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Tabie I

Petroleum by-produet Condensation
temperature {"C}

Petroleurn gas ZWA

Gasoline 4G*70

Kertxene 100-I20

Gas oil 120-200

l-ubricatiag oiJ stocks 200-300

Residue 600

Petroleunr
ga-i

Ga-seline

Kerossne

Cas oil

Lubric*ting
oil stocks

Residue

24. According to tbe passage, wbich by-praduct formed
in the fractionating tower condenses first?
F. Petroleum gas
G. Kerosene
IL Gas oil
J. Residue

4()()00000004
PASSAGEV

Petroleum, or crud€ oil, is refined by separating it into
dift'erent by-producrs. This process is called/r<zc'rioaal dis-
rillation, whereby the crude oil is heated and each different
product is distilled, or drawn *ff, at different stages. Each
product is disfilled at certain temperature ranges and col-
lecled in separate reeeivers. Petroleuar refining is carried
cut iil a boiler and a fracticnati*g tower. Tbe crude oil is
super-heated in &e bciler to about 6OO"C, which vapor-
izes the crude oil. The vapors then rise il the tower to
eertain levei.s where they cool a*d cocdense. according to
their chemical strircture. Wtren the vapor reaches a height
itr the :o*er where the lemperatue in the coiumn is equal
to the b*iling point of the stbstaace, &e vapor tirr&s iato
liquid (condenses), coilects in troughs, and florvs into vari-
ous tanks for storage, as shown in Figure l. Table I below
summarizes the characteristics of the by-products obtained
trom tbe fractional disrillation cf Frroleum.

Fractionatiag tower

Figurs I

According to dre passage, fhe tenperaEre at which
gasoline condenses is rcost likely:
A. less thar 0oC.
B. less than 4BoC-
C. greater tban 20"C.
D. greater than 70oC.

1a
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27. According to the p*ssage, at what temperature is most
of the crude oil vaporized?
A. 600"c
B. 3{nnc
c. 100"c
D. 20"C

2S. According to the passage, as the vapon rises in the
fractionating towec
R tk condersatioo temlErature increase* o*ly.
G. the csndensatioo temp€r-ature decreases ody.
H. tk coudcnsation temperamre increases quickly,

then slowly decreases.
J. ttrc candensation temperahre remains stable at

ffio"c-

400()00()0004
25. Accordiag io Figure I, ftactisral distillation uses which

of the following a$ a raw material?
A- Gasoline
B, Residue
C. Crude oil
D. Gas oil

25. Givec that napthA asother by-product of petroleum
distiUation, has a candensation point of ap,proximately
9O" C, berweea wbich twa petroleum by-goducts wcnrld
*ris substarce b found ia a frrctionatiag rower?
E Gasotine atrd kerosene
G. Lubricating oil stocks and gas oil
If. Kerosene andgasoil
J. Residue and lubricatiag oil stocks
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30.

31.

32.

33.

3d
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PASSAGEVI

Scientists theorize that &e release of X-rays try distart
stars and the amount of distortion or "bending" tbe X-rays
endure as they travel oEt of their solar svstem can help
indicate the presence af planets orbiting these stars. The dis-
tortian +f the X-rays w'ould be caused by &e grevirational
pull exerre.d by the planets^ Specifically, high 'bending'
ia these rays would irdicate the presence of large pla*ets"
rvhile a lorr' level of bending would most li&ety signify the
presence of smaller piaaets.

tn addition to determioing whether or not there are plan-
ets circling a distant star, the amount of X-ray distortion can
determine the plarets' ortital pauern. A ckcular orbit pro-
cluces iacreasing or decreasi*g distorti**s cf &e sarce level.
For instance, if a star's X-rays are bent I meter the irst day
2 meters the fourth da1', 4 meters the seventh day, and *o on,
it indicates a circular orbit. See Figrre 1. If however, the
pattem of bending is random, as in a bending of 5 meters
the first day, 3 rreters &e second da1'. 0 metsrs t}re third day,
and 7 meters the four& da-v. then the planet's orbit is etlipti-
cal. See Figure 2. Further, iftbe paths ofthe X-rays are oot
bent in any way, it is assumed that ttre star lacks any planels.

Fignru 1 Cimul*r orbit

Figure 3 Elliptieal srbit

Table I shows the amount of distortion of X-rays released
by 4 different stars over a period of 10 days.

Table I

X-ray distortioa (m)

Day 1 Day 4 Day 7 Day l0

Star I t-ti0 1.75 2.50 3.25

Star 2 0.m o.m o.m 0.00

Star 3 8,00 4.ffi 2.W 1.00

Star 4 0.20 0.10 0.1 I 0.11

Note: Assume that &ere are no other objects that
could affect the X-rays-

29. Aceording tr: Table l, which star most likely has no
planets?
A, Star I
B. Star 2
C. Star 3
D. Star 4

Based on the infonoation in the p&ssage, how many o{
the stars listed in Tatrle I har'e a! least one plaaet with
a circular orbit?
E0
G-2
II. 3

J.4

Which of the following ststeme{rts is best supponed by
irf*rmatisn in the passage?
A. Star 3 is likely' orbited by at least one large planet.
B. St*r 4 has a eircular orbit.
C. Star I has al ellip:ical o$it.
D. Star 2 is likel-v orbited by several small planets.

If X-ray distortioa r,vere ol:served for an additional three
days, one coald predict that the path of &e X'rays
produced try Star I on day 13 would be distorted by:
F. 0-75 merers.
G. 1.00 meter.
H, 3.75 melers.
J. 4.00 meters.

According to information in lhe passage, which of the
followiag assurnptions could be true?
A. X-ra-v--s are affected by certain physical forces.
B. X-rays are simply bits of energy and are, therefore,

unaffected by physical forces.
C. Planets wi& elliprical orbits ae msre gommon than

are planets with circular orhits.
D. The presence of planets orbiting a star can only be

detected using X-lty distortion.

Based on informatiop in the pa"ssage, which of the fol-
iowing stars most liEely has at least one planet with an
elliptical orbit?
E Star 2 only
G. Star 4 oaly
H. Stars I and 3 only
J. Stars 1,3, and 4 only
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Table 1

Crowth points or raages {cC}

Classifications Ivlinimum Gptimum Maximam

Fsychrophile klow 0 tB-15 below 20

Psychrotropb 0-5 I5 30

Mesophile 5-25 I 8-45 -30-50

Thermophile 2_5-45 5H0 60-90

3?. Average humar body t€eperature is 4O"C. According
to Thble 2. rrhich of the foliowing bacteria woirld grow
most suacessfully in the human body?
A. A no x ;- b a c i I lus f ar,i t h e rrn us .

B, Clost ridium perfringens.
C. Esctuichiacoli.
D. Li ste ia *roftacltogenes.

38. A new bacteria wae discovered Lry scienti$s. It r*pro*
duces best at 55oC and does not shory any new growth
if exposed to temperatur€s above 65"C. This bacteria
ca$ most likely be categorized as a:

F. paychrophile.
G. psychrotroph.
E. mesotroph.
J. thermophite.

40000000004
PASSAGEV}I

Bacteria can be categorized by how they respond, as indi-
cated by reproduction and groxth, to cenain temperatures-
They are grouped into fow categories-ps5rchrophiles, psy-
chrotrophs. mes*pbiles, and therrnophiles--based on their
growth respoEse to certain temperatures. Minimal growth
temperature is ahe lowest poiat at which the bacteria will
reproduce, Optimur* growth poilt is the temperat$re at
which the bacteria reproduce most efficiently. Maximum
grovylh point is the very highest tenaperature to which tle
bacteria will respond, beyond which the bacteria will not
reproduce at all. Table I lists the rypes of bacteria as well
as the growth p*ints for each.

Thble 2 rspreserlts a list of cor*mcn bacteria a*d their
gro$rth paiffs.

35. The category of bacteria appearing the rtrost frequently
in Table 2 is:
A. psychrophile.
B. psyr:trrotroph.
C. mesophile.
D. thennophile.

36. The type of bacteria found in Thble 2 that does *ot fit
exactly int* aay of the categories listed in Table I is:
?. Clostridium pe$ing,en*.
G. Liste ria r?lonocytogenes.
H. Micrecotcus cryophilus.
I. Streptococcas pnewnoniae -

Tabie 2

Cardinal grofih points ("C)

Bacteria name Minimum Optimum Iv{arimum

Anoq-bacillusf i.withermas 30 60 '72

Bacillas fiavothermus 30 60 12

C lost r klium p e rfringens 15 45 50

Escherichia c*li r0 )l 45

Astuia moxacytogenes 34 45

Mic rccoccu.t c ryop hi las 0 l5 30

Staphylacoccus eureus l0 -7 I 45

Streptocotcws pyagenes 2{t 7t 4f,

S tre ptoersceus pxeur*aiae ?5 3? 42
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40" Accarding to i*formation provided in the passage,

Listeia rTrorrocytage&es stop re@ucing at what tem-
perature?
F, >loc, but <l0oC
C. > 10"C, but <34"C
IL >34"C, but <45oC
J. >,45oc

400000o0()04
39. Based ea tte infermatiox in Table 2, which bacteria hae

the smallest growth ra*ge?
A. lie teria moftx !-to gene s.

B. M*:rwcotcas cr,vaphilus.
C. Streptococcus pnewtoniae,
D. S*eptoeoccus pyop.ene s.

END OF TTIE SCIE}ICE REASOHII{G TEST.
STOP! IFYOT' ilAVETlTE LEFT OVER, CHECKYOURWORK OilTHIS SECTION ONLY
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15, The data shown in Table I support &e conclusion that,
for a given substaace, as the temperature of the water
iacreases, ahe amount of solute &at caa tre dissolved:
A. increases only.
B. decreases only"
C. varies, but there is a trend &pendiag on the

substance-
D. varies, but wirh no particular uend.

[6. Accordkg to Table l. HCI wauld most likely have
which of the foilowing concentFdtions at7A"C?
E 25.5 g/100g H2O
G. 37.0 g/100-e H2O
H. 48.5 9/1009 H2O
J. 51.5 g/l{Bg H2o

17. A scientist wants to dissolve at least 50 grams of NHaCI
in tS g of water in order fsr the solution to be the
prcper conc€fltratiotr for use ia an experimerrt. A re*-
sonatrle rainimum ternperature for the solutioa would
be:
A. 25"C
B. 300c
c. 35'C
D. 500C

1t

N HCl
G. NaN03
H. NaCI
J. KCI

400()()0000()4
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&. solate is any substance &at is dissalved in another
substance, which is ealled the soltent.

A student tested the sol*bility {a measure of how much
solute will dissolve intc the solvent) of six differeat s$tF
stalrces. The solubility of a substance at a given tsmperature
is defirrd as the concentratior of the dissalved solu{e that
is in equilibriurn *.ith the salverrt,

Thble I represents the concettration of dissolved suLr*
stances in 100 grams of water at various temperatures.
The concentrations are expressed in grams of solate per
10C grams of water.

13. According to Table 1 . the concentrations of which of the
followirg substances varies the least with temperature?
A. HCi
B. NH3
C. NaCI
D. KCl

14. The graph below best reprerenls the relationship
bet'treen ccncentration and temperature for which of the
following subrtances?

?able I

Csncentration of solute 1glt00 g H2O)

Temp ('C) KCI NaNO: HCI NI{4Cl NaCl NH3

0 t8 12 83 29 37 90

ZA 86 72 37 3'l 55

4A 39 r05 63 4 38 36

60 45 r25 55 55 38 23

80 5t 145 48 66 39 l4

100 57 r65 43 7"1 4S I


