Reading Test

65 MINUTES, 52 QUESTIONS

Turn to Section 1 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage or pair of passages below is followed by a number of questions. After reading
each passage or pair, choose the best answer to each question based on what is stated or
implied in the passage or passages and in any accompanying graphics (such as a table or

graph).

Questions 1-10 are based on the following
passage.

This passage is adapted from Willa Cather, O Pioneers!
Originally published in 1913. John Bergson is a farmer on his
deathbed. Alexandra Bergson is his teenage daughter.

In eleven long years John Bergson had made but
little impression upen the wild land he had come to
tame. It was still a wild thing that had its ugly moods;

tine and no one knew when they were likely to come, or
5 why. Mischance hung over it. Its Genius was

unfriendly to man. The sick man was feeling this as
he lay looking out of the window, after the doctor had
left him, on the day following Alexandra’s trip to
town. There it lay outside his door, the same land, the

10 same lead-colored miles. He knew every ridge and
draw and gully between him and the horizon. To the
south, his plowed fields; to the east, the sod stables,
the cattle corral, the pond,—and then the grass.

John Bergson had the Old-World belief that land,

15 in itself, is desirable. But this land was an enigma. It
was like a horse that no one knows how to break to
harness, that runs wild and kicks things to pieces. He
had an idea that no one understood how to farm it
properly, and this he often discussed with Alexandra.

20 Their neighbors, certainly, knew even less about
farming than he did. Many of them had never worked
on a farm until they took up their homesteads. They
had been handwerkers at home; tailors, locksmiths,
joiners, cigar-makers, etc. Bergson himself had

25 worked in a shipyard.

For weeks, John Bergson had been thinking about

these things. His bed stood in the sitting-room, next

to the kitchen. Through the day, while the baking and
washing and ironing were going on, the father lay

30 and looked up at the roof beams that he himself had
hewn, or out at the cattle in the corral. He counted
the cattle over and over. It diverted him to speculate
as to how much weight each of the steers would
probably put on by spring. He often called his

35 daughter in to talk to her about this. Before
Alexandra was twelve years old she had begun to be a
help to him, and as she grew older he had come to
depend more and more upon her resourcefulness and
good judgment. His boys were willing enough to

40 work, but when he talked with them they usually
irritated him. It was Alexandra who read the papers
and followed the markets, and who learned by the
mistakes of their neighbors. It was Alexandra who
could always tell about what it had cost to fatten each

45 steer, and who could guess the weight of a hog before
it went on the scales closer than John Bergson
himself. Lou and Oscar were industrious, but he
could never teach them to use their heads about their
work. Alexandra, her father often said to himself, was

50 like her grandfather; which was his way of saying that
she was intelligent. John Bergson’s father had been a
shipbuilder, a man of considerable force and of some
fortune. Late in life he married a second time, a
Stockholm woman of questionable character, much

55 younger than he, who goaded him into every sort of
extravagance. On the shipbuilder’s part, this marriage
was an infatuation, the despairing folly of a powerful
man who cannot bear to grow old. In a few years his
unprincipled wife warped the probity of a lifetime.
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60 He speculated, lost his own fortune and funds
entrusted to him by poor seafaring men, and died
disgraced, leaving his children nothing. But when all
was said, he had come up from the sea himself, had
built up a proud little business with no capital but his

65 own skill and foresight, and had proved himself a
man. In his daughter, John Bergson recognized the
strength of will, and the simple direct way of thinking
things out, that had characterized his father in his
better days. He would much rather, of course, have

70 seen this likeness in one of his sons, but it was not a
question of choice. As he lay there day after day he
had to accept the situation as it was, and to be
thankful that there was one among his children to
whom he could entrust the future of his family and

75 the possibilities of his hard-won land.

A central theme developed in the passage is that
of the

A) danger of exploiting the environment for
material gain.

B) dependability of family despite past conflict
among members,

C) foolishness of denying the inevitability of
old age.

D) futility of seeking to gain full mastery over
the natural world.

>

Over the course of the passage, the main focus of
John Bergson’s thoughts shifts from the

A) weaknesses that he deplores in his sons to the
strengths that he prizes in his daughter.

B) initial difficulty that he faced as a novice farmer
to his eventual achievement as an experienced
farmer.

C) challenges of being a successful farmer to those
of being a successful shipbuilder.
D) physical qualities of his land to the personal

qualities that he values most in a potential
SUCCEeSSOr.

The simile in lines 14-17 (“It was . . . pieces”)

primarily serves which function?

A) It expands on the characterization provided in
lines 3-5 (“It was ... why”).

B) It contrasts with the images evoked in lines 5-6
(“Mischance. . . to man”).

C) It highlights the belief conveyed in lines 14-15
(“John . . . desirable”).

D) Itreinforces the details presented in lines 22-25
(“They . . . shipyard”).

In the passage, the main contrast that John Bergson
draws between himself and his neighbors is that his
neighbors

A) had previously worked in urban areas while he
had always worked in rural ones.

B) are less skilled than he is at the occupation that
they all have in common.

C) resisted becoming homestead farmers,
whereas he was eager to be one.

D) had better luck with their particular parcels of
land than he did with his.

As used in line 42, “followed™ most nearly means

A) came after.

B) imitated closely.

C) kept under guard.

D) stayed informed about.



The narrator most clearly indicates that John
Bergson regards his sons as

A) hardworking but not smart enough to
manage the farm.

B) loyal but insufficiently appreciative of the
farm’s value.

C) well intentioned but too reckless to handle
the family’s business.

D) capable but unwilling to involve their sister
in overseeing the farm.

The passage best supports which characterization
of Alexandra Bergson in her attention to the details
of the family farm?

A) She values others’ opinions and ideas.

B) She possesses great instinct and insight.

C) She reluctantly defers to her brothers’ decisions.

D) She is a better farmer than was her father as a
young man.

Which choice provides the best evidence for the
answer to the previous question?

A) Lines 31-35 ("He counted . . . this”)

B) Lines 39-41 (“His boys. .. him”)

C) Lines41-47 (“It was . .. himself”)

D) Lines 49-51 (“Alexandra . .. intelligent”)

Which choice most clearly supports the idea
that John Bergson’s father was afraid of aging?

A) Lines 51-53 (“John ... fortune”)

B) Lines 53-56 (“Late . .. extravagance”)
C) Lines 56-58 (“On the... old”)

D) Lines 58-59 (“In a few . . . lifetime™)

10

Which situation is most similar to that described in
lines 66-75 (“In his . . . land”)?

A) A teacher sees her female students
outperforming her male students, and she
chastises the males for not working harder.

B) A small business owner is faced with daunting
new challenges, but her employees collaborate
successfully to solve the problems.

C) A coach needs one of her players to step forward
and lead the team, but the player who does so is
not the one the coach expected.

D) A shopkeeper works hard to ensure that her
daughter will have better opportunities than she
had, and the daughter eventually runs a large
corporation,



1

Questions 11-21 are based on the following
passage and supplementary material.

Passage 1 is adapted from Milton Friedman and Rose
Friedman, Free to Choose. ©1980 by Milton Friedman and
Rose Friedman. Passage 2 is adapted from Douglas J. Amy,
Government Is Good. ©2011 by Douglas J. Amy.

Passage 1
An essential part of economic freedom is freedom
to choose how to use our income: how much to spend
on ourselves and on what items; how much to save
tine and in what form; how much to give away and to
5 whom. Currently, more than 40 percent of our
income is disposed of on our behalf by government at
federal, state, and local levels combined. One of us
once suggested a new national holiday, ‘Personal
Independence Day—that day in the year when we
10 stop working to pay the expenses of government . . .
and start working to pay for the items we severally
and individually choose in light of our own needs and
desires.” In 1929, that holiday would have come on
Abraham Lincoln’s birthday, February 12; today it
15 would come about May 30; if present trends were to
continue, it would coincide with the other
Independence Day, July 4, around 1988.
Of course, we have something to say about how
much of our income is spent on our behalf by
20 government. We participate in the political process
that has resulted in government’s spending an
amount equal to more than 40 percent of our income.
Majority rule is a necessary and desirable expedient.
It is, however, very different from the kind of
25 freedom you have when you shop at a supermarket.
When you enter the voting booth once a year, you
almost always vote for a package rather than for
specific items. If you are in the majority, you will at
best get both the items you favored and the ones you
30 opposed but regarded as on balance less important.
Generally, you end up with something different from
what you thought you voted for. If you are in the
minority, you must conform to the majority vote and
wait for your turn to come. When you vote daily in
35 the supermarket, you get precisely what you voted
for, and so does everyone else. The ballot box
produces conformity without unanimity; the
marketplace, unanimity without conformity. That is
why it is desirable to use the ballot box, so far as
40 possible, only for those decisions where conformity is
essential.

Bam

Passage 2
So why are most people in denial about the
beneficial roles that government plays in their lives?
There are several answers. First, most Americans
45 have become so used to the benefits of government
that they simply take them for granted. Benefits that
are provided reliably for long periods of time—such
as clean water and a stable currency system—tend to
fade into the background and to not be considered
50 benefits at all. They disappear from our
consciousness. Our failure to notice or appreciate
what government does for us also has to do with the
unique and peculiar nature of many government
benefits. The benefits we get from paying our taxes
55 are usually not immediate, and they are often not
particularly tangible either. They can be remote and
elusive. This is easy to see if we contrast government
benefits with the benefits we receive from exchanges
in the marketplace. When we go to the store, we hand
60 over our money and immediately get something very
concrete in return—a candy bar, a blouse, some
groceries. This kind of exchange is very satisfying; we
see what we get for our money right away.
Not so with many of the exchanges we have with
65 our governments. We shell out money for our taxes,
but what we gain in return is frequently delayed or
remote. For instance, we pay our local government to
treat our sewage, but the environmental payoffs may
not be immediately obvious to us. When we later go
70 fishing or swimming in our local lake or river—
waters whose purity depends upon adequate sewage
treatment—we probably do not see this enjoyable
experience as a result of our sewer tax. When benefits
are remote like this, it is hard to make the
75 connections between them and the taxes we pay.
Government benefits are also different because
they are often less tangible than the goods we get
from a store. These benefits frequently take the form
not of the presence of something, but of the absence
80 of something. Think of it this way: much of the job of
government in our lives is to ensure that bad things
don’t happen to us. We pay taxes so that our homes
don’t get burgled, and our food doesn’t make us sick,
our banks don’t fail, and our bridges don’t collapse.
85 In other words, often when people in government are
doing their job right—nothing happens. No wonder
no one notices. So while we really do get a lot for our
taxes, we often get it in a form that is largely invisible
to us. This is one of the reasons why we too easily fall
90 for the illusion that government is doing nothing for
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In Passage 1, the authors repeat “40 percent” (line 5
and line 22) to

A) emphasize a number they believe is too large.

B) supporta claim they believe many people will
doubt.

C) ensure the reader understands how they arrived
at their calculations,

D) correct a perception they believe is incorrect.

According to Passage 1, over time, Personal
Independence Day would occur later in the year
because

A) people are unaware of how much of their
income goes to taxes each year.

B) people’s incomes are not growing as rapidly as
they were in the past.

C) people are spending a greater percentage of their
income each year on taxes.

D) people misunderstand the underlying desires
that motivate their spending.

According to Passage 1, one result of the current
political process for determining how taxes are
spent is that

A) the government has more funds than it needs to
operate efficiently.

B) the government is unable to secure the public’s
confidence.

C) voters who are in the majority tend to be highly
satisfied.

D) voters rarely get exactly what they want.

The authors’ remark in lines 36-38 (“The
ballot . .. conformity”) serves to

A) suggest that conformity is more desirable than
unanimity.

B) caution that unanimity and conformity are
incompatible aims.

C) point out that two activities have similar flaws.

D) emphasize a sharp contrast between two familiar
activities.

A central idea of Passage 2 is that
A) people unfairly compare the worth of purchased
goods with the worth of government benefits.

B) people tend to overlook the connection between
paying taxes and receiving some ongoing
government benefits.

C) more people take advantage of government
spending today than in the past.

D) government benefits are more reliable today
than they once were.

As used in line 51, “appreciate” most nearly means

A) accumulate,
B) judge.
C) value.

D) safeguard.



It can reasonably be inferred that the author of
Passage 2 would characterize tax money spent on
road maintenance as providing benefits that are

A) easier to understand than most of the benefits
taxes provide.

B) unlikely to be acknowledged as long as the roads
are in good condition.

C) dedicated to future generations at the expense of
current taxpayers.

D) aresult of a compromise in which no voters are
satisfied.

Which choice provides the best evidence for the
answer to the previous question?

A) Lines 42-44 (“So why ... answers”)

B) Lines 51-54 (“Our ... benefits”)

C) Lines 76-78 (“Government . . . store”)

D) Lines 78-82 (“These...tous”)

Based on the passages, the authors of Passage 1 and
Passage 2 would agree that transactions in the
marketplace

A) are often taken for granted by consumers.

B) are a source of satisfaction to consumers.

C) should be generating more tax revenue than
they do currently.

D) are too tightly regulated by the government.

¥eml

It can reasonably be inferred from Passage 2 that
Amy would likely respond to the Friedmans’
proposal of a Personal Independence Day by
asserting that the Friedmans

A) ignore how much people receive from the
government in return for their tax dollars.

B) disregard the problem of US citizens spending
too much of their income on personal needs and
desires.

C) fail to understand that economic freedom is
something that most US citizens view as a right.

underestimate the extent to which economic
freedom is threatened by high levels of taxation.

D)

Which choice provides the best evidence for the
answer to the previous question?

A) Lines 46-50 (“Benefits . . . all”)

B) Lines 57-59 (“This is . . . marketplace™)

C) Lines 59-62 (“When . .. groceries”)

D) Lines 62-63 (“This kind . . . right away™)
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Questions 22-31 are based on the following
passage.

This passage is adapted from Catherine Clabby, “If Not for
Plants, Could Rivers Bend?" ©2010 by Sigma Xi, The Scientific
Research Society.

For decades, the Canadian geologist Martin
Gibling has been intrigued by the tough-to-prove
hypothesis that land plants created the shape of

tine modern rivers hundreds of millions of years ago.

5 Plant roots reinforced the ground, the thinking
goes, creating stable banks that funneled what once
were wide, shallow water flows into narrower and
deeper channels. By extension, that set the stage for
lots of significant Earth history events, including the

10 rise of human civilizations in modern river basins so
many millennia later.

Now Gibling and postdoctoral scientist Neil
Davies, both at Dalhousie University, have
strengthened this case. When the pair compared a

15 much-improved plant fossil record with evidence of
how rivers changed very long ago, the transitions
matched up.

“As soon as the plants got a foothold on land and
rooted vegetation started, that changed the landscape.

20 Basically plants engineered that landscape as they
evolved,” says Davies.

Back in the Cambrian period, which ended some
500 million years ago, the geologic record indicates
that rivers were very shallow but wide things, almost

25 floods that allowed rainwater to wash from largely
barren solid ground to sea. Deposits left behind were
preserved as sheets of coarse grains, some of which
suggest these rivers were 1,000 or more times as wide
as they were deep.

“There is probably nowhere on Earth where rivers
form the way they did before vegetation,” Gibling
says.

But at the time separating the Silurian and
Devonian periods, some 420 million years ago, the
35 picture found in preserved sedimentary rock changes.
The blankets of unconsolidated sediment found in
earlier river deposits appear less frequently. It
happens just as evidence of land vegetation with root
systems also expands in the rock record.

In addition, more complex and diverse river
remains emerge, including more traces of mud,
probably due to the enhanced chemical weathering
that plants assist; smaller-sized sand grains; and
samples of organic remains. Significantly, shapes shift
45 too.

Organized deposits become visible in the remains

30

40

1

of highly sinuous, single-thread channels. Evidence

of lateral accretion—the digging away of material at

the outer bends of a river and the simultaneous
50 deposition of material at the inner bends—is more
abundant.

There is also variation that appears to be related
to the local climate during the times that the rivers
flowed. “Before plants evolved, it didn’t matter if a

55 river was in a polar region, a temperate region or an
arid region, the rivers looked the same. Later you

find differences,” says Davies, who devoted two and a

half years to this project.

Using funding from the Canadian government,

60 Davies and Gibling reviewed 144 published reports
describing river sediment preserved in the rock
record, dating from the Cambrian to the Devonian,
to build their case. They visited 34 spots themselves
in North America and Europe. And they scrutinized

65 experimental results.

One laboratory finding that impressed Gibling
was achieved at St. Anthony Falls Laboratory at the
University of Minnesota. Working in a tank,
researchers there described how vegetation—in this

70 case alfalfa sprouts that were allowed to germinate on
banks—transformed a channel that flowed between

multiple sandbars into one that self-organized into a

single-thread channel.

“The strength of the roots of alfalfa was enough to

75 completely change the whole pattern. That generated

a meandering river with banks that migrate and are

erosion resistant,” Gibling says.

Dov Corenblit, an associate professor at the
University of Paris who describes himself as a
biogeomorphologist, says Davies and Gibling have
delivered more than just insight into the history of
rivers. They have expanded evidence that the biotic
and abiotic features of this planet influence one
another.

Their findings “may be considered significant
progress in the comprehension of one of the most
critical phases in the coupling between physical and
biological processes on Earth,” Corenblit says.

The Dalhousie University geologists aren’t done.
90 They want to explore whether any of the periodic

mass extinctions experienced on Earth might have

affected the shapes of rivers as well. They are
scouring the literature for changes preserved from
the end of the Permian, when a lot of plant life was

95 wiped out.

“We’ll look to see if rivers reverted to the older

form,” Davies says.

80

85



The primary purpose of the passage is to

A) evaluate the outcomes of a study that appears to
synthesize two competing explanations of how
rivers form.

B) describe recent findings that support a long-
standing hypothesis about the impact of plants
on river formation.

C) identify the effect of groundbreaking research
on the development of a new theory about the
origin of rivers.

D) explain field results that appear to conflict with
laboratory results of experiments exploring the
ways in which plants change the landscape.

Which statement best describes the reasoning that
Davies and Gibling used to reach their main
conclusion?

A) The reshaping of rivers preceded the
appearance of rooted vegetation, so it is likely
that the reshaping of rivers resulted in rooted
vegetation.

B) Rivers change shape regularly in the present
with no evidence that they did not do so in the
past, so rivers likely did change shape in the
past.

C) The appearance of rooted vegetation and the
reshaping of rivers occurred around the same
time in the past, and rooted vegetation can be
shown to cause changes to river shapes, so it
likely did reshape the rivers.

D) While there is no direct evidence that rooted
vegetation existed in the past, there is evidence
of an effect of this type of vegetation, so it likely
did exist.

#am

Which choice provides the best evidence for the idea
that plants can affect the lateral pattern of flowing
water?

A) Lines 14-17 (“When . . . matched up”)

B) Lines 30-32 (“There. .. says”)

C) Lines 54-56 (“Before . .. same”)

D) Lines 68-73 (“Working . . . channel”)

The passage most strongly suggests that there is a
relationship between the presence of plants rooted
near rivers and which characteristic of those rivers?

A) The size and composition of particles from
vegetation and rocks

B) The color of preserved sedimentary rocks they
contain

C) The temperature of their main currents

D) The distance they cover from source to sea

Which choice provides the best evidence for the
answer to the previous question?

A) Lines 18-19 (“As soon . . . landscape”)

B) Lines 33-35 (“Butat. .. changes”)

C) Lines 37-39 (“It happens.. .. record”)

D) Lines 40-44 (“In addition . . . remains”)



As used in line 41, “emerge” most nearly means

A) rise,
B) proceed.
C) appear.
D) flow.

The main function of the eleventh paragraph
(lines 59-65) is to

A) describe how Davies and Gibling gathered their
data.
B) restate Davies and Gibling’s central claim.

C) illustrate how Davies and Gibling’s findings
were received.

D) highlight difficulties that Davies and Gibling
encountered in their study.

The author most likely discusses the research
conducted at the University of Minnesota to

A) show that Davies and Gibling were able to
replicate their field observations in a controlled
setting.

B) summarize the laboratory finding that led
Davies and Gibling to propose their theory.

C) describe how other researchers have tested and
confirmed Davies and Gibling’s hypothesis.

D) highlight the results of an experiment that

supports the claim made by Davies and Gibling.

As used in line 87, “critical” most nearly means

A) important,
B) analytical.
C) negative.

D)

¥
i

urgent.

Which finding about rivers from the end of the
Permian period, if true, would best support Davies
and Gibling’s argument?

A)
B)
Q)

D)

They often flowed through areas containing
very little rooted vegetation.

They were generally shallow, wide, and
contained relatively little mud.

They tended to be single-channel, meandering
rivers.

They characteristically displayed extensive
lateral accretion.
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Questions 32-41 are based on the following
passages.

This passage is adapted from Philip E. Tetlock and Dan
Gardner, Superforecasting: The Art and Science of
Prediction. ©2015 by Philip Tetlock Consulting, Inc.,, and
Connaught Street, Inc.

Human beings have coped with uncertainty for as
long as we have been recognizably human. And for
almost all that time we didn’t have access to statistical
models of uncertainty because they didn’t exist. It was
5 remarkably late in history—arguably as late as the
1713 publication of Jakob Bernoulli’s Ars Conjectandi
—Dbefore the best minds started to think seriously
about probability.

Before that, people had no choice but to rely on
the tip-of-your-nose perspective. You see a shadow
moving in the long grass. Should you worry about
lions? You try to think of an example of a lion
attacking from the long grass. If the example comes
to mind easily, run! If the response is strong enough,
it can produce a binary conclusion: “Yes, it’s a lion,”
or “No, it’s not a lion.” But if it's weaker, it can
produce an unsettling middle possibility: “Maybe it’s
a lion.” What the tip-of-your-nose perspective will
not deliver is a judgment so fine grained that it can
20 distinguish between, say, a 60% chance that it is a lion
and an 80% chance. That takes slow, conscious,
careful thought. Of course, when you were dealing
with the pressing existential problems our ancestors
faced, it was rarely necessary to make such fine
distinctions. It may not even have been desirable. A
three-setting dial gives quick, clear directions. Is that
alion? YES = run! MAYBE = stay alert! NO = relax.
The ability to distinguish between a 60% probability
and an 80% probability would add little. In fact, a
more fine-grained analysis could slow you down—
and get you killed.

In this light, the preference for two- and three-
setting mental dials makes sense. And lots of research
underscores the point. Why is a decline from 5% to
0% so much more valuable than a decline from 10%
to 5%? Because it delivers more than a 5% reduction
in risk. It delivers certainty. Both 0% and 100% weigh
far more heavily in our minds than the mathematical
models of economists say they should. Again, this is
40 not surprising if you think about the world in which

our brain evolved. There was always at least a tiny

chance a lion was lurking in the vicinity. Or a snake.

Or any of the countless other threats people faced.

Line

25

30

35
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But our ancestors couldn’t maintain a state of

45 constant alert. The cognitive cost would have been
too great. They needed worry-free zones. The
solution? Ignore small chances and use the two-
setting dial as much as possible. Either it is a lion or it
isn’t. Only when something undeniably falls between

50 those two settings—only when we are compelled—do
we turn the mental dial to maybe.

We want answers. A confident yes or no is
satisfying in a way that maybe never is, a fact that
helps to explain why the media so often turn to

55 hedgehogs [single-minded people] who are sure they
know what is coming no matter how bad their
forecasting records may be. Of course it’s not always
wrong to prefer a confident judgment. All else being
equal, our answers to questions like “Does France

60 have more people than Italy?” are likelier to be right

when we are confident they are right than when we
are not. Confidence and accuracy are positively
correlated. But research shows we exaggerate the size
of the correlation. For instance, people trust more
confident financial advisers over those who are less
confident even when their track records are identical.

And people equate confidence and competence,

which makes the forecaster who says something has a

middling probability of happening less worthy of

70 respect. As one study noted, people “took such

judgments as indications the forecasters were either
generally incompetent, ignorant of the facts in a given
case, or lazy, unwilling to expend the effort required
to gather information that would justify greater
confidence.”

65

75

Number of Forecasts of the Probability
That a Stock Price Would Increase

@ Forecaster P |
| ® Forecaster Q |

Number of forecasts

0 10 20 30 40 50 60 70 80 90 100

Probability that stock price would increase,
according to forecaster (%)

Adapted from J. Frank Yates et al., "Good Probabilistic Forecasters:
The ‘Consumer's’ Perspective.” ©1996 by Elsevier Science B. V.
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The main purpose of the passage is to As used in line 36 and line 37, “delivers” most
: nearly means
A) criticize the unreasonable expectations held by
many human beings. A) surrenders.
B) contrast the behaviors of ancient and modern B) releases.
societies. C) transports.
C) offer an alternative explanation for an D) provides.

uncommon phenomenon.

D) place a human tendency within an evolutionary
context,
The phrases “cognitive cost” and “worry-free
zones” (lines 45-46) help convey a sense of the
- 3
Which choice best supports the idea that the

reassurance provided by binary options extends
beyond matters of personal safety? C) intellectual challenge of solving difficult

puzzles.

A) mental toll of continual uneasiness.
B) physical damage caused by ongoing attacks.

A) Lines 22-25 (“Of course . . . distinctions”)
B) Lines 39-41 (“Again .. . evolved”)

C) Lines 49-51 (“Only . .. maybe”)

D) Lines 52-57 (“A confident ... may be”)

According to the passage, which choice best states
the relationship between the confidence level of
someone providing a judgment and the accuracy of
that judgment?

D) grave consequences of sudden decisions.

The passage implies that probabilistic thinking did

not become useful until A) The greater the confidence level of someone

A) the problem of daily survival became a less providing a judgment, the less accurate that
pressing issue than it had been in the past. judgment will usually prove to be in the end.

B) The greater the confidence level of someone
providing a judgment, the more likely people
are to scrutinize the accuracy of that judgment.

B) sophisticated technology was devised that was
able to provide fine measurement distinctions.

C) people realized it could be used to enhance

RSN e, C) The greater the confidence level of someone

providing a judgment, the more accurate that

D) assessing the confidence levels of others judgment s likely to be up to a certain point.

becamenapotkintiodalty ife: D) The greater the confidence level of someone

providing a judgment, the more accurate that
judgment will nearly always be.

#01m | CONTINUE 4



The authors” main purpose in citing the study in the
last sentence of the passage is to

A) offer quotations from subjects that appear to
contradict some of the ideas discussed in the
passage.

B) note several irrational conclusions subjects
have reached that support claims made
earlier in the passage.

C) compare contemporary subjects with the
ancient humans described in the passage.

D) suggest how economic forecasters can use
information provided in the passage to
improve their reputations.

According to the graph, which choice represents the
number of forecasts made by Forecaster P that
predicted that a stock price had a 50 percent
probability of increasing?

A) 2

B) 6

C) 10

D) 14
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Based on the graph and the passage, people would be
most likely to follow the advice of which forecaster?

A) Forecaster Q, because his or her predictions
proved to be more accurate than the predictions
of Forecaster P.

B) Forecaster Q, because his or her predictions
offered greater certainty than did the predictions
of Forecaster P.

C) Forecaster P, because he or she exhibited a
greater level of confidence than did Forecaster Q.

D) Forecaster P, because he or she was generally
more cautious than was Forecaster Q.

Which choice provides the best evidence for the
answer to the previous question?

A) Lines 18-21 (“What the . . . chance”)

B) Lines 28-29 (“The ability . . . little”)

C) Lines 63-64 (“But research . . . correlation”)
D) Lines 67-70 (“And people . . . respect”)
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Questions 42-52 are based on the following
passage and supplementary material.

This passage is adapted from Dawn Levy, "ORNL Researchers
Invent Tougher Plastic with 50 Percent Renewable Content.”
Published in 2016 by Oak Ridge National Laboratory.

A car’s bumper is usually made of a moldable
thermoplastic polymer called ABS, shorthand for its
acrylonitrile, butadiene and styrene components.

Line Light, strong and tough, it is also the stuff of
5 ventilation pipes, protective headgear, kitchen
appliances, Lego bricks and many other consumer
products. Useful as it is, one of its drawbacks is that it
is made using chemicals derived from petroleum.

Researchers at the Department of Energy’s Oak

10 Ridge National Laboratory (ORNL) have made a
better thermoplastic by replacing styrene with lignin,
a brittle, rigid polymer that, with cellulose, forms the
woody cell walls of plants. In doing so, they have
invented a solvent-free production process that

15 interconnects equal parts of nanoscale lignin
dispersed in a synthetic rubber matrix to produce a
meltable, moldable, ductile material that’s at least ten
times tougher than ABS, The resulting thermoplastic
—called ABL for acrylonitrile, butadiene, lignin—is

20 recyclable, as it can be melted three times and still
perform well. The results, published in the journal
Advanced Functional Materials, may bring cleaner,
cheaper raw materials to diverse manufacturers.

The technology could make use of the lignin-rich

25 biomass byproduct stream from biorefineries and
pulp and paper mills. With the prices of natural gas
and oil dropping, renewable fuels can’t compete with
fossil fuels, so biorefineries are exploring options for
developing other economically viable products.

30 Among cellulose, hemicellulose and lignin, the major
structural constituents of plants, lignin is the most
commercially underutilized. The ORNL study aimed
to use it to produce, with an eye toward
commercialization, a renewable thermoplastic with

35 properties rivaling those of current petroleum-
derived alternatives.

“Lignin is a very brittle natural polymer, so it
needs to be toughened,” explained study author Amit
Naskar, leader of ORNL’s Carbon and Composites

40 group. A major goal of the group is producing
industrial polymers that are strong and tough enough
to be deformed without fracturing. “We need to
chemically combine soft matter with lignin. That soft
matrix would be ductile so that it can be malleable or

1]

45 stretchable. Very rigid lignin segments would offer
resistance to deformation and thus provide stiffness.”
All lignins are not equal in terms of heat stability.
To determine what type would make the best
thermoplastic feedstock, the scientists evaluated
50 lignin from wheat straw, softwoods like pine and
hardwoods like oak. They found hardwood lignin is
the most thermally stable, and some types of
softwood lignins are also melt-stable.
Next, the researchers needed to couple the lignin
55 with soft matter, Chemists typically accomplish this
by synthesizing polymers in the presence of solvents.
Because lignin and a synthetic rubber containing
acrylonitrile and butadiene, called nitrile rubber, both
have chemical groups in which electrons are
60 unequally distributed and therefore likely to interact,
Naskar and Chau Tran (who performed melt-mixing
and characterization experiments) instead tried to
couple the two in a melted phase without solvents.
In a heated chamber with two rotors, the
65 researchers “kneaded” a molten mix of equal parts
powdered lignin and nitrile rubber. During mixing,
lignin agglomerates broke into interpenetrating layers
or sheets of 10 to 200 nanometers that dispersed well
in and interacted with the rubber. Without the proper
70 selection of a soft matrix and mixing conditions,
lignin agglomerates are at least 10 times larger than
those obtained with the ORNL process. The product
that formed had properties of neither lignin nor
rubber, but something in between, with a
75 combination of lignin’s stiffness and nitrile rubber’s
elasticity.
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Tensile Strength (Maximum Stress at Breaking) and Maximum Stretch
Before Breaking by Source of Lignin in Thermoplastic Polymer
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Adapted from Chau D. Tran et al., “A New Class of Renewable Thermoplastics with Extraordinary Performance from Manostructured Lignin-

Elastomers.” ©2016 by WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim.

The author most likely mentions several
commonplace objects in the first paragraph in
order to

A) give a sense of the range of uses to which ABS can

be put.

indicate that the plentiful supply of ABS has led
to its devaluation.

B)

®)
D)

provide examples of potential alternatives to ABS.

suggest that environmental concerns will curtail
reliance on ABS in manufacturing.

As used in line 12, “forms” most nearly means

A) organizes.
B) composes.
C) conceives.

D) acquires.

E14m

One function of the third paragraph (lines 24-36) is

to

A) describe the methods used by Naskar’s team in
its research.

B) suggest a rationale for the research conducted
by Naskar’s team.

C) describe the scientific phenomenon that
Naskar’s team attempted to explain.

D) discuss the practical benefits that have resulted
from the work of Naskar’s team.

i

The author suggests that a decrease in the cost of
fossil fuels has led to

A)
B)
®)
D)

the near exhaustion of some fossil fuel reserves.
unsustainable energy consumption patterns.
a repudiation of renewable energy initiatives.

a drop in demand for alternative fuel sources.
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Which choice provides the best evidence for the
answer to the previous question?

A) Lines 24-26 (“The technology . . . mills”)

B) Lines 26-29 (“*With . .. products”)

C) Lines 30-32 ("Among .. . underutilized”)
D) Lines 32-36 (“The ORNL ... alternatives”)

Information in the passage best supports which
statement about lignin?

A) It is too expensive to use as an industrial
polymer without being diluted with more
commeon polymers.

B) Itis one of the few polymers that can be
processed without the use of high heat.

C) When combined with soft matter, it yields a

polymer more stretchable than the original soft

matter.

D) Inits unaltered state, it breaks too easily to be
used in high-performance thermoplastics.

Which choice provides the best evidence for the
answer to the previous question?

A) Lines 37-40 (“Lignin . . . group”)

B) Lines 42-43 (“We need. .. lignin”)

C) Lines 45-46 (“Very . .. stiffness”)

D) Line 47 (“All... stability”)
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According to the passage, Naskar’s team used nitrile
rubber in its study because

A) nitrile rubber is stiffer and more thermally
stable than are many other types of soft matter.

B) the chemical composition of nitrile rubber
suggested it would combine with lignin
without the use of solvents.

C) sheets of nitrile rubber are only 10 to 200
nanometers thick and thus interpenetrate well
with lignin in a melted phase.

D) molecules of nitrile rubber and lignin have
different numbers of electrons.

As used in line 73, “properties” most nearly means

A) possessions.
B) compositions.
C) qualities.

D) objects.



According to the graph, which source of lignin According to the graph, the maximum stretch before
resulted in thermoplastic polymer with the greatest breaking of thermoplastic polymer produced from
tensile strength? softwood type 2 is closest to a

A) Hardwood type 1 A) 300 percent increase.

B) Hardwood type 2 : B) 400 percent increase.

C) Softwood type 1 C) 500 percent increase.

D) Softwood type 2 D) 600 percent increase.

STOP

If you finish before time is called, you may check your work on this section only.
Do not turn to any other section.
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