of the following detectors for gasc
(A) flame ionization  (B) thermi

Which of the following detector ha
(A) absorbance  (B) fluorescen: (

The end point in the Volhard Metho 1s when

(A) the solution turns red (B) the red precipi
(D) the solution turns blue i
Dimethylglyoxime is a spec1ﬁ tat

(A)Ni*"  (B)Pb*" (C)Cu* d*

Karl Fischer titration method is based on a/an (__) reaction that i

for water.

(A) neutralization  (B) precipitatio idation- i xation  (E) substitution
The property of fluorescence of fo : enzene; B, chlorobenzene; C, bromobenzene; and D,
iodobenzene.

(A)JA>B>C>D (B)D> D>A A (E)A=B=C=D

What is the unit of absorptivity in Beer’s
parts per million?
(A)ppm'Lecm™  (B) ppm™” cm™

The difference between spectrophotom:
(A) source  (B) wavelength sele

How many moles of Br, will be produ
A1 B1LS (©)2 D25

Which of the following methods is a

chromophoric functional groups?
(A) capillary electrophoresis  (
(D) thin-layer chromatography

(E) higl

The order of the end point sharpness
is
(A)I'>BrOs>Br >ClI" (B)I'>Br ECI' (C©)I'>Br>ClI'>BrO;s (D) BrO;>1>Br >CI'
(E) BrOs>CI' > I'> Br’ e

Which one is not correct about standard electrode potential, E*?

(A) E' is a relative reduction potential

(B) The reactants and products are at unit activity

(C) E" is dependent of the number of moles of reactant and product shown in the balanced half-reaction

(D) A positive electrode potential indicates that the half-reaction is spontaneous with respect to the standard hydrogen
electrode half-reaction

(E) E° is temperature dependent



16. Calculate the volume of 0.0500 M EDTA needed to titrate the Ca in 0.2000 g of CaCOs3 (100.1 g/mol)
(A)20mL (B)25mL (C)30mL (D)35mL (E)40mL

17. What is the maximum K, of AgX needed for quantitative titration of X with AgNO; at 0.1 M level sample?
A) 107 B)10% (©)10° (D)10" (E) 10"

18. Select a suitable acid/base pair to prepare a buffer with a pH of 3.5.
(A) NH4CI/NH; (K, = 5.7 x 1079 (B) Malic acid/Na hydrogen malate (K, = 3.48 x 10™)
(C) Salicylic acid /Na salicylate (K, = 1.06 x 10) (D) HAc/NaAc (K, = 1.75 x 10)

(E) Benzoic acid/ Na benzoate (K, = 6.28 x 107) =

19. Select the correct expression.
(A)1pg=10"¢g (B)1fg=10" ﬁ =10"7g ( = E) 1 mg=10"g

20. What is the ionic strength of a 0.1
(A)0.IM B)02M (O)0:

21. Calculate the R¢ values for C on the followi
(A)0.35 (B)0.60 (C)0.67 (D)O.

o solwent front

O (B)

23. Carbon monoxide is toxic because 1 hemoglobin than O, does. The equilibrium
constant for the binding of CO 1 that for the binding of Q.. That is, for the reactions

Ko
(heme)Fe + O, 2 (heme)FeB
(heme)Fe + CO Kco (heme)F
Kco/Ko, = 2.1 x10% Calculate the di G for the binding of and O, to hemoglobin at 25

(A) 6.5 kJ/mol  (B)—13 kl/mol

24. Caffeine consists of carbon, hydrogen, oxggenpand nitrogen. When 0.1920'g of caffeine is burned in an excess of oxygen,
e fc d: Caffeine is 28.84% nitrogen by mass. Its molar mass is

between 190 and 200 g/mol. What is the formélafor caffeine?
(A) C4H5N20 (B) C3H2N202 (C) (D) C8H10N402 (E) none of these

25. When C4Hy is treated with water, H,SOy, a tertiary alcohol is producea. W Eich of the following structures could
represent C4Hg in the reaction?

(A) CH;CH=CHCHj (B) CH;CH,CH=CH, " hie=C=ct,

(D) CH3CH,CH,CHj (E) none of these CHs



26. Choose the structure J produced in the following reaction sequence.

NaH CHy—|
(R)-2-butanol ——— > H(C4HONa) —— J (CsH;20)

PPN Y\ H OoHa .
A) B) H oo 0 o™ @ O

27. Choose the structure consistent with the following data.
C4HgO : "H NMR spectrum, & 1.05 (t, 3H) 2.13 (s, 3H), 2.47 (q,

IR spectrum (strong peak near 1720 cm™
(A) X (B) Ao ’ i ﬁ ’U\
28. Choose the correct order of molec s Wit respect to their ease for passing into the lipid bi-layer of a cell
membrane. (the most difficult one is on ght)
Na? E E

(A)A>B>C  (B) B>A>C >C>A, (D) C>B>A (E)C

CHg

CVOH

CHj

o

30. Choose those reactants and reagents th
o
@) )J\ 1. CH3CH,MgBr
—_—
2. NH4Cl, H,0
o
1. CHzMgBr
2. NH4CI, H,0
o
\)J\ 1. CH3MgBr
() P ———
OCHz 2. NH4CI, H,0

(A)@+(d)+(c) (B)(@)+(b) a)+ ()™ D)@ (E)(0)

31. Choose the major product formed in t i ction.

o
Il

c
Mg, Et,O He” SH o Heo®

Br > > ——

™l ® ] 7 g& i (E)

32. Choose the reagents that would perform ing transformation.
O
e
\/\)I\H — " "0on
G




33. Choose the reactants and reagents that would produce 1-butene as the major product.

OH H®
(a) _—
(b) I/\/ t'Bqu
—_—
Cl
Cl Ie
(C) —_—

A)@+®d) B®) (O@ @O E) @+

34. Normally, heating an initial aldol product (the B-hydroxyaldehyde) cau
below with base does not cause dehydrati gt , decomposition to

P >%

opL ==
(A) There are no protons [3 to the carb 4

(B) There are no protons adjacent to the/@H, and the dehydratio i
(C) There are no protons a to the car aldol condens &
(D) Heating any organic compound a erature causes decom
(E) None of these is true.

35. Choose the correct statement given the following information: i%jx

Fe3+(aq) +e—> Fe2+(aq)

Fe(CN)s"~ + ¢ — Fe(CN) ™
(A) Fe*"(aq) is more likely to b dimgexed to x
(B) Fe*"(aq) is more likely to be reduced than Fe’" complexed to.C >3
(C) Both A and B are true.
(D) Complexation of Fe ion with n ect on their ten i ized or reduced.
(E) None of these is true.

36. Which of the following additions to.2- thurs with anti-Matkevnikov orientation?

(A) Catalytic hydrogenation (H,/Pt)
(D) Addition of HBr in the presence of R

tion. However, heating the compound
utanal. This is because:

37. Which of the following alcohols will 1
(A) (CH3);COH
(D) (CH3),CHCH,OH

(C) CH3CH(OH)CH,CH3

38. Which of the following dienes would undergo a Diels-Alder reacti x

(A) 3-methylenecyclohexene thyl-1,4-cyclohexadi -methyl-1,3-cyclohexadiene
enecyclohe

(D) 1,4-cyclohexadiene
39. Which of the following is the str
(D) cyclopent (E) cycloheptatriene

(A) I-pentene  (B) 2-pentene

©

40. The correct decreasing order of reactivi
[ I Il
(A)IV III I 1 (B)II IV I m 1 v I

——
41. Which compound would be expe absorption at 1780

o 0 CH OH
(A)[Q (B)(:/r (c:)@/ O@ ®) @0._-—

42. Which compound would be expected to show an intense peak in W 8
(A) CH3C(O)CH,CH,CH;  (B) CH3;CH,C(O)CH,CH; (CH3);CCHO

(D) (CH;),CHC(O)CH; (E) (CH;),CHCH,CHO

O)IL IV I I (EI I I IV

-1

43. The acid which could_not be prepared by the reaction of an organic halide with cyanide ion followed by acid hydrolysis of
the nitrite.

(A) CH;CH,CO,H (B) PhCH,CO,H (C) (CH;3);CCO,H (D)QCHZCOZH (B) E>7COZH



44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

The conversion of butanoic acid to 2-pentanone is best accomplished with

(A) 1. thionyl chloride; 2. methyl magnesium bromide (B) 1. methyllithium; 2. H;O"

(C) 1. CH;0H, H,S04; 2. methyllithium (D) 1. thionyl chloride; 2. methanol
(E) 1. diazomethane; 2. H;0"

The conversion of 2-butanone to propanoic acid is best accomplished with

(A) 1. ozone; 2. hydrogen peroxide (B) sodium hydroxide, iodine (C) silver oxide, bromine

(D) lithtum aluminum hydride (E) CO,, H;0"

For the following compounds the correct order for decreasing reactivﬂywcleophﬂic acyl substitution is
CH3C(O)N(CHg), CHsc(O)Cl (CH3C 3

| ) =—_g

(AT I IV 1 (B)I IV I IVv DI IV II I (E)IV I I I

The expected product of the reaction beloa
CH;3;CH,C(O)OCHO + CH3NH,
(A) CHsNHCHO  (B) CH;CN CH,CHj ) CH3;CH,C(O)OC(O)NH,
The conversion of acetaldehyde to 2-h iesacid.is best accomplished with
The conversion of benzoic acid to phen issbest accomphi
) 1. LiAlHy; 2 ther; 4. CO,
(D) 1. SOCly; 2 ; aOH
(E) 1. diazomethane; 2. H;0"
(A) a slightly basic solution C)a neutral solution

(A) 1. CH;Li; 2. CrOs, H2SO4 (B) aCN; 2. H;0" ,he l SOCl,; 2. Mg, ether; 3. CO,
(A) 1. LiAlHg; 2. TsCl; 3. NaCN; 4. H

The aldehyde which would not undergo a Cannizzaro reaction 1@

(A) PhCHO  (B) CH3CH,CHO ( D) (CH3);C fthe above

(D) a slightly acidic solution inita

Amino acid N-terminal analysis of peptides is often done with

(A) carboxypeptidase nylisothiocyanate C) dicyclohexylcarbodiimide

(D) ethyl chloroformate hem

(D) 1.Bry, PBr3; 2. NaOH (E) 15/ diazomethane; 2. H3 % x

(C) 1. SOCly; 2. Li(CH3),Cu

Addition of alanine to distilled wa

Which of the following arrangements is ound in the seconda ructure of proteins?

(A) a-helix (B) do

(D) pleated sheet (E) all of the above arrangements can be ; [ adary structure of proteins
The standard amino acids are stereo to

(A) D-glucose  (B) L-glyceraldehy raldehyde (E) L-alanine

The best reagent to distinguish between 10CO,H and CH3(CH;) =CH(CH,)4COH is
(A) NaOH, H,O (B) Tollen’s reag 7 (D) Li, NH3 Bry/CCly

Which of the following is piperidine? Q
w() ol ] <C>O
N
H

N

Which of the following is indole?

» (L2 =

Which of the following is oxetane?

(A)g (B) <O> (C)Q (D) (Oj

How many peaks will you expect from °C NMR spectrum of
CO,H

(A) 5 (B) 6 (©)7 (D) 8 (E) 9



60. Which of the following molecules will have a net dipole moment?

Cl Cl Cl
(Acel,  (B) HyC=CH, (C)Cl,C=CCl, (D) H>:< ® >=
cl H H H

I1. Choose one correct answer for the following questions, 40%
2 0.5

61. What monomer(s) is (are) needed to make the polymer shown belou—

(e}
Hy Hy ||

o}
é H, H, I % n
0—C—C—0—C—C—C—C >R :
I. HOCH,CH,OH II. HOOCCH,C I. HOCH,CH,COOH
IV. HOCH=CHOH V. HOOCCH= OH
(A) (B)II (C)landll (D) IV, ) Il and 111 ﬁ
4H4Og¢, molar mass 188 g/mol) and baking soda (NaHCO3, molar mass
KHC4H406 + NaHCO3 —_— KNaC4H406 + H20 C02 i% x
(The CO, makes the cake rise.) A reet level teaspoo g) of cream of tartar. How much
baking soda must be added for both m mpletely?
(A)045g (B)1.8g (C)3.6¢ dw of these_gm —p
63. Which of the following is not an oxidation-reduction reaction? ‘iﬁ
(A) A precipitation reaction. B) A reaction in whichf@ met. ith“a nonmetal.
(C) A combustion reaction. tal reacting wi .
(E) All of the above are oxidation-reducti cti
64. Aqueous solution of sodium sulfid ide are mixed together. Which statement is correct?

(B) itate forms.
will precipitate from solution.

62. Baking powder, a mixture of cream of
84.0 g/mol), undergoes the followi

(C) CuS will precipitate from solution
(E) No reaction will occur.

65. Body temperature is about 308 K.
breathe in to fill up the lungs?
(A)1.13L (B)L77L (C)2:

66. Calculate the temperature at which the a
(A) 2.50 (B) 10.0 (C) 20.

67. The sodium salt, NaA, of a wea
close approximation) is true?

(A)[H]7=[A]7 (B)[H]=[0OH] (C)[A]=[OH] ) none of these
68. Arrange following 0.10 M solutions fro ighest pH: NaF, , CsHsNHCI, KOH, HCN. (Kj for HCN is
6.2 x 10 K, for HF is 7.2 x 107; K, %)
(A) HCN, C5H5NHC1, NaF, NaC2H30 C5H5NHC1, HCN, NaF, NaC2H302, KOH
(C) NaF, NaC,H;0,, HCN, CsHsNHCI, KOH, NaC,H30,, N CN, CsHsNHC1

(E) None of these

69. In the titration of a weak acid HA with 0.
approximately 11.  Which of the f d be best to use
(A) an indicator with Ko= 107" cator with Ka=10"®
(D) an indicator with Ka= 10" icator with Ka= 10"

OH, the stoichiometric p@int is known to occur at a pH value of
mark the endpoint of thus titration?

(C) an indicator with Ka= 10"

70. Silver acetate (AgC,H303) is a sparingly soluble salt with K¢, = 1.9 x 107, Consider a saturated solution in equilibrium
with the solid salt. Compare the effects on the solubility of adding to the solution eithﬁr the acid HNOj or the base NHs.
(A) Either substance would decrease the solubility.

(B) Either substance would increase the solubility.

(C) NH; would increase the solubility, but HNO; would decrease it.

(D) NH; would increase the solubility, but HNO3; would have virtually no effect.
(E) NH3 would decrease the solubility, but HNO; would increase it.



71. Rank the following solvent in order of decreasing polarity:
A. Ethyl acetate B. Methanol  C. Methylene Chloride  D. Hexane E. Acetone
(A) B>E>A>C>D (B) B>A>E>C>D (C)B>A>C>E>D (D) B>C>E>A>D (E) B>A>C>D>E

72. The two compounds below can be differentiated with

C=CCHj CH,C=CH
and

(A)Ag(NH3), OH" (B)Br,/CCly (C)H,CrO; (D) KMnO, (m reagent

73. Which compound would be expected
(A) butane  (B) I-butene  (C) 25bt

R absorptlo
e (E) but ne

-1

74. Which compound would be expectedstosshow IR“absorption at 2250 ¢
(A) CH3CH,CH,CO,H
(D) CH3CH,CH,C(O)NH,

C(0)O(0)CCH;

75. The amine which can be prepared by
(A H3C@NH2 (B)

76. Penicillins contain

H3CH2NHCH2CH3 B CH3CH2CH2CH2NH2

%x

joester gro@ng (E) a a-lactone ring

(A) aP -lactamring (B) af -lacton

77. Which of the following alcohols wo
(A) CH3CH,CH(OH)CHj;
(D) CH3;CH,CH,CH,OH

78. The correct order of decreasing acidit

I 1
CHsCCH;  CHsCCH,CO,Et  CHC

Al 1 1v o1 B0 m 1 JIv. 1 11 11 v (EII 1Iv 1T 1
79. The conversion of CH3(CH;);CH=C »H to CH3(CH;)76CO;H is best accomplished with
(A)H,,Ni  (B)Li, NH; (E) NaBH4 x
80. Which of the structures below wou ic? ‘ﬁ

O o O

l [ 1l v
(A) Tand II (B) I, Il and IV (C (D) IT and Mﬁz
\
R

I
=

g
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1. The current amplitude in an in in affadio receiver is to be en the voltage amplitude is 3.60 V at a
frequency of 1.60 MHz. What is the indu: e?
(A) 13.4 mH 2.78 mH
(D) 1.43 mH

2. A conducting wire has a 1.0 m ,and a 50 m What is the resistivity of the material ?
(A)1.96x107°Q-m (B)9 ><10 Q-m % 0x107Q-m
(D)3.5x107°Q-m (E)6.8x107*Q-m

3. Auniform rod of mass m and length at one end. ‘ 0d of its oscillation? (Lsyseem 1/3 ran)
(A) 2n(L/g)"? )2 2n(L/3g)*"?
(D) 2n(L/3g)"?

4. A hollow sphere of inner radius 8.0 ¢ uter ra 9.0 cm ﬂ liquid of specific gravity 0.80.

Find the density of the material of w
(A) 2.1x10° kg/m’

(©) 1. 5x103 kg/m’
(D) 1.7x10° kg/m’

(A) oH
(©) —gH

(E) +/2gHsiné

6. Each of four particles move along an x
Particle 1: x(t)= 2.5 — 3.0’
Particle 2: x(t)= 2.5 + 3.0 Q
Particle 3: x(t)= 2.5 + 3.0t
Particle 4: x(t)= 2.5 — 1.5t — 3.0t
Which of these particles have (has) ¢
(A) Only 1 and 2 On
(D) Only 3 and 4 (E) Only 4

(C) Only 1 and 3

7. The potential energy of a body of mas§n a and b are constants. The corresponding

force is
—ab® +x%) +Xx%) a(b® +x%)
(A) (bz_xz) (b _Xz)z d) (bz _X2 2

ax

A = i —
O | B dx ® [ & ) dx



10.

11.

12.

13.

14.

15.

16.

An infinite cylinder of radius R has a hole of radius a along its central axis. The rest of the cylinder has a uniform charge
density » € ;. Determine the electric field in the region . @a<r <R

Py B p R-a p &
(A) 2, (r r) (B) 250( - ) ©) 2w T
p a p R
) Zgo(r—a) E) 2go(r—a)

A small satellite is in elliptical orbit around Earth as shown in Fig.w“magnitude of T

H‘\.
its angular momentum and K denotes kinetic energy, then 5 ( & Yy
(A) Ly>L; and K,>K > K=K, n Eat: ‘/
(C) L2=L1 and K2=K1 d K2=K1 n R_‘t—

(E) L,=L; and K,>K, Fig. 9

bridge at the same time as the bottle. ed of the w
speed relative to the water at all ti
(A) 0.83 m/sec
(D) 1.50 m/sec

A transverse wave on a string is given by y .0 cm)xsin wt[(200/
(A) 2001 cm/sec
(D) 350z cm/sec

L
— S
White light reflected at perpendi z?%ap film i isible spectrum, an interference maximum
at 6000 A and a minimum at 4500 A, with no minimum in bet e film, what is the film thickness,
assumed uniform?
(A) 1450 A ) %34 A
(D) 3380 A 0

One mole of an ideal gas expands slowly amly at temperature

entropy of this gas for this process is:
(A) RIn2
(D) RTIn2

ntil its volume is doubled. The change of

An electron moves through a uni

(A) -2.0T
(D) 0.5T

Imagine an aluminum cup of 0.10 liter
if the temperature of the cup and glycerin is raised to 28

51x107/°C  the coefficient of linear
(A)292.2 MY m
(D) 345.1 mm’ m

A spy satellite in orbit at an altitude of 200 has a mirror of diameter . Assuming that it is limited only by
diffraction, what is the closest distamondies on the earth’s surface for them to be resolved ? Take A=400 nm
(A) 19.5 cm (C) 18.0 cm

(D) 10.3 cm



17.

18.

19.

20.

21.

22.

23.

24.

25.

Four circuits have the form shown in Fig.17. The capacitor is initially uncharged and the switch S is open.

The values of the emf E, resistance R, and capacitance C for each of the circuits are T R

Circuit 1: E=24V, R=4Q, C=1puF A

Circuit 2: E=18V, R=6Q, C=9uF w,\_l
Circuit 3: E=12V, R=1Q, C=6uF E T T L
Circuit 4: E=10V, R=5Q, C=5puF

Rank the circuits according to the current just after switch S is closed least to greatest. Fig. 17
(A)1,4,3,2 (B)3,1,4,2 (©)4,3,2,1

(D)4,2,1,3 (E)3,1,2,4 )_—

A cyclotron used to accelerate o parti 107 kg, q a radius of 0.50 m and a magnetic

field of 1.8 T. What is the period of

=

(A) 8.3x10 ° 3x10 7 sec

(D) 5.3x10 °

A harmonic oscillator consists of'a 0.015 ing. »and the mass has a speed of 0.40
m/sec as it passes the equilibrium position: or its energy state? (h=6.626x
101 °S)

(A) 8.6x10% j_ﬂmxlo”

|E32

Singly ionized chlorine atoms of 35-am raveling wi m/sec, enter perpendicularly a uniform

magnetic field of 0.50 tesla. After bend

ographic film. What is the separation
distance between the two spots on th
(A)2.1 cm

g
x 1.7 cm
(D)4.5cm . x
The escape velocity at the surfac ately 10 . ¢ escape velocity for a planet whose radius
is 4 times and whose mass is 100 ti

(A) 0.4 km/s (C) 50 km/s

(D) 250 km/s

A nucleus with mass number A and atomi ber Z undergoes B decaly. ss number and atomic number,
respectively, of the daughter nucleus

(A)A-1,7-1 (C)A+1,Z-1

(D)A, Z+1

One quarter of a circular loop of wire cari rrent I as shown'in Frg=23" ufrent [ enters and !

leaves on straight segments of wires s are alon m the center h - JT -
egment is h. Find gnetlc ﬁeld at C. B > o
i«
—— 1

C of the circular portion. The leng
(©) 1o (— +2h)
[ | L |
Fig. 23

(A)0
A particle moving along the x axis is single force F=F,e™, where F, and k are constants. The particle is

released from rest at x=0. It will attain 1 inetic energy of
(A) F, /k (B) F, /"

1 2
(D)7 (kFo) _

A Carnot engine operates between a ho ﬁ at 320°K and a cold reservoir at 260°K. If it absorbs 500 j of heat at the
hot reservoir, how much work does it d e
(A)34] (B) 57 (C) 94

D)73] (E) 109 e

|
(D) SR
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