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SCIENCE TEST
35 Minutes—40 Questions

N

DIRECTIONS: There are seven passages in this test.
Each passage is followed by several questions. After
reading a passage, choose the best answer to each
question and fill in the corresponding oval on your
answer document. You may refer to the passages as
often as necessary.

You are NOT permitted {o use a calculator on this test.
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Passage |

Stude nu debate 4 hypotheses regarding the Moon's
ain. based on the following observations.

IYAttons

Observation 1 - Earth and the Moon have the same
proportions of various oxygen isotopes (forms of

AYECH).

Observation 2 ~ The same minerals that compose ter-
rial lavas are also found in lunar lava specimens.

£
Observation 3 ~ The Moon contains little or no water.

Observation 4 - Earth contains a much higher per-
centage of iron than does the Moon.

Observation 5 ~ Fossil records show that the length of
Harth’s day used to be shorter.

Observation 6 - Collisions between Mars and other

wh'u;{s have resulted in the ejection of material from
Lzm s surface. Some of the ejected material has
sached Earth,

Hypothesis 1

All of the material that formed the Moon came from
sarth, The rate of Earth’s spin on its axis was high enough
at one time to eject material from Earth's surface. This

material was unable to escape Earth’s gravity and went into
orbit around Barth, forming the Moon.

sthes $i8 4

The material that composes the Moon came mostly
from Earth's surface. A large object from another part of
the solar system collided with Earth and threw the surface
material into orbit around Earth. Some of the differences in
smposition between Earth and the Moon might be
; .'(miﬁx\i for by the composition of matter from the large
ohect,

Hypotiesis 3

The Moon was never a part of Earth, because Earth's
and the Moon’s chemical compesitions have too few simi-
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larities. The Moon and Earth probably formed within the
same cloud of gas and dust, when large clumps of gas and
dust in the cloud gravitationally attracted additional mate-
rials from the cloud. (The collapse of clouds of gas and
dust also results in the formation of stars.)

Hypothesis 4

The Moon most likely came from somewhere in the
solar system far from Barth, As the Moon approached
Earth, it was attracted more strongly by Earth's gravita-
tional field. Although the Moon speeded up as it
approached Earth, it was not moving fast enough as if -
passed Earth to escape Earth's gfawz} Consequem
entered into orbit around Earth.

1. According to Hypothesis 2, the origin of most of the
malter composing the Moon was most likely which of
the following objects?

A, A star far from the Sun
B. Earth

€. Mars

D. The Sun

2. Supporters of Hypothesis | would most likely agree
that at the time the Moon formed, the rotation rate of
Earth on its axis was:

F. fewer than | rotation per year.

G. 100 rotations per year.

H. 365 rotations per year.

J. many more than 365 rotations per year.

3. Suppose that supporters of Hypothesis 2 suggested that
the Moon contained a significant amount of water
when it was first formed. Which of the following state-
ments about the Moon’s water content would be most
consistent with their suggestion?

A. The Moon’s water content decrea«;ed after the -
Moon was formed.

B. The Moon’s water content increased rapidly after
the Moon was formed.

€. The Mooun’s water content increased slowly after
the Moon was formed.

D. The Moon’s water content was constant after the
Moon was formed.

GO ON TO THE NEXT PAGE.
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Hypothesis 3 includes m .
Moon probably for
dust. most likely to

H. Observations2and4
J. Observations 3and4

the Moon's formation.
the most on which of the

A, Gravity -
B. Earth’s rotation 7
. The Moon’s rotation
0. Voleanic action

The 4 hypotheses discuss 4
The

following




O

o
3 \Mw,/;

Fassage H

Large cities have their own climate that differs from
climate in adjacent suburban and rural areas. A scien-
erformed the following studies to learn more about an
1 climate. ' ‘

Air temperatures, in degrees Celsius (°C), were
recorded hourly over a 24-hour period at 3 sites: the center
of a large city (the urban site), an adjacent suburban site,
and a nearby rural site. This was done on 30 consecutive
days during summer and 30 consecutive days during
winter. Each hourly temperature was averaged over the

given season. The results are in Figure 1.
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A site in the city was selected where a large concrete
parking lot was located next 1o a large grassy area. After
the n.fpatkiizg lot and grassy area had been exposed to full
sunlight for 8 hours, air temperature readings were taken at

~ the surface every 20 meters (m) across the concrete and

grass, starting at the center of the parking lot. The results
are in Figure 2. el :
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Figure 2

Study 3

Weather instruments were used to measure the wind
velocity on 30 days at various altitudes above the 3 sites
used in Study 1. The wind velocities, in kilometers per
hour (km/hr), were used to generate the wind profiles
shown in Figure 3. .

wind velocity
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e |
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 Figure 3

ﬁgures adapted from W. M. Marsh, Earthscape: A Physical Geog-
raphy. ©1987 by John Wilsy and Sons, Inc.

GO ON TO THE NEXT PAGE.
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Studyv 4

The scientist kept track of the amount of cloud cover

and precipitation daily for 3 years in the city and the rural
area. It was found that the city had 10% more cloudy or
hazy days and 10% more precipitation than the rural area.
Air quality measurements revealed that the city air con-
tained 10 times more dust particles than rural air.

.

10.

According to Study 1, during which of the following
time periods does the suburban site always have a
higher temperature than the urban site on a summer
day?

F. Between3 AM. and 9 AM.

(i. Between 5 aM. and 9 AM.

H. Between 8§ AM. and 2 P.M.

J. Between 12 noon and 6 P.M.

. It is known that water vapor needs solid “nuclei” for it

to condense into water droplets and form clouds.
According to Study 4, which of the following is the
best explanation why the urban area had 10% more
rain than the rural area?

A. Wind velocity is much higher in the city than at
the rural site.

B. The urban area has more dust particles that
become nuclei for water droplets.

€. Fewer clouds form over urban areas compared to
rural sites. '

D. Only dust particles can be nuclei for water vapor
condensation.

Based on the results of Study 3, which of the following
generalizations could be made about wind velocities in
the 3 study areas?

¥. Urban areas have the highest wind velocity at alti-
tudes below 150 m.

(5. Suburban areas have the highest wind velocity at
altitudes below 150 m.

H. Rural areas have the highest wind velocity at alti- "

 tudes below 150 m.
J. Urban areas have the same wind velocity as sub-
urban areas at any given altitude.

ALT-568-BAMPLE
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11.

- about seasonal climates?
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If Study 1 produced results typical of any rural site,
which of the following generalizations could be made’

A, The temperature range at a rural site throughout a

Izﬂ

13.

typical day is smaller during the winter than
during summer.

B. The temperature range at a rural site throughout a
typical day is larger during the winter than during
summer. «

C. The maximum temperature at a rural site
throughout a typical winter day is the same as that
at an urban site. e

D. The maximum temperature at a rural site

- throughout a typical winter day is the same as that
at a suburban site. :

According to Study 1. the temperature difference
between the urban and the rural sites at 6 P.M. on a typ-
ical winter day is approximately:

GQ 4QC»
H 71C
4. 10°C.

According to Study 3, wind velocity in urban areas

_increases:

A. more rapidly with altitude than wind velocity in

 suburban areas.

B. at the same rate with altitude as wind velocity in
suburban areas.

€. at the same rate with altitude as wind velocity in

rural areas. . .
D. more slowly with altitude than wind velocity in
rural areas.

GO ON TO THE NEXT PAGE.
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Passage Il

A chemist performed 3 exgenmcnts 1o éwmzm the
boiling points and freezing points of purified water (H,0)

and solutions of various types of solids dissolved in H,0.

Experiment 1
Fifty milliliters (mL*) of H.O was s heated in a beaker

The temperature of the H,O was recorded every 2 minutes = |
(min) until it remained constant, indicating the boiling
point. The procedure was repeated with a solution of

5 w ams (g) of sodium chloride (NaCD) in 50 mL of H,.O

and with 10 g of NaCl in 50 mL of H,O. The results are

shown i Figare L
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time (min)
Figure 1

Figure adapted from M. Lesser, C. Constant, and J. Weisler, Con-
temporary Science - Book 3 ©1978 by Amsco School Publica-

tions, Inc.

fxperiment 2

A beaker containing 50 mL of ﬁzﬁ}‘ was pimd fa a

dry ice bath (an insulated bowl of solid CO,, which pro-

duces temperatures below ~70°C). When the H,O began to
solidify, the temperature was recorded. The procedure was
ch;&md with various amounts of NaCl added to 50 mL of =

f 3 The percentages of NaCl by mass, the masses of
I, and the freezing points are shown in Table 1 ’

AUT-H68-SAMPLE
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Tamﬁ 1

Mn gzmm
. L)
- 0.00
-1.85
_-363
~577
-9.03
-12 3{}

fxpefmt 5

~ The freezing points of vatwns solutions of potassium.
chloride (KCl) ami calcium c{ﬁaﬂdﬁ (CaCly) were mea-
sured using the same method as in Experiment 2. The

results are shown in Tnhleé 3 am% 3,
'i‘ahie 2
Masﬁ ef Kﬂi Freezing point
Solution | %BKClL.i . (g . )
#0040 F 0 s 0 tygg
8 6 2280
9 9 1 90 1 430
-l - 08 i NM?

* Not measured

24. S&ﬁmh of thé fﬁﬁewmg faf:iers was mastam throagh»
~ out all of the experiments?

F. The amount of H,O
G. The amount of solid ﬁissaiwd
~ H. The type of solid dissolved
33. ‘I‘!ae %ﬁxghtm of ‘sﬁ%ﬂ éisseiveﬁ

@@ m‘m THE ﬂEZX‘!‘ PAGE
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1, in Experiment 3, the cl
freezing point of Solation
likely be closest to:

0°C:
-10°C,
«14°C.
s v

Based on the results of Exper
freezing point is influenced by w
factors? o
¥. The type of solid dissolved
G. The amount of solid dissolve.
H. Both the type and amount of s
J. The amount of dry ice used in

Based on the results of Expe
of CaCl, in H,0 would
10

A, -2.93°C.
B. -4.01°C.
C. ~5.04°C.
D. -872°C.
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Passage IV

A scientist tested the ability of 4 drugs to vk:irii cancer »

cells.

Experiment 1

Permeability coefficients measure a drug’s ability to
enter a cell. The larger the permeability coefficient, the
faster the drug enters a cell. The molecular mass, in atomic
mass units (amu), and permeability coefficient, in centime-
ters per second (cm/sec), of the 4 drugs at 37°C were mea-
sured and are shown in Table 1.

Table |
Permeability
Molecular mass coefficient
Drug {amu) {cm/sec)

| 485 107
B 500 40
I« 515 10!
i
| 530 10°%

Experiment 2

Equal numbers of cancer cells were put into flasks
containing 5.0 mL of nutrient medium. The cells were
inc ubdzed ‘for 1 hour at 37°C with 1 of the 4 drugs shown in
Table
u‘mom any drugs. The cells were washed to remove
residual drug traces and grown on nutrient plates for

. A control consisted of cells incubated in medinm

7 days. During this time, the cells reproduced, forming

colonies which were then counted. Plates with more

colonies were assumed to have more live cells at the ead of
the 1-hour incubation. Table 2 shows the number of

colonies  counted. The drug-free control showed
3 colonies. '
Table 2
Drug concentration (nM}*‘
Drug ; 5030 9%
A 21 |4t 4.1 .0
B 26 21 10 1
C 28 23 i1 2
D 30 25 12 3
*uM is micromolar
Note: Numbers of colonies are averages
for 2 replicares (identical samples)

ACTS6B-SAMPLE
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Expermm.s :

© Cells were iaanﬁizé as described in Experiment 2 with
two exceptions: all drugs were tested at the same concen-

tration and incubation time was varied. Table 3 shnws the

number of colonies counted for Bx;senmant o

Table 3
, Incubation time (hours)
Dg | 4 | 6 112 24
A el e ok
£ ‘230 0 4 5 2
D 2 a3 | 6| 3
Notie- | 30130 | 30 | 30

Note: Numbers of colonies are averages
for 5 replicates.

20. 1f Expenmgnt 3 were repeated with Drug C and an
incubation time of 3 hours, the number of colonies
~ counted would most Iik&ly be »

F. lessthan 11,

G. between 11 and 22.

H. between 23 and 30
J. greater than 30.

21. Based on the results of Experiment 1, which drug
enters cells most quwkly‘?
A. Drug A
%: DmgB \
D.v Dmgi) .
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. Which of the following graphs best shows the relation- 23. Which of the following statements best describes the
ship between incubation time and ceiomes counted in relationship between the molecular mass and the per-
E xperiment 3 7 , | . meability ceﬁffimﬁnt of the drngs, as %hcwn in
v - - Experiment | ? .
i A At a’i&é&l&@ mass. mcreases, ﬁw permeabmtv
| coefficient increases.
.~ B. As the molecular mass mcrea*ses, the permeability
coefficient decreases.
C. As the molecular mass decreases, the pemeabsht)
-~ coefficient decreases.
D. As the molecular mass decreases, the permeability
o :coefﬁcmatwmmmmnmam

K

<

B

colopies count

! 24, The € mﬁaza ocedures zfsaesd in Experiments 2
L8 g e am 3 ,a&dﬁﬁ%m&gxnﬁxmnmwtz pﬁ
| F. incubation time was held cansmnt. while drug con-
~ centration was varied.
G. incubation time was varied, whﬂe drug concentra-
tion was held constant. :
H. incubation time and drug concentration were both
. varted.
J. incubation time and drug concentration were both
held constant.

.

colonies counted

25. In Experiment 2, what was the relationship between
- drug concentration and the drug’s affectweness in
killing cancer cells?

incubation time (hours) ‘A. All 4 drugs were most effective at the bigheet con-

g : ‘, centration used.

‘,i‘ ¥ ——-—-—7 —-—— . ——-— - ——“——" e - . B AH4@(&§

: ’ centration used.

C. Some of the drugs were most eﬁectwe at the

lowest concentration used while others were most

effective at the highest concentration used.

D. Based on Experiment 2, there is no relationship

between drug concentration and effectiveness.

& most effecnve at the IOWBst con-

colonies counted

o i
§ e -
(g T T H
i & 12 24

icubation time (hours)

i. Gy s 1 0 i s s . . i .
¢

colonies counted

incubation time (hours)

ACT-G65-GAMPLE = 43 - ; ' GOO&’TO THE ﬁﬁXT PAGE.
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Passage V

Heat flow is the escape of Earth's
through the lithosphere (crust and upper mantle
For a given thickness, high heat flow indica
perature increase with depth. Figure 1 is
view of oceanic and commemal lithosp

7 continental hthesph
; W(xxlai&dﬁs«umt s

A5 ‘,_°, '\Ih ‘n‘ sphjgﬁ mj 3 :
(includes crust)
Figure | '

Figure 2 shows heat flow. in watts per square met
(W/m*y, for parts of the oceanic lithosphere am%«« e
average heat flows for both lithosphere types.

Figure 3 shows the average relationship bﬁtﬁ#&r& m}ﬁ-'““:f i
perature and de psh for both lithosphere types. The shaded

areas are where lithosphere material would n and
vithout water. - .

Gt & 00 N DGR B R o B e §

heat flow

rising
hot material

Figures adapted from Frank Press and Raymond S ;
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Accerding to Figure 2, which of the fol
best represents the heat flows from an wem
abyssal plain, and a trench?

.

heat flow

ocean nbyssal !mlx;h”
ridge  pladn

G.

ovean abvssal trench
vdge  plain

wrdmg to Figure 2. mmpared m aaiim: heat flow
values. the heat flow measareﬂ fmm a ’back«atg ’ﬁasm‘
81

A. much higher than the heax ﬂnw fmm an ecm‘
ridge. v
B. approximately the same as the heat flow ﬁ‘m a
trench.
. approximately the same as ike heat ﬂw:fmm an
ocean ridge. : '
D. approximately the same as the avmgé heat
for the oceanic lithosphere.

fmjr:}mmmai vents on th smfiﬂmt, Whm
hot water rise out of Earth. Accordi
hydrothermal vents are most ﬁ’kﬁfy fmm

F. ocean ridges.
. continental mountain ranges
H. abyssal plains.
J. trenches,
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Scientists esta&lssmd & ti
{A-E ) to study the nwmwas of Qﬁ/

Qil*
Bacteria
Phosphate fertilizer
Lugworms
Flounders {fish)

mi hon (ppm)

o
%N\
: >

The oil, bacteria, femhw‘ ingwggmg
were added in early March, Figure 1
centration of oil in Ecosystems B, ¢
aumber of bacteria/mL in Bﬁé&}‘m
aver 16 months.

400

L 350 N
& o4
& 0] N

{]

oncentration
|

i i.‘i()i /»
B g4
50
e we
Maz,
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their numbc‘r‘

"

¥, Flounders can live Iang@: :

;. Fiounders do not suwm.mm

#H. A polluted cnvn'ﬁnmem m
Uound«ars without kx}i

B

Which of the following m%uﬁ&a#
oil on ﬂound{:r‘a in the m&mﬁiﬁ fﬁﬁ

a zzd " 2
A. As the concentration af oil i

of the flounders increased the
.
C.

D.
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Passage Vil

According to a szmphﬁed mmiaeé «af zh& i&xﬁ@ﬁg&m i
atom. an electron orbits a proton located at the center of
the atom. The electron can exist only in certain orbits, each |
with a specific radius. When the electron jumps from one

orbit to another orbit of smaller radius, tﬁz amm
packet of energy known as ap?zattm .

The electron jumps sh«mn in Figure & wmch involve
the first 6 orbits, result in the emission of 3 types of ;ﬁm»;
tons—ultraviolet, visible, and infrared. The energies and

wavelengths of the photons emitted dﬁe to these 331&23,‘ e |

shown in Table L.

Figure |

{Note: Diagram is not drawn to scale.)

Figure adapted from Edwin R. Jones and Richard L. Childers, Con
temporary College Physics. ©1893 by Addison-Wesley Publishing
Company, inc, _

Table |

Energy of phcmn
Type of photon | Jump ® )* ,

10.2
12.1
12.8
13.1
132

1.89
2395
2.86
3.02

0.661
0.967
1.13

{Ultraviolet

| Visible

infrared

G I UOE> i mUnwy

* oV = glectron volt
Fopin s panometer

ACT-468-BAMPLE

e smgi: '
the ang absorbed: .
A. an ultraviolet photcn

Tl G GG F B 4 .LU!]?
crose 2&% can emit any

ons zhg eactmn ;umps

When ahyﬁmg" \ ator mm‘ ¥, me electron
n jump | fmm

due to th ion of the energy of a
ston. Baseé on P’gnrﬁ 1 it is most likely that

ither ultraviolet, nor visible, nor



atom is most likely true’

E.

o
s

H.
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As the electron’s
energy of the hy
As the electron
energy of the hy
As the electron’s
energy of the hyd

decreases.. .. .
As the electron’s
energy of the hydro,



