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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 Saki, “The
Schartz-Metterklume Method.” Originally published in 1911.

Lady Carlotta stepped out on to the platform of
the small wayside station and took a turn or two up
and down its uninteresting length, to kill time till the
train should be pleased to proceed on its way. Then,
in the roadway beyond, she saw a horse struggling
with a more than ample load, and a carter of the sort
that seems to bear a sullen hatred against the animal
that helps him to earn a living. Lady Carlotta
promptly betook her to the roadway, and put rather a
different complexion on the struggle. Certain of her
acquaintances were wont to give her plentiful
admonition as to the undesirability of interfering on
behalf of a distressed animal, such interference being
“none of her business.” Only once had she put the
doctrine of non-interference into practice, when one
of its most eloquent exponents had been besieged for
nearly three hours in a small and extremely
uncomfortable may-tree by an angry boar-pig, while
Lady Carlotta, on the other side of the fence, had
proceeded with the water-colour sketch she was
engaged on, and refused to interfere between the
boar and his prisoner. It is to be feared that she lost
the friendship of the ultimately rescued lady. On this
occasion she merely lost the train, which gave way to
the first sign of impatience it had shown throughout
the journey, and steamed off without her. She bore
the desertion with philosophical indifference; her

friends and relations were thoroughly well used to
the fact of her luggage arriving without her.
She wired a vague non-committal message to her
destination to say that she was coming on “by
another train.” Before she had time to think what her
next move might be she was confronted by an
imposingly attired lady, who seemed to be taking a
prolonged mental inventory of her clothes and looks.

“You must be Miss Hope, the governess I’ve come
to meet,” said the apparition, in a tone that admitted
of very little argument.

“Very well, if I must I must,” said Lady Carlotta to
herself with dangerous meekness.

“I am Mrs. Quabarl,” continued the lady; “and
where, pray, is your luggage?”

“It’s gone astray,” said the alleged governess,
falling in with the excellent rule of life that the absent
are always to blame; the luggage had, in point of fact,
behaved with perfect correctitude. “I’ve just
telegraphed about it,” she added, with a nearer
approach to truth.

“How provoking,” said Mrs. Quabarl; “these
railway companies are so careless. However, my
maid can lend you things for the night,” and she led
the way to her car.
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During the drive to the Quabarl mansion
Lady Carlotta was impressively introduced to the
nature of the charge that had been thrust upon her;
she learned that Claude and Wilfrid were delicate,
sensitive young people, that Irene had the artistic
temperament highly developed, and that Viola was
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something or other else of a mould equally
commonplace among children of that class and type
in the twentieth century.

“I wish them not only to be TAUGHT,” said Mrs.
Quabarl, “but INTERESTED in what they learn. In
their history lessons, for instance, you must try to
make them feel that they are being introduced to the
life-stories of men and women who really lived, not
merely committing a mass of names and dates to
memory. French, of course, I shall expect you to talk
at meal-times several days in the week.”

“I shall talk French four days of the week and
Russian in the remaining three.”

“Russian? My dear Miss Hope, no one in the
house speaks or understands Russian.”

“That will not embarrass me in the least,” said
Lady Carlotta coldly.

Mrs. Quabarl, to use a colloquial expression, was
knocked off her perch. She was one of those
imperfectly self-assured individuals who are
magnificent and autocratic as long as they are not
seriously opposed. The least show of unexpected
resistance goes a long way towards rendering them
cowed and apologetic. When the new governess
failed to express wondering admiration of the large
newly-purchased and expensive car, and lightly
alluded to the superior advantages of one or two
makes which had just been put on the market, the
discomfiture of her patroness became almost abject.
Her feelings were those which might have animated a
general of ancient warfaring days, on beholding his
heaviest battle-elephant ignominiously driven off the
field by slingers and javelin throwers.

1

Which choice best summarizes the passage?
A) A woman weighs the positive and negative

aspects of accepting a new job.
B) A woman does not correct a stranger who

mistakes her for someone else.
C) A woman impersonates someone else to seek

revenge on an acquaintance.
D) A woman takes an immediate dislike to her new

employer.

2

In line 2, “turn” most nearly means
A) slight movement.
B) change in rotation.
C) short walk.
D) course correction.

3

The passage most clearly implies that other people
regarded Lady Carlotta as
A) outspoken.
B) tactful.
C) ambitious.
D) unfriendly.

4

Which choice provides the best evidence for the
answer to the previous question?
A) Lines 10-14 (“Certain . . . business”)
B) Lines 22-23 (“It is . . . lady”)
C) Lines 23-26 (“On this . . . her”)
D) Lines 30-32 (“She . . . train”)
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5

The description of how Lady Carlotta “put the
doctrine of non-interference into practice”
(lines 14-15) mainly serves to
A) foreshadow her capacity for deception.
B) illustrate the subtle cruelty in her nature.
C) provide a humorous insight into her character.
D) explain a surprising change in her behavior.

6

In line 55, “charge” most nearly means
A) responsibility.
B) attack.
C) fee.
D) expense.

7

The narrator indicates that Claude, Wilfrid, Irene,
and Viola are
A) similar to many of their peers.
B) unusually creative and intelligent.
C) hostile to the idea of a governess.
D) more educated than others of their age.

8

The narrator implies that Mrs. Quabarl favors a form
of education that emphasizes
A) traditional values.
B) active engagement.
C) artistic experimentation.
D) factual retention.

9

As presented in the passage, Mrs. Quabarl is best
described as
A) superficially kind but actually selfish.
B) outwardly imposing but easily defied.
C) socially successful but irrationally bitter.
D) naturally generous but frequently imprudent.

10

Which choice provides the best evidence for the
answer to the previous question?
A) Lines 49-50 (“How . . . careless”)
B) Lines 62-68 (“I wish . . . memory”)
C) Lines 70-73 (“I shall . . . Russian”)
D) Lines 77-82 (“She was . . . apologetic”)
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Questions 11-20 are based on the following
passage and supplementary material.

This passage is adapted from Taras Grescoe, Straphanger:
Saving Our Cities and Ourselves from the Automobile. ©2012
by Taras Grescoe.

Though there are 600 million cars on the planet,
and counting, there are also seven billion people,
which means that for the vast majority of us getting
around involves taking buses, ferryboats, commuter
trains, streetcars, and subways. In other words,
traveling to work, school, or the market means being
a straphanger: somebody who, by choice or necessity,
relies on public transport, rather than a privately
owned automobile.

Half the population of New York, Toronto, and
London do not own cars. Public transport is how
most of the people of Asia and Africa, the world’s
most populous continents, travel. Every day, subway
systems carry 155 million passengers, thirty-four
times the number carried by all the world’s airplanes,
and the global public transport market is now valued
at $428 billion annually. A century and a half after
the invention of the internal combustion engine,
private car ownership is still an anomaly.

And yet public transportation, in many minds, is
the opposite of glamour—a squalid last resort for
those with one too many impaired driving charges,
too poor to afford insurance, or too decrepit to get
behind the wheel of a car. In much of North
America, they are right: taking transit is a depressing
experience. Anybody who has waited far too long on
a street corner for the privilege of boarding a
lurching, overcrowded bus, or wrestled luggage onto
subways and shuttles to get to a big city airport,
knows that transit on this continent tends to be
underfunded, ill-maintained, and ill-planned. Given
the opportunity, who wouldn’t drive? Hopping in a
car almost always gets you to your destination more
quickly.

It doesn’t have to be like this. Done right, public
transport can be faster, more comfortable, and
cheaper than the private automobile. In Shanghai,
German-made magnetic levitation trains skim over
elevated tracks at 266 miles an hour, whisking people
to the airport at a third of the speed of sound. In
provincial French towns, electric-powered streetcars
run silently on rubber tires, sliding through narrow
streets along a single guide rail set into cobblestones.
From Spain to Sweden, Wi-Fi equipped high-speed
trains seamlessly connect with highly ramified metro

networks, allowing commuters to work on laptops as
they prepare for same-day meetings in once distant
capital cities. In Latin America, China, and India,
working people board fast-loading buses that move
like subway trains along dedicated busways, leaving
the sedans and SUVs of the rich mired in
dawn-to-dusk traffic jams. And some cities have
transformed their streets into cycle-path freeways,
making giant strides in public health and safety and
the sheer livability of their neighborhoods—in the
process turning the workaday bicycle into a viable
form of mass transit.

If you credit the demographers, this transit trend
has legs. The “Millennials,” who reached adulthood
around the turn of the century and now outnumber
baby boomers, tend to favor cities over suburbs, and
are far more willing than their parents to ride buses
and subways. Part of the reason is their ease with
iPads, MP3 players, Kindles, and smartphones: you
can get some serious texting done when you’re not
driving, and earbuds offer effective insulation from
all but the most extreme commuting annoyances.
Even though there are more teenagers in the country
than ever, only ten million have a driver’s license
(versus twelve million a generation ago). Baby
boomers may have been raised in Leave It to Beaver
suburbs, but as they retire, a significant contingent is
favoring older cities and compact towns where they
have the option of walking and riding bikes. Seniors,
too, are more likely to use transit, and by 2025, there
will be 64 million Americans over the age of sixty-
five. Already, dwellings in older neighborhoods in
Washington, D.C., Atlanta, and Denver, especially
those near light-rail or subway stations, are
commanding enormous price premiums over
suburban homes. The experience of European and
Asian cities shows that if you make buses, subways,
and trains convenient, comfortable, fast, and safe, a
surprisingly large percentage of citizens will opt to
ride rather than drive.
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Figure 1

Primary Occupation of Public
Transportation Passengers 

in US Cities

employed
outside

the home
72%

unemployed

6.4%

student10.7%

homemaker
2.0%

retired

6.7%

other
2.2%

Figure 2
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Figure 1 and figure 2 are adapted from the American Public
Transportation Association, “A Profile of Public Transportation
Passenger Demographics and Travel Characteristics Reported in
On-Board Surveys.” ©2007 by American Public Transportation
Association.

11

What function does the third paragraph (lines 20-34)
serve in the passage as a whole?

A) It acknowledges that a practice favored by the
author of the passage has some limitations.

B) It illustrates with detail the arguments made in
the first two paragraphs of the passage.

C) It gives an overview of a problem that has not
been sufficiently addressed by the experts
mentioned in the passage.

D) It advocates for abandoning a practice for which
the passage as a whole provides mostly
favorable data.

12

Which choice does the author explicitly cite as
an advantage of automobile travel in North America?

A) Environmental impact
B) Convenience
C) Speed
D) Cost

13

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

A) Lines 5-9 (“In . . . automobile”)
B) Lines 20-24 (“And . . . car”)
C) Lines 24-26 (“In . . . experience”)
D) Lines 32-34 (“Hopping . . . quickly”)
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14

The central idea of the fourth paragraph (lines 35-57)
is that
A) European countries excel at public

transportation.
B) some public transportation systems are superior

to travel by private automobile.
C) Americans should mimic foreign public

transportation systems when possible.
D) much international public transportation is

engineered for passengers to work while on
board.

15

Which choice provides the best evidence for the
answer to the previous question?
A) Line 35 (“It . . . this”)
B) Lines 35-37 (“Done . . . automobile”)
C) Lines 37-40 (“In . . . sound”)
D) Lines 44-48 (“From . . . cities”)

16

As used in line 58, “credit” most nearly means
A) endow.
B) attribute.
C) believe.
D) honor.

17

As used in line 61, “favor” most nearly means
A) indulge.
B) prefer.
C) resemble.
D) serve.

18

Which choice best supports the conclusion that
public transportation is compatible with the use of
personal electronic devices?
A) Lines 59-63 (“The . . . subways”)
B) Lines 63-67 (“Part . . . annoyances”)
C) Lines 68-70 (“Even . . . ago”)
D) Lines 77-81 (“Already . . . homes”)

19

Which choice is supported by the data in the
first figure?
A) The number of students using public

transportation is greater than the number of
retirees using public transportation.

B) The number of employed people using public
transportation and the number of unemployed
people using public transportation is roughly
the same.

C) People employed outside the home are less likely
to use public transportation than are
homemakers.

D) Unemployed people use public transportation
less often than do people employed outside the
home.

20

Taken together, the two figures suggest that most
people who use public transportation
A) are employed outside the home and take public

transportation to work.
B) are employed outside the home but take public

transportation primarily in order to run errands.
C) use public transportation during the week but

use their private cars on weekends.
D) use public transportation only until they are able

to afford to buy a car.

1 1

...............................................................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E7



Questions 21-30 are based on the following
passage.

This passage is adapted from Thor Hanson, Feathers.
©2011 by Thor Hanson. Scientists have long debated how
the ancestors of birds evolved the ability to fly. The
ground-up theory assumes they were fleet-footed ground
dwellers that captured prey by leaping and flapping their
upper limbs. The tree-down theory assumes they were tree
climbers that leapt and glided among branches.

At field sites around the world, Ken Dial saw a
pattern in how young pheasants, quail, tinamous,
and other ground birds ran along behind their
parents. “They jumped up like popcorn,” he said,
describing how they would flap their half-formed
wings and take short hops into the air. So when a
group of graduate students challenged him
to come up with new data on the age-old
ground-up-tree-down debate, he designed a project
to see what clues might lie in how baby game birds
learned to fly.

Ken settled on the Chukar Partridge as a
model species, but he might not have made his
discovery without a key piece of advice from the local
rancher in Montana who was supplying him with
birds. When the cowboy stopped by to see how
things were going, Ken showed him his nice, tidy
laboratory setup and explained how the birds’ first
hops and flights would be measured. The rancher
was incredulous. “He took one look and said, in
pretty colorful language, ‘What are those birds doing
on the ground? They hate to be on the ground! Give
them something to climb on!’ ” At first it seemed
unnatural—ground birds don’t like the ground? But
as he thought about it Ken realized that all the
species he’d watched in the wild preferred to rest on
ledges, low branches, or other elevated perches where
they were safe from predators. They really only used
the ground for feeding and traveling. So he brought
in some hay bales for the Chukars to perch on and
then left his son in charge of feeding and data
collection while he went away on a short work trip.

Barely a teenager at the time, young Terry Dial
was visibly upset when his father got back. “I asked
him how it went,” Ken recalled, “and he said,

‘Terrible! The birds are cheating!’ ” Instead of flying
up to their perches, the baby Chukars were using
their legs. Time and again Terry had watched them
run right up the side of a hay bale, flapping all the
while. Ken dashed out to see for himself, and that
was the “aha” moment. “The birds were using their
wings and legs cooperatively,” he told me, and that
single observation opened up a world of possibilities.

Working together with Terry (who has since gone
on to study animal locomotion), Ken came up with a
series of ingenious experiments, filming the birds as
they raced up textured ramps tilted at increasing
angles. As the incline increased, the partridges began
to flap, but they angled their wings differently from
birds in flight. They aimed their flapping down and
backward, using the force not for lift but to keep
their feet firmly pressed against the ramp. “It’s like
the spoiler on the back of a race car,” he explained,
which is a very apt analogy. In Formula One racing,
spoilers are the big aerodynamic fins that push the
cars downward as they speed along, increasing
traction and handling. The birds were doing the very
same thing with their wings to help them scramble
up otherwise impossible slopes.

Ken called the technique WAIR, for wing-assisted
incline running, and went on to document it in a
wide range of species. It not only allowed young
birds to climb vertical surfaces within the first few
weeks of life but also gave adults an energy-efficient
alternative to flying. In the Chukar experiments,
adults regularly used WAIR to ascend ramps steeper
than 90 degrees, essentially running up the wall and
onto the ceiling.

In an evolutionary context, WAIR takes on
surprising explanatory powers. With one fell swoop,
the Dials came up with a viable origin for the
flapping flight stroke of birds (something gliding
animals don’t do and thus a shortcoming of the
tree-down theory) and an aerodynamic function for
half-formed wings (one of the main drawbacks to the
ground-up hypothesis).
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21

Which choice best reflects the overall sequence of
events in the passage?
A) An experiment is proposed but proves

unworkable; a less ambitious experiment is
attempted, and it yields data that give rise to a
new set of questions.

B) A new discovery leads to reconsideration of a
theory; a classic study is adapted, and the results
are summarized.

C) An anomaly is observed and simulated
experimentally; the results are compared with
previous findings, and a novel hypothesis is
proposed.

D) An unexpected finding arises during the early
phase of a study; the study is modified in
response to this finding, and the results are
interpreted and evaluated.

22

As used in line 7, “challenged” most nearly means
A) dared.
B) required.
C) disputed with.
D) competed with.

23

Which statement best captures Ken Dial’s central
assumption in setting up his research?
A) The acquisition of flight in young birds sheds

light on the acquisition of flight in their
evolutionary ancestors.

B) The tendency of certain young birds to jump
erratically is a somewhat recent evolved
behavior.

C) Young birds in a controlled research setting are
less likely than birds in the wild to require
perches when at rest.

D) Ground-dwelling and tree-climbing predecessors
to birds evolved in parallel.

24

Which choice provides the best evidence for the
answer to the previous question?
A) Lines 1-4 (“At field . . . parents”)
B) Lines 6-11 (“So when . . . fly”)
C) Lines 16-19 (“When . . . measured”)
D) Lines 23-24 (“At first . . . the ground”)

25

In the second paragraph (lines 12-32), the incident
involving the local rancher mainly serves to
A) reveal Ken Dial’s motivation for undertaking his

project.
B) underscore certain differences between

laboratory and field research.
C) show how an unanticipated piece of information

influenced Ken Dial’s research.
D) introduce a key contributor to the tree-down

theory.

26

After Ken Dial had his “‘aha’ moment” (line 41), he
A) tried to train the birds to fly to their perches.
B) studied videos to determine why the birds no

longer hopped.
C) observed how the birds dealt with gradually

steeper inclines.
D) consulted with other researchers who had

studied Chukar Partridges.

27

The passage identifies which of the following as a
factor that facilitated the baby Chukars’ traction on
steep ramps?
A) The speed with which they climbed
B) The position of their flapping wings
C) The alternation of wing and foot movement
D) Their continual hopping motions
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28

As used in line 61, “document” most nearly means
A) portray.
B) record.
C) publish.
D) process.

29

What can reasonably be inferred about gliding
animals from the passage?
A) Their young tend to hop along beside their

parents instead of flying beside them.
B) Their method of locomotion is similar to that of

ground birds.
C) They use the ground for feeding more often than

for perching.
D) They do not use a flapping stroke to aid in

climbing slopes.

30

Which choice provides the best evidence for the
answer to the previous question?
A) Lines 4-6 (“They jumped . . . air”)
B) Lines 28-29 (“They really . . . traveling”)
C) Lines 57-59 (“The birds . . . slopes”)
D) Lines 72-74 (“something . . . theory”)

Questions 31-41 are based on the following
passages.

Passage 1 is adapted from Talleyrand et al., Report on Public
Instruction. Originally published in 1791. Passage 2 is
adapted from Mary Wollstonecraft, A Vindication of the
Rights of Woman. Originally published in 1792. Talleyrand
was a French diplomat; the Report was a plan for national
education. Wollstonecraft, a British novelist and political
writer, wrote Vindication in response to Talleyrand.

Passage 1
That half the human race is excluded by the other

half from any participation in government; that they
are native by birth but foreign by law in the very land
where they were born; and that they are
property-owners yet have no direct influence or
representation: are all political phenomena
apparently impossible to explain on abstract
principle. But on another level of ideas, the question
changes and may be easily resolved. The purpose of
all these institutions must be the happiness of the
greatest number. Everything that leads us farther
from this purpose is in error; everything that brings
us closer is truth. If the exclusion from public
employments decreed against women leads to a
greater sum of mutual happiness for the two sexes,
then this becomes a law that all Societies have been
compelled to acknowledge and sanction.

Any other ambition would be a reversal of our
primary destinies; and it will never be in women’s
interest to change the assignment they have received.

It seems to us incontestable that our common
happiness, above all that of women, requires that
they never aspire to the exercise of political rights
and functions. Here we must seek their interests in
the wishes of nature. Is it not apparent, that their
delicate constitutions, their peaceful inclinations, and
the many duties of motherhood, set them apart from
strenuous habits and onerous duties, and summon
them to gentle occupations and the cares of the
home? And is it not evident that the great conserving
principle of Societies, which makes the division of
powers a source of harmony, has been expressed and
revealed by nature itself, when it divided the
functions of the two sexes in so obviously distinct a
manner? This is sufficient; we need not invoke
principles that are inapplicable to the question. Let us
not make rivals of life’s companions. You must, you
truly must allow the persistence of a union that no
interest, no rivalry, can possibly undo. Understand
that the good of all demands this of you.
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Passage 2
Contending for the rights of woman, my main

argument is built on this simple principle, that if she
be not prepared by education to become the
companion of man, she will stop the progress of
knowledge and virtue; for truth must be common to
all, or it will be inefficacious with respect to its
influence on general practice. And how can woman
be expected to co-operate unless she know why she
ought to be virtuous? unless freedom strengthen her
reason till she comprehend her duty, and see in what
manner it is connected with her real good? If
children are to be educated to understand the true
principle of patriotism, their mother must be a
patriot; and the love of mankind, from which an
orderly train of virtues spring, can only be produced
by considering the moral and civil interest of
mankind; but the education and situation of woman,
at present, shuts her out from such investigations. . . .

Consider, sir, dispassionately, these
observations—for a glimpse of this truth seemed to
open before you when you observed, “that to see one
half of the human race excluded by the other from all
participation of government, was a political
phenomenon that, according to abstract principles, it
was impossible to explain.” If so, on what does your
constitution rest? If the abstract rights of man will
bear discussion and explanation, those of woman, by
a parity of reasoning, will not shrink from the same
test: though a different opinion prevails in this
country, built on the very arguments which you use
to justify the oppression of woman—prescription.

Consider—I address you as a legislator—
whether, when men contend for their freedom, and
to be allowed to judge for themselves respecting their
own happiness, it be not inconsistent and unjust to
subjugate women, even though you firmly believe
that you are acting in the manner best calculated to
promote their happiness? Who made man the
exclusive judge, if woman partake with him the gift
of reason?

In this style, argue tyrants of every
denomination, from the weak king to the weak
father of a family; they are all eager to crush reason;
yet always assert that they usurp its throne only to be
useful. Do you not act a similar part, when you force
all women, by denying them civil and political rights,
to remain immured in their families groping in
the dark?

31

As used in line 21, “common” most nearly means
A) average.
B) shared.
C) coarse.
D) similar.

32

It can be inferred that the authors of Passage 1
believe that running a household and raising
children
A) are rewarding for men as well as for women.
B) yield less value for society than do the roles

performed by men.
C) entail very few activities that are difficult or

unpleasant.
D) require skills similar to those needed to run a

country or a business.

33

Which choice provides the best evidence for the
answer to the previous question?
A) Lines 4-6 (“they are . . . representation”)
B) Lines 13-17 (“If the . . . sanction”)
C) Lines 25-30 (“Is it . . . home”)
D) Lines 30-35 (“And . . . manner”)

34

According to the author of Passage 2, in order for
society to progress, women must
A) enjoy personal happiness and financial security.
B) follow all currently prescribed social rules.
C) replace men as figures of power and authority.
D) receive an education comparable to that of men.
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35

As used in line 50, “reason” most nearly means

A) motive.
B) sanity.
C) intellect.
D) explanation.

36

In Passage 2, the author claims that freedoms granted
by society’s leaders have

A) privileged one gender over the other.
B) resulted in a general reduction in individual

virtue.
C) caused arguments about the nature of happiness.
D) ensured equality for all people.

37

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

A) Lines 41-45 (“Contending . . . virtue”)
B) Lines 45-47 (“truth . . . practice”)
C) Lines 65-66 (“If so . . . rest”)
D) Lines 72-78 (“Consider . . . happiness”)

38

In lines 61-65, the author of Passage 2 refers to a
statement made in Passage 1 in order to

A) call into question the qualifications of the
authors of Passage 1 regarding gender issues.

B) dispute the assertion made about women in the
first sentence of Passage 1.

C) develop her argument by highlighting what she
sees as flawed reasoning in Passage 1.

D) validate the concluding declarations made by the
authors of Passage 1 about gender roles.

39

Which best describes the overall relationship
between Passage 1 and Passage 2?

A) Passage 2 strongly challenges the point of view in
Passage 1.

B) Passage 2 draws alternative conclusions from the
evidence presented in Passage 1.

C) Passage 2 elaborates on the proposal presented
in Passage 1.

D) Passage 2 restates in different terms the
argument presented in Passage 1.

40

The authors of both passages would most likely agree
with which of the following statements about women
in the eighteenth century?

A) Their natural preferences were the same as those
of men.

B) They needed a good education to be successful in
society.

C) They were just as happy in life as men were.
D) They generally enjoyed fewer rights than

men did.

41

How would the authors of Passage 1 most likely
respond to the points made in the final paragraph of
Passage 2?

A) Women are not naturally suited for the exercise
of civil and political rights.

B) Men and women possess similar degrees of
reasoning ability.

C) Women do not need to remain confined to their
traditional family duties.

D) The principles of natural law should not be
invoked when considering gender roles.

1 1
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Questions 42-52 are based on the following
passage and supplementary material.

This passage is adapted from Richard J. Sharpe and Lisa
Heyden, “Honey Bee Colony Collapse Disorder is Possibly
Caused by a Dietary Pyrethrum Deficiency.” ©2009 by
Elsevier Ltd. Colony collapse disorder is characterized by the
disappearance of adult worker bees from hives.

Honey bees are hosts to the pathogenic large
ectoparasitic mite Varroa destructor (Varroa mites).
These mites feed on bee hemolymph (blood) and can
kill bees directly or by increasing their susceptibility
to secondary infection with fungi, bacteria or viruses.
Little is known about the natural defenses that keep
the mite infections under control.

Pyrethrums are a group of flowering plants which
include Chrysanthemum coccineum, Chrysanthemum
cinerariifolium, Chrysanthemum marschalli, and
related species. These plants produce potent
insecticides with anti-mite activity. The naturally
occurring insecticides are known as pyrethrums.
A synonym for the naturally occurring pyrethrums is
pyrethrin and synthetic analogues of pyrethrums are
known as pyrethroids. In fact, the human mite
infestation known as scabies (Sarcoptes scabiei) is
treated with a topical pyrethrum cream.

We suspect that the bees of commercial bee
colonies which are fed mono-crops are nutritionally
deficient. In particular, we postulate that the problem
is a diet deficient in anti-mite toxins: pyrethrums,
and possibly other nutrients which are inherent in
such plants. Without, at least, intermittent feeding on
the pyrethrum producing plants, bee colonies are
susceptible to mite infestations which can become
fatal either directly or due to a secondary infection of
immunocompromised or nutritionally deficient bees.
This secondary infection can be viral, bacterial or
fungal and may be due to one or more pathogens.
In addition, immunocompromised or nutritionally
deficient bees may be further weakened when
commercially produced insecticides are introduced
into their hives by bee keepers in an effort to fight
mite infestation. We further postulate that the proper
dosage necessary to prevent mite infestation may be
better left to the bees, who may seek out or avoid
pyrethrum containing plants depending on the
amount necessary to defend against mites and the
amount already consumed by the bees, which in
higher doses could be potentially toxic to them.

This hypothesis can best be tested by a trial
wherein a small number of commercial honey bee
colonies are offered a number of pyrethrum
producing plants, as well as a typical bee food source
such as clover, while controls are offered only the
clover. Mites could then be introduced to each hive
with note made as to the choice of the bees, and the
effects of the mite parasites on the experimental
colonies versus control colonies.

It might be beneficial to test wild-type honey bee
colonies in this manner as well, in case there could be
some genetic difference between them that affects the
bees’ preferences for pyrethrum producing flowers.

Pathogen Occurrence in Honey Bee Colonies With and
Without Colony Collapse Disorder

Percent of colonies affected by
pathogen

Pathogen

Colonies with
colony collapse

disorder (%)

Colonies without
colony collapse

disorder (%)
Viruses
IAPV 83 5
KBV 100 76

Fungi
Nosema apis 90 48
Nosema ceranae 100 81

All four pathogens 77 0

Adapted from Diana L. Cox-Foster et al., “A Metagenomic Survey of
Microbes in Honey Bee Colony Collapse Disorder.” ©2007 by American
Association for the Advancement of Science.

The table above shows, for colonies with colony collapse
disorder and for colonies without colony collapse disorder, the
percent of colonies having honey bees infected by each of four
pathogens and by all four pathogens together.

1 1
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42

How do the words “can,” “may,” and “could” in the
third paragraph (lines 19-41) help establish the tone
of the paragraph?
A) They create an optimistic tone that makes clear

the authors are hopeful about the effects of their
research on colony collapse disorder.

B) They create a dubious tone that makes clear the
authors do not have confidence in the usefulness
of the research described.

C) They create a tentative tone that makes clear the
authors suspect but do not know that their
hypothesis is correct.

D) They create a critical tone that makes clear the
authors are skeptical of claims that pyrethrums
are inherent in mono-crops.

43

In line 42, the authors state that a certain hypothesis
“can best be tested by a trial.” Based on the passage,
which of the following is a hypothesis the authors
suggest be tested in a trial?
A) Honeybees that are exposed to both pyrethrums

and mites are likely to develop a secondary
infection by a virus, a bacterium, or a fungus.

B) Beekeepers who feed their honeybee colonies a
diet of a single crop need to increase the use of
insecticides to prevent mite infestations.

C) A honeybee diet that includes pyrethrums results
in honeybee colonies that are more resistant to
mite infestations.

D) Humans are more susceptible to varroa mites as
a result of consuming nutritionally deficient
food crops.

44

Which choice provides the best evidence for the
answer to the previous question?
A) Lines 3-5 (“These mites . . . viruses”)
B) Lines 16-18 (“In fact . . . cream”)
C) Lines 19-21 (“We suspect . . . deficient”)
D) Lines 24-28 (“Without . . . bees”)

45

The passage most strongly suggests that beekeepers’
attempts to fight mite infestations with commercially
produced insecticides have what unintentional
effect?
A) They increase certain mite populations.
B) They kill some beneficial forms of bacteria.
C) They destroy bees’ primary food source.
D) They further harm the health of some bees.

46

Which choice provides the best evidence for the
answer to the previous question?
A) Lines 1-2 (“Honey bees . . . mites”)
B) Lines 6-7 (“Little . . . control”)
C) Lines 31-35 (“In addition . . . infestation”)
D) Lines 47-50 (“Mites . . . control colonies”)

47

As used in line 35, “postulate” most nearly means to
A) make an unfounded assumption.
B) put forth an idea or claim.
C) question a belief or theory.
D) conclude based on firm evidence.

48

The main purpose of the fourth paragraph
(lines 42-50) is to
A) summarize the results of an experiment that

confirmed the authors’ hypothesis about the role
of clover in the diets of wild-type honeybees.

B) propose an experiment to investigate how
different diets affect commercial honeybee
colonies’ susceptibility to mite infestations.

C) provide a comparative nutritional analysis of the
honey produced by the experimental colonies
and by the control colonies.

D) predict the most likely outcome of an unfinished
experiment summarized in the third paragraph
(lines 19-41).

1 1
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49

An unstated assumption made by the authors about
clover is that the plants
A) do not produce pyrethrums.
B) are members of the Chrysanthemum genus.
C) are usually located near wild-type honeybee

colonies.
D) will not be a good food source for honeybees in

the control colonies.

50

Based on data in the table, in what percent of
colonies with colony collapse disorder were the
honeybees infected by all four pathogens?
A) 0 percent
B) 77 percent
C) 83 percent
D) 100 percent

51

Based on data in the table, which of the four
pathogens infected the highest percentage of
honeybee colonies without colony collapse disorder?
A) IAPV
B) KBV
C) Nosema apis
D) Nosema ceranae

52

Do the data in the table provide support for the
authors’ claim that infection with varroa mites
increases a honeybee’s susceptibility to secondary
infections?
A) Yes, because the data provide evidence that

infection with a pathogen caused the colonies to
undergo colony collapse disorder.

B) Yes, because for each pathogen, the percent of
colonies infected is greater for colonies with
colony collapse disorder than for colonies
without colony collapse disorder.

C) No, because the data do not provide evidence
about bacteria as a cause of colony collapse
disorder.

D) No, because the data do not indicate whether the
honeybees had been infected with mites.

1 1
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Writing and Language Test
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

DIRECTIONS

Each passage below is accompanied by a number of questions. For some questions, you
will consider how the passage might be revised to improve the expression of ideas. For
other questions, you will consider how the passage might be edited to correct errors in
sentence structure, usage, or punctuation. A passage or a question may be accompanied by
one or more graphics (such as a table or graph) that you will consider as you make revising
and editing decisions.

Some questions will direct you to an underlined portion of a passage. Other questions will
direct you to a location in a passage or ask you to think about the passage as a whole.

After reading each passage, choose the answer to each question that most effectively
improves the quality of writing in the passage or that makes the passage conform to the
conventions of standard written English. Many questions include a “NO CHANGE” option.
Choose that option if you think the best choice is to leave the relevant portion of the
passage as it is.
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1
A) NO CHANGE
B) healthy, and more
C) healthier, and they are
D) healthier, being more

2

Which choice provides the most appropriate
introduction to the passage?
A) NO CHANGE
B) that affords them adequate amounts of natural

light.
C) that is thoroughly sealed to prevent energy loss.
D) in which they feel comfortable asking managers

for special accommodations.

Questions 1-11 are based on the following passage.

Shed Some Light on the Workplace

Studies have shown that employees are happier,

environment 2 in which temperatures are carefully

controlled. New buildings may be designed with these

studies in mind, but many older buildings were not,

resulting in spaces that often depend primarily on

artificial lighting. While employers may balk at the

expense of reconfiguring such buildings to increase the

amount of natural light, the investment has been shown

to be well worth it in the long run—for both employees

and employers.

1 healthier, and more productive when they work in an

16
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For one thing, lack of exposure to natural light has a

significant impact on employees’ health. A study

conducted in 2013 by Northwestern University in

Chicago showed that inadequate natural light could

result in eye strain, headaches, and fatigue, as well as

interference with the body’s circadian rhythms. 3

Circadian rhythms, which are controlled by the

4 bodies biological clocks, influence body temperature,

hormone release, cycles of sleep and wakefulness, and

other bodily functions. Disruptions of circadian rhythms

have been linked to sleep disorders, diabetes, depression,

3

At this point, the writer is considering adding the
following sentence.

Workers in offices with windows sleep an
average of 46 minutes more per night than
workers in offices without windows.

Should the writer make this addition here?
A) Yes, because it supplies quantitative data that

will be examined in the rest of the paragraph.
B) Yes, because it explains the nature of the bodily

functions referred to in the next sentence.
C) No, because it interrupts the discussion of

circadian rhythms.
D) No, because it does not take into account

whether workers were exposed to sunlight
outside the office.

4
A) NO CHANGE
B) bodies’ biological clocks’,
C) body’s biological clocks,
D) body’s biological clock’s,

and bipolar disorder. Like any other health problems,

these ailments can increase employee absenteeism,

which, in turn, 5 is costly for employers. Employees

who feel less than 100 percent and are sleep deprived are

also less prone to work at their maximal productivity.

One company in California 6 gained a huge boost in its

employees’ morale when it moved from an artificially lit

distribution facility to one with natural illumination. 5
A) NO CHANGE
B) are
C) is being
D) have been

6

Which choice best supports the statement made in
the previous sentence?
A) NO CHANGE
B) saw a 5 percent increase in productivity
C) saved a great deal on its operational costs
D) invested large amounts of time and capital

17
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7 Artificial light sources are also costly aside from

lowering worker productivity. They typically constitute

anywhere from 25 to 50 percent of a building’s energy

use. When a plant in Seattle, Washington, was redesigned

for more natural light, the company was able to enjoy

annual electricity cost reductions of $500,000 8 each

year.

7

In context, which choice best combines the
underlined sentences?
A) Aside from lowering worker productivity,

artificial light sources are also costly, typically
constituting anywhere from 25 to 50 percent of a
building’s energy use.

B) The cost of artificial light sources, aside from
lowering worker productivity, typically
constitutes anywhere from 25 to 50 percent of a
building’s energy use.

C) Typically constituting 25 to 50 percent of a
building’s energy use, artificial light sources
lower worker productivity and are costly.

D) Artificial lights, which lower worker productivity
and are costly, typically constitute anywhere
from 25 to 50 percent of a building’s energy use.

8
A) NO CHANGE
B) every year.
C) per year.
D) DELETE the underlined portion and end the

sentence with a period.

18
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Among the possibilities to reconfigure a building’s

lighting is the installation of full-pane windows to allow

the greatest degree of sunlight to reach office interiors.

9 Thus, businesses can install light tubes, 10 these are

pipes placed in workplace roofs to capture and funnel

sunlight down into a building’s interior. Glass walls and

dividers can also be used to replace solid walls as a means

11 through distributing natural light more freely.

Considering the enormous costs of artificial lighting,

both in terms of money and productivity, investment in

such improvements should be a natural choice for

businesses.

9
A) NO CHANGE
B) Nevertheless,
C) Alternatively,
D) Finally,

10
A) NO CHANGE
B) they are
C) which are
D) those being

11
A) NO CHANGE
B) of
C) from
D) DELETE the underlined portion.

19
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Questions 12-22 are based on the following passage.

Transforming the American West Through Food and
Hospitality

Just as travelers taking road trips today may need to

take a break for food at a rest area along the highway,

settlers traversing the American West by train in the

mid-1800s often found 12 themselves in need of

refreshment. However, food available on rail lines was

generally of terrible quality. 13 Despite having worked

for railroad companies, Fred Harvey, an English-born

14 entrepreneur. He decided to open his own restaurant

business to serve rail customers. Beginning in the 1870s,

he opened dozens of restaurants in rail stations and

dining cars. These Harvey Houses, which constituted the

first restaurant chain in the United States, 15 was unique

for its high standards of service and quality. The menu

was modeled after those of fine restaurants, so the food

was leagues beyond the 16 sinister fare travelers were

accustomed to receiving in transit.

12
A) NO CHANGE
B) himself or herself
C) their selves
D) oneself

13

Which choice provides the most logical introduction
to the sentence?
A) NO CHANGE
B) He had lived in New York and New Orleans, so
C) To capitalize on the demand for good food,
D) DELETE the underlined portion.

14
A) NO CHANGE
B) entrepreneur:
C) entrepreneur; he
D) entrepreneur,

15
A) NO CHANGE
B) were unique for their
C) was unique for their
D) were unique for its

16

Which choice best maintains the tone established in
the passage?
A) NO CHANGE
B) surly
C) abysmal
D) icky

20
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His restaurants were immediately successful, but

Harvey was not content to follow conventional business

practices. 17 Although women did not traditionally

work in restaurants in the nineteenth century, Harvey

decided to try employing women as waitstaff. In 1883, he

placed an advertisement seeking educated,

well-mannered, articulate young women between the

ages of 18 and 30. 18 Response to the advertisement was

overwhelming, even tremendous, and Harvey soon

replaced the male servers at his restaurants with women.

Those who were hired as “Harvey Girls” joined an elite

group of workers, who were expected to complete a

30-day training program and follow a strict code of rules

for conduct and curfews. In the workplace, the women

donned identical black-and-white uniforms and carried

out their duties with precision. Not only were such

regulations meant to ensure the efficiency of the business

and the safety of the workers, 19 but also helped to raise

people’s generally low opinion of the restaurant industry.

17

The writer is considering deleting the previous
sentence. Should the writer make this change?
A) Yes, because it introduces information that is

irrelevant at this point in the passage.
B) Yes, because it does not logically follow from the

previous paragraph.
C) No, because it provides a logical introduction to

the paragraph.
D) No, because it provides a specific example in

support of arguments made elsewhere in the
passage.

18
A) NO CHANGE
B) Response to the advertisement was

overwhelming,
C) Overwhelming, even tremendous, was the

response to the advertisement,
D) There was an overwhelming, even tremendous,

response to the advertisement,

19
A) NO CHANGE
B) but also helping
C) also helping
D) but they also helped

21
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In return for the servers’ work, the position paid quite

well for the time: $17.50 a month, plus tips, meals, room

and board, laundry service, and travel expenses. 20

For as long as Harvey Houses served rail travelers

through the mid-twentieth century, working there was a

steady and lucrative position for women. Living

independently and demonstrating an intense work

21 ethic; the Harvey Girls became known as a

transformative force in the American 22 West.

Advancing the roles of women in the restaurant industry

and the American workforce as a whole, the Harvey Girls

raised the standards for restaurants and blazed a trail in

the fast-changing landscape of the western territories.

20

Which choice most logically follows the previous
sentence?
A) The growth of Harvey’s business coincided with

the expansion of the Santa Fe Railway, which
served large sections of the American West.

B) Harvey would end up opening dozens of
restaurants and dining cars, plus 15 hotels, over
his lucrative career.

C) These benefits enabled the Harvey Girls to save
money and build new and exciting lives for
themselves in the so-called Wild West.

D) The compensation was considered excellent at
the time, though it may not seem like much
money by today’s standards.

21
A) NO CHANGE
B) ethic:
C) ethic, and
D) ethic,

22

The writer is considering revising the underlined
portion of the sentence to read:

West, inspiring books, documentaries, and even
a musical.

Should the writer add this information here?
A) Yes, because it provides examples of the Harvey

Girls’ influence.
B) Yes, because it serves as a transitional point in

the paragraph.
C) No, because it should be placed earlier in the

passage.
D) No, because it contradicts the main claim of the

passage.

22
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Questions 23-33 are based on the following passage
and supplementary material.

How Do You Like Those Apples?

Marketed as SmartFresh, the chemical 1-MCP

(1-methylcyclopropene) has been used by fruit growers

since 2002 in the United States and elsewhere to preserve

the crispness and lengthen the storage life of apples and

other fruit, which often must travel long distances before

being eaten by consumers. 23 1-MCP lengthens storage

life by three to four times when applied to apples. This

extended life allows producers to sell their apples in the

off-season, months after the apples have been harvested.

And at a cost of about one cent per pound of apples,

1-MCP is a highly cost-effective treatment. However,

1-MCP is not a panacea for fruit producers or sellers:

there are problems and limitations associated with its use.

23

Which choice most effectively combines the
underlined sentences?
A) When applied to apples, 1-MCP lengthens

storage life by three to four times, allowing
producers to sell their apples in the off-season,
months after the apples have been harvested.

B) Producers are allowed to sell their apples
months after they have been harvested—in the
off-season—because 1-MCP, when applied to
apples, lengthens their storage life by three to
four times.

C) 1-MCP lengthens storage life, when applied
to apples, by three to four times, allowing
producers to sell their apples months after the
apples have been harvested in the off-season.

D) Months after apples have been harvested,
producers are allowed to sell their apples, in the
off-season, because 1-MCP lengthens storage life
when applied to apples by three to four times.

23
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24
A) NO CHANGE
B) being
C) that is
D) DELETE the underlined portion.

25
A) NO CHANGE
B) firm
C) stiff
D) taut

26
A) NO CHANGE
B) there
C) its
D) it’s

27
A) NO CHANGE
B) they
C) which
D) who

28
A) NO CHANGE
B) do,
C) have,
D) will,

[1] 1-MCP works by limiting a fruit’s production of

ethylene, 24 it is a chemical that causes fruit to ripen and

eventually rot. [2] While 1-MCP keeps apples 25 tight

and crisp for months, it also limits 26 their scent

production. [3] This may not be much of a problem with

certain kinds of apples that are not naturally very

fragrant, such as Granny Smith, but for apples that are

prized for their fruity fragrance, such as McIntosh, this

can be a problem with consumers, 27 that will reject

apples lacking the expected aroma. [4] But some fruits do

not respond as well to 1-MCP as others 28 did, and

some even respond adversely. [5] Furthermore, some

fruits, particularly those that naturally produce a large

24
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amount of ethylene, do not respond as well to 1-MCP

treatment. [6] Take Bartlett 29 pears, for instance, unless

they are treated with exactly the right amount of 1-MCP

at exactly the right time, they will remain hard and green

until they rot, and consumers who experience this will be

unlikely to purchase them again. 30

29
A) NO CHANGE
B) pears, for instance:
C) pears for instance,
D) pears. For instance,

30

To make this paragraph most logical, sentence 4
should be placed
A) where it is now.
B) after sentence 1.
C) after sentence 2.
D) after sentence 5.

25
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Finally, researchers have found that 1-MCP actually

increases susceptibility to some pathologies in certain

apple varieties. For example, Empire apples are prone to a

condition that causes the flesh of the apple to turn brown.

Traditionally, apple producers have dealt with this

problem by leaving the apples in the open air for three

weeks before storing them in a controlled atmosphere

with tightly regulated temperature, humidity, and carbon

dioxide levels. As the graph shows, the flesh of untreated

Empire apples that are first stored in the open air

undergoes 31 roughly five percent less browning than

the flesh of untreated Empire apples that are immediately

put into storage in a controlled environment. However,

when Empire apples are treated with 1-MCP, 32 their

flesh turns brown when the apples are first stored in the

open air, though not under other conditions. Although

31

Which choice offers an accurate interpretation of
the data in the graph?
A) NO CHANGE
B) slightly more browning than
C) twice as much browning as
D) substantially less browning than

32

Which choice offers an accurate interpretation of
the data in the graph?
A) NO CHANGE
B) roughly half of their flesh turns brown,

regardless of whether the apples are first stored
in the open air.

C) their flesh browns when they are put directly
into a controlled atmosphere but not when they
are first stored in the open air.

D) their flesh turns brown when they are first stored
in the open air, though not as quickly as the
apple flesh in an untreated group does.

26
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researchers continue to search for the right combination

of factors that will keep fruits fresh and attractive, 33 the

problem may be that consumers are overly concerned

with superficial qualities rather than the actual freshness

of the fruit.
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Adapted from Hannah J. James, Jacqueline F. Nock, and Chris B. Watkins,
“The Failure of Postharvest Treatments to Control Firm Flesh Browning in
Empire Apples.” ©2010 by The New York State Horticultural Society.

33

The writer wants a conclusion that conveys how the
shortcomings of 1-MCP presented in the passage
affect the actions of people in the fruit industry.
Which choice best accomplishes this goal?
A) NO CHANGE
B) many of the improvements to fruit quality they

have discovered so far have required trade-offs
in other properties of the fruit.

C) for now many fruit sellers must weigh the
relative values of aroma, color, and freshness
when deciding whether to use 1-MCP.

D) it must be acknowledged that 1-MCP, despite
some inadequacies, has enabled the fruit
industry to ship and store fruit in ways that
were impossible before.

27
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Questions 34-44 are based on the following passage.

More than One Way to Dress a Cat

From Michelangelo’s David to Vincent van Gogh’s

series of self-portraits to Grant Wood’s iconic image of

a farming couple in American 34 Gothic. These works by

human artists have favored representations of members

of their own species to those of other species. Indeed,

when we think about animals depicted in well-known

works of art, the image of dogs playing

poker—popularized in a series of paintings by American

artist C. M. 35 Coolidge, may be the first and only one

that comes to mind. Yet some of the earliest known

works of art, including paintings and drawings tens of

thousands of years old found on cave walls in Spain and

France, 36 portrays animals. Nor has artistic homage to

our fellow creatures entirely died out in the millennia

since, 37 despite the many years that have passed

between then and now.

34
A) NO CHANGE
B) Gothic. Works
C) Gothic; these works
D) Gothic, works

35
A) NO CHANGE
B) Coolidge—
C) Coolidge;
D) Coolidge

36
A) NO CHANGE
B) portraying
C) portray
D) has portrayed

37

The writer wants to link the first paragraph with the
ideas that follow. Which choice best accomplishes
this goal?
A) NO CHANGE
B) with special attention being paid to domestic

animals such as cats.
C) even though most paintings in museums are of

people, not animals.
D) as the example of one museum in Russia shows.
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[1] The State Hermitage Museum in St. Petersburg,

one of Russia’s greatest art museums, has long had a

productive partnership with a much loved animal: the

cat. [2] For centuries, cats have guarded this famous

museum, ridding it of mice, rats, and other rodents that

could damage the art, not to mention 38 scared off

visitors. [3] Peter the Great introduced the first cat to the

Hermitage in the early eighteenth century. [4] Later

Catherine the Great declared the cats to be official

guardians of the galleries. [5] Continuing the tradition,

Peter’s daughter Elizaveta introduced the best and

strongest cats in Russia to the Hermitage. [6] Today, the

museum holds a yearly festival honoring these faithful

workers. 39

38
A) NO CHANGE
B) scaring
C) scare
D) have scared

39

To make this paragraph most logical, sentence 5
should be placed
A) where it is now.
B) after sentence 1.
C) after sentence 3.
D) after sentence 6.

29
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These cats are so cherished by the museum that

officials recently 40 decreed original paintings to be

made of six of them. In each, a cat is depicted upright in a

humanlike pose and clothed in imperial-era Russian

attire. The person chosen for this 41 task, digital artist,

Eldar Zakirov painted the cats in the style traditionally

used by portrait artists, in so doing 42 presenting the

cats as noble individuals worthy of respect. One portrait,

The Hermitage Court Chamber Herald Cat, includes an

40
A) NO CHANGE
B) commissioned
C) forced
D) licensed

41
A) NO CHANGE
B) task, digital artist, Eldar Zakirov,
C) task digital artist Eldar Zakirov,
D) task, digital artist Eldar Zakirov,

42

Which choice most effectively sets up the examples
that follow?
A) NO CHANGE
B) managing to capture unique characteristics of

each cat.
C) commenting on the absurdity of dressing up cats

in royal robes.
D) indicating that the cats were very talented mouse

catchers.

30
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43

At this point, the writer is considering adding the
following sentence.

The museum occupies six historic buildings,
including the Winter Palace, a former residence
of Russian emperors.

Should the writer make this addition here?
A) Yes, because it shows the link between

Peter the Great and the cat paintings.
B) Yes, because it helps explain why Russian art

celebrates animals.
C) No, because it fails to indicate why the

Winter Palace became an art museum.
D) No, because it provides background information

that is irrelevant to the paragraph.

44
A) NO CHANGE
B) acting as the lead predator in the museum’s

ecosystem,
C) hunting down and killing all the mice and rats

one by one,
D) protecting the museum’s priceless artworks from

destructive rodents,

aristocratic tilt of feline ears as well as a stately sweep of

tail emerging from the stiff scarlet and gold of royal court

dress. The wise, thoughtful green eyes of the subject of

The Hermitage Court Outrunner Cat mimic those of a

trusted royal advisor. 43 Some may find it peculiar to

observe cats portrayed in formal court poses, but these

felines, by 44 mastering the art of killing mice and rats,

are benefactors of the museum as important as any

human.

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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Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

3 3
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For questions 1-15, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 16 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is not permitted.

2.  All variables and expressions used represent real numbers unless otherwise indicated.

3.  Figures provided in this test are drawn to scale unless otherwise indicated.

4.  All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for 
     which f (x) is a real number.
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A = �w

V = �wh

A =    bhA = pr2

V = pr2h

c2 = a2 + b2 Special Right Triangles
C = 2pr

�
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1
2

V =    pr34
3 V =    pr2h1

3 V =    �wh1
3

30°

60° 45°

45°

2x
x s

sx√3

s√2

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.
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1

A painter will paint n walls with the same size and
shape in a building using a specific brand of paint.
The painter’s fee can be calculated by the expression
nK h, where n is the number of walls, K is a
constant with units of dollars per square foot, is
the length of each wall in feet, and h is the height of
each wall in feet. If the customer asks the painter to
use a more expensive brand of paint, which of the
factors in the expression would change?

A) h
B)

C) K
D) n

2

If r3 = 18, what is the value of r6 + 3 ?

A) 6
B) 27
C) 36
D) 39

3

Which of the following is equal to a
2
3 , for all values

of a ?

A) a
1
3

B) a3

C) a
1
23

D) a23

4

The number of states that joined the United States
between 1776 and 1849 is twice the number of states
that joined between 1850 and 1900. If 30 states
joined the United States between 1776 and 1849 and
x states joined between 1850 and 1900, which of the
following equations is true?

A) x30 = 2

B) x2 = 30

C)
x
2

= 30

D) x + 30 = 2

3 3
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5

If
x x
5

=
15
+ 20

, what is the value of
x
5

?

A) 10

B) 5

C) 2

D)
1
2

6

x y
x y

2 − 3 = −14
3 − 2 = −6

If x y( , ) is a solution to the system of equations
above, what is the value of x y− ?

A) −20

B) −8

C) −4

D) 8

7

x

0
2
4
5

f (x)

3
1
0

–2

The function f is defined by a polynomial. Some
values of x and f x( ) are shown in the table above.
Which of the following must be a factor of f x( ) ?

A) x − 2

B) x − 3

C) x − 4

D) x − 5

8

The line y kx= + 4, where k is a constant, is
graphed in the xy-plane. If the line contains the
point c d( , ), where c ≠ 0 and d ≠ 0, what is the slope
of the line in terms of c and d ?

A)
d

c
− 4

B)
c

d
− 4

C)
d

c
4 −

D)
c

d
4 −

3 3

...............................................................................................................................................................................................................................................................................................................
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9

kx y

x y

− 3 = 4

4 − 5 = 7

In the system of equations above, k is a constant
and x and y are variables. For what value of k will
the system of equations have no solution?

A)
12
5

B)
16
7

C) −
16
7

D) −
12
5

10

In the xy-plane, the parabola with equation
y x= ( − 11)2 intersects the line with equation
y = 25 at two points, A and B. What is the length
of AB ?

A) 10
B) 12
C) 14
D) 16

11

Note:  Figure not drawn to scale.

x°
w°

u°
t°
z°

k

m
y°

�

In the figure above, lines k, , and m intersect at a
point. If x y u w+ = + , which of the following must
be true?

I. x z=

II. y w=

III. z t=

A) I and II only
B) I and III only
C) II and III only
D) I, II, and III

12

y a x x= ( − 2)( + 4)

In the quadratic equation above, a is a nonzero
constant. The graph of the equation in the xy-plane
is a parabola with vertex c d( , ). Which of the
following is equal to d ?

A) a−9

B) a−8

C) a−5

D) a−2

3 3

...............................................................................................................................................................................................................................................................................................................
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13

The equation
x x

ax
x

ax
24 + 25 − 47

− 2
= −8 − 3 −

53
− 2

2
is

true for all values of x
a

≠
2

, where a is a constant.

What is the value of a ?

A) −16

B) −3
C) 3
D) 16

14

What are the solutions to x x3 + 12 + 6 = 02 ?

A) x = −2 ± 2

B) x = −2 ±
30
3

C) x = −6 ± 2

D) x = −6 ± 6 2

15

C F=
5
9

( − 32)

The equation above shows how a temperature F,
measured in degrees Fahrenheit, relates to a
temperature C, measured in degrees Celsius. Based
on the equation, which of the following must be true?

I. A temperature increase of 1 degree
Fahrenheit is equivalent to a temperature

increase of
5
9

degree Celsius.

II. A temperature increase of 1 degree Celsius
is equivalent to a temperature increase of
1.8 degrees Fahrenheit.

III. A temperature increase of
5
9

degree
Fahrenheit is equivalent to a temperature
increase of 1 degree Celsius.

A) I only
B) II only
C) III only
D) I and II only

3 3
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2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

Grid in
result.

Fraction
line

Write
answer
in boxes.

For questions 16–20, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
      you write your answer in the boxes at the top 
      of the columns to help you fill in the circles 
      accurately. You will receive credit only if the 
      circles are filled in correctly.
2.   Mark no more than one circle in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 
      correct answer.  In such cases, grid only one 
      answer.

5.   Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

      grid, it will be interpreted as       , not          .)

6.   Decimal answers: If you obtain a decimal 
      answer with more digits than the grid can 
      accommodate, it may be either rounded or 
      truncated, but it must fill the entire grid.

Answer:

Acceptable ways to grid       are:

7
12

31
2

1
2

3

1
2

3 2
3

Decimal
point

1
0

. . . .

1
0
1

0
1

//
7 1/ 2

Answer:  2.5

1
0

. . . .

2

3
4

5
6

7
8
9

1

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
.2 5

2

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
/2 3

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
66. .6

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
66 7

Answer:  201 – either position is correct

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
02 1

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
102

DIRECTIONS

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

777777
8888888

777777
8888888

777777
8888888

6

777777
8888888

777777
8888888

777777
8888888

6

8888888

2222

33333333 33333333

2222

33333333

2222

3333333 33333333

2222

33333333

2222

33333333

2222

3333333

//

3 /1 2
//

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.

3 3
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16

x x x( − 5) = − 43 2

If x > 0, what is one possible solution to the equation
above?

17

If x x7
9

−
4
9

=
1
4

+
5

12
, what is the value of x ?

18

x°

Note: Figure not drawn to scale.

z°y°

Two isosceles triangles are shown above. If
z y180 − = 2 and y = 75, what is the value of x ?

3 3

...............................................................................................................................................................................................................................................................................................................
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19

At a lunch stand, each hamburger has 50 more
calories than each order of fries. If 2 hamburgers and
3 orders of fries have a total of 1700 calories, how
many calories does a hamburger have?

20

In triangle ABC, the measure of B∠ is 90°,

BC = 16, and AC = 20. Triangle DEF is similar to

triangle ABC, where vertices D, E, and F

correspond to vertices A, B, and C, respectively, and

each side of triangle DEF is
1
3

the length of the

corresponding side of triangle ABC. What is the

value of Fsin ?

3 3

.........................................................................................................................................................................................................................................................
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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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Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

4 4
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For questions 1-30, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 31 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is permitted.

2.  All variables and expressions used represent real numbers unless otherwise indicated.

3.  Figures provided in this test are drawn to scale unless otherwise indicated.

4.  All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for 
     which f (x) is a real number.
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c2 = a2 + b2 Special Right Triangles
C = 2pr

�
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1
2
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3 V =    pr2h1

3 V =    �wh1
3

30°

60° 45°

45°

2x
x s

sx√3

s√2

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.
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1

D
ist

an
ce

 fr
om

ca
m

ps
ite

 (m
ile

s)

0.5

Marilyn’s Hike

0

1.5

1.0

2.0

12:00 p.m. 1:00 p.m. 2:00 p.m. 3:00 p.m.

The graph above shows Marilyn’s distance from her
campsite during a 3‑hour hike. She stopped for
30 minutes during her hike to have lunch. Based on
the graph, which of the following is closest to the
time she finished lunch and continued her hike?

A) 12:40 P.M.

B) 1:10 P.M.

C) 1:40 P.M.

D) 2:00 P.M.

2

Age
Total

Gender

Male

Female

Total

Under 40

12

8

20

40 or older

2

3

5

14

11

25

The table above shows the distribution of age and
gender for 25 people who entered a contest. If the
contest winner will be selected at random, what is the
probability that the winner will be either a female
under age 40 or a male age 40 or older?

A)
4

25

B)
10
25

C)
11
25

D)
16
25

4 4
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3

The graph below shows the total number of music
album sales, in millions, each year from 1997
through 2009.

Sa
le

s
(m

ill
io

ns
 o

f m
us

ic
 al

bu
m

s)

400

0

800
1,000

200

600

1110 129876543210

Annual Music Album Sales

Years since 1997
Based on the graph, which of the following best
describes the general trend in music album sales
from 1997 through 2009 ?

A) Sales generally increased each year since 1997.
B) Sales generally decreased each year since 1997.
C) Sales increased until 2000 and then generally

decreased.
D) Sales generally remained steady from 1997

through 2009.

4

n

f (n)

1

–2

2

1

3

4

4

7

The table above shows some values of the linear
function f. Which of the following defines f ?

A) f n n( ) = − 3

B) f n n( ) = 2 − 4

C) f n n( ) = 3 − 5

D) f n n( ) = 4 − 6

5

At Lincoln High School, approximately 7 percent of
enrolled juniors and 5 percent of enrolled seniors
were inducted into the National Honor Society last
year. If there were 562 juniors and 602 seniors
enrolled at Lincoln High School last year, which of
the following is closest to the total number of juniors
and seniors at Lincoln High School last year who
were inducted into the National Honor Society?

A) 140
B) 69
C) 39
D) 30

6

x x
x x

3 − 5 + 2
5 − 2 − 6

2

2

Which of the following is the sum of the two
polynomials shown above?

A) x x8 − 7 − 42

B) x x8 + 7 − 42

C) x x8 − 7 − 44 2

D) x x8 + 7 − 44 2

4 4
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7

If w
3
5

=
4
3

, what is the value of w ?

A)
9

20

B)
4
5

C)
5
4

D)
20
9

8

The average number of students per classroom at
Central High School from 2000 to 2010 can be
modeled by the equation y x= 0.56 + 27.2, where
x represents the number of years since 2000, and
y represents the average number of students per
classroom. Which of the following best describes the
meaning of the number 0.56 in the equation?

A) The total number of students at the school
in 2000

B) The average number of students per classroom
in 2000

C) The estimated increase in the average number of
students per classroom each year

D) The estimated difference between the average
number of students per classroom in 2010
and in 2000

9

Nate walks 25 meters in 13.7 seconds. If he walks at
this same rate, which of the following is closest to the
distance he will walk in 4 minutes?

A) 150 meters
B) 450 meters
C) 700 meters
D) 1,400 meters

4 4

...............................................................................................................................................................................................................................................................................................................
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▼

Questions 10 and 11 refer to the following
information.

Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

Planet

3.6

8.9

9.8

3.8

26.0

11.1

10.7

14.1

Acceleration due to gravity
sec2
m

The chart above shows approximations of the

acceleration due to gravity in meters per

second squared
⎛
⎝
⎜⎜⎜

⎞
⎠
⎟⎟⎟

m
sec2 for the eight planets in our solar

system. The weight of an object on a given planet can be

found by using the formula W mg= , where W is the

weight of the object measured in newtons, m is the mass

of the object measured in kilograms, and g is the

acceleration due to gravity on the planet measured in

m
sec2 .

10

What is the weight, in newtons, of an object on
Mercury with a mass of 90 kilograms?

A) 25
B) 86
C) 101
D) 324

11

An object on Earth has a weight of 150 newtons. On
which planet would the same object have an
approximate weight of 170 newtons?

A) Venus
B) Saturn
C) Uranus
D) Neptune

▲

4 4

...............................................................................................................................................................................................................................................................................................................
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12

If the function f has five distinct zeros, which of the
following could represent the complete graph of f in
the xy‑plane?

A)
y

x

B)
y

x

C)
y

x

D)
y

x

13

h t vt k= −16 + +2

The equation above gives the height h, in feet, of a
ball t seconds after it is thrown straight up with an
initial speed of v feet per second from a height of
k feet. Which of the following gives v in terms of
h, t, and k ?

A) v h k t= + − 16

B) v
h k

t
=

− + 16

C) v
h k

t
t=

+
− 16

D) v
h k

t
t=

−
+ 16

14

The cost of using a telephone in a hotel meeting
room is $0.20 per minute. Which of the following
equations represents the total cost c, in dollars, for
h hours of phone use?

A) c h= 0.20(60 )

B) c h= 0.20 + 60

C) c
h

=
60
0.20

D) c
h

=
0.20

60

4 4

...............................................................................................................................................................................................................................................................................................................
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In order to determine if treatment X is successful in
improving eyesight, a research study was conducted.
From a large population of people with poor
eyesight, 300 participants were selected at random.
Half of the participants were randomly assigned to
receive treatment X, and the other half did not
receive treatment X. The resulting data showed that
participants who received treatment X had
significantly improved eyesight as compared to those
who did not receive treatment X. Based on the
design and results of the study, which of the
following is an appropriate conclusion?

A) Treatment X is likely to improve the eyesight of
people who have poor eyesight.

B) Treatment X improves eyesight better than all
other available treatments.

C) Treatment X will improve the eyesight of anyone
who takes it.

D) Treatment X will cause a substantial
improvement in eyesight.

16

x

y

1

2
y = f(x)

y = g(x)

Graphs of the functions f and g are shown in the
xy-plane above. For which of the following values of
x does f x g x( ) + ( ) = 0 ?

A) −3

B) −2

C) −1

D) 0

4 4

...............................................................................................................................................................................................................................................................................................................
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▼

Questions 17 and 18 refer to the following
information.

S P P

D P P

( ) =
1
2

+ 40

( ) = 220 −

The quantity of a product supplied and the quantity of
the product demanded in an economic market are
functions of the price of the product. The functions
above are the estimated supply and demand functions for
a certain product. The function S P( ) gives the quantity
of the product supplied to the market when the price is
P dollars, and the function D P( ) gives the quantity of
the product demanded by the market when the price is
P dollars.

17

How will the quantity of the product supplied to the
market change if the price of the product is increased
by $10 ?

A) The quantity supplied will decrease by 5 units.
B) The quantity supplied will increase by 5 units.
C) The quantity supplied will increase by 10 units.
D) The quantity supplied will increase by 50 units.

18

At what price will the quantity of the product
supplied to the market equal the quantity of the
product demanded by the market?

A) $90
B) $120
C) $133
D) $155

▲

19

Graphene, which is used in the manufacture of

integrated circuits, is so thin that a sheet weighing

one ounce can cover up to 7 football fields. If a

football field has an area of approximately 1
1
3

acres,

about how many acres could 48 ounces of graphene

cover?

A) 250
B) 350
C) 450
D) 1,350

4 4
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Michael swam 2,000 yards on each of eighteen days.
The scatterplot above shows his swim time for and
corresponding heart rate after each swim. The line of
best fit for the data is also shown. For the swim that
took 34 minutes, Michael’s actual heart rate was
about how many beats per minutes less than the rate
predicted by the line of best fit?

A) 1
B) 2
C) 3
D) 4

21

Of the following four types of savings account plans,
which option would yield exponential growth of the
money in the account?

A) Each successive year, 2% of the initial savings is
added to the value of the account.

B) Each successive year, 1.5% of the initial savings
and $100 is added to the value of the account.

C) Each successive year, 1% of the current value is
added to the value of the account.

D) Each successive year, $100 is added to the value
of the account.

22

The sum of three numbers is 855. One of the
numbers, x, is 50% more than the sum of the other
two numbers. What is the value of x ?

A) 570
B) 513
C) 214
D) 155

4 4
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a° b°

Note: Figures not drawn to scale.

The angles shown above are acute and
a bsin( °) = cos( °). If a k= 4 − 22 and b k= 6 − 13,

what is the value of k ?

A) 4.5
B) 5.5
C) 12.5
D) 21.5

24

Mr. Kohl has a beaker containing n milliliters of
solution to distribute to the students in his chemistry
class. If he gives each student 3 milliliters of solution,
he will have 5 milliliters left over. In order to give
each student 4 milliliters of solution, he will need an
additional 21 milliliters. How many students are in
the class?

A) 16
B) 21
C) 23
D) 26

25

10 ft

5 ft

5 ft

5 ft

A grain silo is built from two right circular cones and
a right circular cylinder with internal measurements
represented by the figure above. Of the following,
which is closest to the volume of the grain silo, in
cubic feet?

A) 261.8
B) 785.4
C) 916.3
D) 1,047.2

4 4
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In the xy-plane, the line determined by the
points k(2, ) and k( , 32) passes through the origin.
Which of the following could be the value of k ?

A) 0
B) 4
C) 8
D) 16

27

A rectangle was altered by increasing its length by
10 percent and decreasing its width by p percent. If
these alterations decreased the area of the rectangle
by 12 percent, what is the value of p ?

A) 12

B) 15

C) 20

D) 22

28

In planning maintenance for a city’s infrastructure, a
civil engineer estimates that, starting from the
present, the population of the city will decrease by
10 percent every 20 years. If the present population
of the city is 50,000, which of the following
expressions represents the engineer’s estimate of the
population of the city t years from now?

A) 50,000(0.1) t20

B) 50,000(0.1)
t

20

C) 50,000(0.9) t20

D) 50,000(0.9)
t

20

4 4
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Gender

Female

Male

Total

Handedness
Left Right

18 122

The incomplete table above summarizes the number
of left-handed students and right-handed students by
gender for the eighth-grade students at
Keisel Middle School. There are 5 times as many
right-handed female students as there are left-handed
female students, and there are 9 times as many
right-handed male students as there are left-handed
male students. If there is a total of 18 left-handed
students and 122 right-handed students in the 
school, which of the following is closest to the
probability that a right-handed student selected at
random is female? (Note: Assume that none of the
eighth-grade students are both right-handed and
left-handed.)

A) 0.410
B) 0.357
C) 0.333
D) 0.250

30

x b x
y c y

3 + = 5 − 7
3 + = 5 − 7

In the equations above, b and c are constants.

If b is c minus
1
2

, which of the following is true?

A) x is y minus
1
4

.

B) x is y minus
1
2

.

C) x is y minus 1.

D) x is y plus
1
2

.

4 4
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Grid in
result.

Fraction
line

Write
answer
in boxes.

 solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
      you write your answer in the boxes at the top 
      of the columns to help you fill in the circles 
      accurately. You will receive credit only if the 
      circles are filled in correctly.
2.   Mark no more than one circle in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 
      correct answer.  In such cases, grid only one 
      answer.

5.   Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

      grid, it will be interpreted as       , not          .)

6.   Decimal answers: If you obtain a decimal 
      answer with more digits than the grid can 
      accommodate, it may be either rounded or 
      truncated, but it must fill the entire grid.

Answer:

Acceptable ways to grid       are:

7
12

31
2

1
2

3

1
2

3 2
3

Decimal
point

1
0

. . . .

1
0
1

0
1

//
7 1/ 2

Answer:  2.5
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. . . .
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. . . .
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. . . .
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Answer:  201 – either position is correct

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
02 1

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
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DIRECTIONS

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

777777
8888888

777777
8888888

777777
8888888

6

777777
8888888

777777
8888888

777777
8888888

6

8888888

2222

33333333 33333333

2222

33333333

2222

3333333 33333333

2222

33333333

2222

33333333

2222

3333333

//

3 /1 2
//

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.

4 4
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31

Tickets for a school talent show cost $2 for students
and $3 for adults. If Chris spends at least $11 but no
more than $14 on x student tickets and 1 adult
ticket, what is one possible value of x ?

32

President

Ages of the First 12 United States Presidents
at the Beginning of Their Terms in Office

Age
(years)

57

62

58

58

59

58

Washington

Adams

Jefferson

Madison

Monroe

Adams

President Age
(years)

62

55

68

51

50

65

Jackson

Van Buren

Harrison

Tyler

Polk

Taylor

The table above lists the ages of the first
12 United States presidents when they began their
terms in office. According to the table, what was the
mean age, in years, of these presidents at the
beginning of their terms? (Round your answer to the
nearest tenth.)

33

x x x x(−3 + 5 − 2) − 2( − 2 − 1)2 2

If the expression above is rewritten in the form
ax bx c+ +2 , where a, b, and c are constants, what is
the value of b ?

34

In a circle with center O, central angle AOB has a

measure of
π5
4

radians. The area of the sector

formed by central angle AOB is what fraction of the

area of the circle?

4 4
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An online store receives customer satisfaction ratings
between 0 and 100, inclusive. In the first 10 ratings
the store received, the average (arithmetic mean) of
the ratings was 75. What is the least value the store
can receive for the 11th rating and still be able to
have an average of at least 85 for the first 20 ratings?

36

y
y x

≤ −
≤ 5

In the xy‑plane, if a point with coordinates a b( , ) lies
in the solution set of the system of inequalities above,
what is the maximum possible value of b ?

4 4
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Questions 37 and 38 refer to the following
information.

If shoppers enter a store at an average rate of r shoppers
per minute and each stays in the store for an average time
of T minutes, the average number of shoppers in the
store, N, at any one time is given by the formula N rT= .
This relationship is known as Little’s law.

The owner of the Good Deals Store estimates that during
business hours, an average of 3 shoppers per minute
enter the store and that each of them stays an average of
15 minutes. The store owner uses Little’s law to estimate
that there are 45 shoppers in the store at any time.

37

Little’s law can be applied to any part of the store,
such as a particular department or the checkout lines.
The store owner determines that, during business
hours, approximately 84 shoppers per hour make a
purchase and each of these shoppers spends an
average of 5 minutes in the checkout line. At
any time during business hours, about how many
shoppers, on average, are waiting in the checkout
line to make a purchase at the Good Deals Store?

38

The owner of the Good Deals Store opens a new
store across town. For the new store, the owner
estimates that, during business hours, an average of
90 shoppers per hour enter the store and each of
them stays an average of 12 minutes. The average
number of shoppers in the new store at any time is
what percent less than the average number of
shoppers in the original store at any time? (Note:
Ignore the percent symbol when entering your
answer. For example, if the answer is 42.1%, enter
42.1)

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section.

4 4
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1 1
ReadingTest
65 MINUTES, 52 QUESTIONS

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

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 Daniyal Mueenuddin, 
“Nawabdin Electrician.” ©2009 by Daniyal Mueenuddin. 

Another man might have thrown up his 
hands—but not Nawabdin. His twelve daughters 
acted as a spur to his genius, and he looked with 

Line satisfaction in the mirror each morning at the face of 
5 a warrior going out to do battle. Nawab of course 

knew that he must proliferate his sources of 
revenue—the salary he received from K. K. Harouni 
for tending the tube wells would not even begin to 
suffice. He set up a little one-room flour mill, run off 

10 a condemned electric motor—condemned by him. 
He tried his hand at fish-farming in a little pond at 
the edge of his master’s fields. He bought broken 
radios, fixed them, and resold them. He did not 
demur even when asked to fix watches, though that 

15 enterprise did spectacularly badly, and in fact earned 
him more kicks than kudos, for no watch he took 
apart ever kept time again. 

K. K. Harouni rarely went to his farms, but lived 
mostly in Lahore. Whenever the old man visited, 

20 Nawab would place himself night and day at the door 
leading from the servants’ sitting area into the walled 
grove of ancient banyan trees where the old 
farmhouse stood. Grizzled, his peculiar aviator 

.......................................................................................................................................................................................................

glasses bent and smudged, Nawab tended the 
25 household machinery, the air conditioners, water 

heaters, refrigerators, and water pumps, like an 
engineer tending the boilers on a foundering steamer 
in an Atlantic gale. By his superhuman efforts he 
almost managed to maintain K. K. Harouni in the 

30 same mechanical cocoon, cooled and bathed and 
lighted and fed, that the landowner enjoyed in 
Lahore. 

Harouni of course became familiar with this 
ubiquitous man, who not only accompanied him on 

35 his tours of inspection, but morning and night could 
be found standing on the master bed rewiring the 
light fixture or in the bathroom poking at the water 
heater. Finally, one evening at teatime, gauging the 
psychological moment, Nawab asked if he might say 

40 a word. The landowner, who was cheerfully filing his 
nails in front of a crackling rosewood fire, told him 
to go ahead. 

“Sir, as you know, your lands stretch from here to 
the Indus, and on these lands are fully seventeen tube 

45 wells, and to tend these seventeen tube wells there is 
but one man, me, your servant. In your service I have 
earned these gray hairs”—here he bowed his head to 
show the gray—“and now I cannot fulfill my duties 
as I should. Enough, sir, enough. I beg you, forgive 

50 me my weakness. Better a darkened house and proud 
hunger within than disgrace in the light of day. 
Release me, I ask you, I beg you.” 

The old man, well accustomed to these sorts of 
speeches, though not usually this florid, filed away at 

55 his nails and waited for the breeze to stop. 
“What’s the matter, Nawabdin?” 
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1 1
“Matter, sir? O what could be the matter in your 

service. I’ve eaten your salt for all my years. But sir, 
on the bicycle now, with my old legs, and with the 

60 many injuries I’ve received when heavy machinery 
fell on me—I cannot any longer bicycle about like a 
bridegroom from farm to farm, as I could when I 
first had the good fortune to enter your employment. 
I beg you, sir, let me go.” 

65 “And what’s the solution?” asked Harouni, seeing 
that they had come to the crux. He didn’t particularly 
care one way or the other, except that it touched on 
his comfort—a matter of great interest to him. 

“Well, sir, if I had a motorcycle, then I could 
70 somehow limp along, at least until I train up some 

younger man.” 
The crops that year had been good, Harouni felt 

expansive in front of the fire, and so, much to the 
disgust of the farm managers, Nawab received a 

75 brand-new motorcycle, a Honda 70. He even 
managed to extract an allowance for gasoline. 

The motorcycle increased his status, gave him 
weight, so that people began calling him “Uncle,” and 
asking his opinion on world affairs, about which he 

80 knew absolutely nothing. He could now range 
further, doing a much wider business. Best of all, 
now he could spend every night with his wife, who 
had begged to live not on the farm but near her 
family in Firoza, where also they could educate at 

85 least the two eldest daughters. A long straight road 
ran from the canal headworks near Firoza all the way 
to the Indus, through the heart of the K. K. Harouni 
lands. Nawab would fly down this road on his new 
machine, with bags and cloths hanging from every 

90 knob and brace, so that the bike, when he hit a bump, 
seemed to be flapping numerous small vestigial 
wings; and with his grinning face, as he rolled up to 
whichever tube well needed servicing, with his ears 
almost blown off, he shone with the speed of his 

95 arrival. 

...............................................................................................................................................................................................................................................................................................................

1 

The main purpose of the first paragraph is to 

A) characterize Nawab as a loving father. 
B) outline the schedule of a typical day in 

Nawab’s life. 
C) describe Nawab’s various moneymaking 

ventures. 
D) contrast Nawab’s and Harouni’s lifestyles. 

2 

As used in line 16, “kicks” most nearly means 

A) thrills. 
B) complaints. 
C) jolts. 
D) interests. 

3 

The author uses the image of an engineer at sea 
(lines 23-28) most likely to 

A) suggest that Nawab often dreams of having a 
more exciting profession. 

B) highlight the fact that Nawab’s primary job is to 
tend to Harouni’s tube wells. 

C) reinforce the idea that Nawab has had many 
different occupations in his life. 

D) emphasize how demanding Nawab’s work for 
Harouni is. 
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7 

1 1
4 

...............................................................................................................................................................................................................................................................................................................

6 

7

Which choice best supports the claim that Nawab 
performs his duties for Harouni well? 

A) Lines 28-32 (“By his . . .  Lahore”) 
B) Lines 40-42 (“�e landowner . . .  ahead”) 
C) Lines 46-49 (“In your . . .  should”) 
D) Line 58 (“I’ve . . .  years”) 

5 

In the context of the conversation between Nawab 
and Harouni, Nawab’s comments in lines 43-52 
(“Sir . . . beg  you”) mainly serve to 

A) �atter Harouni by mentioning how vast his 
lands are. 

B) boast to Harouni about how competent and 
reliable Nawab is. 

C) emphasize Nawab’s diligence and loyalty to 
Harouni. 

D) notify Harouni that Nawab intends to quit his 
job tending the tube wells. 

Nawab uses the word “bridegroom” (line 62) mainly 
to emphasize that he’s no longer 

A) in love. 
B) naive. 
C) busy. 
D) young. 

It can reasonably be inferred from the passage that 
Harouni provides Nawab with a motorcycle mainly 
because 

A) Harouni appreciates that Nawab has to work 
hard to support his family. 

B) Harouni sees bene�t to himself from giving 
Nawab a motorcycle. 

C) Nawab’s speech is the most eloquent that 
Harouni has ever heard. 

D) Nawab threatens to quit if Harouni doesn’t agree 
to give him a motorcycle. 

Unauthorized copying or reuse of any part of this page is illegal. 4 CO NTI N U E444

01853-076-2021-22-SAT-PRACTICE TEST-PR-WR-3.indd   401853-076-2021-22-SAT-PRACTICE TEST-PR-WR-3.indd   4 4/8/21   1:46 PM4/8/21   1:46 PM



1 1
8 

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

A) Lines 65-66 (“And . . .  crux”) 
B) Lines 66-68 (“He didn’t . . .  him”) 
C) Lines 75-76 (“He even . . .  gasoline”) 
D) Lines 80-81 (“He could . . .  business”) 

9 

The passage states that the farm managers react to 
Nawab receiving a motorcycle with 

A) disgust. 
B) happiness. 
C) envy. 
D) indifference. 

...............................................................................................................................................................................................................................................................................................................

10 

According to the passage, what does Nawab consider 
to be the best result of getting the motorcycle? 

A) People start calling him “Uncle.” 
B) He’s able to expand his business. 
C) He’s able to educate his daughters. 
D) He can spend more time with his wife. 
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1 1
Questions 11-21 are based on the following
passage and supplementary material.

This passage is adapted from Stephen Coleman, Scott 
Anthony, and David E. Morrison, “Public Trust in the News.” 
©2009 by Stephen Coleman. 

The news is a form of public knowledge. 
Unlike personal or private knowledge (such as the 
health of one’s friends and family; the conduct of a 

Line private hobby; a secret liaison), public knowledge 
5 increases in value as it is shared by more people. The 

date of an election and the claims of rival candidates; 
the causes and consequences of an environmental 
disaster; a debate about how to frame a particular 
law; the latest reports from a war zone—these are all 

10 examples of public knowledge that people are 
generally expected to know in order to be considered 
informed citizens. Thus, in contrast to personal or 
private knowledge, which is generally left to 
individuals to pursue or ignore, public knowledge is 

15 promoted even to those who might not think it 
matters to them. In short, the circulation of public 
knowledge, including the news, is generally regarded 
as a public good which cannot be solely 
demand-driven. 

20 The production, circulation, and reception 
of public knowledge is a complex process. It is 
generally accepted that public knowledge should 
be authoritative, but there is not always 
common agreement about what the public needs to 

25 know, who is best placed to relate and explain it, and 
how authoritative reputations should be determined 
and evaluated. Historically, newspapers such as The 
Times and broadcasters such as the BBC were widely 
regarded as the trusted shapers of authoritative 

30 agendas and conventional wisdom. They embodied 
the Oxford English Dictionary’s definition of 
authority as the “power over, or title to influence, the 
opinions of others.” As part of the general process of 
the transformation of authority whereby there has 

35 been a reluctance to uncritically accept traditional 
sources of public knowledge, the demand has been 
for all authority to make explicit the frames of value 
which determine their decisions. Centres of news 
production, as our focus groups show, have not been 

40 exempt from this process. Not surprisingly perhaps 
some news journalists feel uneasy about this 
renegotiation of their authority: 

............................................................................................................................................................................................................................................................................................

Editors are increasingly casting a glance at the 
“most read” lists on their own and other websites 
to work out which stories matter to readers and 
viewers. And now the audience—which used to 
know its place—is being asked to act as a kind of 
journalistic ombudsman, ruling on our 
credibility (broadcast journalist, 2008). 

The result of democratising access to TV news 
could be political disengagement by the majority 
and a dumbing down through a popularity 
contest of stories (online news editor, 2007). 

Despite the rhetorical bluster of these statements, 
they amount to more than straightforward 
professional defensiveness. In their reference to an 
audience “which used to know its place” and 
conflation between democratisation and “dumbing 
down,” they are seeking to argue for a particular 
mode of public knowledge: one which is shaped by 
experts, immune from populist pressures; and 
disseminated to attentive, but mainly passive 
recipients. It is a view of citizenship that closes down 
opportunities for popular involvement in the making 
of public knowledge by reinforcing the professional 
claims of experts. The journalists quoted above are 
right to feel uneasy, for there is, at almost every 
institutional level in contemporary society, 
scepticism towards the epistemological authority of 
expert elites. There is a growing feeling, as expressed 
by several of our focus group participants, that the 
news media should be “informative rather than 
authoritative”; the job of journalists should be to 
“give the news as raw as it is, without putting their 
slant on it”; and people should be given “sufficient 
information” from which “we would be able to form 
opinions of our own.” 

At stake here are two distinct conceptions of 
authority. The journalists we have quoted are 
resistant to the democratisation of news: 
the supremacy of the clickstream (according to 
which editors raise or lower the profile of stories 
according to the number of readers clicking on them 
online); the parity of popular culture with “serious” 
news; the demands of some audience members for 
raw news rather than constructed narratives. 

Unauthorized copying or reuse of any part of this page is illegal. 6 CONTINUE666

01853-076-2021-22-SAT-PRACTICE TEST-PR-WR-3.indd   601853-076-2021-22-SAT-PRACTICE TEST-PR-WR-3.indd   6 4/8/21   1:46 PM4/8/21   1:46 PM



1 1
Percentage of Respondents Seeing News Stories 

as Inaccurate or Favoring One Side 

News organizations... 

Get the facts 55 49 36 39 25straight 

inaccurate 34 44 56 53 66 
stories 

Don’t know 11 7 8 8 9 

Are pretty 37 35 23 23 15independent 

by powerful 53 58 70 69 80 
people and 
organizations 

Don’t know 10 7 7 8 5 

On political and social issues, news organizations... 

Deal fairly 34 31 26 26 16with all sides 

Tend to favor 53 63 66 66 77one side 

Don’t know 13 6 8 8 7 

Adapted from “Pew Research Center for the People & the Press Report on 
Views of the News Media, 1985–2011.” ©2011 by Pew Research Center. 
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11

The main purpose of the passage is to

A) analyze the technological developments that
have affected the production, circulation, and
reception of news stories.

B) discuss changes in the perception of the news
media as a source of public knowledge.

C) show how journalists’ frames of value influence
the production of news stories.

D) challenge the conventional view that news is a
form of public knowledge.

12

According to the passage, which expectation do
traditional authorities now face?

A) They should be uninfluenced by commercial
considerations.

B) They should be committed to bringing about
positive social change.

C) They should be respectful of the difference
between public and private knowledge.

D) They should be transparent about their beliefs
and assumptions.

13

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

A) Lines 2-5 (“Unlike . . . people”)
B) Lines 20-21 (“The production . . . process”)
C) Lines 33-38 (“As part . . . decisions”)
D) Lines 43-46 (“Editors . . . viewers”)

14

As used in line 24, “common” most nearly means

A) numerous.
B) familiar.
C) widespread.
D) ordinary.

15

The authors most likely include the extended
quotations in lines 43-53 to

A) present contradictory examples.
B) cite representative opinions.
C) criticize typical viewpoints.
D) suggest viable alternatives.

16

The authors indicate that the public is coming to
believe that journalists’ reports should avoid

A) personal judgments about the events reported.
B) more information than is absolutely necessary.
C) quotations from authorities on the subject

matter.
D) details that the subjects of news reports wish to

keep private.
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18 

19 

21 

1 1
17 

...............................................................................................................................................................................................................................................................................................................

20 

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

A) Lines 12-16 (“�us . . .  them”) 
B) Lines 30-33 (“�ey . . .  others”) 
C) Lines 40-42 (“Not surprisingly . . .  authority”) 
D) Lines 70-77 (“�ere . . .  own”) 

As used in line 74, “raw” most nearly means 

A) un�ltered. 
B) exposed. 
C) harsh. 
D) inexperienced. 

Based on the table, in which year were people the 
most trusting of the news media? 

A) 1985 
B) 1992 
C) 2003 
D) 2011 

Which statement is best supported by information 
presented in the table? 

A) Between 1985 and 2011, the proportion of 
inaccurate news stories rose dramatically. 

B) Between 1992 and 2003, the proportion of 
people who believed that news organizations 
were biased almost doubled. 

C) Between 2003 and 2007, people’s views of the 
accuracy, independence, and fairness of news 
organizations changed very little. 

D) Between 2007 and 2011, people’s perception that 
news organizations are accurate increased, but 
people’s perception that news organizations are 
fair diminished. 

�e 2011 data in the table best serve as evidence of 

A) “political disengagement by the majority” 
(line 51). 

B) “the professional claims of experts” (lines 65-66). 
C) “scepticism towards the epistemological 

authority of expert elites” (lines 69-70). 
D) “the supremacy of the clickstream” (line 81). 
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Questions 22-32 are based on the following
passage.

This passage is adapted from Elsa Youngsteadt, “Decoding a
Flower’s Message.” ©2012 by Sigma Xi, The Scientific
Research Society.

Texas gourd vines unfurl their large, flared
blossoms in the dim hours before sunrise. Until they
close at noon, their yellow petals and mild, squashy
aroma attract bees that gather nectar and shuttle
pollen from flower to flower. But “when you
advertise [to pollinators], you advertise in an
open communication network,” says chemical
ecologist Ian Baldwin of the Max Planck Institute for
Chemical Ecology in Germany. “You attract not just
the good guys, but you also attract the bad guys.” For
a Texas gourd plant, striped cucumber beetles are
among the very bad guys. They chew up pollen and
petals, defecate in the flowers and transmit the
dreaded bacterial wilt disease, an infection that can
reduce an entire plant to a heap of collapsed tissue in
mere days.

In one recent study, Nina Theis and Lynn Adler
took on the specific problem of the Texas
gourd—how to attract enough pollinators but not
too many beetles. The Texas gourd vine’s main
pollinators are honey bees and specialized squash
bees, which respond to its floral scent. The aroma
includes 10 compounds, but the most
abundant—and the only one that lures squash bees
into traps—is 1,4-dimethoxybenzene.

Intuition suggests that more of that aroma should
be even more appealing to bees. “We have this
assumption that a really fragrant flower is going to
attract a lot of pollinators,” says Theis, a chemical
ecologist at Elms College in Chicopee,
Massachusetts. But, she adds, that idea hasn’t really
been tested—and extra scent could well call in more
beetles, too. To find out, she and Adler planted
168 Texas gourd vines in an Iowa field and,
throughout the August flowering season, made half
the plants more fragrant by tucking
dimethoxybenzene-treated swabs deep inside their
flowers. Each treated flower emitted about 45 times
more fragrance than a normal one; the other half of
the plants got swabs without fragrance.

The researchers also wanted to know whether
extra beetles would impose a double cost by both
damaging flowers and deterring bees, which might
not bother to visit (and pollinate) a flower laden with
other insects and their feces. So every half hour
throughout the experiments, the team plucked all the
beetles off of half the fragrance-enhanced flowers and
half the control flowers, allowing bees to respond to
the blossoms with and without interference by
beetles.

Finally, they pollinated by hand half of the female
flowers in each of the four combinations of fragrance
and beetles. Hand-pollinated flowers should develop
into fruits with the maximum number of seeds,
providing a benchmark to see whether the
fragrance-related activities of bees and beetles
resulted in reduced pollination.

“It was very labor intensive,” says Theis.
“We would be out there at four in the morning, three
in the morning, to try and set up before these flowers
open.” As soon as they did, the team spent the next
several hours walking from flower to flower,
observing each for two-minute intervals “and writing
down everything we saw.”

What they saw was double the normal number of
beetles on fragrance-enhanced blossoms.
Pollinators, to their surprise, did not prefer the
highly scented flowers. Squash bees were indifferent,
and honey bees visited enhanced flowers less often
than normal ones. Theis thinks the bees were
repelled not by the fragrance itself, but by the
abundance of beetles: The data showed that the more
beetles on a flower, the less likely a honey bee was to
visit it.

That added up to less reproduction for
fragrance-enhanced flowers. Gourds that developed
from those blossoms weighed 9 percent less and had,
on average, 20 fewer seeds than those from normal
flowers. Hand pollination didn’t rescue the seed set,
indicating that beetles damaged flowers directly
—regardless of whether they also repelled
pollinators. (Hand pollination did rescue fruit
weight, a hard-to-interpret result that suggests that
lost bee visits did somehow harm fruit development.)
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The new results provide a reason that Texas gourd
plants never evolved to produce a stronger scent: “If
you really ramp up the odor, you don’t get more
pollinators, but you can really get ripped apart by
your enemies,” says Rob Raguso, a chemical ecologist
at Cornell University who was not involved in the
Texas gourd study.

22

The primary purpose of the passage is to

A) discuss the assumptions and reasoning behind a
theory.

B) describe the aim, method, and results of an
experiment.

C) present and analyze conflicting data about a
phenomenon.

D) show the innovative nature of a procedure used
in a study.

23

As presented in the passage, Theis and Adler’s
research primarily relied on which type of evidence?

A) Direct observation
B) Historical data
C) Expert testimony
D) Random sampling

24

Which statement about striped cucumber beetles can
most reasonably be inferred from the passage?

A) They feed primarily on Texas gourd plants.
B) They are less attracted to dimethoxybenzene

than honey bees are.
C) They experience only minor negative effects as a

result of carrying bacterial wilt disease.
D) They are attracted to the same compound in

Texas gourd scent that squash bees are.

25

The author indicates that it seems initially plausible
that Texas gourd plants could attract more
pollinators if they

A) did not have aromatic flowers.
B) targeted insects other than bees.
C) increased their floral scent.
D) emitted more varied fragrant compounds.
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26

As used in line 38, “treated” most nearly means

A) altered.
B) restored.
C) provided.
D) preserved.

27

What did Theis and Adler do as part of their study
that most directly allowed Theis to reason that “bees
were repelled not by the fragrance itself”
(lines 70-71)?

A) They observed the behavior of bees and beetles
both before and after the flowers opened in the
morning.

B) They increased the presence of
1,4-dimethoxybenzene only during the August
flowering season.

C) They compared the gourds that developed from
naturally pollinated flowers to the gourds that
developed from hand-pollinated flowers.

D) They gave bees a chance to choose between
beetle-free enhanced flowers and beetle-free
normal flowers.

28

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

A) Lines 45-50 (“So every . . . beetles”)
B) Lines 51-53 (“Finally . . . beetles”)
C) Lines 59-61 (“We would . . . open”)
D) Lines 76-79 (“Gourds . . . flowers”)

29

The primary function of the seventh and eighth
paragraphs (lines 65-84) is to

A) summarize Theis and Adler’s findings.
B) describe Theis and Adler’s hypotheses.
C) illustrate Theis and Adler’s methods.
D) explain Theis and Adler’s reasoning.
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30

In describing squash bees as “indifferent” (line 68),
the author most likely means that they

A) could not distinguish enhanced flowers from
normal flowers.

B) visited enhanced flowers and normal flowers at
an equal rate.

C) largely preferred normal flowers to enhanced
flowers.

D) were as likely to visit beetle-infested enhanced
flowers as to visit beetle-free enhanced flowers.

31

According to the passage, Theis and Adler’s research
offers an answer to which of the following questions?

A) How can Texas gourd plants increase the
number of visits they receive from pollinators?

B) Why is there an upper limit on the intensity of
the aroma emitted by Texas gourd plants?

C) Why does hand pollination rescue the fruit
weight of beetle-infested Texas gourd plants?

D) Why do Texas gourd plants stop producing
fragrance attractive to pollinators when beetles
are present?

32

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

A) Lines 17-20 (“In one . . . beetles”)
B) Lines 22-25 (“The aroma . . .

1,4-dimethoxybenzene”)
C) Lines 79-84 (“Hand . . . development”)
D) Lines 85-86 (“The new . . . scent”)

1 1
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Questions 33-42 are based on the following
passages.

Passage 1 is adapted from Abraham Lincoln, “Address to the
Young Men’s Lyceum of Springfield, Illinois.” Originally
delivered in 1838. Passage 2 is from Henry David Thoreau,
“Resistance to Civil Government.” Originally published
in 1849.

Passage 1
Let every American, every lover of liberty, every

well wisher to his posterity, swear by the blood of the
Revolution, never to violate in the least particular,
the laws of the country; and never to tolerate their
violation by others. As the patriots of seventy-six did
to the support of the Declaration of Independence, so
to the support of the Constitution and Laws, let every
American pledge his life, his property, and his sacred
honor;—let every man remember that to violate the
law, is to trample on the blood of his father, and to
tear the character of his own, and his children’s
liberty. Let reverence for the laws, be breathed by
every American mother, to the lisping babe, that
prattles on her lap—let it be taught in schools, in
seminaries, and in colleges;—let it be written in
Primers, spelling books, and in Almanacs;—let it be
preached from the pulpit, proclaimed in legislative
halls, and enforced in courts of justice. And, in short,
let it become the political religion of the nation;
and let the old and the young, the rich and the poor,
the grave and the gay, of all sexes and tongues, and
colors and conditions, sacrifice unceasingly upon its
altars. . . .

When I so pressingly urge a strict observance of
all the laws, let me not be understood as saying there
are no bad laws, nor that grievances may not arise,
for the redress of which, no legal provisions have
been made. I mean to say no such thing. But I do
mean to say, that, although bad laws, if they exist,
should be repealed as soon as possible, still while they
continue in force, for the sake of example, they
should be religiously observed. So also in unprovided
cases. If such arise, let proper legal provisions be
made for them with the least possible delay; but, till
then, let them if not too intolerable, be borne with.

There is no grievance that is a fit object of redress
by mob law. In any case that arises, as for instance,
the promulgation of abolitionism, one of two
positions is necessarily true; that is, the thing is right
within itself, and therefore deserves the protection of
all law and all good citizens; or, it is wrong, and
therefore proper to be prohibited by legal
enactments; and in neither case, is the interposition
of mob law, either necessary, justifiable, or excusable.

Passage 2
Unjust laws exist; shall we be content to obey

them, or shall we endeavor to amend them, and obey
them until we have succeeded, or shall we transgress
them at once? Men generally, under such a
government as this, think that they ought to wait
until they have persuaded the majority to alter them.
They think that, if they should resist, the remedy
would be worse than the evil. But it is the fault of the
government itself that the remedy is worse than the
evil. It makes it worse. Why is it not more apt to
anticipate and provide for reform? Why does it not
cherish its wise minority? Why does it cry and resist
before it is hurt? . . .

If the injustice is part of the necessary friction of
the machine of government, let it go, let it go;
perchance it will wear smooth—certainly the
machine will wear out. If the injustice has a spring, or
a pulley, or a rope, or a crank, exclusively for itself,
then perhaps you may consider whether the remedy
will not be worse than the evil; but if it is of such a
nature that it requires you to be the agent of injustice
to another, then, I say, break the law. Let your life be
a counter friction to stop the machine. What I have
to do is to see, at any rate, that I do not lend myself to
the wrong which I condemn.

As for adopting the ways which the State has
provided for remedying the evil, I know not of such
ways. They take too much time, and a man’s life will
be gone. I have other affairs to attend to. I came into
this world, not chiefly to make this a good place to
live in, but to live in it, be it good or bad. A man has
not everything to do, but something; and because he
cannot do everything, it is not necessary that he
should do something wrong. . . .
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I do not hesitate to say, that those who call
themselves Abolitionists should at once effectually
withdraw their support, both in person and property,
from the government . . . and not wait till they
constitute a majority of one, before they suffer the
right to prevail through them. I think that it is
enough if they have God on their side, without
waiting for that other one. Moreover, any man more
right than his neighbors constitutes a majority of one
already.

33

In Passage 1, Lincoln contends that breaking the law
has which consequence?

A) It slows the repeal of bad laws.
B) It undermines and repudiates the nation’s values.
C) It leads slowly but inexorably to rule by the mob.
D) It creates divisions between social groups.

34

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

A) Lines 9-12 (“let every man . . . liberty”)
B) Lines 20-23 (“and let . . . altars”)
C) Lines 33-35 (“If such . . . borne with”)
D) Lines 36-37 (“There . . . law”)

35

As used in line 24, “urge” most nearly means

A) hasten.
B) stimulate.
C) require.
D) advocate.

36

The sentence in lines 24-28 (“When . . . made”)
primarily serves which function in Passage 1?

A) It raises and refutes a potential counterargument
to Lincoln’s argument.

B) It identifies and concedes a crucial shortcoming
of Lincoln’s argument.

C) It acknowledges and substantiates a central
assumption of Lincoln’s argument.

D) It anticipates and corrects a possible
misinterpretation of Lincoln’s argument.
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37

As used in line 32, “observed” most nearly means

A) followed.
B) scrutinized.
C) contemplated.
D) noticed.

38

In Passage 2, Thoreau indicates that some unjust
aspects of government are

A) superficial and can be fixed easily.
B) subtle and must be studied carefully.
C) self-correcting and may be beneficial.
D) inevitable and should be endured.

39

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

A) Lines 45-48 (“Unjust . . . once”)
B) Lines 51-52 (“They . . . evil”)
C) Lines 58-59 (“If the injustice . . . go”)
D) Lines 75-78 (“A man . . . wrong”)
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40

The primary purpose of each passage is to

A) make an argument about the difference between
legal duties and moral imperatives.

B) discuss how laws ought to be enacted and
changed in a democracy.

C) advance a view regarding whether individuals
should follow all of the country’s laws.

D) articulate standards by which laws can be
evaluated as just or unjust.

41

Based on the passages, Lincoln would most likely
describe the behavior that Thoreau recommends in
lines 64-66 (“if it . . . law”) as

A) an excusable reaction to an intolerable situation.
B) a rejection of the country’s proper forms of

remedy.
C) an honorable response to an unjust law.
D) a misapplication of a core principle of the

Constitution.

42

Based on the passages, one commonality in the
stances Lincoln and Thoreau take toward
abolitionism is that

A) both authors see the cause as warranting drastic
action.

B) both authors view the cause as central to their
argument.

C) neither author expects the cause to win
widespread acceptance.

D) neither author embraces the cause as his own.
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Questions 43-52 are based on the following
passage and supplementary material.

This passage is adapted from Kevin Bullis, “What Tech Is
Next for the Solar Industry?” ©2013 by MIT Technology
Review.

Solar panel installations continue to grow quickly,
but the solar panel manufacturing industry is in the
doldrums because supply far exceeds demand. The
poor market may be slowing innovation, but
advances continue; judging by the mood this week at
the IEEE Photovoltaics Specialists Conference in
Tampa, Florida, people in the industry remain
optimistic about its long-term prospects.

The technology that’s surprised almost everyone
is conventional crystalline silicon. A few years ago,
silicon solar panels cost $4 per watt, and
Martin Green, professor at the University of
New South Wales and one of the leading silicon solar
panel researchers, declared that they’d never go
below $1 a watt. “Now it’s down to something like
50 cents a watt, and there’s talk of hitting 36 cents per
watt,” he says.

The U.S. Department of Energy has set a goal of
reaching less than $1 a watt—not just for the solar
panels, but for complete, installed systems—by 2020.
Green thinks the solar industry will hit that target
even sooner than that. If so, that would bring the
direct cost of solar power to six cents per
kilowatt-hour, which is cheaper than the average cost
expected for power from new natural gas power
plants.

All parts of the silicon solar panel industry have
been looking for ways to cut costs and improve the
power output of solar panels, and that’s led to steady
cost reductions. Green points to something as
mundane as the pastes used to screen-print some of
the features on solar panels. Green’s lab built a solar
cell in the 1990s that set a record efficiency for silicon
solar cells—a record that stands to this day. To
achieve that record, he had to use expensive
lithography techniques to make fine wires for
collecting current from the solar cell. But gradual
improvements have made it possible to use screen
printing to produce ever-finer lines. Recent research
suggests that screen-printing techniques can produce
lines as thin as 30 micrometers—about the width of
the lines Green used for his record solar cells, but at
costs far lower than his lithography techniques.

Meanwhile, researchers at the National Renewable
Energy Laboratory have made flexible solar cells on a
new type of glass from Corning called Willow Glass,
which is thin and can be rolled up. The type of solar
cell they made is the only current challenger to
silicon in terms of large-scale production—thin-film
cadmium telluride. Flexible solar cells could lower
the cost of installing solar cells, making solar power
cheaper.

One of Green’s former students and colleagues,
Jianhua Zhao, cofounder of solar panel manufacturer
China Sunergy, announced this week that he is
building a pilot manufacturing line for a two-sided
solar cell that can absorb light from both the front
and back. The basic idea, which isn’t new, is that
during some parts of the day, sunlight falls on the
land between rows of solar panels in a solar power
plant. That light reflects onto the back of the panels
and could be harvested to increase the power output.
This works particularly well when the solar panels
are built on sand, which is highly reflective. Where a
one-sided solar panel might generate 340 watts, a
two-sided one might generate up to 400 watts. He
expects the panels to generate 10 to 20 percent more
electricity over the course of a year.

Even longer-term, Green is betting on silicon,
aiming to take advantage of the huge reductions in
cost already seen with the technology. He hopes to
greatly increase the efficiency of silicon solar panels
by combining silicon with one or two other
semiconductors, each selected to efficiently convert a
part of the solar spectrum that silicon doesn’t convert
efficiently. Adding one semiconductor could boost
efficiencies from the 20 to 25 percent range to
around 40 percent. Adding another could make
efficiencies as high as 50 percent feasible, which
would cut in half the number of solar panels needed
for a given installation. The challenge is to produce
good connections between these semiconductors,
something made challenging by the arrangement of
silicon atoms in crystalline silicon.
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43

The passage is written from the point of view of a

A) consumer evaluating a variety of options.
B) scientist comparing competing research

methods.
C) journalist enumerating changes in a field.
D) hobbyist explaining the capabilities of new

technology.

44

As used in line 4, “poor” most nearly means

A) weak.
B) humble.
C) pitiable.
D) obsolete.

45

It can most reasonably be inferred from the passage
that many people in the solar panel industry believe
that

A) consumers don’t understand how solar panels
work.

B) two-sided cells have weaknesses that have not yet
been discovered.

C) the cost of solar panels is too high and their
power output too low.

D) Willow Glass is too inefficient to be marketable.

46

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

A) Lines 1-3 (“Solar . . . demand”)
B) Lines 10-15 (“A few . . . a watt”)
C) Lines 22-26 (“If so . . . plants”)
D) Lines 27-30 (“All . . . reductions”)

47

According to the passage, two-sided solar panels will
likely raise efficiency by

A) requiring little energy to operate.
B) absorbing reflected light.
C) being reasonably inexpensive to manufacture.
D) preventing light from reaching the ground.

48

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

A) Lines 58-61 (“The basic . . . plant”)
B) Lines 61-62 (“That . . . output”)
C) Lines 63-64 (“This . . . reflective”)
D) Lines 64-66 (“Where . . . 400 watts”)

1 1
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49

As used in line 69, “betting on” most nearly means

A) dabbling in.
B) gambling with.
C) switching from.
D) optimistic about.

50

The last sentence of the passage mainly serves to

A) express concern about the limitations of a
material.

B) identify a hurdle that must be overcome.
C) make a prediction about the effective use of

certain devices.
D) introduce a potential new area of study.

51

According to figure 1, in 2017, the cost of which of
the following fuels is projected to be closest to the
2009 US average electricity cost shown in figure 2?

A) Natural gas
B) Wind (onshore)
C) Conventional coal
D) Advanced nuclear

52

According to figure 2, in what year is the average cost
of solar photovoltaic power projected to be equal to
the 2009 US average electricity cost?

A) 2018
B) 2020
C) 2025
D) 2027

STOP
If you finish before time is called, youmay check your work on this section only.

Do not turn to any other section.

1 1
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Writing and LanguageTest
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

Each passage below is accompanied by a number of questions. For some questions, you
will consider how the passage might be revised to improve the expression of ideas. For
other questions, you will consider how the passage might be edited to correct errors in
sentence structure, usage, or punctuation. A passage or a question may be accompanied by
one or more graphics (such as a table or graph) that you will consider as you make revising
and editing decisions.

Some questions will direct you to an underlined portion of a passage. Other questions will
direct you to a location in a passage or ask you to think about the passage as a whole.

After reading each passage, choose the answer to each question that most effectively
improves the quality of writing in the passage or that makes the passage conform to the
conventions of standard written English. Many questions include a “NO CHANGE”option.
Choose that option if you think the best choice is to leave the relevant portion of the
passage as it is.

Questions 1-11 are based on the following passage.

A Necessary Resource for Science

In the winter of 1968, scientists David Schindler and

Gregg Brunskill poured nitrates and phosphates into

Lake 1 227, this is one of the 58 freshwater bodies that

compose Canada’s remotely located Experimental Lakes

Area. Schindler and Brunskill were contaminating the

water not out of malice but in the name of research.

While deliberately adding chemical compounds to a lake

may seem 2 destructive and irresponsible, this method

of experimenting is sometimes the most effective way to

influence policy and save the environment from even

more damaging pollution.

2 2

...................................................................................................................................
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1

A) NO CHANGE
B) 227. Which is one
C) 227. One
D) 227, one

2

A) NO CHANGE
B) destructive, and irresponsible this method
C) destructive and, irresponsible, this method
D) destructive and irresponsible this method,

22222222
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Schindler and Brunskill were investigating possible

causes for the large blooms of blue-green algae, or

cyanobacteria, that had been affecting bodies of water

such as Lake Erie. 3 In addition to being unsightly and

odorous, these algal blooms cause oxygen depletion.

Oxygen depletion kills fish and other wildlife in the lakes.

Just weeks after the scientists added the nitrates and

phosphates, the water in Lake 227 turned bright

4 green. It was thick with: the same type of algal

blooms that had plagued Lake Erie.

2 2

...............................................................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CONTINUE

3

Which choice most effectively combines the
underlined sentences?

A) In addition to being unsightly and odorous,
these algal blooms cause oxygen depletion: the
result being that it kills fish and other wildlife in
the lakes.

B) In addition to being unsightly and odorous,
these algal blooms cause oxygen depletion; the
algal blooms cause oxygen depletion that kills
fish and other wildlife in the lakes.

C) In addition to being unsightly and odorous,
these algal blooms cause oxygen depletion, and
oxygen depletion caused by the algal blooms kills
fish and other wildlife in the lakes.

D) In addition to being unsightly and odorous,
these algal blooms cause oxygen depletion,
which kills fish and other wildlife in the lakes.

4

A) NO CHANGE
B) green: it was thick with
C) green. It was thick with—
D) green, it was thick with

23232323

01853-076-2021-22-SAT-PRACTICE TEST-PR-WR-3.indd   2301853-076-2021-22-SAT-PRACTICE TEST-PR-WR-3.indd   23 4/8/21   1:46 PM4/8/21   1:46 PM



5 One mission of the Experimental Lakes Area is

to conduct research that helps people better understand

threats to the environment. The scientists divided the

lake in half by placing a nylon barrier through the

narrowest part of its figure-eight shape. In one half of

Lake 226, they added phosphates, nitrates, and a source

of carbon; in the other, they added just nitrates 6 and a

source of carbon was added. Schindler and Brunskill

hypothesized that phosphates were responsible for the

growth of cyanobacteria. The experiment confirmed their

suspicions when the half of the lake containing the

phosphates 7 was teeming with blue-green algae.

2 2

...............................................................................................................................................................................................................................................................................................................
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5

Which choice provides the best transition from the
previous paragraph to this one?

A) NO CHANGE
B) The Experimental Lakes Area is located in

a sparsely inhabited region that experiences few
effects of human and industrial activity.

C) To isolate the cause of the algae, Schindler and
Brunskill performed another experiment, this
time using Lake 226.

D) The process by which water becomes enriched
by dissolved nutrients, such as phosphates, is
called eutrophication.

6

A) NO CHANGE
B) and a source of carbon.
C) plus also a source of carbon.
D) but also adding a source of carbon.

7

A) NO CHANGE
B) were teeming
C) are teeming
D) teems

24242424
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Schindler and Brunskill’s findings were 8 shown

off by the journal Science. The research demonstrated a

clear correlation between introducing phosphates and the

growth of blue-green algae. 9 For example, legislators

in Canada passed laws banning phosphates in laundry

detergents, which had been entering the water supply. 10

2 2

...............................................................................................................................................................................................................................................................................................................
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8

A) NO CHANGE
B) put in the spotlight of
C) published in
D) put into

9

A) NO CHANGE
B) Similarly,
C) However,
D) Subsequently,

10

At this point, the writer wants to add a second policy
outcome of the research described. Which choice
best accomplishes this goal?

A) Lake 226 continued to develop blooms of
blue-green algae for eight consecutive years after
the experiment took place.

B) In the United States, many individual states have
also adopted legislation to eliminate, or at least
reduce, phosphorous content in laundry
detergents.

C) In 1974, Schindler initiated a study of the effects
of acid rain, using Lake 223 to examine how
sulfuric acid altered aquatic ecosystems.

D) Aerial photos of the lakes taken before and
during algal blooms helped convey the effects
of phosphates in water to the public.

25252525
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Experiments like these can help people understand

the unintended consequences of using certain household

products. 11 Of course, regulating the use of certain

chemical compounds can be a controversial issue.

Selectively establishing remote study locations, such as

the Experimental Lakes Area, can provide scientists with

opportunities to safely conduct controlled research. This

research can generate evidence solid enough to persuade

policy makers to take action in favor of protecting the

larger environment.

2 2

...............................................................................................................................................................................................................................................................................................................
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11

Which choice most effectively anticipates and
addresses a relevant counterargument to the
argument in favor of the types of experiments
described in the passage?

A) NO CHANGE
B) Many companies now offer phosphate-free

alternatives for household cleaning products.
C) Obviously, scientists should not be allowed to

randomly perform experiments on just any body
of water.

D) Phosphates are sometimes used in agricultural
fertilizers, in addition to being used in cleaning
products.

26262626
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12

A) NO CHANGE
B) stage’s of its’
C) stage’s of it’s
D) stages of its

13

A) NO CHANGE
B) Therefore,
C) Nevertheless,
D) However,

Questions 12-22 are based on the following passage.

A Little to the Left, but Not Too Much!

Italy’s Tower of Pisa has been leaning southward

since the initial 12 stages of it’s construction over

800 years ago. 13 Indeed, if the tower’s construction had

not taken two centuries and involved significant breaks

due to war and civil unrest, which allowed the ground

beneath the tower to settle, the tower would likely have

collapsed before it was completed.

27272727
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...............................................................................................................................................................................................................................................................................................................

14

A) NO CHANGE
B) icon, attracting
C) icon, its attracting
D) icon; attracting

15

A) NO CHANGE
B) deviations
C) oddities
D) abnormalities

16

At this point, the writer is considering adding the
following sentence.

Unfortunately, the tower’s tilt has steadily
increased over the centuries, placing the
structure in danger of collapse.

Should the writer make this addition here?

A) Yes, because it provides an important
restatement of the main claim in the previous
sentence.

B) Yes, because it establishes an important shift in
emphasis in the paragraph’s discussion about the
tower’s tilt.

C) No, because it interrupts the paragraph’s
discussion with irrelevant information.

D) No, because it repeats information that is already
presented in the first paragraph.

17

A) NO CHANGE
B) 1990, Italy’s government, closed
C) 1990 Italy’s government, closed,
D) 1990: Italy’s government closed

Luckily, the tower survived, and its tilt has made it an

Italian 14 icon, it attracts visitors from all over who flock

to Pisa to see one of the greatest architectural

15 weirdnesses in the world. 16 By the late twentieth

century, the angle of the tower’s tilt had reached an

astonishing 5.5 degrees; in 17 1990, Italy’s government

closed the tower to visitors and appointed a committee to

find a way to save it.

28282828
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The committee was charged with saving the tower

without ruining its aesthetic, 18 which no one had yet

managed to achieve. The committee’s first attempt to

reduce the angle of the tower’s tilt—placing 600 tons of

iron ingots (molded pieces of metal) on the tower’s north

side to create a counterweight—was derided because the

bulky weights ruined the tower’s appearance. The

attempt at a less visible solution—sinking anchors into

the ground below the tower—almost caused the tower to

fall.
...............................................................................................................................................................................................................................................................................................................

18

Which choice best supports the main point of the
paragraph?

A) NO CHANGE
B) although not everyone on the committee agreed

completely about what that aesthetic was.
C) which meant somehow preserving the tower’s tilt

while preventing that tilt from increasing and
toppling the tower.

D) which included the pristine white marble finish
that has come to be widely associated with the
tower’s beauty.

29292929
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[1] Enter committee member John Burland, 19 he is

a geotechnical engineer from England who saved

London’s clock tower Big Ben from collapse. [2] Burland

began a years-long process of drilling out small amounts

of soil from under the tower 20 that took several years to

complete and then monitoring the tower’s resulting

movement. [3] Twice daily, Burland evaluated these

movements and made recommendations as to how much

soil should be removed in the next drilling. [4] By 2001,

almost 77 tons of soil had been removed, and the tower’s

tilt had decreased by over 1.5 degrees; the ugly iron

weights were removed, and the tower was reopened to

visitors. [5] Burland 21 advocated using soil extraction:

removing small amounts of soil from under the tower’s

north side, opposite its tilt, to enable gravity to straighten

the tower. 22

The tower’s tilt has not increased since, and the

committee is confident that the tower will be safe for

another 200 years. Burland is now working on a more

permanent solution for keeping the tower upright, but he

is adamant that the tower never be completely

straightened. In an interview with PBS’s Nova, Burland

explained that it is very important “that we don’t really

change the character of the monument. That would be

quite wrong and quite inappropriate.”

...............................................................................................................................................................................................................................................................................................................

19

A) NO CHANGE
B) Burland is
C) his being
D) DELETE the underlined portion.

20

A) NO CHANGE
B) —taking several years to complete—
C) that took him several years to complete
D) DELETE the underlined portion.

21

A) NO CHANGE
B) advocated to use
C) advocated the using of
D) advocating to use

22

To make this paragraph most logical, sentence 5
should be

A) placed after sentence 1.
B) placed after sentence 2.
C) placed after sentence 3.
D) DELETED from the paragraph.

30303030
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Questions 23-33 are based on the following passage
and supplementary material.

The Physician Assistant Will See You Now

23 The term “paramedics” refers to health care

workers who provide routine and clinical services. While

the pressures of an aging population, insurance reforms,

and health epidemics have increased demand for care, the

supply of physicians is not expected to 24 keep pace.

The Association of American Medical Colleges predicts a

shortage of over 90,000 physicians by 2020; by 2025, that

number could climb to more than 130,000. In some parts

of the country, shortages are already a sad fact of life. A

2009 report by the Bureau of Health Professions notes

that although a fifth of the US population lives in rural

areas, less than a tenth of US physicians serves that

population. Because a traditionalist response to the

crisis— 25 amping up medical-college enrollments and

expanding physician training programs—is too slow and

costly to address the near-term problem, alternatives are

being explored. One promising avenue has been greater

reliance on physician assistants (PAs).

...............................................................................................................................................................................................................................................................................................................

23

Which choice is the best introduction to the
paragraph?

A) NO CHANGE
B) For many Americans, finding a physician is

likely to become a growing challenge.
C) Getting treatment for an illness usually requires

seeing either a general practitioner or a
specialist.

D) Worldwide the costs of health care are increasing
at an alarming rate.

24

A) NO CHANGE
B) maintain the tempo.
C) get in line.
D) move along.

25

A) NO CHANGE
B) bolstering
C) arousing
D) revving up

31313131
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26 By virtue of 27 there medical training, PAs can

perform many of the jobs traditionally done by doctors,

including treating chronic and acute conditions,

performing minor 28 surgeries: and prescribing some

medications. However, although well 29 compensated

earning in 2012 a median annual salary of $90,930, PAs

cost health care providers less than do the physicians who

...............................................................................................................................................................................................................................................................................................................

26

At this point, the writer is considering adding the
following sentence.

Several factors argue in favor of such an
expanded role.

Should the writer make this addition here?

A) Yes, because it introduces a counterargument for
balance.

B) Yes, because it frames the points that the
paragraph will examine.

C) No, because it does not specify the education
required to be a PA.

D) No, because it presents information that is only
tangential to the main argument.

27

A) NO CHANGE
B) they’re
C) their
D) his or her

28

A) NO CHANGE
B) surgeries; and
C) surgeries, and,
D) surgeries, and

29

A) NO CHANGE
B) compensated (earning in 2012 a median annual

salary of $90,930),
C) compensated, earning in 2012 a median annual

salary of $90,930
D) compensated: earning in 2012 a median annual

salary of $90,930,

32323232
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...............................................................................................................................................................................................................................................................................................................

30

A) NO CHANGE
B) that compared with
C) that for
D) DELETE the underlined portion.

31

A) NO CHANGE
B) Thus,
C) Despite this,
D) On the other hand,

might otherwise undertake these tasks. Moreover, the

training period for PAs is markedly shorter than

30 those for physicians—two to three years versus the

seven to eleven required for physicians.

Physician assistants already offer vital primary care

in many locations. Some 90,000 PAs were employed

nationwide in 2012. Over and above their value in

partially compensating for the general physician shortage

has been their extraordinary contribution to rural health

care. A recent review of the scholarly literature by

Texas researchers found that PAs lend cost-efficient,

widely appreciated services in underserved areas.

31 In addition, rural-based PAs often provide a broader

spectrum of such services than do their urban and

suburban counterparts, possibly as a consequence of the

limited pool of rural-based physicians.

333333
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32

At this point, the writer is considering adding the
following sentence.

In fact, according to the data presented in the
table, physician assistants will likely outnumber
physicians by 2025.

Should the writer make this addition here?

A) Yes, because it provides additional support for
the main point of the paragraph.

B) Yes, because it addresses a possible
counterargument to the writer’s main claim.

C) No, because it is not an accurate interpretation
of the data.

D) No, because it introduces irrelevant information
that interrupts the flow of the passage.

33

A) NO CHANGE
B) patience, than
C) patients then
D) patients than

Increasingly, PAs and other such medical

practitioners have become a critical complement to

physicians. A 2013 RAND Corporation report estimates

that while the number of primary care physicians will

increase slowly from 2010 to 2025, the number of

physician assistants and nurse-practitioners in primary

care will grow at much faster rates. 32 Both by merit and

from necessity, PAs are likely to greet more 33 patience

than ever before.

Supply of Physicians, Physician Assistants,
and Nurse-Practitioners in Primary Care

Clinical Practice in 2010 and 2025
2010 2025 (predicted)

Provider type Number Percent
of total Number Percent

of total
Physicians 210,000 71 216,000 60
Physician
assistants 30,000 10 42,000 12

Nurse-
practitioners 56,000 19 103,000 28

Total 296,000 100 361,000 100

Adapted from David I. Auerbach et al., “Nurse-Managed Health Centers
and Patient-Centered Medical Homes Could Mitigate Expected Primary
Care Physician Shortage.” ©2013 by Project HOPE: The People-to-People
Health Foundation, Inc.

34343434
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Questions 34-44 are based on the following passage.

Gold into Silver: The “Reverse Alchemy” of Superhero
Comics History

34 Popular film franchises are often “rebooted” in

an effort to make their characters and stories fresh and

relevant for new audiences. Superhero comic books are

periodically reworked to try to increase their appeal to

contemporary readers. This practice is almost as

35 elderly as the medium itself and has in large part

established the “ages” that compose comic book history.

The shift from the Golden to the Silver Age is probably

the most successful 36 example: of publishers

responding to changing times and tastes.

...............................................................................................................................................................................................................................................................................................................

34

Which choice most effectively combines the
underlined sentences?

A) In an effort to make their characters and stories
fresh and relevant for new audiences, popular
film franchises, which are often “rebooted,” are
similar to superhero comic books, which are
periodically reworked to try to increase their
appeal to contemporary readers.

B) Just as popular film franchises are often
“rebooted” in an effort to make their characters
and stories fresh and relevant for new audiences,
superhero comic books are periodically
reworked to try to increase their appeal to
contemporary readers.

C) Superhero comic books are periodically
reworked to try to increase their appeal to
contemporary readers, while popular film
franchises are often “rebooted” in an effort to
make their characters and stories fresh and
relevant for new audiences.

D) Superhero comic books are much like popular
film franchises in being often “rebooted” in an
effort to make their characters and stories fresh
and relevant for new audiences and periodically
reworked to try to increase their appeal to
contemporary readers.

35

A) NO CHANGE
B) old
C) mature
D) geriatric

36

A) NO CHANGE
B) example, of publishers
C) example of publishers,
D) example of publishers

35353535
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The start of the first (“Golden”) age of comic books is

often dated to 1938 with the debut of Superman in Action

Comics #1. Besides beginning the age, Superman in many

respects defined it, becoming the model on which many

later superheroes were based. His characterization, as

established in Superman #1 (1939), was relatively simple.

He could “hurdle skyscrapers” and “leap an eighth of a

mile”; “run faster than a streamline train”; withstand

anything less than a “bursting shell”; and 37 lift a car

over his head. Sent to Earth from the “doomed planet”

Krypton, he was raised by human foster parents, whose

love helped infuse him with an unapologetic desire to

“benefit mankind.” Admirable but aloof, the Golden Age

Superman was arguably more paragon than character, a

problem only partially solved by giving him a human

alter ego. Other Golden Age superheroes were similarly

archetypal: Batman was a crime-fighting millionaire,

Wonder Woman a warrior princess from a mythical

island.

...............................................................................................................................................................................................................................................................................................................

37

Which choice is most consistent with the previous
examples in the sentence?

A) NO CHANGE
B) hold down a regular job as a newspaper reporter.
C) wear a bright blue costume with a flowing

red cape.
D) live in the big city of Metropolis instead of the

small town where he grew up.

36363636
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...............................................................................................................................................................................................................................................................................................................

38

Which choice most effectively sets up the main idea
of the following two sentences?

A) NO CHANGE
B) reflected the increasing conservatism of the

United States in the 1950s.
C) engaged in bizarre adventures frequently

inspired by science fiction.
D) were more “realistic” than their Golden Age

counterparts.

39

A) NO CHANGE
B) age;
C) age,
D) age—

40

The writer wants a conclusion to the sentence and
paragraph that logically completes the discussion of
the Silver Age and provides an effective transition
into the next paragraph. Which choice best
accomplishes these goals?

A) NO CHANGE
B) the distinctions between later stages of comic

book history are less well defined than the one
between the Golden and Silver Ages.

C) readers increasingly gravitated to the upstarts as
the 1960s and the Silver Age drew to a close.

D) these characters themselves underwent
significant changes over the course of the
Silver Age.

By contrast, the second (“Silver”) age of comics was

marked by characters that, though somewhat simplistic

by today’s standards, 38 were provided with origin

stories often involving scientific experiments gone wrong.

In addition to super villains, the new, soon-to-be-iconic

characters of the 39 age: Spider-Man, the Fantastic Four,

and the Hulk among them—had to cope with mundane,

real-life problems, including paying the rent, dealing with

family squabbles, and facing anger, loneliness, and

ostracism. Their interior lives were richer and their

motivations more complex. Although sales remained

strong for Golden Age stalwarts Superman and, to a

lesser extent, Batman, 40 subsequent decades would

show the enduring appeal of these characters.

37373737
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More transformations would take place in the

medium as the Silver Age gave way to the Bronze and

Modern (and possibly Postmodern) Ages. Such efforts

41 have yielded diminishing returns, as even the

complete relaunch of DC 42 Comics’ superhero’s, line in

2011 has failed to arrest the steep two-decade decline of

comic book sales. For both commercial and, arguably,

creative reasons, 43 then, no transition was more

successful than 44 those from the Golden to Silver Age.

...........................................................................................................................................................................................................................................................

41

A) NO CHANGE
B) would have yielded
C) were yielding
D) will yield

42

A) NO CHANGE
B) Comic’s superhero’s
C) Comics superhero’s
D) Comics’ superhero

43

A) NO CHANGE
B) however,
C) nevertheless,
D) yet,

44

A) NO CHANGE
B) these
C) that
D) DELETE the underlined portion.

STOP
If you finish before time is called, youmay check your work on this section only.

Do not turn to any other section.
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MathTest – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

For questions 1-15, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 16 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is not permitted.

2.  All variables and expressions used represent real numbers unless otherwise indicated.

3.  Figures provided in this test are drawn to scale unless otherwise indicated.

4.  All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for 
     which f (x) is a real number.
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A = �w

V = �wh

A =    bhA = pr2

V = pr2h

c2 = a2 + b2 Special Right Triangles
C = 2pr

�

� �

1
2

V =    pr34
3 V =    pr2h1

3 V =    �wh1
3

30°

60° 45°

45°

2x
x s

sx√3

s√2

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.
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MathTest – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

For questions 1-15, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 16 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is not permitted.

2.  All variables and expressions used represent real numbers unless otherwise indicated.

3.  Figures provided in this test are drawn to scale unless otherwise indicated.

4.  All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for 
     which f (x) is a real number.
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The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.
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1

Salim wants to purchase tickets from a vendor to
watch a tennis match. The vendor charges a
one-time service fee for processing the purchase of
the tickets. The equation T n= 15 + 12 represents
the total amount T, in dollars, Salim will pay for
n tickets. What does 12 represent in the equation?

A) The price of one ticket, in dollars
B) The amount of the service fee, in dollars
C) The total amount, in dollars, Salim will pay for

one ticket
D) The total amount, in dollars, Salim will pay for

any number of tickets

2

A gardener buys two kinds of fertilizer. Fertilizer A
contains 60% filler materials by weight and
Fertilizer B contains 40% filler materials by weight.
Together, the fertilizers bought by the gardener
contain a total of 240 pounds of filler materials.
Which equation models this relationship, where x is
the number of pounds of Fertilizer A and y is the
number of pounds of Fertilizer B?

A) x y0.4 + 0.6 = 240

B) x y0.6 + 0.4 = 240

C) x y40 + 60 = 240

D) x y60 + 40 = 240

3

What is the sum of the complex numbers i2 + 3 and
i4 + 8 , where i = −1 ?

A) 17

B) i17

C) i6 + 11

D) i8 + 24

4

( )( )x px t px t4 − 9 = + −2

In the equation above, p and t are constants.
Which of the following could be the value of p ?

A) 2
B) 3
C) 4
D) 9

3 3
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5

Which of the following is the graph of the equation y x= 2 − 5 in the
xy-plane?

A)

O x

y

5–5

–5

5

B)

O x

y

5–5

–5

5

C)

O x

y

5–5

–5

5

D)

O x

y

5–5

–5

5

3 3
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6

If x y=
2
3

and y = 18, what is the value of x2 − 3 ?

A) 21
B) 15
C) 12
D) 10

7

A bricklayer uses the formula n h= 7 to estimate
the number of bricks, n, needed to build a wall that
is feet long and h feet high. Which of the
following correctly expresses in terms of
n and h ?

A)
nh

=
7

B)
h
n

=
7

C)
n
h

=
7

D)
n

h
=

7 +

8

x w(x)

1
2
3
4

t(x)

5

–1
3
4
3

–1

–3
–1
1
3
5

The table above shows some values of the
functions w and t. For which value of x is
w x t x x+ =( ) ( ) ?

A) 1
B) 2
C) 3
D) 4

9

If x + 9 = 64 , what is the value of x ?

A) 5

B) 5

C) 25

D) 55

3 3
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10

Jaime is preparing for a bicycle race. His goal is to
bicycle an average of at least 280 miles per week for
4 weeks. He bicycled 240 miles the first week,
310 miles the second week, and 320 miles the
third week. Which inequality can be used to
represent the number of miles, x, Jaime could bicycle
on the 4th week to meet his goal?

A) x
240 + 310 + 320

3
+ ≥ 280

B) ( )x240 + 310 + 320 ≥ 280

C) x
240

4
+

310
4

+
320

4
+ ≥ 280

D) x240 + 310 + 320 + ≥ 4 280( )

11

y

xO

y = ax2 + c

The vertex of the parabola in the xy-plane above
is ( )c0, . Which of the following is true about the
parabola with the equation ( )y a x b c= − − +2 ?

A) The vertex is ( )b c, and the graph opens upward.

B) The vertex is b c,( ) and the graph opens
downward.

C) The vertex is ( )b c− , and the graph opens
upward.

D) The vertex is ( )b c− , and the graph opens
downward.

12

Which of the following is equivalent to
x x

x
4 + 6

4 + 2

2
?

A) x

B) x + 4

C) x
x

−
2

4 + 2

D) x
x

+ 1 −
2

4 + 2

13

x x t2 − 4 =2

In the equation above, t is a constant. If the
equation has no real solutions, which of the following
could be the value of t ?

A) −3

B) −1

C) 1

D) 3

3 3
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14

A laundry service is buying detergent and fabric
softener from its supplier. The supplier will deliver
no more than 300 pounds in a shipment. Each
container of detergent weighs 7.35 pounds, and each
container of fabric softener weighs 6.2 pounds. The
service wants to buy at least twice as many containers
of detergent as containers of fabric softener. Let d
represent the number of containers of detergent, and
let s represent the number of containers of fabric
softener, where d and s are nonnegative integers.
Which of the following systems of inequalities best
represents this situation?

A) d s
d s
7.35 + 6.2 ≤ 300

≥ 2

B) d s
d s

7.35 + 6.2 ≤ 300
2 ≥

C) d s
d s
14.7 + 6.2 ≤ 300

≥ 2

D) d s
d s

14.7 + 6.2 ≤ 300
2 ≥

15

Which of the following is equivalent to a
b

+
2

2⎛
⎝
⎜⎜⎜

⎞
⎠
⎟⎟⎟ ?

A) a
b

+
2

2
2

B) a
b

+
4

2
2

C) a
ab b

+
2

+
2

2
2

D) a ab
b

+ +
4

2
2

3 3
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For questions 16-20, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
      you write your answer in the boxes at the top 
      of the columns to help y rcles 
      accurately. You will receive credit only if the 
      circles ar correctly.
2.   Mark no more than one circle in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 
      correct answer.  In such cases, grid only one 
      answer.

5.   Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

      grid, it will be interpreted as       , not          .)

6.   Decimal answers: If you obtain a decimal 
      answer with more digits than the grid can 
      accommodate, it may be either rounded or 
      truncated, re grid.

31
2

1
23

1
23

3 3
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7 1/ 2 2 5

. .

2 5.

Answer: 7
12 Answer:  2.5

Fraction
line Decimal

point

Grid in
result.

2 0 12 0 1

/2 3 6 6 6 6 76

Acceptable ways to grid       are:2
3

Answer:  201– either position is correct

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.

Write
answer 
in boxes.

464646

01853-076-2021-22-SAT-PRACTICE TEST-PR-WR-3.indd   4601853-076-2021-22-SAT-PRACTICE TEST-PR-WR-3.indd   46 4/8/21   1:47 PM4/8/21   1:47 PM



/3 1 2

For questions 16-20, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
      you write your answer in the boxes at the top 
      of the columns to help y rcles 
      accurately. You will receive credit only if the 
      circles ar correctly.
2.   Mark no more than one circle in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 
      correct answer.  In such cases, grid only one 
      answer.

5.   Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

      grid, it will be interpreted as       , not          .)

6.   Decimal answers: If you obtain a decimal 
      answer with more digits than the grid can 
      accommodate, it may be either rounded or 
      truncated, re grid.

31
2

1
23

1
23

3 3

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E46

7 1/ 2 2 5

. .

2 5.

Answer: 7
12 Answer:  2.5

Fraction
line Decimal

point

Grid in
result.

2 0 12 0 1

/2 3 6 6 6 6 76

Acceptable ways to grid       are:2
3

Answer:  201– either position is correct

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.

Write
answer 
in boxes.

16

If a = 16
b
4 for positive integers a and b, what is one

possible value of b ?

17

t
2
3

=
5
2

What value of t is the solution of the equation
above?

18

AC

D

E

B

6

18

8

In the figure above, BD is parallel to AE . What is
the length of CE ?

3 3
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19

How many liters of a 25% saline solution must be
added to 3 liters of a 10% saline solution to obtain a
15% saline solution?

20

Points A and B lie on a circle with radius 1, and

arc AB has length
π
3

. What fraction of the

circumference of the circle is the length of arc AB ?

STOP
If you finish before time is called, youmay check your work on this section only.

Do not turn to any other section.

3 3
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MathTest – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

For questions 1-30, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 31 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is permitted.

2.  All variables and expressions used represent real numbers unless otherwise indicated.

3.  Figures provided in this test are drawn to scale unless otherwise indicated.

4.  All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for 
     which f (x) is a real number.

r

r
r

r

w

w w

h

hh hh

b

c

a

b

A = �w

V = �wh

A =    bhA = pr2

V = pr2h

c2 = a2 + b2 Special Right Triangles
C = 2pr

�

� �

1
2

V =    pr34
3 V =    pr2h1

3 V =    �wh1
3

30°

60° 45°

45°

2x
x s

sx√3

s√2

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.

4 4
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1

Which expression is equivalent to
( ) ( )x x x2 − 4 − −3 + 2 − 72 2 ?

A) x x5 − 2 + 32

B) x x5 + 2 − 32

C) x x− − 2 − 112

D) x x− + 2 − 112

2

O x

y

5 10

12

24

36

D
ist

an
ce

 (y
ar

ds
)

Time (seconds)

48

60 Paul Mark

The graph above shows the positions of Paul and
Mark during a race. Paul and Mark each ran at a
constant rate, and Mark was given a head start to
shorten the distance he needed to run. Paul finished
the race in 6 seconds, and Mark finished the race in
10 seconds. According to the graph, Mark was given
a head start of how many yards?

A) 3
B) 12
C) 18
D) 24

4 4
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3

Snow fell and then stopped for a time. When the
snow began to fall again, it fell at a faster rate than it
had initially. Assuming that none of the snow melted
during the time indicated, which of the following
graphs could model the total accumulation of snow
versus time?

A)

Time

Ac
cu

m
ul

at
io

n

B)

Time

Ac
cu

m
ul

at
io

n

C)

Time

Ac
cu

m
ul

at
io

n

D)

Time

Ac
cu

m
ul

at
io

n

4

A website-hosting service charges businesses a
onetime setup fee of $350 plus d dollars for each
month. If a business owner paid $1,010 for the first
12 months, including the setup fee, what is the
value of d ?

A) 25
B) 35
C) 45
D) 55

5

x y6 − 9 > 12

Which of the following inequalities is equivalent to
the inequality above?

A) x y− > 2

B) x y2 − 3 > 4

C) x y3 − 2 > 4

D) y x3 − 2 > 2

4 4
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6

Source

Where Do People Get Most of
Their Medical Information?

Percent of
those surveyed

63%

13%

9%

6%

2%

7%

Doctor

Internet

Magazines/brochures

Pharmacy

Television

Other/none of the above

The table above shows a summary of 1,200 responses
to a survey question. Based on the table, how many
of those surveyed get most of their medical
information from either a doctor or the Internet?

A) 865
B) 887
C) 912
D) 926

7

The members of a city council wanted to assess the
opinions of all city residents about converting an
open field into a dog park. The council surveyed a
sample of 500 city residents who own dogs. The
survey showed that the majority of those sampled
were in favor of the dog park. Which of the
following is true about the city council’s survey?

A) It shows that the majority of city residents are in
favor of the dog park.

B) The survey sample should have included more
residents who are dog owners.

C) The survey sample should have consisted
entirely of residents who do not own dogs.

D) The survey sample is biased because it is not
representative of all city residents.

4 4
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8

Hot fudge
Caramel

8
5

Topping

Ice Cream and Topping Selections

Vanilla

Flavor

Chocolate

6
6

The table above shows the flavors of ice cream
and the toppings chosen by the people at a party.
Each person chose one flavor of ice cream and
one topping. Of the people who chose vanilla
ice cream, what fraction chose hot fudge as a
topping?

A) 8
25

B) 5
13

C) 13
25

D) 8
13

9

The total area of a coastal city is 92.1 square miles, of
which 11.3 square miles is water. If the city had a
population of 621,000 people in the year 2010, which
of the following is closest to the population density,
in people per square mile of land area, of the city at
that time?

A) 6,740
B) 7,690
C) 55,000
D) 76,000

4 4
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10

Between 1497 and 1500, Amerigo Vespucci
embarked on two voyages to the New World.
According to Vespucci’s letters, the first voyage
lasted 43 days longer than the second voyage, and the
two voyages combined lasted a total of 1,003 days.
How many days did the second voyage last?

A) 460
B) 480
C) 520
D) 540

11

x y
x y

7 + 3 = 8
6 − 3 = 5

For the solution ( )x y, to the system of equations
above, what is the value of x y− ?

A) −
4
3

B)
2
3

C)
4
3

D)
22
3

4 4
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Questions 12-14 refer to the following information.

Sunflower Growth Sunflower Height over Time

Time (days)
0 7 14 21

t

h

28 35 42 49 56 63 70 77 84

Day Height (cm)

0.00
17.93
36.36
67.76
98.10

131.00
169.50
205.50
228.30
247.10
250.50
253.80
254.50

0
7

14
21
28
35
42
49
56
63
70
77
84

0
20
40
60
80

100
120
140
160
180
200
220
240
260

H
ei

gh
t (

cm
)

In 1919, H. S. Reed and R. H. Holland published a paper on the
growth of sunflowers. Included in the paper were the table and graph
above, which show the height h, in centimeters, of a sunflower t days
after the sunflower begins to grow.

12

Over which of the following time periods is the
average growth rate of the sunflower least?

A) Day 0 to Day 21
B) Day 21 to Day 42
C) Day 42 to Day 63
D) Day 63 to Day 84

13

The function h, defined by ( )h t at b= + , where a
and b are constants, models the height, in
centimeters, of the sunflower after t days of growth
during a time period in which the growth is
approximately linear. What does a represent?

A) The predicted number of centimeters the
sunflower grows each day during the period

B) The predicted height, in centimeters, of the
sunflower at the beginning of the period

C) The predicted height, in centimeters, of the
sunflower at the end of the period

D) The predicted total increase in the height of the
sunflower, in centimeters, during the period

4 4
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14

The growth rate of the sunflower from day 14 to day
35 is nearly constant. On this interval, which of the
following equations best models the height h, in
centimeters, of the sunflower t days after it begins
to grow?

A) h t= 2.1 − 15

B) h t= 4.5 − 27

C) h t= 6.8 − 12

D) h t= 13.2 − 18

15

y

x 1 2 3 4 5

11
4

25
4

39
4

53
4

67
4

Which of the following equations relates y to x for
the values in the table above?

A) y =
1
2

5
2

x
⋅

⎛
⎝
⎜⎜⎜

⎞
⎠
⎟⎟⎟

B) ⋅
⎛
⎝
⎜⎜⎜

⎞
⎠
⎟⎟⎟y = 2

3
4

x

C) y x=
3
4

+ 2

D) y x=
7
2

−
3
4

16

32° 58°A DC F

B

E

Triangles ABC and DEF are shown above. Which

of the following is equal to the ratio
BC
AB

?

A)
DE
DF

B)
DF
DE

C)
DF
EF

D)
EF
DE

4 4
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Questions 17-19 refer to the following information.

total rise

tread
depth

(d)

riser height
(h)

Note: Figure not drawn to scale.

When designing a stairway, an architect can use the
riser-tread formula h d2 + = 25, where h is the riser
height, in inches, and d is the tread depth, in inches. For
any given stairway, the riser heights are the same and the
tread depths are the same for all steps in that stairway.

The number of steps in a stairway is the number of its
risers. For example, there are 5 steps in the stairway in
the figure above. The total rise of a stairway is the sum of
the riser heights as shown in the figure.

17

Which of the following expresses the riser height in
terms of the tread depth?

A) ( )h d=
1
2

25 +

B) ( )h d=
1
2

25 −

C) ( )h d= −
1
2

25 +

D) h d= −
1
2

25 −( )

18

Some building codes require that, for indoor
stairways, the tread depth must be at least 9 inches
and the riser height must be at least 5 inches.
According to the riser-tread formula, which of the
following inequalities represents the set of all
possible values for the riser height that meets this
code requirement?

A) h0 ≤ ≤ 5

B) h ≥ 5

C) h5 ≤ ≤ 8

D) h8 ≤ ≤ 16

19

An architect wants to use the riser-tread formula to
design a stairway with a total rise of 9 feet, a riser
height between 7 and 8 inches, and an odd number
of steps. With the architect’s constraints, which of
the following must be the tread depth, in inches, of
the stairway? (1 foot = 12 inches)

A) 7.2
B) 9.5
C) 10.6
D) 15

4 4
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20

What is the sum of the solutions to
x x− 6 + 0.7 = 0( )( ) ?

A) −6.7

B) −5.3

C) 5.3

D) 6.7

21

A study was done on the weights of different types of
fish in a pond. A random sample of fish were caught
and marked in order to ensure that none were
weighed more than once. The sample contained
150 largemouth bass, of which 30% weighed more
than 2 pounds. Which of the following conclusions
is best supported by the sample data?

A) The majority of all fish in the pond weigh less
than 2 pounds.

B) The average weight of all fish in the pond is
approximately 2 pounds.

C) Approximately 30% of all fish in the pond weigh
more than 2 pounds.

D) Approximately 30% of all largemouth bass in the
pond weigh more than 2 pounds.

22

Electoral votes

10
11
12
13
15
17
20
21
27
31
34
55

Frequency

4
4
1
1
3
1
1
2
1
1
1
1

Number of States with 10 or More
Electoral Votes in 2008

In 2008, there were 21 states with 10 or more
electoral votes, as shown in the table above. Based on
the table, what was the median number of electoral
votes for the 21 states?

A) 13
B) 15
C) 17
D) 20

4 4
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23

H
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et

)

0

Time elapsed (seconds)
0 1 2 3

2

3

4

1

Height versus Time for a Bouncing Ball

As part of an experiment, a ball was dropped and
allowed to bounce repeatedly off the ground until it
came to rest. The graph above represents the
relationship between the time elapsed after the ball
was dropped and the height of the ball above the
ground. After it was dropped, how many times was
the ball at a height of 2 feet?

A) One
B) Two
C) Three
D) Four

24

A customer’s monthly water bill was $75.74. Due to
a rate increase, her monthly bill is now $79.86. To
the nearest tenth of a percent, by what percent did
the amount of the customer’s water bill increase?

A) 4.1%
B) 5.1%
C) 5.2%
D) 5.4%

25

x

0

2

6

f (x)

–2

4

16

Some values of the linear function f are shown in the
table above. What is the value of ( )f 3 ?

A) 6
B) 7
C) 8
D) 9

4 4
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26

A gear ratio r:s is the ratio of the number of teeth of
two connected gears. The ratio of the number of
revolutions per minute (rpm) of two gear wheels is
s:r. In the diagram below, Gear A is turned by a
motor. The turning of Gear A causes Gears B and C
to turn as well.

BA
C

Gear B
60 teeth

Gear A
20 teeth

Gear C
10 teeth

If Gear A is rotated by the motor at a rate of 100 rpm,
what is the number of revolutions per minute for
Gear C?

A) 50
B) 110
C) 200
D) 1,000

27

In the xy-plane, the graph of
x x y y2 − 6 + 2 + 2 = 452 2 is a circle. What is the

radius of the circle?

A) 5

B) 6.5

C) 40

D) 50

28

Two different points on a number line are both
3 units from the point with coordinate −4. The
solution to which of the following equations gives the
coordinates of both points?

A) x + 4 = 3

B) x − 4 = 3

C) x + 3 = 4

D) x − 3 = 4

4 4
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29

A motor powers a model car so that after starting
from rest, the car travels s inches in t seconds,
where s t t= 16 . Which of the following gives the
average speed of the car, in inches per second, over
the first t seconds after it starts?

A) t4

B) t16

C)
t

16

D) t16

30

The scatterplot below shows the amount of electric
energy generated, in millions of megawatt-hours, by
nuclear sources over a 10‑year period.
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Electric Energy
Generated by Nuclear Sources

2
700 x

y

Of the following equations, which best models the
data in the scatterplot?

A) y x x= 1.674 + 19.76 − 745.732

B) y x x= −1.674 − 19.76 − 745.732

C) y x x= 1.674 + 19.76 + 745.732

D) y x x= −1.674 + 19.76 + 745.732

4 4
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For questions 31-38, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
      you write your answer in the boxes at the top 
      of the columns to help y rcles 
      accurately. You will receive credit only if the 
      circles ar correctly.
2.   Mark no more than one circle in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 
      correct answer.  In such cases, grid only one 
      answer.

5.   Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

6.   Decimal answers: If you obtain a decimal 
      answer with more digits than the grid can 
      accommodate, it may be either rounded or 
      truncated, re grid.

1
23

4 4
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7 1/ 2 2 5

. .

2 5.

Answer: 7
12 Answer:  2.5

Write
answer
in boxes. Fraction

line Decimal
point

Grid in
result.

2 0 12 0 1

/2 3 6 6 6 6 76

Acceptable ways to grid       are:2
3

Answer:  201– either position is correct

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.

/3 1 2

      grid, it will be interpreted as       , not          .)31
2

1
23

626262
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For questions 31-38, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
      you write your answer in the boxes at the top 
      of the columns to help y rcles 
      accurately. You will receive credit only if the 
      circles ar correctly.
2.   Mark no more than one circle in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 
      correct answer.  In such cases, grid only one 
      answer.

5.   Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

6.   Decimal answers: If you obtain a decimal 
      answer with more digits than the grid can 
      accommodate, it may be either rounded or 
      truncated, re grid.

1
23

4 4

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E63

7 1/ 2 2 5

. .

2 5.

Answer: 7
12 Answer:  2.5

Write
answer
in boxes. Fraction

line Decimal
point

Grid in
result.

2 0 12 0 1

/2 3 6 6 6 6 76

Acceptable ways to grid       are:2
3

Answer:  201– either position is correct

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.

/3 1 2

      grid, it will be interpreted as       , not          .)31
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1
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31

A group of friends decided to divide the $800 cost
of a trip equally among themselves. When two of
the friends decided not to go on the trip, those
remaining still divided the $800 cost equally, but
each friend’s share of the cost increased by $20. How
many friends were in the group originally?

32

( ) ( )x x2 5 − 20 − 15 + 8 = 7

What value of x satisfies the equation above?

4 4
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33

A laboratory supply company produces graduated
cylinders, each with an internal radius of 2 inches
and an internal height between 7.75 inches and
8 inches. What is one possible volume, rounded to
the nearest cubic inch, of a graduated cylinder
produced by this company?

34

In the xy-plane, the graph of y x x= 3 − 142

intersects the graph of y x= at the points 0, 0( ) and
( )a a, . What is the value of a ?

4 4
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35

The line with the equation x y4
5

+ 1
3

= 1 is graphed

in the xy‑plane. What is the x-coordinate of the

x‑intercept of the line?

36

Masses (kilograms)
Andrew 2.4 2.5 3.6 3.1 2.5 2.7
Maria x 3.1 2.7 2.9 3.3 2.8

Andrew and Maria each collected six rocks, and the
masses of the rocks are shown in the table above.
The mean of the masses of the rocks Maria collected
is 0.1 kilogram greater than the mean of the masses
of the rocks Andrew collected. What is the value
of x ?

4 4
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37

Jeremy deposited x dollars in his investment
account on January 1, 2001. The amount of
money in the account doubled each year until
Jeremy had 480 dollars in his investment account on
January 1, 2005. What is the value of x ?

38

A school district is forming a committee to discuss
plans for the construction of a new high school. Of
those invited to join the committee, 15% are parents
of students, 45% are teachers from the current high
school, 25% are school and district administrators,
and the remaining 6 individuals are students. How
many more teachers were invited to join the
committee than school and district administrators?

STOP
If you finish before time is called, youmay check your work on this section only.

Do not turn to any other section.

4 4
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A school district is forming a committee to discuss
plans for the construction of a new high school. Of
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The line with the equation x y4
5

+ 1
3

= 1 is graphed

in the xy‑plane. What is the x-coordinate of the

x‑intercept of the line?

36

Masses (kilograms)
Andrew 2.4 2.5 3.6 3.1 2.5 2.7
Maria x 3.1 2.7 2.9 3.3 2.8

Andrew and Maria each collected six rocks, and the
masses of the rocks are shown in the table above.
The mean of the masses of the rocks Maria collected
is 0.1 kilogram greater than the mean of the masses
of the rocks Andrew collected. What is the value
of x ?
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ReadingTest
65 MINUTES, 52 QUESTIONS

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

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 George Eliot, Silas Marner.
Originally published in 1861. Silas was a weaver and a
notorious miser, but then the gold he had hoarded was
stolen. Shortly after, Silas adopted a young child, Eppie, the
daughter of an impoverished woman who had died
suddenly.

Unlike the gold which needed nothing, and must
be worshipped in close-locked solitude—which was
hidden away from the daylight, was deaf to the song
of birds, and started to no human tones—Eppie was a
creature of endless claims and ever-growing desires,
seeking and loving sunshine, and living sounds, and
living movements; making trial of everything, with
trust in new joy, and stirring the human kindness in
all eyes that looked on her. The gold had kept his
thoughts in an ever-repeated circle, leading to
nothing beyond itself; but Eppie was an object
compacted of changes and hopes that forced his
thoughts onward, and carried them far away from
their old eager pacing towards the same blank
limit—carried them away to the new things that
would come with the coming years, when Eppie
would have learned to understand how her father
Silas cared for her; and made him look for images of
that time in the ties and charities that bound together
the families of his neighbors. The gold had asked that

he should sit weaving longer and longer, deafened
and blinded more and more to all things except the
monotony of his loom and the repetition of his web;
but Eppie called him away from his weaving, and
made him think all its pauses a holiday, reawakening
his senses with her fresh life, even to the old
winter-flies that came crawling forth in the early
spring sunshine, and warming him into joy because
she had joy.

And when the sunshine grew strong and lasting,
so that the buttercups were thick in the meadows,
Silas might be seen in the sunny mid-day, or in the
late afternoon when the shadows were lengthening
under the hedgerows, strolling out with uncovered
head to carry Eppie beyond the Stone-pits to where
the flowers grew, till they reached some favorite bank
where he could sit down, while Eppie toddled to
pluck the flowers, and make remarks to the winged
things that murmured happily above the bright
petals, calling “Dad-dad’s” attention continually by
bringing him the flowers. Then she would turn her
ear to some sudden bird-note, and Silas learned to
please her by making signs of hushed stillness, that
they might listen for the note to come again: so that
when it came, she set up her small back and laughed
with gurgling triumph. Sitting on the banks in this
way, Silas began to look for the once familiar herbs
again; and as the leaves, with their unchanged outline
and markings, lay on his palm, there was a sense of
crowding remembrances from which he turned away
timidly, taking refuge in Eppie’s little world, that lay
lightly on his enfeebled spirit.

1 1
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As the child’s mind was growing into knowledge,
his mind was growing into memory: as her life
unfolded, his soul, long stupefied in a cold narrow
prison, was unfolding too, and trembling gradually
into full consciousness.

It was an influence which must gather force with
every new year: the tones that stirred Silas’ heart
grew articulate, and called for more distinct answers;
shapes and sounds grew clearer for Eppie’s eyes and
ears, and there was more that “Dad-dad” was
imperatively required to notice and account for.
Also, by the time Eppie was three years old, she
developed a fine capacity for mischief, and for
devising ingenious ways of being troublesome, which
found much exercise, not only for Silas’ patience, but
for his watchfulness and penetration. Sorely was poor
Silas puzzled on such occasions by the incompatible
demands of love.

1

Which choice best describes a major theme of the
passage?

A) The corrupting influence of a materialistic
society

B) The moral purity of young children
C) The bittersweet brevity of childhood naïveté
D) The restorative power of parental love

2

As compared with Silas’s gold, Eppie is portrayed as
having more

A) vitality.
B) durability.
C) protection.
D) self�sufficiency.

3

Which statement best describes a technique the
narrator uses to represent Silas’s character before he
adopted Eppie?

A) The narrator emphasizes Silas’s former obsession
with wealth by depicting his gold as requiring
certain behaviors on his part.

B) The narrator underscores Silas’s former greed by
describing his gold as seeming to reproduce on
its own.

C) The narrator hints at Silas’s former antisocial
attitude by contrasting his present behavior
toward his neighbors with his past behavior
toward them.

D) The narrator demonstrates Silas’s former lack of
self-awareness by implying that he is unable to
recall life before Eppie.

4

The narrator uses the phrase “making trial of
everything” (line 7) to present Eppie as

A) friendly.
B) curious.
C) disobedient.
D) judgmental.

5

According to the narrator, one consequence of Silas
adopting Eppie is that he

A) has renounced all desire for money.
B) better understands his place in nature.
C) seems more accepting of help from others.
D) looks forward to a different kind of future.
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6

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

A) Lines 9-11 (“The gold . . . itself”)
B) Lines 11-16 (“but Eppie . . . years”)
C) Lines 41-43 (“Then . . . stillness”)
D) Lines 61-63 (“shapes . . . for”)

7

What function does the second paragraph
(lines 30-52) serve in the passage as a whole?

A) It presents the particular moment at which Silas
realized that Eppie was changing him.

B) It highlights Silas’s love for Eppie by depicting
the sacrifices that he makes for her.

C) It illustrates the effect that Eppie has on Silas by
describing the interaction between them.

D) It reveals a significant alteration in the
relationship between Silas and Eppie.

8

In describing the relationship between Eppie and
Silas, the narrator draws a connection between
Eppie’s

A) physical vulnerability and Silas’s emotional
fragility.

B) expanding awareness and Silas’s increasing
engagement with life.

C) boundless energy and Silas’s insatiable desire for
wealth.

D) physical growth and Silas’s painful perception of
his own mortality.

9

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

A) Lines 1-9 (“Unlike . . . her”)
B) Lines 30-41 (“And when . . . flowers”)
C) Lines 46-48 (“Sitting . . . again”)
D) Lines 53-57 (“As the . . . consciousness”)

10

As used in line 65, “fine” most nearly means

A) acceptable.
B) delicate.
C) ornate.
D) keen.
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Questions 11-21 are based on the following
passage and supplementary material.

This passage is adapted from David Rotman, “How
Technology Is Destroying Jobs.” ©2013 by MIT Technology
Review.

MIT business scholars Erik Brynjolfsson and
Andrew McAfee have argued that impressive
advances in computer technology—from improved
industrial robotics to automated translation
services—are largely behind the sluggish
employment growth of the last 10 to 15 years. Even
more ominous for workers, they foresee dismal
prospects for many types of jobs as these powerful
new technologies are increasingly adopted not only
in manufacturing, clerical, and retail work but in
professions such as law, financial services, education,
and medicine.

That robots, automation, and software can replace
people might seem obvious to anyone who’s worked
in automotive manufacturing or as a travel agent. But
Brynjolfsson and McAfee’s claim is more troubling
and controversial. They believe that rapid
technological change has been destroying jobs faster
than it is creating them, contributing to the
stagnation of median income and the growth of
inequality in the United States. And, they suspect,
something similar is happening in other
technologically advanced countries.

As evidence, Brynjolfsson and McAfee point to a
chart that only an economist could love. In
economics, productivity—the amount of economic
value created for a given unit of input, such as an
hour of labor—is a crucial indicator of growth and
wealth creation. It is a measure of progress. On the
chart Brynjolfsson likes to show, separate lines
represent productivity and total employment in the
United States. For years after World War II, the
two lines closely tracked each other, with increases in
jobs corresponding to increases in productivity. The
pattern is clear: as businesses generated more value
from their workers, the country as a whole became
richer, which fueled more economic activity and
created even more jobs. Then, beginning in 2000, the

lines diverge; productivity continues to rise robustly,
but employment suddenly wilts. By 2011, a
significant gap appears between the two lines,
showing economic growth with no parallel increase
in job creation. Brynjolfsson and McAfee call it the
“great decoupling.” And Brynjolfsson says he is
confident that technology is behind both the healthy
growth in productivity and the weak growth in jobs.

It’s a startling assertion because it threatens the
faith that many economists place in technological
progress. Brynjolfsson and McAfee still believe that
technology boosts productivity and makes societies
wealthier, but they think that it can also have a dark
side: technological progress is eliminating the need
for many types of jobs and leaving the typical worker
worse off than before. Brynjolfsson can point to a
second chart indicating that median income is failing
to rise even as the gross domestic product soars. “It’s
the great paradox of our era,” he says. “Productivity
is at record levels, innovation has never been faster,
and yet at the same time, we have a falling median
income and we have fewer jobs. People are falling
behind because technology is advancing so fast and
our skills and organizations aren’t keeping up.”

While technological changes can be painful for
workers whose skills no longer match the needs of
employers, Lawrence Katz, a Harvard economist,
says that no historical pattern shows these shifts
leading to a net decrease in jobs over an extended
period. Katz has done extensive research on how
technological advances have affected jobs over the
last few centuries—describing, for example, how
highly skilled artisans in the mid-19th century were
displaced by lower-skilled workers in factories.
While it can take decades for workers to acquire the
expertise needed for new types of employment, he
says, “we never have run out of jobs. There is no
long-term trend of eliminating work for people. Over
the long term, employment rates are fairly
stable. People have always been able to create new
jobs. People come up with new things to do.”

Still, Katz doesn’t dismiss the notion that there is
something different about today’s digital
technologies—something that could affect an even
broader range of work. The question, he says, is
whether economic history will serve as a useful
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guide. Will the job disruptions caused by technology
be temporary as the workforce adapts, or will we see
a science-fiction scenario in which automated
processes and robots with superhuman skills take
over a broad swath of human tasks? Though Katz
expects the historical pattern to hold, it is “genuinely
a question,” he says. “If technology disrupts enough,
who knows what will happen?”
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11

The main purpose of the passage is to

A) examine the role of technology in workers’ lives
during the last century.

B) advocate for better technology to enhance
workplace conditions.

C) argue for changes in how technology is deployed
in the workplace.

D) assess the impact of advancements in technology
on overall job growth.

12

According to Brynjolfsson and McAfee,
advancements in technology since approximately the
year 2000 have resulted in

A) low job growth in the United States.
B) global workplace changes.
C) more skilled laborers in the United States.
D) no global creation of new jobs.

13

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

A) Lines 1-6 (“MIT . . . years”)
B) Lines 13-15 (“That . . . agent”)
C) Lines 21-23 (“And . . . countries”)
D) Lines 35-38 (“as businesses . . . jobs”)

14

The primary purpose of lines 26-28 (“the amount . . .
labor”) is to

A) describe a process.
B) highlight a dilemma.
C) clarify a claim.
D) explain a term.

15

As used in line 35, “clear” most nearly means

A) pure.
B) keen.
C) untroubled.
D) unmistakable.

16

Which of the following best characterizes Katz’s
attitude toward “today’s digital technologies”
(lines 81-82)?

A) He is alarmed about countries’ increasing
reliance on them.

B) He is unconcerned about their effect on the
economy.

C) He is uncertain how they might affect job
growth.

D) He is optimistic that they will spur job creation
to a degree not seen since the mid-nineteenth
century.
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17

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

A) Lines 68-72 (“Katz . . . factories”)
B) Lines 73-75 (“While . . . jobs”)
C) Line 79 (“People come . . . do”)
D) Lines 91-92 (“If . . . happen”)

18

As used in line 83, “range” most nearly means

A) region.
B) scope.
C) distance.
D) position.

19

According to figure 1, which of the following years
showed the widest gap between percentages of
productivity and employment?

A) 1987
B) 1997
C) 2007
D) 2013

20

Which statement is supported by figure 2?

A) The country with the greatest growth in output
per manufacturing worker from 1960 to 1990
was Germany.

B) Japan experienced its smallest increase in output
per manufacturing worker from 2000 to 2011.

C) Each of the three countries experienced an
increase in its output per manufacturing worker
from 1960 to 2011.

D) Of the three countries, the United States had the
greatest output per manufacturing worker for
each of the years shown.

21

Which additional information, if presented in
figure 2, would be most useful in evaluating the
statement in lines 57-60 (“Productivity . . . jobs”)?

A) The median income of employees as it compares
across all three countries in a single year

B) The number of people employed in factories
from 1960 to 2011

C) The types of organizations at which output of
employed persons was measured

D) The kinds of manufacturing tasks most
frequently taken over by machines
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Questions 22-31 are based on the following
passage.

This passage is adapted from Patricia Waldron, “Why Birds
Fly in a V Formation.” ©2014 by American Association for
the Advancement of Science.

Anyone watching the autumn sky knows that
migrating birds fly in a V formation, but scientists
have long debated why. A new study of ibises finds
that these big-winged birds carefully position their
wingtips and sync their flapping, presumably to catch
the preceding bird’s updraft—and save energy
during flight.

There are two reasons birds might fly in a
V formation: It may make flight easier, or they’re
simply following the leader. Squadrons of planes can
save fuel by flying in a V formation, and many
scientists suspect that migrating birds do the same.
Models that treated flapping birds like fixed-wing
airplanes estimate that they save energy by drafting
off each other, but currents created by airplanes are
far more stable than the oscillating eddies coming off
of a bird. “Air gets pretty unpredictable behind a
flapping wing,” says James Usherwood, a locomotor
biomechanist at the Royal Veterinary College at the
University of London in Hatfield, where the research
took place.

The study, published in Nature, took advantage of
an existing project to reintroduce endangered
northern bald ibises (Geronticus eremita) to Europe.
Scientists used a microlight plane to show
hand-raised birds their ancestral migration route
from Austria to Italy. A flock of 14 juveniles carried
data loggers specially built by Usherwood and his lab.
The device’s GPS determined each bird’s flight
position to within 30 cm, and an accelerometer
showed the timing of the wing flaps.

Just as aerodynamic estimates would predict, the
birds positioned themselves to fly just behind and to
the side of the bird in front, timing their wing beats
to catch the uplifting eddies. When a bird flew
directly behind another, the timing of the flapping
reversed so that it could minimize the effects of the
downdraft coming off the back of the bird’s body.
“We didn’t think this was possible,” Usherwood
says, considering that the feat requires careful
flight and incredible awareness of one’s neighbors.
“Perhaps these big V formation birds can be thought
of quite like an airplane with wings that go up and
down.”

The findings likely apply to other long-winged
birds, such as pelicans, storks, and geese, Usherwood
says. Smaller birds create more complex wakes that
would make drafting too difficult. The researchers
did not attempt to calculate the bird’s energy savings
because the necessary physiological measurements
would be too invasive for an endangered species.
Previous studies estimate that birds can use
20 percent to 30 percent less energy while
flying in a V.

“From a behavioral perspective it’s really a
breakthrough,” says David Lentink, a mechanical
engineer at Stanford University in Palo Alto,
California, who was not involved in the work.
“Showing that birds care about syncing their wing
beats is definitely an important insight that we didn’t
have before.”

Scientists do not know how the birds find
that aerodynamic sweet spot, but they suspect that
the animals align themselves either by sight or
by sensing air currents through their feathers.
Alternatively, they may move around until they find
the location with the least resistance. In future
studies, the researchers will switch to more common
birds, such as pigeons or geese. They plan to
investigate how the animals decide who sets the
course and the pace, and whether a mistake made by
the leader can ripple through the rest of the flock to
cause traffic jams.

“It’s a pretty impressive piece of work as it is, but
it does suggest that there’s a lot more to learn,”
says Ty Hedrick, a biologist at the University of
North Carolina, Chapel Hill, who studies flight
aerodynamics in birds and insects. However they do
it, he says, “birds are awfully good hang-glider
pilots.”

22

The main purpose of the passage is to

A) describe how squadrons of planes can save fuel
by flying in a V formation.

B) discuss the effects of downdrafts on birds and
airplanes.

C) explain research conducted to study why some
birds fly in a V formation.

D) illustrate how birds sense air currents through
their feathers.
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23

The author includes the quotation “Air gets pretty
unpredictable behind a flapping wing”
(lines 17-18) to

A) explain that the current created by a bird differs
from that of an airplane.

B) stress the amount of control exerted by birds
flying in a V formation.

C) indicate that wind movement is continuously
changing.

D) emphasize that the flapping of a bird’s wings is
powerful.

24

What can reasonably be inferred about the reason
Usherwood used northern bald ibises as the subjects
of his study?

A) The ibises were well acquainted with their
migration route.

B) Usherwood knew the ibises were familiar with
carrying data loggers during migration.

C) The ibises have a body design that is similar to
that of a modern airplane.

D) The ibises were easily accessible for Usherwood
and his team to track and observe.

25

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

A) Lines 3-7 (“A new . . . flight”)
B) Lines 10-12 (“Squadrons . . . same”)
C) Lines 22-24 (“The study . . . Europe”)
D) Lines 29-31 (“The device’s . . . flaps”)

26

What is the most likely reason the author includes
the 30 cm measurement in line 30?

A) To demonstrate the accuracy with which the
data loggers collected the data

B) To present recorded data about how far an ibis
flies between successive wing flaps

C) To provide the wingspan length of a juvenile ibis
D) To show how far behind the microlight plane

each ibis flew

27

What does the author imply about pelicans, storks,
and geese flying in a V formation?

A) They communicate with each other in the same
way as do ibises.

B) They have the same migration routes as those of
ibises.

C) They create a similar wake to that of ibises.
D) They expend more energy than do ibises.

28

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

A) Lines 35-38 (“When . . . body”)
B) Lines 47-48 (“Smaller . . . difficult”)
C) Lines 52-54 (“Previous . . . a V”)
D) Lines 66-67 (“Alternatively . . . resistance”)
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29

What is a main idea of the seventh paragraph
(lines 62-73)?

A) Different types of hierarchies exist in each flock
of birds.

B) Mistakes can happen when long-winged birds
create a V formation.

C) Future research will help scientists to better
understand V formations.

D) Long-winged birds watch the lead bird closely to
keep a V formation intact.

30

The author uses the phrase “aerodynamic sweet spot”
in line 63 most likely to

A) describe how the proper structural design of an
airplane helps to save fuel.

B) show that flying can be an exhilarating
experience.

C) describe the birds’ synchronized wing
movement.

D) suggest that a certain position in a V formation
has the least amount of wind resistance.

31

As used in line 72, “ripple” most nearly means

A) fluctuate.
B) spread.
C) wave.
D) undulate.
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Questions 32-41 are based on the following
passages.

Passage 1 is adapted from Alexis de Tocqueville, Democracy
in America, Volume 2. Originally published in 1840. Passage 2
is adapted from Harriet Taylor Mill, “Enfranchisement of
Women.” Originally published in 1851. As United States and
European societies grew increasingly democratic during the
nineteenth century, debates arose about whether freedoms
enjoyed by men should be extended to women as well.

Passage 1
I have shown how democracy destroys or

modifies the different inequalities which originate in
society; but is this all? or does it not ultimately affect
that great inequality of man and woman which has
seemed, up to the present day, to be eternally based
in human nature? I believe that the social changes
which bring nearer to the same level the father and
son, the master and servant, and superiors and
inferiors generally speaking, will raise woman and
make her more and more the equal of man. But here,
more than ever, I feel the necessity of making myself
clearly understood; for there is no subject on which
the coarse and lawless fancies of our age have taken a
freer range.

There are people in Europe who, confounding
together the different characteristics of the sexes,
would make of man and woman beings not only
equal but alike. They would give to both the same
functions, impose on both the same duties, and grant
to both the same rights; they would mix them in all
things—their occupations, their pleasures, their
business. It may readily be conceived, that by thus
attempting to make one sex equal to the other, both
are degraded; and from so preposterous a medley of
the works of nature nothing could ever result but
weak men and disorderly women.

It is not thus that the Americans understand that
species of democratic equality which may be
established between the sexes. They admit, that as
nature has appointed such wide differences between
the physical and moral constitution of man and
woman, her manifest design was to give a distinct
employment to their various faculties; and they hold

that improvement does not consist in making beings
so dissimilar do pretty nearly the same things, but in
getting each of them to fulfill their respective tasks in
the best possible manner. The Americans have
applied to the sexes the great principle of political
economy which governs the manufactures of our age,
by carefully dividing the duties of man from those of
woman, in order that the great work of society may
be the better carried on.

Passage 2
As society was constituted until the last few

generations, inequality was its very basis; association
grounded on equal rights scarcely existed; to be
equals was to be enemies; two persons could hardly
coöperate in anything, or meet in any amicable
relation, without the law’s appointing that one of
them should be the superior of the other.
Mankind have outgrown this state, and all things
now tend to substitute, as the general principle of
human relations, a just equality, instead of the
dominion of the strongest. But of all relations, that
between men and women, being the nearest and
most intimate, and connected with the greatest
number of strong emotions, was sure to be the last to
throw off the old rule, and receive the new; for,
in proportion to the strength of a feeling is the
tenacity with which it clings to the forms and
circumstances with which it has even accidentally
become associated. . . .

. . . The proper sphere for all human beings is the
largest and highest which they are able to attain to.
What this is, cannot be ascertained without complete
liberty of choice. . . . Let every occupation be open to
all, without favor or discouragement to any, and
employments will fall into the hands of those men or
women who are found by experience to be most
capable of worthily exercising them. There need be
no fear that women will take out of the hands of men
any occupation which men perform better than they.
Each individual will prove his or her capacities, in the
only way in which capacities can be proved,—by
trial; and the world will have the benefit of the best
faculties of all its inhabitants. But to interfere
beforehand by an arbitrary limit, and declare that
whatever be the genius, talent, energy, or force of
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mind, of an individual of a certain sex or class, those
faculties shall not be exerted, or shall be exerted only
in some few of the many modes in which others are
permitted to use theirs, is not only an injustice to the
individual, and a detriment to society, which loses
what it can ill spare, but is also the most effectual way
of providing that, in the sex or class so fettered, the
qualities which are not permitted to be exercised
shall not exist.

32

As used in line 9, “raise” most nearly means

A) increase.
B) cultivate.
C) nurture.
D) elevate.

33

In Passage 1, Tocqueville implies that treatment of
men and women as identical in nature would have
which consequence?

A) Neither sex would feel oppressed.
B) Both sexes would be greatly harmed.
C) Men would try to reclaim their lost authority.
D) Men and women would have privileges they do

not need.

34

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

A) Lines 15-18 (“There . . . alike”)
B) Lines 18-20 (“They . . . rights”)
C) Lines 22-24 (“It may . . . degraded”)
D) Lines 27-29 (“It is . . . sexes”)

35

As used in line 53, “dominion” most nearly means

A) omnipotence.
B) supremacy.
C) ownership.
D) territory.

36

In Passage 2, Mill most strongly suggests that gender
roles are resistant to change because they

A) have long served as the basis for the formal
organization of society.

B) are matters of deeply entrenched tradition.
C) can be influenced by legislative reforms only

indirectly.
D) benefit the groups and institutions currently in

power.

37

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

A) Lines 43-44 (“As society . . . basis”)
B) Lines 46-49 (“two . . . other”)
C) Lines 58-61 (“in proportion . . . associated”)
D) Lines 67-69 (“employments . . . them”)

38

Both authors would most likely agree that the
changes in gender roles that they describe would be

A) part of a broad social shift toward greater
equality.

B) unlikely to provide benefits that outweigh
their costs.

C) inevitable given the economic advantages of
gender equality.

D) at odds with the principles of American
democracy.
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39

Tocqueville in Passage 1 would most likely
characterize the position taken by Mill in lines 65-69
in Passage 2 (“Let . . . them”) as

A) less radical about gender roles than it might
initially seem.

B) persuasive in the abstract but difficult to
implement in practice.

C) ill-advised but consistent with a view held by
some other advocates of gender equality.

D) compatible with economic progress in the
United States but not in Europe.

40

Which choice best describes the ways that the
two authors conceive of the individual’s proper
position in society?

A) Tocqueville believes that an individual’s position
should be defined in important ways by that
individual’s sex, while Mill believes that an
individual’s abilities should be the determining
factor.

B) Tocqueville believes that an individual’s
economic class should determine that
individual’s position, while Mill believes that
class is not a legitimate consideration.

C) Tocqueville believes that an individual’s
temperament should determine that individual’s
position, while Mill believes that temperament
should not be a factor in an individual’s position.

D) Tocqueville believes that an individual’s position
should be determined by what is most beneficial
to society, while Mill believes it should be
determined by what an individual finds most
rewarding.

41

Based on Passage 2, Mill would most likely say that
the application of the “great principle of political
economy” (lines 38-39, Passage 1) to gender roles has
which effect?

A) It prevents many men and women from
developing to their full potential.

B) It makes it difficult for men and women to
sympathize with each other.

C) It unintentionally furthers the cause of gender
equality.

D) It guarantees that women take occupations that
men are better suited to perform.
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Questions 42-52 are based on the following
passage and supplementary material.

This passage is adapted from Brian Greene, “How the Higgs
Boson Was Found.” ©2013 by Smithsonian Institution. The
Higgs boson is an elementary particle associated with the
Higgs field. Experiments conducted in 2012–2013
tentatively confirmed the existence of the Higgs boson and
thus of the Higgs field.

Nearly a half-century ago, Peter Higgs and a
handful of other physicists were trying to understand
the origin of a basic physical feature: mass. You can
think of mass as an object’s heft or, a little more
precisely, as the resistance it offers to having its
motion changed. Push on a freight train (or a
feather) to increase its speed, and the resistance you
feel reflects its mass. At a microscopic level, the
freight train’s mass comes from its constituent
molecules and atoms, which are themselves built
from fundamental particles, electrons and quarks.
But where do the masses of these and other
fundamental particles come from?

When physicists in the 1960s modeled the
behavior of these particles using equations rooted in
quantum physics, they encountered a puzzle. If they
imagined that the particles were all massless, then
each term in the equations clicked into a perfectly
symmetric pattern, like the tips of a perfect
snowflake. And this symmetry was not just
mathematically elegant. It explained patterns evident
in the experimental data. But—and here’s the
puzzle—physicists knew that the particles did have
mass, and when they modified the equations to
account for this fact, the mathematical harmony was
spoiled. The equations became complex and
unwieldy and, worse still, inconsistent.

What to do? Here’s the idea put forward by Higgs.
Don’t shove the particles’ masses down the throat of
the beautiful equations. Instead, keep the equations
pristine and symmetric, but consider them operating
within a peculiar environment. Imagine that all of
space is uniformly filled with an invisible
substance—now called the Higgs field—that exerts a
drag force on particles when they accelerate through
it. Push on a fundamental particle in an effort to
increase its speed and, according to Higgs, you would

feel this drag force as a resistance. Justifiably, you
would interpret the resistance as the particle’s mass.
For a mental toehold, think of a ping-pong ball
submerged in water. When you push on the
ping-pong ball, it will feel much more massive than it
does outside of water. Its interaction with the watery
environment has the effect of endowing it with mass.
So with particles submerged in the Higgs field.

In 1964, Higgs submitted a paper to a prominent
physics journal in which he formulated this idea
mathematically. The paper was rejected. Not because
it contained a technical error, but because the
premise of an invisible something permeating space,
interacting with particles to provide their mass, well,
it all just seemed like heaps of overwrought
speculation. The editors of the journal deemed it “of
no obvious relevance to physics.”

But Higgs persevered (and his revised paper
appeared later that year in another journal), and
physicists who took the time to study the proposal
gradually realized that his idea was a stroke of genius,
one that allowed them to have their cake and eat it
too. In Higgs’s scheme, the fundamental equations
can retain their pristine form because the dirty work
of providing the particles’ masses is relegated to the
environment.

While I wasn’t around to witness the initial
rejection of Higgs’s proposal in 1964 (well, I was
around, but only barely), I can attest that by the
mid-1980s, the assessment had changed. The physics
community had, for the most part, fully bought into
the idea that there was a Higgs field permeating
space. In fact, in a graduate course I took that
covered what’s known as the Standard Model of
Particle Physics (the quantum equations physicists
have assembled to describe the particles of matter
and the dominant forces by which they influence
each other), the professor presented the Higgs field
with such certainty that for a long while I had no idea
it had yet to be established experimentally.
On occasion, that happens in physics. Mathematical
equations can sometimes tell such a convincing tale,
they can seemingly radiate reality so strongly, that
they become entrenched in the vernacular of
working physicists, even before there’s data to
confirm them.

1 1
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Years from Introduction of Concept of Particle to Experimental Confirmation

electron

electron neutrino
photon

muon neutrino
tau

W boson
Z boson

tau neutrino
Higgs boson

1880
1900

1920
2000

1990
1980

1970
1960

1940
1930

1910
1890

1950
2012

Adapted from the editors of The Economist, “Worth the Wait.” ©2012 by The Economist Newspaper Limited.

42

Over the course of the passage, the main focus
shifts from

A) a technical account of the Higgs field to a
description of it aimed at a broad audience.

B) a review of Higgs’s work to a contextualization of
that work within Higgs’s era.

C) an explanation of the Higgs field to a discussion
of the response to Higgs’s theory.

D) an analysis of the Higgs field to a suggestion of
future discoveries that might build upon it.

43

The main purpose of the analogy of the ping-pong
ball (line 40) is to

A) popularize a little-known fact.
B) contrast competing scientific theories.
C) criticize a widely accepted explanation.
D) clarify an abstract concept.

44

The author most strongly suggests that the reason the
scientific community initially rejected Higgs’s idea
was that the idea

A) addressed a problem unnoticed by other
physicists.

B) only worked if the equations were flawless.
C) rendered accepted theories in physics obsolete.
D) appeared to have little empirical basis.

45

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

A) Lines 30-32 (“Instead . . . environment”)
B) Lines 46-48 (“In 1964 . . . mathematically”)
C) Lines 48-53 (“Not . . . speculation”)
D) Lines 67-70 (“The physics . . . space”)

1 1

..........................................................................................................................................................................................
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46

The author notes that one reason Higgs’s theory
gained acceptance was that it

A) let scientists accept two conditions that had
previously seemed irreconcilable.

B) introduced an innovative approach that could be
applied to additional problems.

C) answered a question that earlier scientists had
not even raised.

D) explained why two distinct phenomena were
being misinterpreted as one phenomenon.

47

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

A) Lines 36-39 (“Push . . . mass”)
B) Lines 43-45 (“Its interaction . . . field”)
C) Lines 55-63 (“But . . . environment”)
D) Lines 78-83 (“On occasion . . . them”)

48

Which statement best describes the technique the
author uses to advance the main point of the last
paragraph?

A) He recounts a personal experience to illustrate a
characteristic of the discipline of physics.

B) He describes his own education to show how
physics has changed during his career.

C) He provides autobiographical details to
demonstrate how Higgs’s theory was confirmed.

D) He contrasts the status of Higgs’s theory at
two time periods to reveal how the details of the
theory evolved.

49

As used in line 77, “established” most nearly means

A) validated.
B) founded.
C) introduced.
D) enacted.

50

What purpose does the graph serve in relation to the
passage as a whole?

A) It indicates that the scientific community’s quick
acceptance of the Higgs boson was typical.

B) It places the discussion of the reception of the
Higgs boson into a broader scientific context.

C) It demonstrates that the Higgs boson was
regarded differently than were other hypothetical
particles.

D) It clarifies the ways in which the Higgs boson
represented a major discovery.

1 1
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Which statement is best supported by the data
presented in the graph?

A) The W boson and the Z boson were proposed
and experimentally confirmed at about the
same time.

B) The Higgs boson was experimentally confirmed
more quickly than were most other particles.

C) The tau neutrino was experimentally confirmed
at about the same time as the tau.

D) The muon neutrino took longer to
experimentally confirm than did the electron
neutrino.

52

Based on the graph, the author’s depiction of Higgs’s
theory in the mid-1980s is most analogous to which
hypothetical situation?

A) The muon neutrino was widely disputed until
being confirmed in the early 1960s.

B) Few physicists in 2012 doubted the reality of the
tau neutrino.

C) No physicists prior to 1960 considered the
possibility of the W or Z boson.

D) Most physicists in 1940 believed in the existence
of the electron neutrino.

STOP
If you finish before time is called, youmay check your work on this section only.

Do not turn to any other section.

1 1
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Unauthorized copying or reuse of any part of this page is illegal. 18



NoTest Material OnThis Page



Writing and Language Test
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

Each passage below is accompanied by a number of questions. For some questions, you
will consider how the passage might be revised to improve the expression of ideas. For
other questions, you will consider how the passage might be edited to correct errors in
sentence structure, usage, or punctuation. A passage or a question may be accompanied by
one or more graphics (such as a table or graph) that you will consider as you make revising
and editing decisions.

Some questions will direct you to an underlined portion of a passage. Other questions will
direct you to a location in a passage or ask you to think about the passage as a whole.

After reading each passage, choose the answer to each question that most effectively
improves the quality of writing in the passage or that makes the passage conform to the
conventions of standard written English. Many questions include a “NO CHANGE” option.
Choose that option if you think the best choice is to leave the relevant portion of the
passage as it is.

Questions 1-11 are based on the following passage.

NASA: A Space Program with Down-to-Earth Benefits

The National Aeronautics and Space Administration

(NASA) is a US government agency whose budget is

frequently 1 many times contested. Many people think

of NASA’s programs as trivial. In truth, the agency has a

widespread positive 2 effect on society by serving as a

catalyst for innovation and scientific understanding,

2 2

...................................................................................................................................
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1

A) NO CHANGE
B) oftentimes
C) repeatedly
D) DELETE the underlined portion.

2

A) NO CHANGE
B) affect on
C) effect to
D) affects on

20



3 to create jobs, and showing humanity its place within

the universe.

In 1958, the program’s first year, very few people

believed that it was even possible for a manned spacecraft

to leave the atmosphere and orbit Earth. But by initiating

and collaborating on projects such as the Apollo Moon

missions, the space shuttle program, the Hubble Space

4 Telescope, and unmanned planetary exploration,

NASA has continually challenged its scientists and

engineers to do things that were previously thought

impossible. All along, these NASA projects have

5 greatly increased international cooperation. A short

list of inventions 6 elaborated by NASA includes

communications satellites, invisible braces, and cordless

tools. All these inventions 7 spawns new industries,

and with those industries, jobs. NASA also sponsors the

Small Business Innovation Research and Small Business

Technology Transfer programs, which are specifically

designed to support technological development in the

private sector.

2 2
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3

A) NO CHANGE
B) creating jobs,
C) for job creation,
D) the creation of jobs,

4

A) NO CHANGE
B) Telescope; and
C) Telescope and;
D) Telescope and,

5

Which choice most effectively sets up the list of
examples that follows in the next sentence?

A) NO CHANGE
B) garnered national publicity for the agency.
C) generated a steady stream of new technology.
D) made a lot of money for the agency.

6

A) NO CHANGE
B) evolved
C) developed
D) progressed

7

A) NO CHANGE
B) spawned
C) has spawned
D) spawning

21
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8

A) NO CHANGE
B) which came
C) to come
D) came

9

To make this paragraph most logical, sentence 1
should be placed

A) where it is now.
B) after sentence 2.
C) after sentence 3.
D) after sentence 4.

[1] A report by the Space Foundation estimated that

NASA contributed $180 billion to the economy in 2005.

[2] More than 60 percent of the contribution 8 coming

from commercial goods and services created by

companies using space-related technology. [3] This

translates as excellent returns from an agency that

received approximately 17.7 billion in tax dollars in 2014.

[4] This investment by taxpayers enhances not only the

national economy but also the United States’

competitiveness in the international market.

[5] Moreover, the benefits of NASA funding extend

beyond the purely economic, as astrophysicist Neil

deGrasse Tyson indicated in his testimony before the US

Senate: “For . . . a penny on a dollar—we can transform

the country from a sullen, dispirited nation, weary of

economic struggle, to one where it has reclaimed its

twentieth-century birthright to dream of tomorrow.” 9
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Tyson’s expansive vision for the agency hints at

another mission of NASA’s, illuminated in this

observation by Apollo 14 astronaut Edgar Mitchell: “You

develop an instant global consciousness, a people

orientation, an intense dissatisfaction with the state of the

world, and a compulsion to do something about it.”

10 With world population topping seven billion,

humanity is in need of some perspective. 11 Therefore,

we should continue to support NASA not only for

practical reasons but also because it is a necessary vehicle

for increasing our awareness of how we can fulfill our

responsibilities to the planet and each other.

2 2

...............................................................................................................................................................................................................................................................................................................
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10

At this point, the writer is considering adding the
following sentence.

In addition, NASA has facilities in
Washington, DC, Florida, Texas, California,
and other states.

Should the writer make this addition here?

A) Yes, because it serves as a counterargument to
the quotation from astrophysicist Neil
deGrasse Tyson.

B) Yes, because it reinforces the passage’s point
about the importance of NASA’s work.

C) No, because it undermines the passage’s claim
about the economic benefits of NASA’s work.

D) No, because it blurs the paragraph’s focus by
introducing information that does not support
the paragraph’s claim about the importance of
NASA’s work.

11

A) NO CHANGE
B) Instead,
C) For example,
D) However,

23
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Questions 12-22 are based on the following passage
and supplementary material.

Professional Development: A Shared Responsibility

New theories, 12 new practices too, and

technologies are transforming the twenty-first-century

workplace at lightning speed. To perform their jobs

successfully in this dynamic environment, workers in

many 13 fields—from social services to manufacturing,

must continually acquire relevant knowledge and update

key skills. This practice of continued education, also

known as professional development, benefits not only

employees but also their employers. 14 Accordingly,

meaningful professional development is a shared

responsibility: it is the responsibility of employers to

provide useful programs, and it is also the responsibility

of employees to take advantage of the opportunities

offered to them.

Critics of employer-provided professional

development argue that employees 15 might consider a

popular career path. If employees find themselves falling

behind in the workplace, these critics 16 contend. Then

it is the duty of those employees to identify, and even pay

...............................................................................................................................................................................................................................................................................................................

12

A) NO CHANGE
B) also new practices,
C) in addition to practices,
D) practices,

13

A) NO CHANGE
B) fields
C) fields,
D) fields;

14

A) NO CHANGE
B) Nevertheless,
C) Regardless,
D) Similarly,

15

Which choice best establishes the argument that
follows?

A) NO CHANGE
B) should lean heavily on their employers.
C) must be in charge of their own careers.
D) will be ready for changes in the job market.

16

A) NO CHANGE
B) contend; then
C) contend then
D) contend, then

24
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for, appropriate resources to 17 show them how and

why they are falling behind and what they should do

about it. This argument ignores research pointing to

high employee turnover and training of new staff as

significant costs plaguing employers in many fields.

Forward-thinking employers recognize the importance of

investing in the employees they have rather than hiring

new staff when the skills of current workers 18 get old

and worn out.
...............................................................................................................................................................................................................................................................................................................

17

A) NO CHANGE
B) address their deficiencies.
C) deal with their flaws and shortcomings.
D) allow them to meet their employers’ needs in

terms of the knowledge they are supposed
to have.

18

A) NO CHANGE
B) are no good anymore.
C) become obsolete.
D) have lost their charm.
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The most common forms of professional

development provided to employees 19 includes

coaching, mentoring, technical assistance, and

workshops. Some employers utilize several approaches

simultaneously, developing a framework that suits the

particular needs of their employees. 20 Around the same

time, the figure illustrates a simple yet comprehensive

professional-development model created for special

education personnel. As the figure suggests, 21 receiving

coaching and consultation is the overarching framework,

while the opportunity to belong to professional networks

and participate in activities such as foundation and

skill-building workshops is relatively unimportant.

foundation
and skill-building

workshops

Professional-Development Framework

coaching and
consultation

professional
networks

Adapted from Northern Suburban Special Education District,
“Professional Development Framework.” ©2014 by Northern Suburban
Special Education Program.

...............................................................................................................................................................................................................................................................................................................

19

A) NO CHANGE
B) include
C) including
D) has included

20

A) NO CHANGE
B) Besides that,
C) Nevertheless,
D) DELETE the underlined portion and begin the

sentence with a capital letter.

21

Which choice makes the writer’s description of the
figure most accurate?

A) NO CHANGE
B) participation in foundation and skill-building

workshops is the overarching framework within
which staff receive coaching and consultation as
well as the opportunity to belong to a
professional network.

C) membership in a professional network is the
overarching framework within which staff
receive coaching and consultation as well as the
opportunity to attend foundation and
skill-building workshops.

D) receiving coaching and consultation is the
overarching framework within which staff have
the opportunity to belong to a professional
network as well as attend foundation and
skill-building workshops.

26
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A recent trend in professional development that has

provided advantages to both employers and employees is

online instruction. From an employer perspective, the

first and perhaps most obvious advantage is the lower

cost of online professional development compared with

that of in-person workshops and training. Employers can

also 22 identify, which employees have successfully

completed instructional modules and which need to be

offered additional training. For employees, online

professional development provides the opportunity to

receive instruction at their own pace and interact with

other professionals online. This exciting trend has the

potential to make the shared responsibility of

professional development less burdensome for both

employers and employees.

...............................................................................................................................................................................................................................................................................................................

22

A) NO CHANGE
B) identify:
C) identify
D) identify—

27
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Questions 23-33 are based on the following passage.

The Evolution of Slow Food

In 1986, McDonald’s caused a stir in Italy when it

opened a restaurant next to Rome’s historic Spanish

Steps. Young, on-the-go eaters were thrilled;

23 specifically, those who prized regional foods and

Italy’s convivial culture built on cooking and long meals

feared that the restaurant signaled the death of a way of

life. To counter the rise of fast food and fast 24 life, a

cohort of chefs, journalists, and sociologists spearheaded

a Slow Food movement, declaring loyalty to unhurried

enjoyment. 25

From its beginning, the movement 26 had opposed

the standardization of taste that fast food chains promote.

For example, a McDonald’s hamburger made in Boston

tastes more or less the same as one made in Beijing. This

consistency is made possible by industrial mass

production. Slow Food supporters, by contrast, back

methods of growing and preparing food based on

regional culinary traditions. When produced using

traditional methods, goat cheese made in France tastes

different from goat cheese made in Vermont. A goat

...............................................................................................................................................................................................................................................................................................................

23

A) NO CHANGE
B) for example,
C) however,
D) in fact,

24

A) NO CHANGE
B) life; a
C) life: a
D) life. A

25

At this point, the writer is considering adding the
following sentence.

The group’s philosophy was connected to the
tale of the hare and the tortoise, in which the
tortoise wins the race.

Should the writer make this addition here?

A) Yes, because it explains the primary belief that
led to the development of the Slow Food
movement.

B) Yes, because it reinforces a claim that the writer
makes earlier in the paragraph.

C) No, because it blurs the paragraph’s focus by
introducing a new idea that is not clearly
explained.

D) No, because it distracts from the paragraph’s
emphasis on the Slow Food movement’s origins
and beliefs.

26

A) NO CHANGE
B) opposes
C) will oppose
D) has opposed

28



2 2

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E

ingests the vegetation particular to the meadow in which

it grazes, which, along with other environmental

27 factors such as altitude and weather shapes the

cheese’s taste and texture. If all foods were produced

under the industrial model, 28 we would have meals that

are not very flavorful.

During 29 their early years, the movement also

focused on the value of 30 spending lots of time with

friends and family during long meals. It emphasized

the importance of preserving these “easygoing, slow
...............................................................................................................................................................................................................................................................................................................

27

A) NO CHANGE
B) factors, such as altitude and weather,
C) factors such as, altitude and weather,
D) factors, such as altitude and weather

28

Which choice most effectively supports the central
point of the paragraph?

A) NO CHANGE
B) the public would not be interested in learning

about traditional foods.
C) people would not be able to determine how a

particular food was made.
D) consumers would lose this diversity of flavors.

29

A) NO CHANGE
B) there
C) its
D) it’s

30

A) NO CHANGE
B) leisurely meals with friends and family.
C) eating slowly and in the company of loved ones

such as friends and family.
D) joining friends as well as family for

time-consuming meals.

29
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pleasures.” As the movement grew beyond Italy’s

borders—today Slow Food International boasts more

than 100,000 members in 150 countries—this emphasis

on pleasure 31 pictured criticism for being elitist. Critics

have also asked if growing food using traditional

methods, as opposed to mass production, 32 can

adequately and affordably feed the world? Given the

hectic pace of modern life, who among us has the time

and resources for elaborate meals? Such questions, in

addition to environmental concerns, are at the heart of

perennial debates about food production.

Over time, Slow Food has broadened its mission to

focus on food that is good, clean, and fair for all.

Members assert that food should be flavorful, carrying

the properties of a particular region; it should be raised

using environmentally sustainable practices that preserve

biodiversity; and it should be accessible to all without

exploiting the labors of those who produced it. 33 In

short, Slow Food runs programs that support small-scale

producers in marketing regional foods in a world where

food corporations threaten to drive them out of the

marketplace and homogenize food choices.

...............................................................................................................................................................................................................................................................................................................

31

A) NO CHANGE
B) portrayed
C) drew
D) sketched

32

A) NO CHANGE
B) adequately and affordably can feed the world?
C) can adequately and affordably feed the world.
D) adequately and affordably can feed the world.

33

A) NO CHANGE
B) Nonetheless,
C) To these ends,
D) By the same token,

30
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Questions 34-44 are based on the following passage.

Was the Hoax a Hoax?

For an hour on the evening of October 30, 1938,

Orson Welles and other performers from the Mercury

Theatre flooded the airwaves with alarming “news

bulletins” about a Martian invasion supposedly occurring

in Grover’s Mill, New Jersey. They were performing a

radio play adapted from The War of the Worlds,

a science fiction novel by H. G. Wells. The next day, a

front-page 34 headline in the New York Times declared,

“Radio Listeners in Panic, Taking War Drama as Fact.”

35 The Times article claimed that people had fled their

homes and that police stations had been swamped with

calls. This version of events persisted, and the legend

became that Welles’s broadcast had as many as twelve

million people 36 who feared that Martians had invaded

Earth.

Recently, however, scholars have questioned the

accuracy of this legend, suggesting the degree of public

hysteria has been grossly exaggerated. The authors of an

article published in October 2013 go 37 so far to assign

blame for the distortion to the newspaper industry.

34

A) NO CHANGE
B) headline in the New York Times, declared
C) headline, in the New York Times declared,
D) headline, in the New York Times, declared

35

The writer wants to add a supporting detail to
indicate that the story was widely reported. Which
choice best accomplishes this goal?

A) NO CHANGE
B) Other newspapers also ran stories claiming that

the broadcast had incited mass hysteria.
C) In 2013, many newspapers and magazines

featured articles about the seventy‑fifth
anniversary of the broadcast.

D) The Times was then and is now one of the
United States’ most popular news sources.

36

A) NO CHANGE
B) that feared
C) fearing
D) to fear

37

A) NO CHANGE
B) as far
C) as far and
D) so far as

...............................................................................................................................................................................................................................................................................................................
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38 At this time, Jefferson Pooley and Michael Socolow,

both professors of communication studies, argue that the

newspaper industry sought to discredit the newly

emerging technology of radio, which was cutting into

newspapers’ 39 profits. The newspaper industry tried to

do this by portraying the new medium as irresponsible.

[1] Proof of ulterior motives is scarce,

40 consequently weakening Pooley and Socolow’s

argument. [2] For instance, the C. E. Hooper ratings

indicate that a mere 2 percent of households had tuned in

to the broadcast. [3] Pooley and Socolow also call into

question the validity of an oft-cited report that was based

on a survey conducted six weeks after the broadcast.

[4] Just because some people found the broadcast

unsettling, the authors contend, doesn’t mean they

believed it and reacted with real terror. [5] According to

this report, one million people indicated that they had

been “frightened” by the broadcast. [6] Ratings, however,

reveal that 41 far fewer than a million people had been

...............................................................................................................................................................................................................................................................................................................

38

A) NO CHANGE
B) On one hand,
C) In the article,
D) Next,

39

Which choice most effectively combines the
sentences at the underlined portion?

A) profits, which is what the newspaper industry
tried to do when it portrayed

B) profits, by which the newspaper industry
portrayed

C) profits and tried to do this by portraying
D) profits, by portraying

40

Which choice best establishes the main idea of the
paragraph?

A) NO CHANGE
B) but evidence does suggest that reports of panic

have been overblown.
C) yet Pooley and Socolow maintain that the

newspaper industry intentionally distorted the
story.

D) making it difficult to determine what really
happened in 1938.

41

A) NO CHANGE
B) many less than
C) much less then
D) much fewer then

32
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Pooley and Socolow describe a more likely scenario:

most people who heard the broadcast understood they

were listening to a piece of fiction, but 43 some being

influenced by the sensationalized news coverage

afterward, later “remembered” being more afraid than

they had been. The researchers also suggest that,

44 not unlike people who got caught up in the

excitement of the story when reading about it in the

newspaper, the American public may have been willing to

embrace the legend because of its appeal to the

imagination.

42

To make this paragraph most logical, sentence 4
should be placed

A) where it is now.
B) after sentence 2.
C) after sentence 5.
D) after sentence 7.

43

A) NO CHANGE
B) some, they were
C) some,
D) some

44

Which choice most effectively signals the
comparison the writer is making between the two
groups mentioned?

A) NO CHANGE
B) unlike
C) not like
D) different from

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section.

.....................................................................................................................................................................................................................................................

listening to the broadcast. [7] Furthermore, Pooley and

Socolow note that this survey “conflated being

‘frightened,’ ‘disturbed,’ or ‘excited’ by the program with

being ‘panicked.’” 42
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MathTest – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

For questions 1-15, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 16 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is not permitted.

2.  All variables and expressions used represent real numbers unless otherwise indicated.

3.  Figures provided in this test are drawn to scale unless otherwise indicated.

4.  All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for 
     which f (x) is a real number.
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The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.

3 3
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1

x y+ = 75

The equation above relates the number of
minutes, x, Maria spends running each day and the
number of minutes, y, she spends biking each day.
In the equation, what does the number 75 represent?

A) The number of minutes spent running each day
B) The number of minutes spent biking each day
C) The total number of minutes spent running and

biking each day
D) The number of minutes spent biking for each

minute spent running

2

Which of the following is equivalent to ( )x3 + 5 − 6 ?

A) x3 − 3

B) x3 − 1

C) x3 + 9

D) x15 − 6

3

x y
x

y

= − 3

2
+ 2 = 6

Which ordered pair (x, y) satisfies the system of
equations shown above?

A) ( )−3, 0

B) ( )0, 3

C) ( )6, −3

D) 36, −6( )

4

Which of the following complex numbers is equal to
( ) ( )i i i5 + 12 − 9 − 62 , for i = −1 ?

A) i−14 − 18

B) i−4 − 6

C) i4 + 6

D) i14 + 18

3 3
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If ( )f x
x x

x
=

− 6 + 3
− 1

2
, what is ( )f −1 ?

A) −5

B) −2

C) 2

D) 5

6

A company that makes wildlife videos purchases
camera equipment for $32,400. The equipment
depreciates in value at a constant rate for 12 years,
after which it is considered to have no monetary
value. How much is the camera equipment worth
4 years after it is purchased?

A) $10,800
B) $16,200
C) $21,600
D) $29,700

7

x x+ 6 + 42

Which of the following is equivalent to the
expression above?

A) ( )x + 3 + 52

B) ( )x + 3 − 52

C) x − 3 + 52( )

D) x − 3 − 52( )

8

Ken is working this summer as part of a crew on a
farm. He earned $8 per hour for the first 10 hours he
worked this week. Because of his performance, his
crew leader raised his salary to $10 per hour for the
rest of the week. Ken saves 90% of his earnings from
each week. What is the least number of hours he
must work the rest of the week to save at least $270
for the week?

A) 38
B) 33
C) 22
D) 16

3 3
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Marisa needs to hire at least 10 staff members for an
upcoming project. The staff members will be made
up of junior directors, who will be paid $640 per
week, and senior directors, who will be paid $880 per
week. Her budget for paying the staff members is no
more than $9,700 per week. She must hire at least
3 junior directors and at least 1 senior director.
Which of the following systems of inequalities
represents the conditions described if x is the
number of junior directors and y is the number of
senior directors?

A) x y
x y
x
y

640 + 880 ≥ 9,700
+ ≤ 10
≥ 3
≥ 1

B) x y
x y
x
y

640 + 880 ≤ 9,700
+ ≥ 10
≥ 3
≥ 1

C) x y
x y
x
y

640 + 880 ≥ 9,700
+ ≥ 10
≤ 3
≤ 1

D) x y
x y
x
y

640 + 880 ≤ 9,700
+ ≤ 10
≤ 3
≤ 1

10

ax bx cx d+ + + = 03 2

In the equation above, a, b, c, and d are constants.
If the equation has roots −1, −3, and 5, which of the
following is a factor of ax bx cx d+ + +3 2 ?

A) x − 1

B) x + 1

C) x − 3

D) x + 5

3 3
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The expression
x y

x y

−2
1
2

1
3 −1

, where x > 1 and y > 1, is

equivalent to which of the following?

A)
y

x23

B)
y y

x23

C)
y y

x x

D)
y y

x x2 3

12

The function f is defined by f x x x= + 3 + 1( ) ( )( ).
The graph of f in the xy-plane is a parabola. Which
of the following intervals contains the x-coordinate
of the vertex of the graph of f ?

A) x−4 < < −3

B) x−3 < < 1

C) x1 < < 3

D) x3 < < 4

3 3
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Which of the following expressions is equivalent to

x x
x
− 2 − 5

− 3

2
?

A) x
x

− 5 − 20
− 3

B) x
x

− 5 − 10
− 3

C) x
x

+ 1 − 8
− 3

D) x
x

+ 1 − 2
− 3

14

A shipping service restricts the dimensions of the
boxes it will ship for a certain type of service.
The restriction states that for boxes shaped like
rectangular prisms, the sum of the perimeter of the
base of the box and the height of the box cannot
exceed 130 inches. The perimeter of the base is
determined using the width and length of the box.
If a box has a height of 60 inches and its length is
2.5 times the width, which inequality shows the
allowable width x, in inches, of the box?

A) x0 < ≤ 10

B) x0 < ≤ 11
2
3

C) x0 < ≤ 17
1
2

D) x0 < ≤ 20

15

The expression x1
3

− 22 can be rewritten as

( )( )x k x k
1
3

− + , where k is a positive constant.

What is the value of k ?

A) 2

B) 6

C) 2

D) 6

3 3
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3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

Grid in
result.

Fraction
line

Write
answer
in boxes.

For questions 16-20, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
      you write your answer in the boxes at the top 
      of the columns to help you fill in the circles 
      accurately. You will receive credit only if the 
      circles are filled in correctly.
2.   Mark no more than one circle in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 
      correct answer.  In such cases, grid only one 
      answer.

5.   Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

      grid, it will be interpreted as       , not          .)

6.   Decimal answers: If you obtain a decimal 
      answer with more digits than the grid can 
      accommodate, it may be either rounded or 
      truncated, but it must fill the entire grid.

Answer:

Acceptable ways to grid       are:

7
12

31
2

1
2

3

1
2

3 2
3

Decimal
point

1
0

. . . .

1
0
1

0
1

//
7 1/ 2

Answer:  2.5

1
0

. . . .

2

3
4

5
6

7
8
9

1

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
.2 5

2

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
/2 3

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
66. .6

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
66 7

Answer:  201 – either position is correct

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
02 1

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
102

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

777777
8888888

777777
8888888

777777
8888888

6

777777
8888888

777777
8888888

777777
8888888

6

8888888

2222

33333333 33333333

2222

33333333

2222

3333333 33333333

2222

33333333

2222

33333333

2222

3333333

//

3 /1 2
//

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.

3 3
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16

If x2 + 8 = 16, what is the value of x + 4 ?

17

M

N

P

Q

R

60°
70°

In the figure above, MQ and NR intersect at
point P, NP QP= , and MP PR= . What is the
measure, in degrees, of ∠QMR ? (Disregard the
degree symbol when gridding your answer.)

18

The number of radians in a 720-degree angle can be
written as aπ , where a is a constant. What is the
value of a ?

3 3
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19

The graph of a line in the xy-plane passes through
the point ( )1, 4 and crosses the x-axis at the point
( )2, 0 . The line crosses the y-axis at the point ( )b0, .
What is the value of b ?

20

( ) ( )y y7532 + 100 + 10 10 − 1102 2

The expression above can be written in the form
ay b+2 , where a and b are constants. What is the
value of a b+ ?

STOP
If you finish before time is called, youmay check your work on this section only.

Do not turn to any other section.

3 3
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Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

For questions 1-30, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 31 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is permitted.

2.  All variables and expressions used represent real numbers unless otherwise indicated.

3.  Figures provided in this test are drawn to scale unless otherwise indicated.

4.  All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for 
     which f (x) is a real number.

r

r
r

r

w

w w

h

hh hh

b

c

a

b

A = �w

V = �wh

A =    bhA = pr2

V = pr2h

c2 = a2 + b2 Special Right Triangles
C = 2pr

�

� �

1
2

V =    pr34
3 V =    pr2h1

3 V =    �wh1
3

30°

60° 45°

45°

2x
x s

sx√3

s√2

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.

4 4
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1

Cats

Dogs

Total

5

2

7

Fed only
dry food

11

23

34

Fed both wet
and dry food

16

25

41

Total

Feeding Information for Boarded Pets

The table above shows the kinds of foods that are fed
to the cats and dogs currently boarded at a pet care
facility. What fraction of the dogs are fed only
dry food?

A)
2
41

B)
2

25

C)
7
41

D)
2
7

2

x x− 3 − −3 + 52 2( ) ( )

Which of the following expressions is equivalent to
the one above?

A) x4 − 82

B) x4 − 22

C) x−2 − 82

D) x−2 − 22

3

A certain package requires 3 centimeters of tape to be
closed securely. What is the maximum number of
packages of this type that can be secured with
6 meters of tape? (1 meter = 100 cm)

A) 100
B) 150
C) 200
D) 300

4

A market researcher selected 200 people at random
from a group of people who indicated that they liked
a certain book. The 200 people were shown a movie
based on the book and then asked whether they liked
or disliked the movie. Of those surveyed, 95% said
they disliked the movie. Which of the following
inferences can appropriately be drawn from this
survey result?

A) At least 95% of people who go see movies will
dislike this movie.

B) At least 95% of people who read books will
dislike this movie.

C) Most people who dislike this book will like
this movie.

D) Most people who like this book will dislike
this movie.

4 4
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5

Which of the following ordered pairs ( )x y, satisfies
the inequality x y5 − 3 < 4 ?

I. 1, 1( )

II. 2, 5( )

III. ( )3, 2

A) I only
B) II only
C) I and II only
D) I and III only

6

In the equation ( )ax + 3 = 362 , a is a constant. If
x = −3 is one solution to the equation, what is a
possible value of a ?

A) −11

B) −5

C) −1

D) 0

Questions 7 and 8 refer to the following information.

Distance from the Sun (AU)

D
en

sit
y 

(g
/c

m
3 )

Distance and Density of Planetoids
in the Inner Solar System

3.5
4

4.5
5

5.5
6

3
0 0.4 0.8 1.2 1.6 2 2.4 2.8 3.2

The scatterplot above shows the densities of 7 planetoids,
in grams per cubic centimeter, with respect to their
average distances from the Sun in astronomical units
(AU). The line of best fit is also shown.

7

According to the scatterplot, which of the following
statements is true about the relationship between a
planetoid’s average distance from the Sun and its
density?

A) Planetoids that are more distant from the Sun
tend to have lesser densities.

B) Planetoids that are more distant from the Sun
tend to have greater densities.

C) The density of a planetoid that is twice as far
from the Sun as another planetoid is half the
density of that other planetoid.

D) The distance from a planetoid to the Sun is
unrelated to its density.

4 4
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8

An astronomer has discovered a new planetoid about
1.2 AU from the Sun. According to the line of best
fit, which of the following best approximates the
density of the planetoid, in grams per cubic
centimeter?

A) 3.6
B) 4.1
C) 4.6
D) 5.5

9

ax b9 + 9 − 6 = 21

Based on the equation above, what is the value
of ax b+ ?

A) 3
B) 6
C) 8
D) 12

10

Lani spent 15% of her 8-hour workday in meetings.
How many minutes of her workday did she spend in
meetings?

A) 1.2
B) 15
C) 48
D) 72

11

A software company is selling a new game in a
standard edition and a collector’s edition. The box
for the standard edition has a volume of 20 cubic
inches, and the box for the collector’s edition has a
volume of 30 cubic inches. The company receives an
order for 75 copies of the game, and the total volume
of the order to be shipped is 1,870 cubic inches.
Which of the following systems of equations can be
used to determine the number of standard edition
games, s, and collector’s edition games, c, that were
ordered?

A) s c
s c
75 − =

20 + 30 = 1,870

B) s c
s c
75 − =

30 + 20 = 1,870

C) s c
s c

− = 75
25 + = 1,870( )

D) s c
s c

− = 75
30 + 20 = 1,870

4 4
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12

A customer paid $53.00 for a jacket after a 6 percent
sales tax was added. What was the price of the jacket
before the sales tax was added?

A) $47.60
B) $50.00
C) $52.60
D) $52.84

13

Sp
ee

d 
(m

ile
s p

er
 h

ou
r)

20

2

0

4

6

1

3

5

25 300 5

Theresa’s Running Speed and Time

10 15
Time (minutes)

8
7

Theresa ran on a treadmill for thirty minutes, and
her time and speed are shown on the graph above.
According to the graph, which of the following
statements is NOT true concerning Theresa’s run?

A) Theresa ran at a constant speed for five minutes.
B) Theresa’s speed was increasing for a longer

period of time than it was decreasing.
C) Theresa’s speed decreased at a constant rate

during the last five minutes.
D) Theresa’s speed reached its maximum during the

last ten minutes.

14

A D

B

C

45° x°

x°
x°

In the figure above, what is the value of x ?

A) 45
B) 90
C) 100
D) 105

15

If 50 one-cent coins were stacked on top of

each other in a column, the column would be

approximately 3
7
8

inches tall. At this rate, which of

the following is closest to the number of one-cent

coins it would take to make an 8-inch-tall column?

A) 75
B) 100
C) 200
D) 390

4 4
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16

If a b− = 12 and
b

2
= 10, what is the value

of a b+ ?

A) 2
B) 12
C) 32
D) 52

17

y x= 19.99 + 1.50

The equation above models the total cost y, in
dollars, that a company charges a customer to rent a
truck for one day and drive the truck x miles. The
total cost consists of a flat fee plus a charge per mile
driven. When the equation is graphed in the
xy-plane, what does the y-intercept of the graph
represent in terms of the model?

A) A flat fee of $19.99
B) A charge per mile of $1.50
C) A charge per mile of $19.99
D) Total daily charges of $21.49

18

90
85
80
75
70

95

Income and Percent of Total Expenses Spent
on Programs for Ten Charities in 2011

4,000
3,000

2,000
1,0000

5,000
6,000

7,000

Total income (millions of dollars)

Pe
rc

en
t o

f t
ot

al
 ex

pe
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n 
pr

og
ra

m
s

The scatterplot above shows data for ten charities
along with the line of best fit. For the charity with the
greatest percent of total expenses spent on programs,
which of the following is closest to the difference of
the actual percent and the percent predicted by the
line of best fit?

A) 10%
B) 7%
C) 4%
D) 1%

4 4
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Questions 19 and 20 refer to the following
information.

Mosteller’s formula: A hw=
60

Current’s formula: A w= 4 +
30

The formulas above are used in medicine to estimate
the body surface area A, in square meters, of infants
and children whose weight w ranges between 3 and
30 kilograms and whose height h is measured in
centimeters.

19

Based on Current’s formula, what is w in terms
of A ?

A) w A= 30 − 4

B) w A= 30 + 4

C) w A= 30 − 4( )

D) w A= 30 + 4( )

20

If Mosteller’s and Current’s formulas give the same
estimate for A, which of the following expressions is
equivalent to hw ?

A) w4 +
2

B) w4 +
1,800

C) w2 4 +( )

D)
w4 +

2

2( )

4 4
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70

0

60
50
40
30
20
10

80

Total Protein and Total Fat
for Eight Sandwiches

0 40302010 50
Total protein (grams)

To
ta

l f
at

 (g
ra

m
s)

The scatterplot above shows the numbers of grams of
both total protein and total fat for eight sandwiches
on a restaurant menu. The line of best fit for the data
is also shown. According to the line of best fit, which
of the following is closest to the predicted increase in
total fat, in grams, for every increase of 1 gram in
total protein?

A) 2.5
B) 2.0
C) 1.5
D) 1.0

22

State

State A

State B

State C

State D

State E

State F

State G

Percent of residents

21.9%

27.9%

25.9%

19.5%

30.1%

36.4%

35.5%

Percent of Residents Who Earned
a Bachelor’s Degree or Higher

A survey was given to residents of all 50 states asking
if they had earned a bachelor’s degree or higher.
The results from 7 of the states are given in the table
above. The median percent of residents who earned
a bachelor’s degree or higher for all 50 states was
26.95%. What is the difference between the median
percent of residents who earned a bachelor’s degree
or higher for these 7 states and the median for all
50 states?

A) 0.05%
B) 0.95%
C) 1.22%
D) 7.45%

4 4
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A cylindrical can containing pieces of fruit is filled to
the top with syrup before being sealed. The base of
the can has an area of 75 cm2, and the height of the
can is 10 cm. If 110 cm3 of syrup is needed to fill the
can to the top, which of the following is closest to the
total volume of the pieces of fruit in the can?

A) 7.5 cm3

B) 185 cm3

C) 640 cm3

D) 750 cm3

24

( )h t t t= −16 + 110 + 722

The function above models the height h, in feet, of
an object above ground t seconds after being
launched straight up in the air. What does the
number 72 represent in the function?

A) The initial height, in feet, of the object
B) The maximum height, in feet, of the object
C) The initial speed, in feet per second, of the object
D) The maximum speed, in feet per second, of the

object

Questions 25 and 26 refer to the following
information.

Macronutrient

Protein

Fat

Carbohydrate

Food calories

Energy per Gram of Typical Macronutrients

4.0

9.0

4.0

Kilojoules

16.7

37.7

16.7

The table above gives the typical amounts of energy per
gram, expressed in both food calories and kilojoules, of
the three macronutrients in food.

25

If x food calories is equivalent to k kilojoules, of the
following, which best represents the relationship
between x and k ?

A) k x= 0.24

B) k x= 4.2

C) x k= 4.2

D) xk = 4.2

4 4
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If the 180 food calories in a granola bar come entirely
from p grams of protein, f grams of fat, and
c grams of carbohydrate, which of the following
expresses f in terms of p and c ?

A) ( )f p c= 20 +
4
9

+

B) ( )f p c= 20 −
4
9

+

C) f p c= 20 −
4
9

−( )

D) ( )f p c= 20 +
9
4

+

27

The world’s population has grown at an average rate
of 1.9 percent per year since 1945. There were
approximately 4 billion people in the world in 1975.
Which of the following functions represents the
world’s population P, in billions of people,
t years since 1975 ? (1 billion = 1,000,000,000)

A) ( ) ( )P t = 4 1.019 t

B) P t = 4 1.9 t( ) ( )

C) ( )P t t= 1.19 + 4

D) ( )P t t= 1.019 + 4

28

(3, 6)

x
O

y

y = f(x)

In the xy‑plane above, a point (not shown) with
coordinates s t,( ) lies on the graph of the linear
function f. If s and t are positive integers, what is
the ratio of t to s ?

A) 1 to 3
B) 1 to 2
C) 2 to 1
D) 3 to 1

4 4
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A circle in the xy‑plane has equation
x y+ 3 + − 1 = 25.2 2( ) ( ) Which of the following

points does NOT lie in the interior of the circle?

A) ( )−7, 3

B) −3, 1( )

C) ( )0, 0

D) 3, 2( )

30

Year Subscriptions
sold

2012
2013

5,600
5,880

The manager of an online news service received the
report above on the number of subscriptions sold by
the service. The manager estimated that the percent
increase from 2012 to 2013 would be double the
percent increase from 2013 to 2014. How many
subscriptions did the manager expect would be sold
in 2014?

A) 6,020
B) 6,027
C) 6,440
D) 6,468

4 4
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3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

Grid in
result.

Fraction
line

Write
answer
in boxes.

For questions 31-38, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
      you write your answer in the boxes at the top 
      of the columns to help you fill in the circles 
      accurately. You will receive credit only if the 
      circles are filled in correctly.
2.   Mark no more than one circle in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 
      correct answer.  In such cases, grid only one 
      answer.

5.   Mixed numbers such as          must be gridded

       as 3.5 or 7/2. (If                     is entered into the 

      grid, it will be interpreted as       , not          .)

6.   Decimal answers: If you obtain a decimal 
      answer with more digits than the grid can 
      accommodate, it may be either rounded or 
      truncated, but it must fill the entire grid.

Answer:

Acceptable ways to grid       are:

7
12

31
2

1
2

3

1
2

3 2
3

Decimal
point

1
0

. . . .

1
0
1

0
1

//
7 1/ 2

Answer:  2.5

1
0

. . . .

2

3
4

5
6

7
8
9

1

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
.2 5

2

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
/2 3

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
66. .6

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
66 7

Answer:  201 – either position is correct
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NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.
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31

In 1854, during the California gold rush, each ounce
of gold was worth $20, and the largest known mass of
gold found in California was worth $62,400 in that
year. What was the weight, in pounds, of this mass of
gold? (16 ounces = 1 pound)

32

Line t is shown in the xy-plane below.

What is the slope of line t ?

4 4
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33

The score on a trivia game is obtained by subtracting
the number of incorrect answers from twice the
number of correct answers. If a player answered
40 questions and obtained a score of 50, how many
questions did the player answer correctly?

34

C
100°

Point C is the center of the circle above. What
fraction of the area of the circle is the area of the
shaded region?

4 4
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y x x
y x

= − 4 + 4
= 4 −

2

If the ordered pair x y,( ) satisfies the system of
equations above, what is one possible value of x ?

36

A

D E

C

B

In the figure above, Btan =
3
4

. If BC = 15 and

DA = 4, what is the length of DE ?

4 4
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Questions 37 and 38 refer to the following
information.

Number of Contestants by Score and Day
5

out
of 5

4
out
of 5

3
out
of 5

2
out
of 5

1
out
of 5

0
out
of 5 Total

Day 1 2 3 4 6 2 3 20
Day 2 2 3 5 5 4 1 20
Day 3 3 3 4 5 3 2 20
Total 7 9 13 16 9 6 60

The same 20 contestants, on each of 3 days, answered
5 questions in order to win a prize. Each contestant
received 1 point for each correct answer. The number of
contestants receiving a given score on each day is shown
in the table above.

37

What was the mean score of the contestants on
Day 1 ?

38

No contestant received the same score on two
different days. If a contestant is selected at random,
what is the probability that the selected contestant
received a score of 5 on Day 2 or Day 3, given that
the contestant received a score of 5 on one of the
three days?

4 4
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Reading Test
65 MINUTES, 52 QUESTIONS

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

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 Amy Tan, The Bonesetter’s
Daughter. ©2001 by Amy Tan.

At last, Old Widow Lau was done haggling with
the driver and we stepped inside Father’s shop. It was
north-facing, quite dim inside, and perhaps this was
why Father did not see us at first. He was busy with aLine

5 customer, a man who was distinguished-looking, like
the scholars of two decades before. The two men
were bent over a glass case, discussing the different
qualities of inksticks. Big Uncle welcomed us and
invited us to be seated. From his formal tone, I knew

10 he did not recognize who we were. So I called his
name in a shy voice. And he squinted at me, then
laughed and announced our arrival to Little Uncle,
who apologized many times for not rushing over
sooner to greet us. They rushed us to be seated at one

15 of two tea tables for customers. Old Widow Lau
refused their invitation three times, exclaiming that
my father and uncles must be too busy for visitors.
She made weak efforts to leave. On the fourth
insistence, we finally sat. Then Little Uncle brought

20 us hot tea and sweet oranges, as well as bamboo
latticework fans with which to cool ourselves.

I tried to notice everything so I could later tell
GaoLing what I had seen, and tease out her envy. The
floors of the shop were of dark wood, polished and

25 clean, no dirty footprints, even though this was
during the dustiest part of the summer. And along
the walls were display cases made of wood and glass.

The glass was very shiny and not one pane was
broken. Within those glass cases were our silk-

30 wrapped boxes, all our hard work. They looked so
much nicer than they had in the ink-making studio
at Immortal Heart village.

I saw that Father had opened several of the boxes.
He set sticks and cakes and other shapes on a silk

35 cloth covering a glass case that served as a table on
which he and the customer leaned. First he pointed
to a stick with a top shaped like a fairy boat and said
with graceful importance, “Your writing will flow as
smoothly as a keel cutting through a glassy lake.”

40 He picked up a bird shape: “Your mind will soar into
the clouds of higher thought.” He waved toward a
row of ink cakes embellished with designs of peonies
and bamboo: “Your ledgers will blossom into
abundance while bamboo surrounds your quiet

45 mind.”
As he said this, Precious Auntie came back into

mind. I was remembering how she taught me that
everything, even ink, had a purpose and a meaning:
Good ink cannot be the quick kind, ready to pour out

50 of a bottle. You can never be an artist if your work
comes without effort. That is the problem of modern
ink from a bottle. You do not have to think. You
simply write what is swimming on the top of your
brain. And the top is nothing but pond scum, dead

55 leaves, and mosquito spawn. But when you push an
inkstick along an inkstone, you take the first step to
cleansing your mind and your heart. You push and
you ask yourself, What are my intentions? What is in
my heart that matches my mind?

1 1
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60 I remembered this, and yet that day in the ink
shop, I listened to what Father was saying, and his
words became far more important than anything
Precious Auntie had thought. “Look here,” Father
said to his customer, and I looked. He held up an

65 inkstick and rotated it in the light. “See? It’s the right
hue, purple-black, not brown or gray like the cheap
brands you might find down the street. And listen to
this.” And I heard a sound as clean and pure as a
small silver bell. “The high-pitched tone tells you that

70 the soot is very fine, as smooth as the sliding banks of
old rivers. And the scent—can you smell the balance
of strength and delicacy, the musical notes of the
ink’s perfume? Expensive, and everyone who sees
you using it will know that it was well worth the high

75 price.”
I was very proud to hear Father speak of our

family’s ink this way.

1

Which choice best summarizes the passage?

A) A character’s arrival at her family’s ink shop
sparks fond memories of her favorite aunt.

B) A character’s surprise visit leads to a happy
reunion at her family’s ink shop.

C) A character comes to understand her father’s
ambitions while visiting her family’s ink shop.

D) A character’s visit to her family’s ink shop
deepens her appreciation of her family’s work.

2

A main theme of the passage is that

A) family relationships should be nurtured.
B) quality is achieved through deliberate effort.
C) hard work results in material compensation.
D) creativity needs to be expressed concretely.

3

Throughout the passage, the narrator is portrayed as
someone who is

A) reserved around unfamiliar people.
B) attuned to her immediate surroundings.
C) sympathetic to the needs of others.
D) anxious about her responsibilities.

4

It can be most reasonably inferred from the passage
that Old Widow Lau’s reluctance to stay for tea is

A) feigned, because she is not genuinely firm in her
resolve.

B) inconsiderate, because the family has been
planning her visit.

C) appropriate, because the shop is unusually busy.
D) ill-advised, because she is exhausted from the

journey.

5

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

A) Lines 1-4 (“At last . . . first”)
B) Lines 11-15 (“And he . . . customers”)
C) Lines 15-18 (“Old . . . leave”)
D) Lines 19-21 (“Then . . . ourselves”)

6

The narrator indicates that the contrast between the
ink-making studio at Immortal Heart village and her
family’s ink shop is that the ink shop

A) displays the family’s ink more impressively.
B) is more conveniently located for the public.
C) provides greater individual attention to

customers.
D) offers a larger space for presenting products.

1 1
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7

Based on the artistic philosophy expressed in the
fourth paragraph (lines 46-59), it is reasonable to
infer that Precious Auntie would consider a hastily
written first draft of a story to be

A) emotionally raw and powerful.
B) creatively satisfying for the author.
C) essentially worthless in and of itself.
D) inappropriately analytical for a piece of art.

8

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

A) Lines 46-48 (“As he . . . meaning”)
B) Lines 49-50 (“Good . . . bottle”)
C) Lines 52-55 (“You simply . . . spawn”)
D) Lines 57-59 (“You push . . . mind”)

9

As used in line 59, “matches” most nearly means

A) competes against.
B) corresponds with.
C) runs counter to.
D) treats equally.

10

As used in line 68, “clean” most nearly means

A) complete.
B) skillful.
C) distinct.
D) upright.

1 1
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Questions 11-20 are based on the following
passage and supplementary material.

This passage is adapted from “How the Web Affects
Memory.” ©2011 by Harvard Magazine Inc.

Search engines have changed the way we use the
Internet, putting vast sources of information just a
few clicks away. But Harvard professor of psychology
Daniel Wegner’s recent research proves thatLine

5 websites—and the Internet—are changing much
more than technology itself. They are changing the
way our memories function.

Wegner’s latest study, “Google Effects on
Memory: Cognitive Consequences of Having

10 Information at Our Fingertips,” shows that when
people have access to search engines, they remember
fewer facts and less information because they know
they can rely on “search” as a readily available
shortcut.

15 Wegner, the senior author of the study, believes
the new findings show that the Internet has become
part of a transactive memory source, a method by
which our brains compartmentalize information.
First hypothesized by Wegner in 1985, transactive

20 memory exists in many forms, as when a husband
relies on his wife to remember a relative’s birthday.
“[It is] this whole network of memory where you
don’t have to remember everything in the world
yourself,” he says. “You just have to remember who

25 knows it.” Now computers and technology as well
are becoming virtual extensions of our memory.

The idea validates habits already forming in our
daily lives. Cell phones have become the primary
location for phone numbers. GPS devices in cars

30 remove the need to memorize directions.
Wegner points out that we never have to stretch our
memories too far to remember the name of an
obscure movie actor or the capital of Kyrgyzstan—we
just type our questions into Google. “We become

35 part of the Internet in a way,” he says. “We become
part of the system and we end up trusting it.”

Working with researchers Betsy Sparrow of
Columbia University and Jenny Liu of the University
of Wisconsin–Madison, Wegner conducted four

40 experiments to demonstrate the phenomenon, using
various forms of memory recall to test reliance on
computers. In the first experiment, participants
demonstrated that they were more likely to think of
computer terms like “Yahoo” or “Google” after being

45 asked a set of difficult trivia questions. In two other
experiments, participants were asked to type a
collection of readily memorable statements, such as
“An ostrich’s eye is bigger than its brain.” Half the
subjects were told that their work would be saved to a

50 computer; the other half were informed that the
statements would be erased. In subsequent memory
testing, participants who were told their work would
not be saved were best at recalling the statements. In
a fourth experiment, participants typed into a

55 computer statements they were told would be saved
in specific folders. Next, they were asked to recall the
statements. Finally, they were given cues to the
wording and asked to name the folders where the
statements were stored. The participants proved

60 better able to recall the folder locations than the
statements themselves.

Wegner concedes that questions remain about
whether dependence on computers will affect
memories negatively: “Nobody knows now what the

65 effects are of these tools on logical thinking.”
Students who have trouble remembering distinct
facts, for example, may struggle to employ those facts
in critical thinking. But he believes that the situation
overall is beneficial, likening dependence on

70 computers to dependence on a mechanical hand or
other prosthetic device.

And even though we may not be taxing our
memories to recall distinct facts, we are still using
them to consider where the facts are located and how

75 to access them. “We still have to remember things,”
Wegner explains. “We’re just remembering a
different range of things.” He believes his study will
lead to further research into understanding computer
dependence, and looks forward to tracing the extent

80 of human interdependence with the computer
world—pinpointing the “movable dividing line
between us and our computers in cyber networks.”

1 1

....................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E5



430

Unauthorized copying or reuse of any part of this page is illegal. CONTINUE

Results of Experiment 4: Memory
of Statements and Folder Locations
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Adapted from Betsy Sparrow et al., “Google Effects on Memory: Cognitive Consequences of Having
Information at Our Fingertips.” ©2011 by American Association for the Advancement of Science.

11

The main purpose of the passage is to

A) describe a series of experiments on the way
technology interferes with critical thinking.

B) assert that people have become overly dependent
on computers for storing information.

C) discuss the idea that humans’ capacity for
memory is much weaker than it once was.

D) share the findings of a study examining the effect
of computer use on memory recall.

12

Which choice best supports the idea that reliance on
computers does not necessarily diminish human
memory?

A) Lines 3-6 (“But Harvard . . . itself”)
B) Lines 31-33 (“Wegner . . . Kyrgyzstan”)
C) Lines 66-68 (“Students . . . thinking”)
D) Lines 72-75 (“And even . . . them”)

1 1
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13

In context, the reference to remembering a relative’s
birthday mainly serves to

A) show that people who are closely related tend to
have shared memories.

B) demonstrate how people initially developed
external sources of memory.

C) emphasize the effectiveness and accuracy of
transactive memory sources.

D) illustrate the concept of a transactive memory
source using a familiar situation.

14

Based on the information in the passage, which of
the following would be considered a transactive
memory source?

A) A souvenir brought home from a
memorable trip

B) A written list of a user’s passwords for different
websites

C) A library database that helps users locate
specific books

D) A website that helps users plan and make travel
arrangements

15

As used in line 26, “extensions of” most nearly means

A) delays in.
B) additions to.
C) lengths of.
D) developments of.

16

The discussion of the experiments suggests that
people are inclined to think of specific information
sources in response to being

A) required to memorize details that will then be
made inaccessible.

B) directed to develop a system for organizing and
saving content.

C) asked to provide facts that are not already
familiar to them.

D) prompted to identify terms related to
dependence on computers.

17

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

A) Lines 42-45 (“In the . . . questions”)
B) Lines 48-51 (“Half . . . erased”)
C) Lines 51-53 (“In subsequent . . . statements”)
D) Lines 59-61 (“The participants . . . themselves”)

18

As used in line 67, “employ” most nearly means

A) utilize.
B) enroll.
C) exert.
D) assign.

1 1
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19

According to the graph, approximately what
percentage of participants remembered both parts of
the information given to them during the fourth
experiment?

A) 7%
B) 10%
C) 17%
D) 30%

20

Based on the description of Wegner’s fourth
experiment, what is the most likely explanation for
the findings for the largest single group of
participants represented in the graph?

A) Those participants focused on remembering the
folder locations.

B) Those participants attempted to remember the
statements and the folder locations.

C) Those participants did not attempt to remember
any specific pieces of information.

D) There is not enough information to determine
the cause of the results for those participants.

Questions 21-31 are based on the following
passage and supplementary material.

This passage is adapted fromMarlene Zuk, Paleofantasy:
What Evolution Really Tells Us about Sex, Diet, and HowWe
Live. ©2013 by Marlene Zuk.

A female guppy can be sexually mature at two
months of age and have her first babies just a month
later. This unstinting rate of reproduction makes
guppies ideally suited for studying the rate ofLine

5 evolution, and David Reznick, a biologist at UC
Riverside, has been doing exactly that for the last few
decades.

People usually think of guppies as colorful
aquarium fish, but they also have a life in the real

10 world, inhabiting streams and rivers in tropical
places like Trinidad, where Reznick has done his
fieldwork. Guppies can experience different kinds of
conditions depending on the luck of the draw.
A lucky guppy is born above a waterfall or a set of

15 rapids, which keep out the predatory fish called pike
cichlids found in calmer downstream waters. As you
might expect, the guppy mortality rate—that is, the
proportion of individuals that die—is much higher in
the sites with the rapacious cichlids than in those

20 without them.
Reznick has shown that if you bring the fish into

the lab and let them breed there, the guppies from
the sites with many predators become sexually
mature when they are younger and smaller than do

25 the guppies from the predator-free sites. In addition,
the litters of baby guppies produced by mothers from
the high-risk streams are larger, but each individual
baby is smaller than those produced by their
counterparts. The disparity makes sense because if

30 you are at risk of being eaten, being able to have
babies sooner, and spreading your energy reserves
over a lot of them, makes it more likely that you will
manage to pass on some of your genes before you
meet your fate. Reznick and other scientists also

35 demonstrated that these traits are controlled by the
guppies’ genes, not by the environment in which they
grow up.

How quickly, though, could these differences in
how the two kinds of guppies lived their lives have

40 evolved? Because there are numerous tributaries of
the streams in Trinidad, with guppies living in some
but not all of them, Reznick realized that he could, as
he put it in a 2008 paper, “treat streams like giant test
tubes by introducing guppies or predators” to places

45 they had not originally occurred, and then watch as

1 1
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natural selection acted on the guppies. This kind of
real-world manipulation of nature is called
“experimental evolution,” and it is growing
increasingly popular among scientists working with

50 organisms that reproduce quickly enough for
humans to be able to see the outcome within our
lifetimes.

Along with his students and colleagues, Reznick
removed groups of guppies from their predator-

55 ridden lives below the waterfall and released them
into previously guppy-free streams above the falls.
Although small predatory killifish occurred in these
new sites, these fish do not pose anything close to the
danger of the cichlids. Then the scientists waited for

60 nature to do its work, and they brought the
descendants of the transplanted fish back to the lab
to examine their reproduction. After just eleven
years, the guppies released in the new streams had
evolved to mature later, and have fewer, bigger

65 offspring in each litter, just like the guppies that
naturally occurred in the cichlid-free streams.
Other studies of guppies in Trinidad have shown
evolutionary change in as few as two and a half years,
or a little over four generations, with more time

70 required for genetic shifts in traits such as the ability
to form schools and less time for changes in the
colorful spots and stripes on a male’s body.

Figure 1

Mean Number of Guppy Offspring
in High- and Low-Predation Environments

on North and South Slopes of Trinidad’s
Northern Range Mountains
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Figure 2

Mean Embryo Mass of Guppy Offspring
in High- and Low-Predation Environments

on North and South Slopes of Trinidad’s
Northern Range Mountains
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Figures adapted from David N. Reznick, Cameron K. Ghalambor,
and Kevin Crooks, “Experimental Studies of Evolution in Guppies: A
Model for Understanding the Evolutionary Consequences of
Predator Removal in Natural Communities.” ©2007 by Blackwell
Publishing Ltd.

21

The first paragraph mainly serves to

A) establish the reason why a certain species was
selected for scientific observation.

B) illustrate the value of studying the offspring of a
particular animal shortly after birth.

C) introduce a theory at the center of an ongoing
scientific debate.

D) offer a rationale for the prevalence of a new field
of scientific inquiry.

1 1
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22

In describing the living conditions of guppies, the
author indicates that a “lucky guppy” (line 14) is
one that

A) is born in a major river having an established
guppy population.

B) inhabits an environment that provides natural
protection from predators.

C) manages to navigate the risks associated with
living near a waterfall.

D) avoids predatory fish by living in calmer
downstream waters.

23

Which choice provides the best evidence for the
conclusion that the streams used by Reznick’s team
in their real-world study were not entirely free of
predators?

A) Lines 14-16 (“A lucky . . . waters”)
B) Lines 16-20 (“As you . . . them”)
C) Lines 46-52 (“This . . . lifetimes”)
D) Lines 57-59 (“Although . . . cichlids”)

24

In lines 43-44, Reznick uses the phrase “giant test
tubes” to suggest that certain streams can

A) provide suitable experimental conditions.
B) promote cooperative behaviors in specimens.
C) expedite the rate of genetic changes.
D) solve widespread environmental problems.

25

As used in line 49, “popular” most nearly means

A) accessible.
B) suitable.
C) widespread.
D) likable.

26

Which finding, if accurate, would undermine
Reznick’s findings?

A) Guppies examined in other parts of the globe
exhibit genetic shifts in traits at a different rate
from that exhibited by the guppies Reznick
examined.

B) The new site into which Reznick released the
guppies is inhabited by fish that are found to be
as predatory as the cichlids in the original sites.

C) Experimental evolution is shown to be harmful
to the environments where studies like Reznick’s
are conducted.

D) The descendants of Reznick’s transplanted fish
are proven to mature later than the guppies
living below the waterfall.

27

It can most reasonably be inferred from the passage
that the experiments in Trinidad have shown which
of the following about guppies?

A) Some genetic traits will evolve more readily than
others.

B) Some predatory fish are more dangerous to
guppies than cichlids are.

C) Some guppies thrive better in areas below
waterfalls than they do in areas above waterfalls.

D) Some genetic shifts are easier to prevent in
a natural environment than in a lab.

28

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

A) Lines 38-40 (“How quickly . . . evolved”)
B) Lines 40-46 (“Because . . . the guppies”)
C) Lines 53-56 (“Along . . . falls”)
D) Lines 67-72 (“Other . . . body”)

1 1
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29

According to figure 1, guppies living in the south
slope high-predation environment produced a mean
number of offspring between

A) 2 and 3.
B) 3 and 4.
C) 5 and 6.
D) 6 and 7.

30

Which conclusion about the mean mass of guppy
embryos is best supported by figure 2?

A) The slope location was a better indicator of mean
embryo mass than was the predation level
observed in each environment.

B) The mean embryo mass of guppies born in the
north slope environments exceeded the mean
embryo mass of guppies born in the south slope
environments.

C) The predation level observed in each
environment had more of an effect on mean
embryo mass than did slope location.

D) The guppies born in the low-predation
environments had a mean embryo mass less than
that of guppies born in the high-predation
environments.

31

The data presented in figures 1 and 2 best support
the conclusion that compared with guppies from
high-predation environments, guppies from
low-predation environments were more likely to

A) have fewer offspring and reach full maturity
sooner.

B) be part of a smaller litter and have a greater
mean embryo mass.

C) have a higher rate of survival and have less mean
embryo mass.

D) produce a greater number of offspring and have
a greater mean embryo mass.

1 1

...............................................................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E11



436

Unauthorized copying or reuse of any part of this page is illegal. CONTINUE

Questions 32-42 are based on the following
passage.

This passage is adapted from a speech delivered in 1838 by
Sara T. Smith at the Second Anti-Slavery Convention of
American Women.

We are told that it is not within the “province of
woman,” to discuss the subject of slavery; that it is a
“political question,” and we are “stepping out of our
sphere,” when we take part in its discussion. It is notLine

5 true that it ismerely a political question, it is likewise
a question of justice, of humanity, of morality, of
religion; a question which, while it involves
considerations of immense importance to the welfare
and prosperity of our country, enters deeply into the

10 home-concerns, the every-day feelings of millions of
our fellow beings. Whether the laborer shall receive
the reward of his labor, or be driven daily to
unrequited toil—whether he shall walk erect in the
dignity of conscious manhood, or be reckoned

15 among the beasts which perish—whether his bones
and sinews shall be his own, or another’s—whether
his child shall receive the protection of its natural
guardian, or be ranked among the live-stock of the
estate, to be disposed of as the caprice or interest of

20 the master may dictate—. . . these considerations are
all involved in the question of liberty or slavery.

And is a subject comprehending interests of such
magnitude, merely a “political question,” and one in
which woman “can take no part without losing

25 something of the modesty and gentleness which are
her most appropriate ornaments”? May not the
“ornament of a meek and quiet spirit” exist with an
upright mind and enlightened intellect, and must
woman necessarily be less gentle because her heart is

30 open to the claims of humanity, or less modest
because she feels for the degradation of her enslaved
sisters, and would stretch forth her hand for their
rescue?

By the Constitution of the United States, the
35 whole physical power of the North is pledged for the

suppression of domestic insurrections, and should
the slaves, maddened by oppression, endeavor to
shake off the yoke of the taskmaster, the men of the
North are bound to make common cause with the

40 tyrant, and put down, at the point of the bayonet,
every effort on the part of the slave, for the
attainment of his freedom. And when the father,
husband, son, and brother shall have left their homes
to mingle in the unholy warfare, “to become the

45 executioners of their brethren, or to fall themselves

by their hands,”1 will the mother, wife, daughter, and
sister feel that they have no interest in this subject?
Will it be easy to convince them that it is no concern
of theirs, that their homes are rendered desolate, and

50 their habitations the abodes of wretchedness?
Surely this consideration is of itself sufficient to
arouse the slumbering energies of woman, for the
overthrow of a system which thus threatens to lay in
ruins the fabric of her domestic happiness; and she

55 will not be deterred from the performance of her
duty to herself, her family, and her country, by the
cry of political question.

But admitting it to be a political question, have we
no interest in the welfare of our country? May we not

60 permit a thought to stray beyond the narrow limits of
our own family circle, and of the present hour? May
we not breathe a sigh over the miseries of our
countrymen, nor utter a word of remonstrance
against the unjust laws that are crushing them to the

65 earth? Must we witness “the headlong rage or
heedless folly,” with which our nation is rushing
onward to destruction, and not seek to arrest its
downward course? Shall we silently behold the land
which we love with all the heart-warm affection of

70 children, rendered a hissing and a reproach
throughout the world, by this system which is already
tolling the death-bell of her decease among the
nations? No: the events of the last two years have cast
their dark shadows before, overclouding the bright

75 prospects of the future, and shrouding the destinies
of our country in more than midnight gloom, and we
cannot remain inactive. Our country is as dear to us
as to the proudest statesman, and the more closely
our hearts cling to “our altars and our homes,” the

80 more fervent are our aspirations that every
inhabitant of our land may be protected in his
fireside enjoyments by just and equal laws; that the
foot of the tyrant may no longer invade the domestic
sanctuary, nor his hand tear asunder those whom

85 God himself has united by the most holy ties. Let our
course, then, still be onward!
1 A quotation from the Declaration of Independence
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32

Smith’s main purpose in the passage is to

A) accuse fellow abolitionists of overlooking the
contributions that women have made to the
movement.

B) argue that the causes of abolition and women’s
rights are continuations of the spirit of the
American Revolution.

C) make the case that women’s rights are
meaningless while slavery exists.

D) encourage women to see their participation in
the abolitionist cause as just and important.

33

Which statement provides the best description of a
technique that Smith uses throughout the passage to
advance her main point?

A) She presents claims in the form of rhetorical
questions that mostly have implicit negative
answers.

B) She criticizes her opponents by quoting
self-contradictory remarks they have made.

C) She illustrates each of her central ideas with an
emotionally powerful anecdote.

D) She emphasizes the reasonableness of her views
by presenting them as though they are
universally held.

34

How does Smith develop her argument about slavery
as a “political question” (line 3) over the course of the
passage?

A) She claims the designation is an outdated one
and then offers alternative definitions.

B) She dismisses the designation as too narrow but
then demonstrates its relevance to her audience.

C) She contends that the designation has become
trite and then invites her audience to revitalize it.

D) She describes the meaning the designation has
for men and then challenges women to
embrace it.

35

Which choice best summarizes the first paragraph?

A) Smith explains a conventional viewpoint and
presents evidence supporting it.

B) Smith rejects a claim and elaborates on her
reasons for doing so.

C) Smith introduces her subject and provides
historical background for understanding it.

D) Smith identifies a problem and proposes steps to
remedy it.

36

In the passage, Smith argues that it is possible for
women to engage in which activity?

A) Acting according to humanitarian principles
while preserving their femininity

B) Adhering to personal morality while being
politically neutral

C) Contributing to their family’s financial security
while meeting social expectations

D) Resisting calls for war while still opposing
slavery

37

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

A) Lines 26-33 (“May . . . rescue”)
B) Lines 42-47 (“And when . . . subject”)
C) Lines 51-54 (“Surely . . . happiness”)
D) Lines 77-82 (“Our . . . laws”)

1 1
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38

According to Smith, the US Constitution requires
which action on the part of the Northern free states if
slaves were to revolt?

A) The Northern states would have to sever ties
with the slave states.

B) The Northern states would have to give shelter to
refugees from the slave states.

C) The Northern states would have to help the slave
states fight the slaves’ rebellion.

D) The Northern states would have to provide
financial assistance to the rebelling slaves.

39

In context, what is the main effect of Smith’s use of
the word “tyrant” in lines 40 and 83?

A) It identifies a specific individual as oppressive.
B) It highlights the threat of aggression from

abroad.
C) It critiques the limited roles for women in

antislavery movements.
D) It emphasizes the unjustness of slavery.

40

As used in line 52, “slumbering” most nearly means

A) lethargic.
B) drowsy.
C) dormant.
D) unconscious.

41

In the passage, Smith most strongly suggests that
slavery affects the United States by

A) lowering the country’s reputation in the
international community.

B) leading many women to disavow their allegiance
to the country.

C) causing violent conflicts in many areas of the
country.

D) weakening the authority of the country’s
government.

42

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

A) Lines 48-50 (“Will it . . . wretchedness”)
B) Lines 59-61 (“May . . . hour”)
C) Lines 68-73 (“Shall . . . nations”)
D) Lines 73-77 (“No: the . . . inactive”)
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Questions 43-52 are based on the following
passages.

Passage 1 is adapted from Brian Handwerk, “A New
Antibiotic Found in Dirt Can Kill Drug-Resistant Bacteria.”
©2015 by Smithsonian Institution. Passage 2 is adapted
from David Livermore, “This New Antibiotic Is Cause for
Celebration—and Caution.” ©2015 by Telegraph Media
Group Limited.

Passage 1
“Pathogens are acquiring resistance faster than we

can introduce new antibiotics, and this is causing a
human health crisis,” says biochemist Kim Lewis of
Northeastern University.Line

5 Lewis is part of a team that recently unveiled a
promising antibiotic, born from a new way to tap the
powers of soil microorganisms. In animal tests,
teixobactin proved effective at killing off a wide
variety of disease-causing bacteria—even those that

10 have developed immunity to other drugs. The
scientists’ best efforts to create mutant bacteria with
resistance to the drug failed, meaning teixobactin
could function effectively for decades before
pathogens naturally evolve resistance to it.

15 Natural microbial substances from soil bacteria
and fungi have been at the root of most antibiotic
drug development during the past century. But only
about one percent of these organisms can be grown
in a lab. The rest, in staggering numbers, have

20 remained uncultured and of limited use to medical
science, until now. “Instead of trying to figure out the
ideal conditions for each and every one of the
millions of organisms out there in the environment,
to allow them to grow in the lab, we simply grow

25 them in their natural environment where they
already have the conditions they need for growth,”
Lewis says.

To do this, the team designed a gadget that
sandwiches a soil sample between two membranes,

30 each perforated with pores that allow molecules like
nutrients to diffuse through but don’t allow the
passage of cells. “We just use it to trick the bacteria
into thinking that they are in their natural
environment,” Lewis says.

35 The team isolated 10,000 strains of uncultured soil
bacteria and prepared extracts from them that could
be tested against nasty pathogenic bacteria.
Teixobactin emerged as the most promising drug.
Mice infected with bacteria that cause upper

40 respiratory tract infections (including Staphylococcus
aureus and Streptococcus pneumoniae) were treated
with teixobactin, and the drug knocked out the
infections with no noticeable toxic effects.

It’s likely that teixobactin is effective because of
45 the way it targets disease: The drug breaks down

bacterial cell walls by attacking the lipid molecules
that the cell creates organically. Many other
antibiotics target the bacteria’s proteins, and the
genes that encode those proteins can mutate to

50 produce different structures.

Passage 2
Many good antibiotic families—penicillin,

streptomycin, tetracycline—come from soil fungi
and bacteria and it has long been suspected that, if
we could grow more types of bacteria from soil—or

55 from exotic environments, such as deep
oceans—then we might find new natural antibiotics.
In a recent study, researchers [Kim Lewis and others]
found that they could isolate and grow individual soil
bacteria—including types that can’t normally be

60 grown in the laboratory—in soil itself, which
supplied critical nutrients and minerals. Once the
bacteria reached a critical mass they could be
transferred to the lab and their cultivation continued.
This simple and elegant methodology is their most

65 important finding to my mind, for it opens a gateway
to cultivating a wealth of potentially antibiotic-
producing bacteria that have never been grown
before.

The first new antibiotic that they’ve found by this
70 approach, teixobactin, from a bacterium called

Eleftheria terrae, is less exciting to my mind, though
it doesn’t look bad. Teixobactin killed Gram-positive
bacteria, such as S. aureus, in the laboratory, and
cured experimental infection in mice. It also killed

75 the tuberculosis bacterium, which is important
because there is a real problem with resistant
tuberculosis in the developing world. It was also
difficult to select teixobactin resistance.

So, what are my caveats? Well, I see three. First,
80 teixobactin isn’t a potential panacea. It doesn’t kill

the Gram-negative opportunists as it is too big to
cross their complex cell wall. Secondly, scaling to
commercial manufacture will be challenging, since
the bacteria making the antibiotic are so difficult to

85 grow. And, thirdly, it’s early days yet. As with any
antibiotic, teixobactin now faces the long haul of
clinical trials: Phase I to see what dose you can safely
give the patient, Phase II to see if it cures infections,

1 1
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and Phase III to compare its efficacy to that of
90 “standard of care treatment.” That’s going to take

five years and £500 million and these are numbers we
must find ways to reduce (while not compromising
safety) if we’re to keep ahead of bacteria, which can
evolve far more swiftly and cheaply.

43

The first paragraph of Passage 1 primarily serves to

A) present a claim that is supported and developed
over the course of the passage.

B) introduce a controversy that the study described
in the passage is intended to resolve.

C) identify a problem that the research discussed in
the passage may help to address.

D) offer a theory that is challenged by the findings
presented in the passage.

44

The author of Passage 1 suggests that an advantage of
the method Lewis’s team used to grow
microorganisms is that it

A) identifies the requirements for soil bacteria to
thrive and replicates those features in
artificial soil.

B) enables soil bacteria to take in more nutrients
than they typically consume in natural settings.

C) directly affects the cell walls of bacteria rather
than the proteins those bacteria produce.

D) allows researchers to make use of soil bacteria
that they had previously been unable to exploit.

45

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

A) Lines 17-21 (“But only . . . now”)
B) Lines 28-32 (“To do . . . cells”)
C) Lines 32-34 (“We just . . . says”)
D) Lines 44-47 (“It’s likely . . . organically”)

46

The author of Passage 2 would most likely agree with
which statement about the development of
teixobactin?

A) It reveals that some antibiotics are effective
against gram-negative bacteria.

B) It shows that conventional methods can still
yield new types of antibiotics.

C) It casts doubt on the practicality of searching for
new antibiotics in exotic environments.

D) It confirms a long-held belief about a potential
source of new antibiotics.

47

As used in line 79, “caveats” most nearly means

A) exceptions.
B) restrictions.
C) misgivings.
D) explanations.

48

In the last sentence of Passage 2, the author uses the
phrase “five years and £500 million” primarily to

A) emphasize the scale of the effort needed to make
teixobactin available for consumer use.

B) criticize the level of funding that the government
has committed to teixobactin development.

C) underscore the amount of time and money that
has already been spent researching teixobactin.

D) compare the amount of money spent developing
teixobactin with the amount spent developing
other antibiotics.

1 1
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49

Which choice best describes the relationship between
Passage 1 and Passage 2?

A) Passage 2 offers an evaluation of the significance
of the research discussed in Passage 1.

B) Passage 2 suggests a modification to the
methodology described in Passage 1.

C) Passage 2 uses concrete examples to illustrate
concepts considered in Passage 1.

D) Passage 2 takes a dismissive stance regarding the
findings mentioned in Passage 1.

50

Both passages make the point that teixobactin could
be useful in

A) standardizing the future development of
antibiotics produced in laboratory
environments.

B) combating infections that are no longer
responding to treatment with other antibiotics.

C) controlling the spread of pathogenic soil fungi.
D) shaping a new method of studying the

effectiveness of antibiotics.

51

Information in Passage 2 best supports which
conclusion about the mice in the experiment
described in Passage 1?

A) Exposure to teixobactin made them less
susceptible to subsequent upper respiratory tract
infections.

B) Gram-positive bacteria enhanced the
effectiveness of teixobactin against their upper
respiratory tract infections.

C) Their upper respiratory tract infections were
likely not caused by gram-negative bacteria.

D) Teixobactin attacked the proteins of the bacteria
that caused their upper respiratory tract
infections.

52

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

A) Lines 51-56 (“Many . . . antibiotics”)
B) Lines 64-68 (“This . . . before”)
C) Lines 69-72 (“The first . . . bad”)
D) Lines 80-82 (“It doesn’t . . . wall”)

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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Writing and LanguageTest
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

Each passage below is accompanied by a number of questions. For some questions, you
will consider how the passage might be revised to improve the expression of ideas. For
other questions, you will consider how the passage might be edited to correct errors in
sentence structure, usage, or punctuation. A passage or a question may be accompanied by
one or more graphics (such as a table or graph) that you will consider as you make revising
and editing decisions.

Some questions will direct you to an underlined portion of a passage. Other questions will
direct you to a location in a passage or ask you to think about the passage as a whole.

After reading each passage, choose the answer to each question that most effectively
improves the quality of writing in the passage or that makes the passage conform to the
conventions of standard written English. Many questions include a “NO CHANGE”option.
Choose that option if you think the best choice is to leave the relevant portion of the
passage as it is.

Questions 1-11 are based on the following passage.

Survival in the Hostile Environment of NW Rota-1

[1] Sixty miles north of Guam and more than

1,700 feet under the ocean’s surface is the summit of

NW Rota-1, an undersea volcano discovered in 2003.

[2] Surprisingly, the volcano appears to have been

continuously active; it even grew 130 feet in height

between 2006 and 2009. [3] Yet despite the hostile

environment created by the constant volcanic activity, life

is thriving there. [4] Special adaptations are the key to

survival. [5] At that depth, water pressure suppresses the

explosive force of the volcano’s eruptions, allowing

scientists to 1 watch and observe them up close via

2 2
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1

A) NO CHANGE
B) watch
C) observe to see
D) visually watch
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remotely operated vehicles. 2

2 2
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NW Rota-1 is far below the ocean’s photic zone 

where sunlight drives photosynthesis; 3 nevertheless, 

bacteria supporting a unique food web have adapted to 

this perpetually dark environment. The bacteria have 

evolved to use hydrogen sulfide instead of sunlight for 

the energy that drives their metabolic processes, and 

hydrothermal venting is the source of the chemical soup 

necessary to support 4 him or her. Seawater seeping 

into fissures in the ocean floor is heated by underlying 

magma, and the heat drives chemical reactions that 

remove oxygen, sulfates, 5 and remove other chemicals 

from the water. Once the superheated water (up to 750°F) 

rises through vents in the ocean floor, additional 

reactions cause minerals and compounds to precipitate 

onto the seafloor, where bacteria feed on them.

2

To make the paragraph most logical, sentence 5
should be placed

A) where it is now.
B) after sentence 1.
C) after sentence 2.
D) after sentence 3.

3

A) NO CHANGE
B) afterward,
C) furthermore,
D) similarly,

4

A) NO CHANGE
B) one.
C) them.
D) it.

5

A) NO CHANGE
B) it also removes
C) also removing
D) and

19
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Loihi shrimp—originally thought to exist only

around an undersea volcano near 6 Hawaii, survive by

using tiny, shear-like claws to harvest rapidly growing

bacterial filaments covering rocks near NW Rota-1’s

hydrothermal vents. The Loihi shrimp spend most of

their time grazing on the bacteria and evading another,

previously unknown, species of shrimp. Shrimp of that

species also graze on bacterial filaments as juveniles,

7 resulting from their ability to cope with the noxious

environment around the volcano. They feed on the Loihi

shrimp and other organisms that are overcome by the

toxic plumes of volcanic gas and ash.

2 2
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6

A) NO CHANGE
B) Hawaii;
C) Hawaii—
D) Hawaii

7

Which choice most effectively sets up the
information in the next sentence?

A) NO CHANGE
B) but their adaptations are not yet fully understood

by the scientific community.
C) thriving in an unusual ecosystem that also

includes crabs, limpets, and barnacles.
D) but as adults, their claws are large enough for the

shrimp to be predators.

20
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During an underwater eruption, steam quickly

8 condenses. The steam leaves only carbon dioxide

bubbles and droplets of molten sulfur. This means that

the water near NW Rota-1 is more acidic than 9 that of

stomach acid, presenting yet another challenge to

life-forms living nearby. As the carbon dioxide level in

Earth’s atmosphere rises, the 10 worlds’ ocean’s absorb

more carbon 11 dioxide. Organisms flourishing near the

volcano may help biologists understand how life adjusts

to very acidic conditions. In addition, NW Rota-1 is a

natural laboratory where scientists can study conditions

that may be similar to those that gave rise to life on Earth

and perhaps even other worlds.

2 2
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8

Which choice most effectively combines the
sentences at the underlined portion?

A) condenses and leaves
B) condenses, having to leave
C) condenses, thereafter leaving
D) condenses, and then, after this, it leaves

9

A) NO CHANGE
B) those of stomach
C) the acid from stomach
D) stomach

10

A) NO CHANGE
B) world’s oceans’
C) world’s oceans
D) worlds oceans

11

The writer is considering revising the underlined
portion to the following.

dioxide, which increases their acidity.

Should the writer make this revision here?

A) Yes, because it explains the relevance of this
sentence to the point made in the paragraph.

B) Yes, because it helps the reader understand
why organisms near NW Rota-1 evolved the way
they did.

C) No, because it merely repeats information
provided earlier in the passage without
contributing to the paragraph’s main idea.

D) No, because it interrupts discussion of oceanic
life-forms with an irrelevant detail.

21
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Questions 12-22 are based on the following passage
and supplementary material.

Free Public Transportation

City planners, concerned about vehicle traffic

clogging their cities’ roadways, are trying to find ways to

get people out of their cars and onto buses and trains.

One radical proposal some planners have considered is to

make public transportation free to passengers. While

fare-free policies do increase 12 ridership, but they have

not been found to be an effective way to address traffic

problems. Moreover, these policies may result in serious

budget shortfalls.

Not surprisingly, 13 public transportation is used

by more people when people do not have to pay a fare.

According to a report by the Center for Urban

Transportation Research, public transit systems that

abolish fares typically see a short-term increase in

ridership of about 50 percent. However, this increase

does not necessarily correlate with a decrease in car

traffic. Evidence suggests that when buses and subways

are free, people often take bus and train trips they would

not have taken otherwise while still using their cars

nearly as much as they did before. In 2013 Tallinn,

Estonia, instituted fare-free rides for city residents

(becoming the largest city in the world to do so), but car

use in Tallinn has only slightly 14 declined; as a 2014

study by the KTH Royal Institute of Technology in

Sweden found that car traffic in Tallinn was down less

than 3 percent since 15 it was enacted.
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12

A) NO CHANGE
B) ridership, and while
C) ridership,
D) ridership;

13

Which choice is the most effective version of the
underlined portion?

A) NO CHANGE
B) more people use public transportation if they do

not have to pay a fare.
C) if people do not have to pay a fare, more of those

people use public transportation.
D) using public transportation is done by more

people when they do not have to pay a fare.

14

A) NO CHANGE
B) declined:
C) declined,
D) declined. As

15

A) NO CHANGE
B) that
C) one
D) the policy

22
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Instituting a fare-free system 16 can also have a

devastating effect on a city’s transportation budget. All

public transportation systems are subsidized by the

government to some extent, but large systems gain a

substantial portion of their operating revenue from fares.

Since systems that go fare-free see increases in ridership,

they often must operate more buses and trains and hire

more drivers and other personnel at the same time that

they are losing a key source of funding. Advocates of

fare-free policies claim that the costs of these policies are

largely offset by various 17 savings, however, a recent

study comparing projected results of fare-free policies in

different cities found this outlook to be 18 way too

sunny. For example, in San Francisco, CA, fare-free

2 2
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16

Which choice best introduces the paragraph?

A) NO CHANGE
B) also requires planners to make careful

considerations about changes in service.
C) might also have a negative impact on the

environment as more service is added.
D) also has the drawback of increasing crowding on

public transportation.

17

A) NO CHANGE
B) savings,
C) savings, but
D) savings; and

18

A) NO CHANGE
B) looking too much on the bright side.
C) pretty upbeat.
D) overly optimistic.

23
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public transit was projected to save $8.4 million per year

in fare collection costs 19 but create a deficit of $72

million per year in lost fares, on top of capital

investments in new equipment and infrastructure. 20

2 2
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Projected Yearly Savings and Costs of Implementing a
Fare-Free Policy

Transit
agency

Savings
from

eliminating
fare

collection

Cost in
lost fares

Cost of
adding
service

Total
additional
operating
costs

Lane
Transit,
Eugene,
OR

$100,000 to
$500,000

$5
million

not
provided $5 million

Muni, San
Francisco,
CA

$8.4 million $112
million

$72
million*

$184
million

Public
Transit,
Hamilton,
Canada

not provided $900,000 $30
million

$30.9
million

*plus $512 million in capital investments

Adapted from Transportation Research Board, “Implementation and
Outcomes of Fare-Free Transit Systems.” ©2012 by Transportation
Research Board.

19

Which choice provides an accurate interpretation of
the chart?

A) NO CHANGE
B) and save an additional $112 million from lost

fares,
C) but result in a total increase of $184 million per

year in operating costs,
D) and save $72 million per year in costs related to

adding service,

20

The writer is considering adding the following
sentence based on information from the chart.

By contrast, Lane Transit in Eugene, OR, would
lose only $5 million in fares if it instituted a
fare-free system.

Should the writer make this addition here?

A) Yes, because it proves how little money Eugene
would lose under a fare-free system compared
with San Francisco.

B) Yes, because it reinforces the claim made by
advocates of fare-free policies mentioned earlier
in the paragraph.

C) No, because it does not support the argument
that fare-free systems cause a substantial loss for
governments.

D) No, because it contradicts a point about fare
collection made earlier in the paragraph.

24
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This is not to say that fare-free public transportation

is always a bad idea. Some college towns and resort

communities embrace the model because buses can go

faster when drivers 21 would not have had to collect

fares. For large cities looking to reduce automobile traffic,

though, 22 research about Tallinn, Estonia, could be

instructive.

2 2
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21

A) NO CHANGE
B) do not have
C) did not have
D) will not have

22

Which choice provides the best conclusion to the
passage?

A) NO CHANGE
B) subways will prove to be more important than

buses.
C) public transportation should be cheaper but

not free.
D) fare-free public transportation is not the answer.

25
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Questions 23-33 are based on the following passage.

Wet Plate Photography: An Old Technique Makes a
New Splash

[1] Upon the arrival of the digital camera,

professional photographers harrumphed that 23 they

produced ugly, low-resolution images. [2] Yet eventually

the vast majority of them traded film for megapixels.

[3] The latest digital cameras take pictures so crisp that

the images in them appear to be die-cut. [4] Even today’s

humblest smartphones snap bright, sharp photos. [5] A

few contemporary photographers, however, have

embraced an anachronistic method that was state-of-

the-art technology when it was invented in 1851: wet

plate photography. 24

2 2
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23

A) NO CHANGE
B) it
C) one
D) he or she

24

The writer plans to add the following sentence to this
paragraph.

Why wouldn’t they?

To make the paragraph most logical, the sentence
should be placed

A) after sentence 1.
B) after sentence 2.
C) after sentence 4.
D) after sentence 5.

26
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Wet plate photographers essentially create their own

film. The process can be dangerous, given that it requires

the use of several volatile chemicals. 25 To take a wet

plate photograph, photographers usually first arrange or

pose 26 it’s subjects before mixing collodion (a viscous,

light-sensitive chemical solution) with bromide, iodide,

or chloride and applying the mixture to a clean, polished

glass plate. Dried collodion is unusable, 27 so once the

photo is snapped with a massive, tripod-mounted

2 2
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25

At this point, the writer is considering adding the
following sentence.

It’s also labor-intensive, involving several
intricate steps.

Should the writer make this addition here?

A) Yes, because it serves as an effective transition by
reiterating the main idea of the previous
paragraph.

B) Yes, because it sets up the paragraph’s outline of
the process of wet plate photography.

C) No, because it blurs the paragraph’s focus on the
dangers involved in wet plate photography.

D) No, because it provides an opinion in a
paragraph that is focused on facts.

26

A) NO CHANGE
B) its
C) there
D) their

27

A) NO CHANGE
B) but
C) and
D) for

27
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camera, the photographer has 28 nominal minutes to

develop it, using more chemicals. When the image

appears in the negative, water is used to stop the process.

A chemical “fix bath” turns the negative image into a

positive one. The photo is then immersed in water and

warmed. 29 In conclusion, it is coated with lavender

30 oil to give it (a protective finish).

2 2
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28

The writer wants to emphasize how quickly wet plate
photographers have to work. Which choice most
effectively accomplishes this goal?

A) NO CHANGE
B) a few
C) a matter of
D) mere

29

A) NO CHANGE
B) Finally,
C) Thus,
D) Nevertheless,

30

A) NO CHANGE
B) oil—to give it a protective finish.
C) oil, to give it, a protective finish.
D) oil to give it a protective finish.

28
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Wet plate photos are marvelously fine-grained and

detailed, and they seem to glow with an ethereal silvery

light. One misstep or a speck of dust on the glass plate,

though, and flaws appear. Smudges resembling oyster

shells 31 swirl around the photos’ edges. Sunbursts or

streaks emerge where collodion pools unevenly. Since the

film requires long exposures, moving subjects blur. 32 A

shifting arm or leg might even disappear because of the

lengthy exposure time required. The exposure time

required explains why people in wet plate photographs

often look dour: it’s hard to hold a smile for that long.

Prominent among contemporary wet plate

photographers is Joni Sternbach, whose work centers,

appropriately, on water and people’s relationship to it.

Sternbach’s photo series Ocean Details, Sea/Sky, and

SurfLand depict surging surfs, roiling waves, and the

surfers who ride them. 33 Her subjects could be

nineteenth-century wave riders, if not for the modern

board shorts and bikinis they wear. Sternbach

characterizes wet plate photography as “one part

photography, one part performance art, and one part

three-ring circus,” a worthwhile endeavor because it

produces the unique, haunting images she seeks. “When I

look at a digital print,” she says, “it might be gorgeous

and smooth, but it’s on a piece of paper and it’s one of

many.”

31

A) NO CHANGE
B) will have swirled
C) have swirled
D) swirled

32

A) NO CHANGE
B) An arm or a leg, shifting during the long

exposure time required by wet plate
photography, might even disappear.

C) A wet plate photographer’s subject’s arm or leg
might even disappear during this long exposure
time.

D) A shifting arm or leg might even disappear.

33

The writer wants to highlight the contrast between
Sternbach’s techniques and the people Sternbach
photographs. Which choice most effectively
accomplishes this goal?

A) NO CHANGE
B) The subjects of her photos could be ordinary

people,
C) It would be hard to tell her subjects are surfers,
D) They would appear to come from all walks of

life,

29
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Questions 34-44 are based on the following passage.

Digging Up Cities

In 2010, as a construction crew began to tear up

sidewalks in New York City’s South Street Seaport to

replace a water pipe, Alyssa Loorya and her team watched

eagerly, picks and brushes in hand. Loorya, an urban

archaeologist, studies the history of 34 cities. Any New

York City construction project using municipal funds

35 are required to consider whether historical artifacts

will be affected during construction, and if that

possibility 36 exists or is possible, an urban

archaeologist must be consulted. Since the South Street

Seaport area was a bustling commercial center for early

colonists, Loorya anticipated that a rich history lay

beneath the pavement. “It’s our job to document and

recover that history before it’s lost,” she said.

2 2
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34

The writer is considering revising the underlined
portion to the following.

cities by excavating artifacts that have
accumulated over centuries of land development.

Should the writer make this revision here?

A) Yes, because it helps set up the rest of the passage
by explaining what urban archaeologists do.

B) Yes, because it identifies the characteristics that
make particular cities worthy of archaeological
study.

C) No, because it does not give enough detail about
the kinds of artifacts that urban archaeologists
typically find.

D) No, because it does not explain how excavation
benefits the study of a city’s history.

35

A) NO CHANGE
B) have been
C) is
D) were

36

A) NO CHANGE
B) exists potentially,
C) exists, it is necessary that
D) exists,

30
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As the work continued, 37 therefore, the team

faced obstacles. Fieldwork in a city has to be done

intermittently: the construction crew had to proceed one

block at a time to avoid interrupting traffic, and the

archaeology team’s work was periodically 38 halted—by

stormy weather and the discovery of toxic materials

underground. Moreover, as archaeologists underground

attempted to relay information to those at the surface,

they had to contend with the noise of construction

vehicles, car horns, and 39 pedestrians’ noise on the

busy New York City streets.

2 2
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37

A) NO CHANGE
B) though,
C) meanwhile,
D) similarly,

38

A) NO CHANGE
B) halted;
C) halted,
D) halted

39

A) NO CHANGE
B) the noise of pedestrians
C) pedestrians
D) that of pedestrians

31
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Despite these setbacks, Loorya and her team

eventually began to uncover some interesting artifacts. In

2012, the team discovered a foundation wall, a network of

wooden pipes, and several well bases dating to the

eighteenth century. In August 2013, the archaeologists

discovered thousands of objects in a single fifteen-foot

stretch that was likely a garbage disposal 40 site.

Including buttons from Revolutionary War uniforms,

clay pipes, and an imported mineral water bottle from

Germany.

As they cleaned and catalogued the artifacts, the

archaeologists took stock of their findings. The team’s

discoveries provided a snapshot of 41 the various kinds

of construction materials that were used in the eighteenth

century. Colonial-era New Yorkers went to great lengths

to secure fresh drinking water, Loorya noted, given the

42 effort involved in laying wooden pipes to bring in

fresh water from surrounding areas, digging very deep

wells, brewing alcohol to mask the water’s salty taste, and

even importing bottled water.
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40

A) NO CHANGE
B) site, among these were
C) site, including
D) site; including

41

Which choice most effectively sets up the example
discussed in the following sentence?

A) NO CHANGE
B) the numerous rituals associated with hospitality
C) public utility planning and infrastructure

development
D) how major construction projects were financed

42

Which choice best maintains the style and tone of the
passage?

A) NO CHANGE
B) blood, sweat, and tears
C) hassle
D) feats of strength and fortitude

32
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Through such discoveries, 43 they tell the story of a

city’s history in a new way. 44 “One of my favorite

things is putting together someone’s life,” Loorya said.

2 2
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43

A) NO CHANGE
B) we
C) colonial-era New Yorkers
D) urban archaeologists

44

The writer wants to conclude the passage with a
quotation from Loorya that illustrates the broad
impact of her team’s work. Which choice most
effectively accomplishes this goal?

A) NO CHANGE
B) “New York City construction has a lot of stops

and starts,”
C) “Finding the bits and pieces that were actually

used by the people in the past makes New York
City’s history real,”

D) “We call our archaeological technique
‘monitoring,’ and we work hand-in-hand with
the contractors and are a part of their team,”

STOP
If you finish before time is called, youmay check your work on this section only.

Do not turn to any other section.

..............................................................................................................................................................................................................................................................
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Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

For questions 1-15, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 16 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

  

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f (x) is a real number.

r

r
r

r

w

w w

h

hh hh

b

c

a

b

A = w

V = wh

A =    bhA = pr2

V = pr2h

c2 = a2 + b2 Special Right Triangles
C = 2pr







1
2

V =    pr34
3 V =    pr2h1

3

30°

60° 45°

45°

2x
x s

sx√3

s√2

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.
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1

x y2 − = 8

x y+ 2 = 4

For the system of equations above, what is the value
of x y+ ?

A) –1
B) 4
C) 5
D) 20

2

Which of the following is equivalent to
x x x2 − + 3( ) ( x−2 2 ) ?

A) x5 − 52 x

B) x5 + 52 x
C) 5x
D) 5x2

3

Which of the following statements is true about the
graph of the equation y x2 − 3 = −4 in the xy-plane?

A) It has a negative slope and a positive y-intercept.
B) It has a negative slope and a negative y-intercept.
C) It has a positive slope and a positive y-intercept.
D) It has a positive slope and a negative y-intercept.

4

The front of a roller-coaster car is at the bottom of a
hill and is 15 feet above the ground. If the front of the
roller-coaster car rises at a constant rate of 8 feet per
second, which of the following equations gives the
height h, in feet, of the front of the roller-coaster car
s seconds after it starts up the hill?

A) h s= 8 + 15

B) h s= 15 +
335
8

C) h s= 8 +
335
15

D) h s= 15 + 8

3 3
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5

C h= 75 + 125

The equation above gives the amount C, in dollars,
an electrician charges for a job that takes h hours.
Ms. Sanchez and Mr. Roland each hired this
electrician. The electrician worked 2 hours longer on
Ms. Sanchez’s job than on Mr. Roland’s job. How
much more did the electrician charge Ms. Sanchez
than Mr. Roland?

A) $75
B) $125
C) $150
D) $275

6

C

D

A

x°
O

B

The circle above has center O, the length of arc ADC

is π5 , and x = 100. What is the length of arc ABC ?

A) π9

B) π13

C) π18

D) π
13
2

7

If
x
8
= 160, what is the value of x ?

A) 1,280
B) 80
C) 20
D) 0.05

3 3
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8

ax x x2 − 15 = 3 + 5 + 5 − 1( ) ( )

In the equation above, a is a constant. If no value of
x satisfies the equation, what is the value of a ?

A) 1
B) 2
C) 4
D) 8

9

O
x

y

1–1–2–3–4–5 2 3 4 5

1

–1
–2

2
3

4
5

A system of three equations is graphed in the
xy-plane above. How many solutions does the system
have?

A) None
B) One
C) Two
D) Three

10

ax x bx x x x+ 3 5 − + 4 = 20 − 9 − 2 + 122 3 2( )( )

The equation above is true for all x, where a and b
are constants. What is the value of ab ?

A) 18
B) 20
C) 24
D) 40

11

x
x

x
− 3

=
2
2

Which of the following represents all the possible
values of x that satisfy the equation above?

A) 0 and 2
B) 0 and 4
C) –4 and 4
D) 4

3 3
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12

x
1

2 + 1
+ 5

Which of the following is equivalent to the
expression above for x > 0 ?

A) x
x

2 + 5
2 + 1

B) x
x

2 + 6
2 + 1

C) x
x

10 + 5
2 + 1

D) x
x

10 + 6
2 + 1

13

(2, 5) (4, 5)

(3, 1)

y = f(x)

x

y

O

The graph of the function f in the xy-plane above is a
parabola. Which of the following defines f ?

A) f x x= 4 − 3 + 12( ) ( )

B) f x x= 4 + 3 + 12( ) ( )

C) f x x= − 3 + 12( ) ( )

D) f x x= 3 + 3 + 12( ) ( )

3 3

...............................................................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E38



463

Unauthorized copying or reuse of any part of this page is illegal. CONTINUE

14

y x≥ + 2
x y2 + 3 ≤ 6

In which of the following does the shaded region represent the solution
set in the xy-plane to the system of inequalities above?

A)

O x

y

4–4

4

–4

B)

O x

y

4–4

4

–4

C)

O x

y

4–4

4

–4

D)

O x

y

4–4

4

–4

15

What is the set of all solutions to the equation
x + 2 = −x ?

A) {−1, 2}

B) {−1}

C) {2}
D) There are no solutions to the given equation.

3 3
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For questions 16-20, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.  Although not required, it is suggested that 
 you write your answer in the boxes at the top 
 of the columns to help you fill in the circles 
 accurately. You will receive credit only if the 
 circles are filled in correctly.

2.  Mark no more than one circle in any column.
3.  No question has a negative answer.
4.  Some problems may have more than one 

 correct answer.  In such cases, grid only one 
 answer.

5.  Mixed numbers such as          1
2

3 must be gridded

  as 3.5 or 7/2. (If                    
//

3 /1
//

is entered into the 

   grid, it will be interpreted as      31
2

, not       1
2

3 .)

6.  Decimal answers: If you obtain a decimal 
 answer with more digits than the grid can 
 accommodate, it may be either rounded or 
 truncated, but it must fill the entire grid.

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

2

3
4

5
6

7
8
9

Grid in
result.

Fraction
line

Write
answer
in boxes.

Answer:
7

12

Decimal
point

1
0

. . . .

1
0
1

0
1

//
7 1/ 2

Answer:  2.5

1
0

. . . .

2

3
4

5
6

7
8
9

1

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
.2 5

2

Acceptable ways to grid       are:2
3

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
/2 3

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
66. .6

1
0

. . . .

2

3
4

5
6

7
8
9

1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

0
1
2

3
4

5
6

7
8
9

//
66 7

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

6

777777
8888888

777777
8888888

777777
8888888

777777
8888888

6

777777
8888888

777777
8888888

777777
8888888

6

8888888

Answer:  201 – either position is correct

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
02 1

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
102

2222

33333333 33333333

2222

33333333

2222

3333333 33333333

2222

33333333

2222

33333333

2222

3333333

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.
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16

What is the volume, in cubic centimeters, of a right
rectangular prism that has a length of 4 centimeters,
a width of 9 centimeters, and a height of
10 centimeters?

17

x4 + 2 = 4

If x satisfies the equation above, what is the value of
x2 + 1 ?

18

O x

y

1

1

y = f(x)

The figure above shows the complete graph of the
function f in the xy-plane. The function g (not
shown) is defined by g x f x= +( ) ( ) 6. What is the
maximum value of the function g ?

3 3
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19

Triangle PQR has right angle Q. If R =
4
5

sin , what is

the value of Ptan ?

20

O x

y

1–1–2 2 3

1

2

3

y = f(x)

The graph of the linear function f is shown in the
xy-plane above. The graph of the linear function g
(not shown) is perpendicular to the graph of f
and passes through the point 1, 3( ). What is the
value of g 0( ) ?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section.

3 3
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Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

For questions 1-30, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 31 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

 

 

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f (x) is a real number.

r

r
r

r

w

w w

h

hh hh

b

c

a

b

A = w

V = wh

A =    bhA = pr2

V = pr2h

c2 = a2 + b2 Special Right Triangles
C = 2pr







1
2

V =    pr34
3 V =    pr2h1

3

30°

60° 45°

45°

2x
x s

sx√3

s√2

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.

4 4
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1

What value of x satisfies the equation x3 + 3 = 27 ?

A) 3
B) 8
C) 10
D) 27

2

Two units of length used in ancient Egypt were
cubits and palms, where 1 cubit is equivalent to
7 palms. The Great Sphinx statue in Giza is
approximately 140 cubits long. Which of the
following best approximates the length, in palms, of
the Great Sphinx statue?

A) 0.05
B) 20
C) 140
D) 980

3

If
n2
5

= 10, what is the value of n2 − 1 ?

A) 24
B) 49
C) 50
D) 99

4

x =2 x

Which of the following values of x is NOT a solution
to the equation above?

A) −4

B) 0

C) 1

D) 3

4 4
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Questions 5 and 6 refer to the following information.

Temperature of a Cup of Coffee
during an Experiment

Time since cup was removed 
from heat source (minutes)

Te
m

pe
ra

tu
re

 (°
F)

0
120

20
40
60
80

100
120
140
160
180
200
220

140100806040200

In an experiment, a heated cup of coffee is removed from
a heat source, and the cup of coffee is then left in a room
that is kept at a constant temperature. The graph above
shows the temperature, in degrees Fahrenheit (°F), of the
coffee immediately after being removed from the heat
source and at 10-minute intervals thereafter.

5

Of the following, which best approximates the
temperature, in degrees Fahrenheit, of the coffee
when it is first removed from the heat source?

A) 75
B) 100
C) 155
D) 195

6

During which of the following 10-minute intervals
does the temperature of the coffee decrease at the
greatest average rate?

A) Between 0 and 10 minutes
B) Between 30 and 40 minutes
C) Between 50 and 60 minutes
D) Between 90 and 100 minutes

7

20°

x°

40°

y°

A

C

B

E

D

Note: Figure not drawn to scale.

In the figure above, AD intersects BE at C. If
x = 100, what is the value of y ?

A) 100
B) 90
C) 80
D) 60

4 4
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8

The line graphed in the xy-plane below models the
total cost, in dollars, for a cab ride, y, in a certain city
during nonpeak hours based on the number of miles
traveled, x.

0 5 0
0

5

10

15

x

y

Distance traveled (miles)

Total Cost for a Cab Ride

C
os

t (
do

lla
rs

)

1

According to the graph, what is the cost for each
additional mile traveled, in dollars, of a cab ride?

A) $2.00
B) $2.60
C) $3.00
D) $5.00

9

Customer Purchases at a Gas Station

Beverage
purchased

Beverage
not

purchased
Total

Gasoline
purchased 60 25 85

Gasoline not
purchased 35 15 50

Total 95 40 135

On Tuesday, a local gas station had 135 customers.
The table above summarizes whether or not the
customers on Tuesday purchased gasoline, a
beverage, both, or neither. Based on the data in the
table, what is the probability that a gas station
customer selected at random on that day did not
purchase gasoline?

A)
15
50

B)
15
40

C)
35
50

D)
50
135

4 4
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10

Washington High School randomly selected

freshman, sophomore, junior, and senior students

for a survey about potential changes to next year’s

schedule. Of students selected for the survey,
1
4
were

freshmen and
1
3
were sophomores. Half of the

remaining selected students were juniors. If

336 students were selected for the survey, how many

were seniors?

A) 240
B) 140
C) 120
D) 70

11

Plant A is currently 20 centimeters tall, and Plant B
is currently 12 centimeters tall. The ratio of the
heights of Plant A to Plant B is equal to the ratio of
the heights of Plant C to Plant D. If Plant C is
54 centimeters tall, what is the height of Plant D, in
centimeters?

A) 32.4
B) 44.0
C) 62.0
D) 90.0

12

Biologists found a new species of pale shrimp at the
world’s deepest undersea vent, the Beebe Vent Field.
The vent is 3.1 miles below the sea’s surface.
Approximately how many kilometers below the sea’s
surface is the vent? (1 kilometer ≈ 0.6214 miles)

A) 2
B) 3
C) 4
D) 5

13

A cargo helicopter delivers only 100-pound packages
and 120-pound packages. For each delivery trip, the
helicopter must carry at least 10 packages, and the
total weight of the packages can be at most
1,100 pounds. What is the maximum number of
120-pound packages that the helicopter can carry
per trip?

A) 2
B) 4
C) 5
D) 6

4 4
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14

A company purchased a machine valued at $120,000.
The value of the machine depreciates by the same
amount each year so that after 10 years the value will
be $30,000. Which of the following equations gives
the value, v, of the machine, in dollars, t years after it
was purchased for t0 ≤ ≤ 10 ?

A) v t= 30,000 − 9,000
B) v t= 120, 000 − 9, 000
C) v t= 120,000 + 9,000
D) v t= 120,000 − 30,000

15

Line m in the xy-plane contains the points 2, 4( ) and
0, 1( ). Which of the following is an equation of
line m ?

A) y x= 2 + 3

B) y x= 2 + 4

C) y x=
3
2

+ 3

D) y x=
3
2

+ 1

16

x ax x4 + 4 − 1 − + 42( )( )

In the expression above, a is a constant. If the
expression is equivalent to bx, where b is a constant,
what is the value of b ?

A) −5

B) −3

C) 0

D) 12

17

If w t2 + 4 = 14 and w t4 + 5 = 25, what is the value
of 2 + 3w t ?

A) 6
B) 10
C) 13
D) 17

4 4
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Questions 18-20 refer to the following information.

Jennifer bought a box of Crunchy Grain cereal. The

nutrition facts on the box state that a serving size of the

cereal is 3
4
cup and provides 210 calories, 50 of which are

calories from fat. In addition, each serving of the cereal

provides 180 milligrams of potassium, which is 5% of the

daily allowance for adults.

18

If p percent of an adult’s daily allowance of
potassium is provided by x servings of Crunchy
Grain cereal per day, which of the following
expresses p in terms of x ?

A) p x= 0.5
B) = 5p x

C) p = 0.05( x)

D) p = 1.05 x( )

19

On Tuesday, Jennifer will mix Crunchy Grain cereal
with Super Grain cereal for her breakfast. Super
Grain cereal provides 240 calories per cup. If the total
number of calories in one cup of Jennifer’s mixture is
270, how much Super Grain cereal is in one cup of
the mixture?

A) 1
8
cup

B) 1
4
cup

C)
3
1 cup

D) 1
2
cup

4 4
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20

Which of the following could be the graph of the number of calories

from fat in Crunchy Grain cereal as a function of the number of 3
4
-cup

servings of the cereal?

A)

O Number of     -cup servings4
3

Ca
lo

rie
s f

ro
m

 fa
t B)

O Number of     -cup servings4
3

Ca
lo

rie
s f

ro
m

 fa
t

C)

O Number of     -cup servings4
3

Ca
lo

rie
s f

ro
m

 fa
t D)

O Number of     -cup servings4
3

Ca
lo

rie
s f

ro
m

 fa
t
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21

The graph of the exponential function h in the
xy-plane, where y h x= ( ), has a y-intercept of d,
where d is a positive constant. Which of the
following could define the function h ?

A) h x d= −3( ) ( )x

B) h x x d= 3( ) ( )

C) h x d x= −( ) ( )3

D) h x d= 3 x( ) ( )

22

The weights, in pounds, for 15 horses in a stable were
reported, and the mean, median, range, and standard
deviation for the data were found. The horse with the
lowest reported weight was found to actually weigh
10 pounds less than its reported weight. What value
remains unchanged if the four values are reported
using the corrected weight?

A) Mean
B) Median
C) Range
D) Standard deviation

23

Near the end of a US cable news show, the host
invited viewers to respond to a poll on the show’s
website that asked, “Do you support the new federal
policy discussed during the show?” At the end of the
show, the host reported that 28% responded “Yes,”
and 70% responded “No.” Which of the following
best explains why the results are unlikely to represent
the sentiments of the population of the United
States?

A) The percentages do not add up to 100%, so any
possible conclusions from the poll are invalid.

B) Those who responded to the poll were not a
random sample of the population of the
United States.

C) There were not 50% “Yes” responses and 50%
“No” responses.

D) The show did not allow viewers enough time to
respond to the poll.

24

If f x x= 5 − 32( ) and f x a x x+ = 5 + 30 + 422( ) ,
what is the value of a ?

A) −30

B) −3

C) 3

D) 30

4 4
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25

If xsin ° = a, which of the following must be true for
all values of x ?

A) x acos ° =

B) xsin 90° − ° =( ) a

C) xcos 90° − ° =( ) a
D) sin (x2)° = a2

26

h x x x= −16 + 100 + 102( )

The quadratic function above models the height
above the ground h, in feet, of a projectile x seconds
after it had been launched vertically. If y h x= ( ) is
graphed in the xy-plane, which of the following
represents the real-life meaning of the positive
x-intercept of the graph?

A) The initial height of the projectile
B) The maximum height of the projectile
C) The time at which the projectile reaches its

maximum height
D) The time at which the projectile hits the ground

27

In the xy-plane, the graph of the polynomial
function f crosses the x-axis at exactly two points,
a, 0( ) and b, 0( ), where a and b are both positive.
Which of the following could define f ?

A) f x x a x b= − −( ) ( )( )

B) f x x a x b= + +( ) ( )( )

C) f x x a x b= − +( ) ( )( )

D) f x x x a x b= − −( ) ( )( )

28

If y x= 3 + 6 + 22 x is graphed in the xy-plane, which
of the following characteristics of the graph is
displayed as a constant or coefficient in the equation?

A) y-coordinate of the vertex
B) x-intercept(s)
C) y-intercept
D) x-intercept of the line of symmetry

4 4
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29

Minimum Wage

Years since 1940
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The scatterplot above shows the federal-mandated
minimum wage every 10 years between 1940 and
2010. A line of best fit is shown, and its equation is
y = 0.096 − 0.488x . What does the line of best fit
predict about the increase in the minimum wage over
the 70-year period?

A) Each year between 1940 and 2010, the average
increase in minimum wage was 0.096 dollars.

B) Each year between 1940 and 2010, the average
increase in minimum wage was 0.49 dollars.

C) Every 10 years between 1940 and 2010, the
average increase in minimum wage was
0.096 dollars.

D) Every 10 years between 1940 and 2010, the
average increase in minimum wage was
0.488 dollars.

30
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Ice Cream Sales

Temperature (°C) 

The scatterplot above shows a company’s ice cream
sales d, in dollars, and the high temperature t, in
degrees Celsius (°C), on 12 different days. A line of
best fit for the data is also shown. Which of the
following could be an equation of the line of best fit?

A) d t= 0.03 + 402

B) d t= 10 + 402

C) d t= 33 + 300

D) d t= 33 + 84

4 4
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For questions 31-38, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.  Although not required, it is suggested that 
 you write your answer in the boxes at the top 
 of the columns to help you fill in the circles 
 accurately. You will receive credit only if the 
 circles are filled in correctly.

2.  Mark no more than one circle in any column.
3. No question has a negative answer.
4.  Some problems may have more than one 

 correct answer.  In such cases, grid only one 
 answer.

5.  Mixed numbers such as         1
2

3  must be gridded

    as 3.5 or 7/2. (If                     
//

3 /1
//

is entered into the 

    grid, it will be interpreted as      31
2

, not       1
2

3 .)

6.   Decimal answers: If you obtain a decimal 
  answer with more digits than the grid can 
  accommodate, it may be either rounded or 
  truncated, but it must fill the entire grid.
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Fraction
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Write
answer
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7
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. . . .
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Answer:  201 – either position is correct

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
02 1

1
0

. . . .

2

3

1
2

3

0
1
2

3

0
1
2

3

//
102

2222

33333333 33333333

2222

33333333

2222

3333333 33333333

2222

33333333

2222

33333333

2222

3333333

NOTE:  You 
may start your 
answers in any 
column, space 
permitting. 
Columns you 
don’t need to 
use should be 
left blank.
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31

x

y

O (4, 0) (20, 0)

(h, k)

In the xy-plane above, the circle has center h k,( ) and
radius 10. What is the value of k ?

32

In the xy-plane, line  has a y-intercept of −13 and is

perpendicular to the line with equation y = −
2
3
x . If

the point b10,( ) is on line  , what is the value of b ?

33

Blood type
Rhesus factor A B AB O

+ 33 9 3 37
− 7 2 1 x

Human blood can be classified into four common

blood types—A, B, AB, and O. It is also characterized

by the presence (+) or absence (–) of the rhesus

factor. The table above shows the distribution of

blood type and rhesus factor for a group of people. If

one of these people who is rhesus negative (–) is

chosen at random, the probability that the person has

blood type B is
1
9
. What is the value of x ?

4 4
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34

Number of Goals Scored by
a Soccer Team in 29 Games
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Based on the graph above, in how many of the games
played did the soccer team score goals equal to the
median number of goals for the 29 games?

35

Gisela would owe $15,500 in taxes each year if she
were not eligible for any tax deductions. This year,
Gisela is eligible for tax deductions that reduce the
amount of taxes she owes by $2,325.00. If these tax
deductions reduce the taxes Gisela owes this year
by d%, what is the value of d ?

36

x y
3
4

−
1
2

= 12

ax by− = 9

The system of equations above has no solutions. If a

and b are constants, what is the value of
a
b
?

4 4
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Questions 37 and 38 refer to the following
information.

International Tourist Arrivals, in millions
Country 2012 2013

France 83.0 84.7
United States 66.7 69.8
Spain 57.5 60.7
China 57.7 55.7
Italy 46.4 47.7
Turkey 35.7 37.8
Germany 30.4 31.5
United Kingdom 26.3 32.2
Russia 24.7 28.4

The table above shows the number of international
tourist arrivals, rounded to the nearest tenth of a million,
to the top nine tourist destinations in both 2012 and
2013.

37

Based on the information given in the table, how
much greater, in millions, was the median number of
international tourist arrivals to the top nine tourist
destinations in 2013 than the median number in
2012, to the nearest tenth of a million?

38

The number of international tourist arrivals in Russia
in 2012 was 13.5% greater than in 2011. The number
of international tourist arrivals in Russia was
kmillion more in 2012 than in 2011. What is the
value of k to the nearest integer?

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section.

4 4
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Reading Test
65 MINUTES, 52 QUESTIONS

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

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 fromMary Helen Stefaniak, The
Cailiffs of Baghdad, Georgia: A Novel. ©2010 byMary Helen
Stefaniak.

Miss Grace Spivey arrived in Threestep, Georgia,
in August 1938. She stepped off the train wearing a
pair of thick-soled boots suitable for hiking, a navy
blue dress, and a little white tam that rode the wavesLine

5 of her red hair at a gravity-defying angle. August was
a hellish month to step off the train in Georgia,
although it was nothing, she said, compared to the
119 degrees that greeted her when she arrived one
time in Timbuktu, which, she assured us, was a real

10 place in Africa. I believe her remark irritated some of
the people gathered to welcome her on the burned
grass alongside the tracks. When folks are sweating
through their shorts, they don’t like to hear that this
is nothing compared to someplace else. Irritated or

15 not, the majority of those present were inclined to see
the arrival of the new schoolteacher in a positive
light. Hard times were still upon us in 1938, but, like
my momma said, “We weren’t no poorer than we’d
ever been,” and the citizens of Threestep were in the

20 mood for a little excitement.
Miss Spivey looked like just the right person to

give it to them. She was, by almost anyone’s
standards, a woman of the world. She’d gone to
boarding schools since she was six years old; she’d

25 studied French in Paris and drama in London; and
during what she called a “fruitful intermission” in her
formal education, she had traveled extensively in the

Near East and Africa with a friend of her
grandmother’s, one Janet Miller, who was a medical

30 doctor from Nashville, Tennessee. After her travels
with Dr. Miller, Miss Spivey continued her education
by attending Barnard College in New York City. She
told us all that at school the first day. When my little
brother Ralphord asked what did she study at

35 Barnyard College, Miss Spivey explained that
Barnard, which she wrote on the blackboard, was the
sister school of Columbia University, of which, she
expected, we all had heard.

It was there, she told us, in the midst of trying to
40 find her true mission in life, that she wandered one

afternoon into a lecture by the famous John Dewey,
who was talking about his famous book, Democracy
and Education. Professor Dewey was in his seventies
by then, Miss Spivey said, but he still liked to chat

45 with students after a lecture—especially female
students, she added—sometimes over coffee, and see
in their eyes the fire his words could kindle. It was
after this lecture and subsequent coffee that Miss
Spivey had marched to the Teacher’s College and

50 signed up, all aflame. Two years later, she told a
cheery blue-suited woman from the WPA1 that she
wanted to bring democracy and education to the
poorest, darkest, most remote and forgotten corner
of America.

55 They sent her to Threestep, Georgia.
Miss Spivey paused there for questions, avoiding

my brother Ralphord’s eye.
What we really wanted to know about—all

twenty-six of us across seven grade levels in the one
60 room—was the pearly white button hanging on a
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string in front of the blackboard behind the teacher’s
desk up front. That button on a string was something
new. When Mavis Davis (the only bona fide seventh
grader, at age thirteen) asked what it was for, Miss

65 Spivey gave the string a tug, and to our astonishment,
the whole world—or at least a wrinkled map of
it—unfolded before our eyes. Her predecessor, Miss
Chandler, had never once made use of that map,
which was older than our fathers, and until that

70 moment, not a one of us knew it was there.
Miss Spivey showed us on the map how she and

Dr. Janet Miller had sailed across the Atlantic Ocean
and past the Rock of Gibraltar into the
Mediterranean Sea. Using the end of a ruler, she

75 gently tapped such places as Morocco and Tunis and
Algiers to mark their route along the top of Africa.
They spent twenty hours on the train to Baghdad, she
said, swathed in veils against the sand that crept in
every crack and crevice.

80 “And can you guess what we saw from the train?”
Miss Spivey asked. We could not. “Camels!” she said.
“We saw a whole caravan of camels.” She looked
around the room, waiting for us to be amazed and
delighted at the thought.

85 We all hung there for a minute, thinking hard,
until Mavis Davis spoke up.

“She means like the three kings rode to
Bethlehem,” Mavis said, and she folded her hands
smugly on her seventh-grade desk in the back of the

90 room.
Miss Spivey made a mistake right then. Instead of

beaming upon Mavis the kind of congratulatory
smile that old Miss Chandler would have bestowed
on her for having enlightened the rest of us, Miss

95 Spivey simply said, “That’s right.”
1 The Works Progress Administration (WPA) was a government
agency that hired people for public and cultural development
projects and services.

1

The narrator of the passage can best be described as

A) one of Miss Spivey’s former students.
B) Miss Spivey’s predecessor.
C) an anonymous member of the community.
D) Miss Spivey herself.

2

In the passage, Threestep is mainly presented as a

A) summer retreat for vacationers.
B) small rural town.
C) town that is home to a prominent university.
D) comfortable suburb.

3

It can reasonably be inferred from the passage that
some of the people at the train station regard Miss
Spivey’s comment about the Georgia heat with

A) sympathy, because they assume that she is
experiencing intense heat for the first time.

B) disappointment, because they doubt that she will
stay in Threestep for very long.

C) embarrassment, because they imagine that she is
superior to them.

D) resentment, because they feel that she is
minimizing their discomfort.

4

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

A) Lines 2-5 (“She stepped . . . angle”)
B) Lines 10-14 (“I believe . . . else”)
C) Lines 14-20 (“Irritated . . . excitement”)
D) Lines 23-25 (“She’d gone . . . London”)

5

Miss Spivey most likely uses the phrase “fruitful
intermission” (line 26) to indicate that

A) she benefited from taking time off from her
studies in order to travel.

B) her travels with Janet Miller encouraged her to
start medical school.

C) her early years at boarding school resulted in
unanticipated rewards.

D) what she thought would be a short break from
school lasted several years.
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6

The interaction between Miss Spivey and Ralphord
serves mainly to

A) suggest that Miss Spivey has an exaggerated view
of what information should be considered
common knowledge.

B) establish a friendly dynamic between the
charming schoolchildren and their indulgent
and doting new instructor.

C) introduce Ralphord as a precocious young
student and Miss Spivey as a dismissive and
disinterested teacher.

D) demonstrate that the children want to amuse
Miss Spivey with their questions.

7

In the third paragraph, what is the narrator most
likely suggesting by describing Miss Spivey as having
“wandered” (line 40) in one situation and “marched”
(line 49) in another situation?

A) Dewey, knowing Miss Spivey wasn’t very
confident in her ability to teach, instilled in her a
sense of determination.

B) Talking with Dewey over coffee made Miss
Spivey realize how excited she was to teach in the
poorest, most remote corner of America.

C) After two years spent studying, Miss Spivey was
anxious to start teaching and be in charge of her
own classroom.

D) Miss Spivey’s initial encounter with Dewey’s
ideas was somewhat accidental but ultimately
motivated her to decisive action.

8

According to the passage, Miss Spivey ended up in
Threestep as a direct result of

A) her friendship with Janet Miller.
B) attending college in New York City.
C) talking with a woman at the WPA.
D) Miss Chandler’s retirement from teaching.

9

In the passage, when Miss Spivey announces that she
had seen camels, the students’ reaction suggests that
they are

A) delighted.
B) fascinated.
C) baffled.
D) worried.

10

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

A) Lines 82-84 (“She looked . . . thought”)
B) Lines 85-86 (“We all . . . up”)
C) Lines 87-90 (“She means . . . room”)
D) Lines 91-95 (“Instead . . . right”)
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Questions 11-21 are based on the following
passage and supplementary material.

This passage is adapted from David Owen, The Conundrum:
How Scientific Innovation, Increased Efficiency, and Good
Intentions CanMake Our Energy and Climate ProblemsWorse.
©2011 by David Owen.

Building good transit isn’t a bad idea, but it can
actually backfire if the new trains and buses merely
clear space on highway lanes for those who would
prefer to drive—a group that, historically, hasLine

5 included almost everyone with access to a car. To
have environmental value, new transit has to replace
and eliminate driving on a scale sufficient to cut
energy consumption overall. That means that a new
transit system has to be backed up by something that

10 impels complementary reductions in car use—say,
the physical elimination of traffic lanes or the
conversion of existing roadways into bike or bus
lanes, ideally in combination with higher fuel taxes,
parking fees, and tolls. Needless to say, those ideas

15 are not popular. But they’re necessary, because you
can’t make people drive less, in the long run, by
taking steps that make driving more pleasant,
economical, and productive.

One of the few forces with a proven ability to slow
20 the growth of suburban sprawl has been the

ultimately finite tolerance of commuters for long,
annoying commutes. That tolerance has grown in
recent decades, and not just in the United States, but
it isn’t unlimited, and even people who don’t seem to

25 mind spending half their day in a car eventually
reach a point where, finally, enough is enough. That
means that traffic congestion can have
environmental value, since it lengthens commuting
times and, by doing so, discourages the proliferation

30 of still more energy-hungry subdivisions—unless we
made the congestion go away. If, in a misguided
effort to do something of environmental value,
municipalities take steps that make long-distance car
commuting faster or more convenient—by adding

35 lanes, building bypasses, employing traffic-control

measures that make it possible for existing roads to
accommodate more cars with fewer delays, replacing
tollbooths with radio-based systems that don’t
require drivers even to slow down—we actually make

40 the sprawl problem worse, by indirectly encouraging
people to live still farther from their jobs, stores,
schools, and doctors’ offices, and by forcing
municipalities to further extend road networks,
power grids, water lines, and other civic

45 infrastructure. If you cut commuting time by
10 percent, people who now drive fifty miles each
way to work can justify moving five miles farther out,
because their travel time won’t change. This is how
metropolitan areas metastasize. It’s the history of

50 suburban expansion.
Traffic congestion isn’t an environmental

problem; traffic is. Relieving congestion without
doing anything to reduce the total volume of cars can
only make the real problem worse. Highway

55 engineers have known for a long time that building
new car lanes reduces congestion only temporarily,
because the new lanes foster additional driving—a
phenomenon called induced traffic. Widening roads
makes traffic move faster in the short term, but the

60 improved conditions eventually attract additional
drivers and entice current drivers to drive more, and
congestion reappears, but with more cars—and that
gets people thinking about widening roads again.
Moving drivers out of cars and into other forms of

65 transportation can have the same effect, if existing
traffic lanes are kept in service: road space begets
road use.

One of the arguments that cities inevitably make
in promoting transit plans is that the new system, by

70 relieving automobile congestion, will improve the
lives of those who continue to drive. No one ever
promotes a transit scheme by arguing that it would
make traveling less convenient—even though, from
an environmental perspective, inconvenient travel is

75 a worthy goal.
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Figure 1

Region
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1,300

Before 
alteration

Vehicles per day on
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After
alteration
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0

0

50,000

0

After
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Change
in traffic*
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Effect of Route Capacity Reduction in Selected Regions

*Change in regional traffic in proportion to traffic previously using the altered road
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Figure 2
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Figures adapted from S. Cairns et al., “Disappearing Traffic? The Story So Far.” ©2002 by UCL.

11

The main purpose of the passage is to

A) provide support for the claim that efforts to
reduce traffic actually increase traffic.

B) dispute the widely held belief that building and
improving mass transit systems is good for the
environment.

C) discuss the negative environmental
consequences of car-focused development and
suburban sprawl.

D) argue that one way to reduce the negative
environmental effects of traffic is to make
driving less agreeable.

12

Which choice best supports the idea that the author
assumes that, all things being equal, people would
rather drive than take mass transit?

A) Lines 1-5 (“Building . . . car”)
B) Lines 5-8 (“To have . . . overall”)
C) Lines 15-18 (“But they’re . . . productive”)
D) Lines 19-22 (“One . . . commutes”)
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13

As used in line 9, “backed up” most nearly means

A) supported.
B) copied.
C) substituted.
D) jammed.

14

In the first paragraph, the author concedes that his
recommendations are

A) costly to implement.
B) not widely supported.
C) strongly opposed by experts.
D) environmentally harmful in the short term.

15

Based on the passage, how would the author most
likely characterize many attempts to improve traffic?

A) They are doomed to fail because most people like
driving too much to change their habits.

B) They overestimate how tolerant people are of
long commutes.

C) They are well intentioned but ultimately lead to
environmental harm.

D) They will only work if they make driving more
economical and productive.

16

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

A) Lines 8-14 (“That . . . tolls”)
B) Lines 22-26 (“That . . . enough”)
C) Lines 31-40 (“If, in . . . worse”)
D) Lines 64-67 (“Moving . . . use”)

17

According to the passage, reducing commuting time
for drivers can have which of the following effects?

A) Drivers become more productive employees
than they previously were.

B) Mass transit gets extended farther into suburban
areas than it previously was.

C) Mass transit carries fewer passengers and
receives less government funding than it
previously did.

D) Drivers become more willing to live farther from
their places of employment than they previously
were.

18

As used in line 72, “promotes” most nearly means

A) upgrades.
B) serves.
C) advocates.
D) develops.

19

According to figure 1, how many vehicles traveled on
the altered road through the Southampton city center
per day before the route was altered?

A) 3,081
B) 5,316
C) 24,101
D) 26,522
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20

Do the data in figure 1 support or weaken the
argument of the author of the passage, and why?

A) Support, because the data show that merely
moving drivers out of cars can induce traffic.

B) Support, because the data show that reducing
road capacity can lead to a net reduction in
traffic.

C) Weaken, because the data show that in some
cases road alterations lead to greater traffic on
surrounding roads.

D) Weaken, because the data show that traffic
reductions due to road alterations tend to be
brief.

21

Based on figure 2, the engineers surveyed were most
skeptical of the idea that in the event of a reallocation
of road space, drivers would change

A) when they travel.
B) their means of traveling.
C) how often they make a journey.
D) their driving style.

1 1

...............................................................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E9



306

Unauthorized copying or reuse of any part of this page is illegal. CO N T I N UE

Questions 22-32 are based on the following
passage.

This passage is adapted from Sabrina Richards, “Pleasant to
the Touch.” ©2012 by The Scientist.

In the early 1990s, textbooks acknowledged that
humans had slow-conducting nerves, but asserted
that those nerves only responded to two types of
stimuli: pain and temperature. Sensations of pressureLine

5 and vibration were believed to travel only along
myelinated, fast-signaling nerve fibers, which also
give information about location. Experiments
blocking nerve fibers supported this notion.
Preventing fast fibers from firing (either by clamping

10 the relevant nerve or by injecting the local anesthetic
lidocaine) seemed to eliminate the sensation of
pressure altogether, but blocking slow fibers only
seemed to reduce sensitivity to warmth or a small
painful shock.

15 Håkan Olausson and his Gothenburg University
colleagues Åke Vallbo and Johan Wessberg
wondered if slow fibers responsive to gentle pressure
might be active in humans as well as in other
mammals. In 1993, they corralled 28 young

20 volunteers and recorded nerve signals while gently
brushing the subjects’ arms with their fingertips.
Using a technique called microneurography, in
which a fine filament is inserted into a single nerve to
capture its electrical impulses, the scientists were able

25 to measure how quickly—or slowly—the nerves
fired. They showed that soft stroking prompted
two different signals, one immediate and one
delayed. The delay, Olausson explains, means that
the signal from a gentle touch on the forearm will

30 reach the brain about a half second later. This delay
identified nerve impulses traveling at speeds
characteristic of slow, unmyelinated fibers—about
1 meter/second—confirming the presence of these
fibers in human hairy skin. (In contrast, fast-

35 conducting fibers, already known to respond to
touch, signal at a rate between 35 and 75 m/s.)

Then, in 1999, the group looked more closely at
the characteristics of the slow fibers. They named
these “low-threshold” nerves “C-tactile,” or CT,

40 fibers, said Olausson, because of their “exquisite
sensitivity” to slow, gentle tactile stimulation, but
unresponsiveness to noxious stimuli like pinpricks.

But why exactly humans might have such fibers,
which respond only to a narrow range of rather

45 subtle stimuli, was initially mystifying. Unlike other
types of sensory nerves, CT fibers could be found

only in hairy human skin—such as the forearm and
thigh. No amount of gentle stroking of hairless skin,
such as the palms and soles of the feet, prompted

50 similar activity signatures. Olausson and his
colleagues decided that these fibers must be
conveying a different dimension of sensory
information than fast-conducting fibers.

Although microneurography can give
55 information about how a single nerve responds to

gentle brushing and pressure, it cannot tease out
what aspect of sensation that fiber relays, says
Olausson. He wanted to know if that same slow
nerve can distinguish where the brush touches the

60 arm, and whether it can discern the difference
between a goat-hair brush and a feather. Most
importantly, could that same fiber convey a pleasant
sensation?

To address the question, Olausson’s group sought
65 out a patient known as G.L. who had an unusual

nerve defect. More than 2 decades earlier, she had
developed numbness across many parts of her body
after taking penicillin to treat a cough and fever.
Testing showed that she had lost responsiveness to

70 pressure, and a nerve biopsy confirmed that G.L.’s
quick-conducting fibers were gone, resulting in an
inability to sense any pokes, prods, or pinpricks
below her nose. But she could still sense warmth,
suggesting that her slow-conducting unmyelinated

75 fibers were intact.
Upon recruiting G.L., Olausson tested her by

brushing her arm gently at the speed of between
2–10 centimeters per second. She had more trouble
distinguishing the direction or pressure of the brush

80 strokes than most subjects, but reported feeling a
pleasant sensation. When the researchers tried
brushing her palm, where CT fibers are not found,
she felt nothing.

Olausson used functional MRI studies to examine
85 which areas of the brain lit up when G.L.’s arm was

gently brushed to activate CT fibers. In normal
subjects, both the somatosensory and insular cortices
were activated, but only the insular cortex [which
processes emotion] was active when researchers

90 brushed G.L.’s arm. This solidified the notion that
CT fibers convey a more emotional quality of touch,
rather than the conscious aspect that helps us
describe what we are sensing. CT fibers, it seemed,
specifically provide pleasurable sensations.
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22

Based on the passage, textbook authors in the early
1990s would most likely have expected which
condition to result from the blocking of fast fibers?

A) The rate at which other nerve fibers fired would
increase.

B) The test subject would perceive gentle stimuli as
painful.

C) The body would compensate by using slow fibers
to sense pressure.

D) The ability to perceive vibrations would be
impaired.

23

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

A) Lines 1-4 (“In the . . . temperature”)
B) Lines 4-7 (“Sensations . . . location”)
C) Lines 12-14 (“blocking . . . shock”)
D) Lines 34-36 (“In contrast . . . 75 m/s”)

24

As used in line 18, “active” most nearly means

A) present.
B) attentive.
C) movable.
D) restless.

25

As used in line 24, “capture” most nearly means

A) occupy.
B) seize.
C) record.
D) influence.

26

Which conclusion is best supported by the findings
of Olausson’s 1993 experiment?

A) Stimulation at bodily extremities can be sensed
as rapidly as stimulation closer to the brain.

B) The presence of hairs in human skin lessens the
speed with which nerves conduct signals.

C) Gentle pressure is sensed not only by fast fibers
but also by slow fibers.

D) The speed at which a nerve fires is dependent on
the strength of pressure applied to the nerve.

27

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

A) Lines 22-26 (“Using . . . fired”)
B) Lines 26-28 (“They . . . delayed”)
C) Lines 28-30 (“The delay . . . later”)
D) Lines 37-38 (“Then . . . fibers”)

28

The sentence in lines 43-45 (“But . . . mystifying”)
serves mainly to

A) identify factors that Olausson had previously
failed to consider.

B) propose a solution to a dilemma encountered by
Olausson.

C) anticipate a potential criticism of Olausson by
the reader.

D) show a problem from the perspective of
Olausson’s team.
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29

It can reasonably be inferred that one of the intended
goals of the 1999 experiment was to determine the

A) precise nature of sensations that CT fibers can
convey.

B) relationship between body hair and CT fiber
function.

C) role played by CT fibers in the perception of
pain.

D) effect of microneurography on CT fiber
signaling.

30

The main purpose of the sixth paragraph
(lines 64-75) is to

A) identify those of G.L.’s neurological conditions
that might be relieved by the experiment.

B) contextualize the nerve function of G.L. by
comparing it with that of other adults.

C) detail procedures that G.L. had experienced
during previous experiments.

D) indicate why G.L.’s medical condition was of
value to Olausson’s experiment.

31

According to the passage, G.L. differed from
Olausson’s other test subjects in terms of the

A) number of cortices activated in the brain during
gentle brushing.

B) physical dimensions of the somatosensory
cortex.

C) intensity of nerve signals required to activate the
insular cortex.

D) effect of MRI scanning on the basic function of
brain cortices.

32

According to the passage, humans experience an
emotional aspect of touch when

A) brain cortices are shielded from nerve signals.
B) CT fibers are exposed to a stimulus.
C) nerve fibers that sense pain are suppressed.
D) conscious aspects of sensation are ignored.
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Questions 33-42 are based on the following
passages.

Passage 1 is adapted from a speech delivered in 1898 by
Albert J. Beveridge, “March of the Flag.” Passage 2 is
adapted from a speech delivered in 1900 by William
Jennings Bryan, “Imperialism.”

Passage 1
Fellow-Citizens: It is a noble land that God has

given us; a land that can feed and clothe the world; a
land whose coast lines would enclose half the
countries of Europe; a land set like a sentinel betweenLine

5 the two imperial oceans of the globe; a greater
England with a nobler destiny. It is a mighty people
that He has planted on this soil; a people sprung
from the most masterful blood of history; a people
perpetually revitalized by the virile . . . working-folk

10 of all the earth; a people imperial by virtue of their
power, by right of their institutions, by authority of
their heaven-directed purposes—the propagandists
and not the misers of liberty. It is a glorious history
our God has bestowed upon His chosen people; a

15 history whose keynote was struck by Liberty Bell; a
history heroic with faith in our mission and our
future; a history of statesmen, who flung the
boundaries of the Republic out into unexplored
lands . . . a history of soldiers, who carried the flag

20 across blazing deserts and through the ranks of
hostile mountains, even to the gates of sunset; a
history of a multiplying people, who overran a
continent in half a century . . . a history divinely
logical, in the process of whose tremendous

25 reasoning we find ourselves to-day. . . .
Think of the thousands of Americans who will

pour into Hawaii and Porto Rico when the
Republic’s laws cover those islands with justice and
safety! Think of the tens of thousands of Americans

30 who will invade . . . the Philippines when a liberal
government . . . shall establish order and equity
there! Think of the hundreds of thousands of
Americans who will build a . . . civilization of energy
and industry in Cuba, when a government of law

35 replaces the double reign of anarchy and tyranny!—
think of the prosperous millions that Empress of
Islands will support when, obedient to the law of
political gravitation, her people ask for the highest
honor liberty can bestow, the sacred Order of the

40 Stars and Stripes, the citizenship of the Great
Republic!

Passage 2
If it is right for the United States to hold the

Philippine Islands permanently and imitate
European empires in the government of colonies, the

45 Republican party ought to state its position and
defend it, but it must expect the subject races to
protest against such a policy and to resist to the
extent of their ability.

The Filipinos do not need any encouragement
50 from Americans now living. Our whole history has

been an encouragement not only to the Filipinos, but
to all who are denied a voice in their own
government. If the Republicans are prepared to
censure all who have used language calculated to

55 make the Filipinos hate foreign domination, let them
condemn the speech of Patrick Henry. When he
uttered that passionate appeal, “Give me liberty or
give me death,” he exprest a sentiment which still
echoes in the hearts of men.

60 Let them censure Jefferson; of all the statesmen of
history none have used words so offensive to those
who would hold their fellows in political bondage.
Let them censure Washington, who declared that the
colonists must choose between liberty and slavery.

65 Or, if the statute of limitations has run against
the sins of Henry and Jefferson and Washington, let
them censure Lincoln, whose Gettysburg speech will
be quoted in defense of popular government when
the present advocates of force and conquest are

70 forgotten.
Some one has said that a truth once spoken can

never be recalled. It goes on and on, and no one can
set a limit to its ever-widening influence. But if it
were possible to obliterate every word written or

75 spoken in defense of the principles set forth in the
Declaration of Independence, a war of conquest
would still leave its legacy of perpetual hatred, for it
was God himself who placed in every human heart
the love of liberty. He never made a race of people so

80 low in the scale of civilization or intelligence that it
would welcome a foreign master.

Those who would have this Nation enter upon a
career of empire must consider, not only the effect of
imperialism on the Filipinos, but they must also

85 calculate its effects upon our own nation. We cannot
repudiate the principle of self-government in the
Philippines without weakening that principle here.
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33

In Passage 1, Beveridge asserts that the resources and
immensity of the United States constitute a

A) safeguard against foreign invasion.
B) replication of conditions in Europe.
C) divine gift to the American people.
D) source of envy for people in other countries.

34

In the second paragraph of Passage 1 (lines 26-41),
the commands given by Beveridge mainly serve to

A) remind the audience of its civic responsibilities.
B) anticipate the benefits of a proposed policy.
C) emphasize the urgency of a national problem.
D) refute arguments that opponents have advanced.

35

As used in line 72, “recalled” most nearly means

A) repeated.
B) retracted.
C) rejected.
D) remembered.

36

It can reasonably be inferred from Passage 2 that
Bryan considers the preference for national
sovereignty over foreign rule to be a

A) reaction to the excesses of imperial governments
in the modern era.

B) sign that the belief in human equality is
widespread.

C) testament to the effects of the foreign policy of
the United States.

D) manifestation of an innate drive in humans
toward self-rule.

37

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

A) Lines 53-56 (“If the . . . Henry”)
B) Lines 72-73 (“It goes . . . influence”)
C) Lines 79-81 (“He never . . . master”)
D) Lines 82-85 (“Those . . . nation”)

38

As used in line 85, “calculate” most nearly means

A) evaluate.
B) design.
C) assume.
D) multiply.

39

In developing their respective arguments, Beveridge
(Passage 1) and Bryan (Passage 2) both express
admiration for the

A) founding and history of the United States.
B) vibrancy and diversity of American culture.
C) worldwide history of struggles for independence.
D) idealism that permeates many aspects of

American society.
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40

Which choice best describes a central difference
between how Beveridge (Passage 1) and Bryan
(Passage 2) view the concept of liberty as it is realized
in the United States?

A) Beveridge presents it as the direct inheritance of
European colonization, whereas Bryan presents
it as a sharp break from earlier governments in
Europe.

B) Beveridge considers it so exemplary as to justify
conquest of other regions, whereas Bryan warns
that its exemplary quality would be undermined
by imperial expansion.

C) Beveridge argues that it arose organically as the
United States matured, whereas Bryan argues
that it was present from the country’s
beginnings.

D) Beveridge regards it as a model that should be
shared with other countries, whereas Bryan
believes that it is unique to the United States and
could not work elsewhere.

41

It can most reasonably be inferred from Passage 2
that Bryan would criticize the vision of American
governance of island territories that Beveridge
presents in Passage 1 for being

A) unrealistic, since most Americans would be
unwilling to relocate to distant islands.

B) deceptive, since economic domination would be
the true goal of the American government.

C) impractical, since the islanders would insist
upon an equal distribution of resources.

D) naive, since the islanders would object to being
governed by Americans.

42

Which choice from Passage 2 provides the best
evidence for the answer to the previous question?

A) Lines 42-48 (“If it . . . ability”)
B) Lines 49-50 (“The Filipinos . . . living”)
C) Lines 50-53 (“Our . . . government”)
D) Lines 56-59 (“When . . . men”)
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Questions 43-52 are based on the following
passage and supplementary material.

This passage is adapted from Peter A. Ensminger, Life Under
the Sun. ©2001 by Peter A. Ensminger.

Many millennia before the invention of
herbicides, farmers simply plowed their fields to
control weeds. Even today, plowing can constitute a
valuable part of an integrated weed-managementLine

5 program. Although plowing kills standing weeds,
farmers have long known that it often leads to the
emergence of new weed seedlings in a few weeks.

Ecologists have shown that a farmer’s field can
have 50,000 or more weed seeds per square meter

10 buried beneath the soil surface. Plant physiologists
have shown that seeds buried more than about one
centimeter below the soil surface do not receive
enough light to germinate. Do the blades of a plow,
which can reach more than a foot beneath the soil

15 surface, bring some of these buried seeds to the
surface where their germination is induced by
exposure to sunlight?

Two ecologists, Jonathan Sauer and Gwendolyn
Struik, began to study this question in the 1960s. In a

20 relatively simple experiment, they went to ten
different habitats in Wisconsin during the night and
collected pairs of soil samples. They stirred up the
soil in one sample of each pair in the light and stirred
up the other sample of each pair in the dark. They then

25 exposed all ten pairs to natural sunlight in a
greenhouse. For nine of the ten pairs of soil samples,
weed growth was greater in the samples stirred up in
light. They concluded that soil disturbance gives
weed seeds a “light break,” and this stimulates their

30 germination.
More recently, Karl Hartmann of Erlangen

University in Germany reasoned that when farmers
plowed their fields during the day, the buried weed
seeds are briefly exposed to sunlight as the soil is

35 turned over, and that this stimulates their
germination. Although the light exposures from
plowing may be less than one millisecond, that can
be enough to induce seed germination. Thus the
germination of weed seeds would be minimized if

40 farmers simply plowed their fields during the night,
when the photon fluence rate [the rate at which
photons hit the surface] is below 1015 photons per
square meter per second. Although even under these

conditions hundreds of millions of photons strike
45 each square millimeter of ground each second, this

illumination is below the threshold needed to
stimulate the germination of most seeds.

Hartmann says that he was very skeptical when
he first came up with this idea because he assumed

50 that such a simple method of weed control as
plowing at nighttime must be ineffective or it would
have been discovered long ago. But the subsequent
experiments, first presented at a 1989 scientific
meeting in Freiburg, Germany, clearly demonstrated

55 that the method can be effective.
Hartmann tested his idea by plowing two

agricultural strips near Altershausen, Germany.
The farmer Karl Seydel cultivated one strip, repeated
threefold, at around midday and the other strip

60 at night. No crops were planted in these pilot
experiments, to avoid possible competition with
the emerging weeds. The results were dramatic.
More than 80 percent of the surface of the field
plowed in daylight was covered by weeds, whereas

65 only about 2 percent of the field plowed at night was
covered by weeds.

This method of weed control is currently being
used by several farmers in Germany. Because many
of the same weed species that invade farmers’ fields

70 in Germany also invade fields elsewhere in the world,
this method should be successful elsewhere. In fact,
recent studies at universities in Nebraska, Oregon,
Minnesota, Denmark, Sweden, and Argentina
support this idea.
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Number of Emerged Seedlings in Soil Samples
One Month after Soil Was Disturbed

Sample Source of soil

Number of emerged
seedlings in soil
disturbed in

light darkness
A deciduous woods 4 0
B deciduous woods 2 1
C deciduous woods 6 2
D conifer plantation 8 3
E conifer plantation 2 1
F tall-grass prairie 5 1
G old pasture 0
H old pasture 2
I muck field 14 2
J muck field 5

2
1

3

Adapted from Jonathan Sauer and Gwendolyn Struik, “A Possible
Ecological Relation between Soil Disturbance, Light-Flash, and Seed
Germination.” ©1964 by Jonathan Sauer and Gwendolyn Struik.

43

According to the passage, exposure to light allows
seeds to

A) begin to develop.
B) absorb necessary nutrients.
C) withstand extreme temperatures.
D) achieve maximum growth.

44

The question in the second paragraph (lines 13-17)
primarily serves to

A) emphasize the provisional nature of the findings
discussed in the passage.

B) introduce the specific research topic addressed in
the passage.

C) suggest the hypothetical impact of the studies
analyzed in the passage.

D) indicate the level of disagreement about the
methods explored in the passage.

45

As used in line 16, “induced” most nearly means

A) lured.
B) established.
C) convinced.
D) stimulated.

46

Which choice best supports the idea that seeds
present in fields plowed at night are exposed to some
amount of light?

A) Lines 31-36 (“More . . . germination”)
B) Lines 36-38 (“Although . . . germination”)
C) Lines 43-47 (“Although . . . seeds”)
D) Lines 48-52 (“Hartmann . . . ago”)

47

The passage suggests that if Seydel had planted wheat
or corn on the two agricultural strips in Hartmann’s
experiment, the percentage of the surface of each
strip covered with weeds would likely have been

A) lower than the percentage that Hartmann found.
B) higher than the percentage that Hartmann had

predicted.
C) nearly impossible for Hartmann to determine.
D) comparable to Hartmann’s original projection.

48

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

A) Lines 56-60 (“Hartmann . . . night”)
B) Lines 60-62 (“No crops . . . weeds”)
C) Line 62 (“The results . . . dramatic”)
D) Lines 63-66 (“More . . . weeds”)

1 1
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49

As used in line 62, “dramatic” most nearly means

A) theatrical.
B) sudden.
C) impressive.
D) emotional.

50

According to the table, in which soil sample
disturbed in darkness did the fewest number of
seedlings emerge?

A) Sample A
B) Sample B
C) Sample C
D) Sample D

51

As presented in the table, which sample produced the
most seedlings when the soil was disturbed in light?

A) Sample G
B) Sample H
C) Sample I
D) Sample J

52

The data presented in the table most directly support
which claim from the passage?

A) Lines 1-3 (“Many . . . weeds”)
B) Lines 8-10 (“Ecologists . . . surface”)
C) Lines 10-13 (“Plant . . . germinate”)
D) Lines 38-43 (“Thus . . . second”)

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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Writing and LanguageTest
35 MINUTES, 44 QUESTIONS

Turn to Section 2 of your answer sheet to answer the questions in this section.

Each passage below is accompanied by a number of questions. For some questions, you
will consider how the passage might be revised to improve the expression of ideas. For
other questions, you will consider how the passage might be edited to correct errors in
sentence structure, usage, or punctuation. A passage or a question may be accompanied by
one or more graphics (such as a table or graph) that you will consider as you make revising
and editing decisions.

Some questions will direct you to an underlined portion of a passage. Other questions will
direct you to a location in a passage or ask you to think about the passage as a whole.

After reading each passage, choose the answer to each question that most effectively
improves the quality of writing in the passage or that makes the passage conform to the
conventions of standard written English. Many questions include a “NO CHANGE”option.
Choose that option if you think the best choice is to leave the relevant portion of the
passage as it is.

Questions 1-11 are based on the following passage.

How a Cat in a Hat Changed Children’s Education

In a 1954 Lifemagazine article, author John Hersey

expressed concern that children in the United States were

disengaged from learning how to read. Among other

problems, Hersey noted, the reading material available to

grade-schoolers had a hard time competing with

television, radio, 1 and other media for children’s

attention. One solution he proposed was to make

2 2
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1

A) NO CHANGE
B) and with
C) and also
D) and competing with

20
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children’s books more 2 interesting, since “an

individual’s sense of wholeness . . . follows, and cannot

precede, a sense of accomplishment.”

The story of The Cat in the Hat’s publication began

when William 3 Spaulding, the director of the

education division at the publishing company

Houghton Mifflin, read Hersey’s article and had an idea.

Spaulding agreed that there was a need for appealing

books for beginning 4 readers. He thought he knew

who should write one. He arranged to have dinner with

Theodor Geisel, who wrote and illustrated children’s

books under the name “Dr. Seuss,” and issued him a

challenge: “Write me a story that first graders can’t put

......................................................................................................

down!”

...........................

2 2
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2

The writer wants to include a quotation by Hersey
that supports the topic of the passage. Which choice
best accomplishes this goal?

A) NO CHANGE
B) interesting, since “learning starts with failure; the

first failure is the beginning of education.”
C) interesting because “journalism allows its readers

to witness history; fiction gives its readers an
opportunity to live it.”

D) interesting with “drawings like those of the
wonderfully imaginative geniuses among
children’s illustrators.”

3

A) NO CHANGE
B) Spaulding the director
C) Spaulding, the director,
D) Spaulding—the director

4

Which choice most effectively combines the
sentences at the underlined portion?

A) readers, and he
B) readers—namely, he
C) readers; and Spaulding
D) readers, and meanwhile he

21
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Having 5 known Spaulding for many years and

having maintained a professional relationship with him,

Geisel was an experienced writer and illustrator.

6 However, this new project presented him with an

obstacle. Spaulding told Geisel to write his entire book

using a restricted vocabulary from an elementary school

list of 348 words. Geisel started two stories, only to

abandon them when he found that he needed to use

words that were not on the list. On the verge of giving up,

7 Geisel’s story finally hit upon an image that became

its basis: a cat wearing a battered stovepipe hat. His main

character established, Geisel commenced the difficult task

of writing a book with a limited vocabulary. 8 At the

end of a duration nine months long, The Cat in the Hat

was complete.

2 2
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5

Which choice best supports the information that
follows in the sentence?

A) NO CHANGE
B) acquired a reputation for perfectionism and for

setting high standards for his work,
C) been interested in politics before breaking into

the genre of children’s literature,
D) published nine children’s books and having

received three nominations for the prestigious
Caldecott Medal,

6

A) NO CHANGE
B) For example,
C) Furthermore,
D) At any rate,

7

A) NO CHANGE
B) an image that Geisel finally hit upon became the

basis of his story:
C) Geisel finally hit upon the image that became the

basis for his story:
D) the story was finally based on an image that

Geisel hit upon:

8

A) NO CHANGE
B) After thirty-six weeks—or nine months—had

passed,
C) After a length of nine months had elapsed,
D) Nine months later,

22
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The book was a hit. Children were entertained by its

plot about the antics of a mischievous cat and 9 is

captivated by its eye-catching illustrations and

memorable rhythms and rhymes. Its sales inspired

another publishing company, Random House, to

establish a series for early readers called Beginner Books,

which featured works by Geisel and other writers, and

other publishers quickly followed suit. In the years that

10 followed. Many talented writers and illustrators of

children’s books imitated Geisel’s formula of restricted

vocabulary and whimsical artwork. But perhaps the best

proof of The Cat in the Hat’s success is not its influence

on other books but its 11 limited vocabulary and

appealing word choices.
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9

A) NO CHANGE
B) was
C) has been
D) DELETE the underlined portion.

10

A) NO CHANGE
B) followed; many
C) followed, many
D) followed—many

11

The writer wants a conclusion that restates the
main themes of the passage. Which choice best
accomplishes this goal?

A) NO CHANGE
B) impressive worldwide sales that continue to

remain high to this day.
C) enduring ability to delight children and engage

them in learning how to read.
D) important role in the history of illustration in

the twentieth century.

23
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Questions 12-22 are based on the following passage.

Keep Student Volunteering Voluntary

A growing number of public schools in the

United States require students to complete community

service hours to graduate. Such volunteering, be it

helping at a local animal shelter, 12 when they pick up

litter, or working at a health-care facility, has obvious

benefits for the community it serves and teaches students

important life skills. But critics say that making

volunteerism compulsory misses the point of the act.

13 By its very definition, volunteer work is done

willingly. By requiring students to do community service

in order to graduate, school 14 officials’ are taking away

students’ choice to give up their time for nonprofit

activities, making volunteerism less meaningful and

pleasurable. According to a psychological concept called

the reactance theory, the loss of freedom in choosing an

activity can cause a negative reaction. For instance,

instead of focusing on the good they are doing, students

may become resentful of the demands that compulsory

volunteering places on their schedules.

2 2
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12

A) NO CHANGE
B) to pick up litter,
C) litter collection,
D) picking up litter,

13

The writer wants a transition from the previous
paragraph that highlights the criticism of compulsory
volunteering mentioned in the previous paragraph.
Which choice best accomplishes this goal?

A) NO CHANGE
B) Whatever the work may be,
C) For many students,
D) Fortunately for communities in need,

14

A) NO CHANGE
B) officials are taking away students
C) officials are taking away student’s
D) officials are taking away students’

24
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Proponents of compulsory 15 volunteering who are

in favor of it point out that it allows young people to

garner the benefits that volunteering offers. Students who

volunteer report increased self-esteem, better

relationship-building skills, and 16 increasingly busy

schedules. Some studies have also found that students

who do community service are more likely to volunteer

as adults, and thus 17 effect society positively over the

course of many years.
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...............................................................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E

15

A) NO CHANGE
B) volunteering, advocating it,
C) volunteering
D) volunteering and its advocates

16

Which choice provides a supporting example that is
most similar to the examples already in the sentence?

A) NO CHANGE
B) a closer connection with their community.
C) less time spent engaging in social activities.
D) little increase in academic achievement.

17

A) NO CHANGE
B) affect
C) effecting
D) affects

25
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However, most research looks at students who

volunteer in general, not making a distinction between

students who are required to volunteer by their schools

and those who volunteer willingly. One recent study by

Sara E. Helms, assistant professor of economics at

Samford University in Birmingham, Alabama, did focus

specifically on 18 mandatory volunteering. She found

that students who were required to volunteer rushed to

complete their service hours in early high 19 school,

they then did significantly less regular volunteer work in

the twelfth grade 20 than the service hours of those not

required to volunteer. Helms concluded that compulsory

volunteering does not necessarily create lifelong

volunteers.
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18

A) NO CHANGE
B) coercive
C) forcible
D) imperative

19

A) NO CHANGE
B) school; they then,
C) school. They, then
D) school; they then

20

A) NO CHANGE
B) than did students who were
C) than hours worked by students
D) compared with students

26
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Instead of requiring students to volunteer, schools

21 have to recognize that not all students are equally

well suited to the same activities. Many studies show that

when schools simply tell students about opportunities for

community service and connect them with organizations

that need help, more students volunteer of their own

free will. 22
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21

Which choice most effectively sets up the point made
in the next sentence?

A) NO CHANGE
B) should allow students to spend their time

participating in athletics and other
extracurricular activities.

C) should focus on offering arrangements that
make volunteering an easy and attractive choice.

D) are advised to recognize the limits of their ability
to influence their students.

22

The writer wants a conclusion that states the main
claim of the passage. Which choice best accomplishes
this goal?

A) It is imperative that schools do their part to find
volunteers for the many worthwhile
organizations in the United States.

B) Schools that do this will produce more engaged,
enthusiastic volunteers than schools that require
volunteer work.

C) Studies in the fields of psychology and
economics have revolutionized researchers’
understanding of volunteerism.

D) It is important that students choose charitable
work that suits their interests and values.

27
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Questions 23-33 are based on the following passage
and supplementary material.

Marsupials Lend a Hand to Science

Marsupials (mammals that carry their young in a

pouch) are a curiosity among biologists because they lack

a corpus callosum, the collection of nerve fibers

connecting the two hemispheres of the brain. In most

other mammals, the left hemisphere of the brain controls

the right side of the body, the right hemisphere controls

the left, and the corpus callosum allows communication

between the hemispheres. Scientists 23 are long

believing that this structure enables complex tasks by

sequestering skilled movement to a single hemisphere

without sacrificing coordination between both sides of

the body; this sequestration would explain handedness,

the tendency to consistently prefer 24 one hand over the

other, in humans. However, a recent finding of

handedness in marsupials suggests that a 25 trait other

than the presence of a corpus callosum 26 links as

handedness: bipedalism.
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23

A) NO CHANGE
B) will long be believing
C) have long believed
D) long believe

24

A) NO CHANGE
B) and favor the use of one hand over the other,
C) one hand over the other that could be chosen,
D) one hand on a regular basis,

25

A) NO CHANGE
B) trait,
C) trait;
D) trait:

26

A) NO CHANGE
B) correlates with
C) correlates from
D) links on

28
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Researchers at Saint Petersburg State University and

the University of Tasmania observed marsupials walking

on either two legs (bipeds) or four (quadrupeds) and

performing tasks such as bringing food to their mouths.

The scientists employed a mean handedness index;

27 negative scores indicated a left-forelimb preference

and positive scores indicated a right-forelimb preference.

While eating, the eastern gray kangaroo, red-necked

wallaby, red 28 kangaroo and, brush-tailed bettong, all

bipedal marsupials, preferred using their left forelimb, as

revealed by 29 positive mean handedness index values

less than 0.2 for all four species. These results suggest

handedness among these animals.
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Adapted from Andrey Giljov et al., “Parallel Emergence of True
Handedness in the Evolution of Marsupials and Placentals.” ©2015 by
Elsevier Ltd.

27

Which choice accurately reflects the information in
the graph?

A) NO CHANGE
B) scores of 0 or less indicated a left-forelimb

preference and positive scores indicated a lack of
forelimb preference.

C) positive scores indicated a lack of forelimb
preference and negative scores indicated a
right-forelimb preference.

D) positive scores indicated a left-forelimb
preference and negative scores indicated a
right-forelimb preference.

28

A) NO CHANGE
B) kangaroo, and
C) kangaroo; and
D) kangaroo—and,

29

Which choice most accurately reflects the data in the
graph?

A) NO CHANGE
B) positive mean handedness index values greater

than 0.6
C) positive mean handedness index values between

0.4 and 0.6
D) mean handedness index values of 0

29
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30 Having four feet, quadrupedal marsupials in the

study did not show a strong preference for the use of one

forelimb. For instance, gray short-tailed opossums and

sugar gliders were assigned mean handedness values very

close to zero—they used their right and left forelimbs

nearly equally. In effect, the study provided no evidence

of handedness among quadrupedal marsupials.
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30

Which choice provides the best transition from the
previous paragraph?

A) NO CHANGE
B) Like most other mammals,
C) In contrast to their bipedal counterparts,
D) While using their forelimbs for eating,

30
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31 Kangaroos, though, still do not exhibit

handedness to the extent that humans do. As the

researchers noted, the quadrupeds typically live in trees

and employ all four limbs in climbing. The bipeds, on the

other hand, are far less arboreal, leaving their forelimbs

relatively free for tasks in 32 whom handedness may

confer an evolutionary advantage. Why the majority of

marsupials studied preferred their left forelimbs while the

majority of humans prefer their right remains a mystery,

however, 33 as does the mechanism by which, in the

absence of a corpus callosum, the hemispheres of the

marsupial brain communicate.
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31

Which choice presents a main claim of the passage?

A) NO CHANGE
B) For the marsupials in the study, then,

handedness seems to be associated with
bipedalism.

C) There are many things scientists do not
understand about the marsupial brain.

D) Additional studies on this phenomenon will
need to be performed with other mammals.

32

A) NO CHANGE
B) which
C) what
D) whose

33

The writer wants to conclude the passage by recalling
a topic from the first paragraph that requires
additional research. Which choice best accomplishes
this goal?

A) NO CHANGE
B) though researchers should not neglect the sizable

minority of humans who are left handed.
C) and scientists believe that studies like this one

may someday yield insights into the causes of
certain neurological disorders.

D) and an additional study is planned to study
handedness in other animals that stand upright
only some of the time.

31
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Questions 34-44 are based on the following passage.

An Employee Benefit That Benefits Employers

— 1—

According to a 2014 report from the Society for

Human Resource Management, 54 percent of surveyed

companies provide tuition assistance to employees

pursuing an undergraduate degree, and 50 percent do so

for employees working toward a graduate degree.

34 Despite these findings, more companies should

consider helping employees pay for education because

doing so helps 35 increase customer satisfaction and

improve the quality of the companies’ business.

2 2
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34

Which choice provides the most effective transition
from the previous sentence to the information that
immediately follows in this sentence?

A) NO CHANGE
B) In addition to the 2014 report,
C) Although these levels are impressive,
D) Whether they want to or not,

35

Which choice most effectively establishes the main
idea of the passage?

A) NO CHANGE
B) solve the problem of rising tuition costs
C) strengthen the US economy
D) attract and retain employees

32
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— 2—

Tuition-reimbursement programs signal that

employers offer their 36 workers’ opportunities for

personal and professional development. According to

professor of management Peter Cappelli, such

opportunities are appealing to highly motivated and

disciplined individuals and may attract applicants with

these desirable qualities. Many in the business

community concur. Explaining his company’s decision to

expand its tuition-assistance program, John Fox, the

director of dealer training at Fiat Chrysler Automobiles

in the United States, 37 who stressed the importance of

drawing skilled employees to Fiat Chrysler’s car

dealerships: “This is a benefit that can surely bring top

talent to our dealers,” he said.

2 2
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36

A) NO CHANGE
B) workers opportunities’
C) workers opportunities
D) worker’s opportunity’s

37

A) NO CHANGE
B) stressed
C) stressing
D) and he stressed

33
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— 3—

Paying for tuition also helps businesses retain

38 employees. Retaining employees is important not

only because it ensures a skilled and experienced

workforce but also because it mitigates the considerable

costs of finding, hiring, and training new workers.

Employees whose tuition is reimbursed often stay with

their employer even after they complete their

39 degrees. Because their new qualifications give them

opportunities for advancement within the company. The

career of Valerie Lincoln, an employee at the aerospace

company United Technologies Corporation 40 (UTC)

is a significant success story for her company’s

tuition‑reimbursement program. In eight years at UTC,

Lincoln earned associate and bachelor’s degrees in

business and advanced from an administrative assistant

position to an accounting associate position. This allowed

UTC to retain an employee with a 41 deep knowledge of

her industry and years of valuable experience.

2 2
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38

Which choice most effectively combines the
sentences at the underlined portion?

A) employees, and this retention
B) employees, the retaining of whom
C) employees, which
D) employees; that

39

A) NO CHANGE
B) degrees: because
C) degrees because
D) degrees; because

40

A) NO CHANGE
B) (UTC)—
C) (UTC):
D) (UTC),

41

A) NO CHANGE
B) hidden
C) large
D) spacious

34
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2 2
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STOP
If you finish before time is called, youmay check your work on this section only.

Do not turn to any other section.

.
.............................................................................................................................................................................................................................................................

35

— 4—

Tuition reimbursement can be expensive, and many

companies would find it impractical to pay for multiple

degrees for all employees. Businesses have succeeded in

42 minimizing and keeping down costs and ensuring

the relevance of employees’ coursework by offering fixed

amounts of reimbursement each year and stipulating

which subjects workers can study. Even with these

methods, tuition reimbursement may not be appropriate

in all cases, especially if classes are likely 43 to divert

employees’ time and energy from their jobs.

Question 44 asks about the previous passage as a

whole.

42

A) NO CHANGE
B) minimizing costs associated with employees’

coursework
C) being effective at keeping down costs
D) keeping down costs

43

A) NO CHANGE
B) diverted
C) in diverting
D) diversions for

Think about the previous passage as a whole as you
answer question 44.

44

The writer wants to insert the following sentence.

Still, since securing an excellent workforce is
crucial to a business’s success, employers should
give serious thought to investing in
reimbursement programs.

To make the passage most logical, the sentence
should be placed immediately after the last sentence
in paragraph

A) 1.
B) 2.
C) 3.
D) 4.
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Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

For questions 1-15, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding bubble on your answer sheet. For questions 16-20,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 16 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f (x) is a real number.

 45°2x s√2r c 60° sh xw b
30° 45°

b a sx√3
1A = 2pr A = w A =    bh c2 = a2 + b2 Special Right Triangles2

C = 2pr

h r r h hhw r w




4 1V = wh V = r2h V =    r3p V =    2p pr h3 3
The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.

3 3
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1

2z + 1 = z

What value of z satisfies the equation above?

A) −2

B) −1

C)
1
2

D) 1

2

A television with a price of $300 is to be purchased
with an initial payment of $60 and weekly payments
of $30. Which of the following equations can be used
to find the number of weekly payments, w, required
to complete the purchase, assuming there are no
taxes or fees?

A) 300 = 30w − 60

B) 300 = 30w

C) w300 = 30 + 60

D) w300 = 60 − 30

3

Shipping Charges
Merchandise weight

(pounds)
Shipping
charge

5 $16.94
10 $21.89
20 $31.79
40 $51.59

The table above shows shipping charges for an online 
retailer that sells sporting goods. There is a linear 
relationship between the shipping charge and the 
weight of the merchandise. Which function can be 
used to determine the total shipping charge f ( )x , in 
dollars, for an order with a merchandise weight of 
x pounds?

A) f x = 0.99( ) x

B) f x x= 0.99 + 11.99( )

C) f x x= 3.39( )

D) f x x= 3.39 + 16.94( )

3 3
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4

x

y

O 1 2 3 4 5 6

7
14
21
28
35
42

y = h(x)

The line in the xy-plane above represents the 
relationship between the height h x( ), in feet, and the 
base diameter x, in feet, for cylindrical Doric 
columns in ancient Greek architecture. How much 
greater is the height of a Doric column that has a 
base diameter of 5 feet than the height of a Doric 
column that has a base diameter of 2 feet?

A) 7 feet
B) 14 feet
C) 21 feet
D) 24 feet

5

9x2

If x > 0, which of the following is equivalent to the 
given expression?

A) 3x

B) 3x2

C) 18x

D) 18x4

6

x
x
− 1
− 1

= −2
2

What are all values of x that satisfy the equation
above?

A) −3

B) 0

C) 1

D) −3 and −1

7

x

y

2 4 6–6  –4 –2
–2

4

2

O

y = f(x)

The graph of y = f x( ) is shown in the xy-plane. 
What is the value of f ( )0 ?

A) 0
B) 2
C) 3
D) 4

3 3
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8

C

DA

2x°
2x°

x°

B

In the figure above, point B lies on AD. What is the 
value of 3x ?

A) 18
B) 36
C) 54
D) 72

9

O
x

y

–2–4 2 4

–2

–4

2

4



 Which  of  the  following  is  an  equation  of  line    in   the 
xy  -plane above?

A) x y− = −4

B) x − y = 4

C) x y+ = −4

D) x y+ = 4

3 3
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10

O

y

x

k

 The graph of y x= 2 2 + 10 x + 12 is shown. If the 
graph crosses the y-axis at the point ( )0, k , what is the 
value of k ?

A) 2
B) 6
C) 10
D) 12

11

A circle in the xy-plane has center ( )5, 7 and radius 2. 
Which of the following is an equation of the circle?

A) x y− 5 + − 7 = 422( ) ( )

B) (x y+ 5) (2 2+ + 7) = 4

C) x y− 5 + − 7 = 22 2( ) ( )

D) (x y+ 5) (2 + + 7) = 22

12

12 13

F

E

B

A 5 C D

In the figure above, triangle ABC is similar to 
triangle DEF . What is the value of cos ( )E ?

A)
12
5

B)
12
13

C) 5
12

D)
5
13

3 3
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13

In the xy-plane, the graph of the function
f x( ) = x2 + 5x + 4 has two x-intercepts. What is the 
distance between the x-intercepts?

A) 1
B) 2
C) 3
D) 4

14

x x4 = − 3

What are all values of x that satisfy the given
equation?

I. 1
II. 9

A) I only
B) II only
C) I and II
D) Neither I nor II

15

x y−3 + = 6

ax y+ 2 = 4

In the system of equations above, a is a constant. For
which of the following values of a does the system
have no solution?

A) −6

B) −3

C) 3

D) 6

3 3

...............................................................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E41



338

Unauthorized copying or reuse of any part of this page is illegal. CO N T I N UE

For questions 16-20, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
you write your answer in the boxes at the top 
of the columns to help you fill in the bubbles
accurately. You will receive credit only if the 
bubbles are filled in correctly.

2.   Mark no more than one bubble in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 

  correct answer.  In such cases, grid only one 
  answer.

5.   Mixed numbers such as 1
23          must be gridded

   as 3.5 or 7/2. (If                   3 1 / 2 is entered into the 

      grid, it will be interpreted as 31
2
    , not 3 1      

2
     .)

6.   Decimal answers: If you obtain a decimal 
  answer with more digits than the grid can 
  accommodate, it may be either rounded or 
  truncated, but it must fill the entire grid.

Answer: 7
12 Answer:  2.5

Fraction 
line

7 / 1 2 2 . 5

Grid in
result.

Write
answer in

boxes.

Decimal 
point

2 / 3

Acceptable ways to grid      are:2
3

. 6 6 6 . 6 6 7

2 0 1 2 0 1

Answer:  201 – either position is correct

NOTE:  
You may start your 
answers in any column, 
space permitting. 
Columns you don’t 
need to use should be 
left blank.

      
      
      
      

    
    

       

    
    
    

3 3
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16

T c f= 5 + 12

A manufacturer shipped units of a certain product to
two locations. The equation above shows the total
shipping cost T, in dollars, for shipping c units to the
closer location and shipping f units to the farther
location. If the total shipping cost was $47,000 and
3000 units were shipped to the farther location, how
many units were shipped to the closer location?

17

2x + 1 = 5

If a and b are the solutions to  the equation abo ve,
what is the value of a b− ?

18

Juan purchased an antique that had a value of $200 
at the time of purchase. Each year, the value of the 
antique is estimated to increase 10% over its value 
the previous year. The estimated value of the antique, 
in dollars, 2 years after purchase can be represented 
by the expression 200a , where a is a constant. What 
is the value of a ?

19

x y2 + 3 = 1200
x y3 + 2 = 1300

Based on the system of equations above, what is the 
value of 5 x y+ 5 ?

20

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section.

3 3
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If u t+ = 5 and u t− = 2, what is the value of 
(u − −t u)( 2 2t ) ?
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Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

For questions 1-30, solve each problem, choose the best answer from the choices
provided, and fill in the corresponding bubble on your answer sheet. For questions 31-38,
solve the problem and enter your answer in the grid on the answer sheet. Please refer to
the directions before question 31 on how to enter your answers in the grid. You may use
any available space in your test booklet for scratch work.

1.  The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5. Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for
which f (x) is a real number.

r

r
r

r

w

w w

h

hh hh

b

c

a

b

A = w

V = wh

A =    bhA = pr2

V = pr2h

c2 = a2 + b2 Special Right Triangles
C = 2pr







1
2

V =    pr34
3 V =    pr2h1

3

30°

60° 45°

45°

2x
x s

sx√3

s√2

The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2p.
The sum of the measures in degrees of the angles of a triangle is 180.

4 4
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1

A helicopter, initially hovering 40 feet above the
ground, begins to gain altitude at a rate of 21 feet per
second. Which of the following functions represents
the helicopter’s altitude above the ground y, in feet,
t seconds after the helicopter begins to gain altitude?

A) y = 40 + 21

B) y = 40 + 21t

C) y = 40 − 21t

D) y = 40t + 21

2

A text messaging plan charges a flat fee of $5 per
month for up to 100 text messages sent plus $0.25 for
each additional text message sent that month. Which
of the following graphs represents the cost, y, of
sending x texts in a month?

A)

O

y

x
5

100

B)

O

y

x
5

100

C)

O

y

x
5

100

D) y

5
xO 100

4 4
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3

Jake buys a bag of popcorn at a movie theater. He
eats half of the popcorn during the 15 minutes of
previews. After eating half of the popcorn, he stops
eating for the next 30 minutes. Then he gradually
eats the popcorn until he accidentally spills all of the
remaining popcorn. Which of the following graphs
could represent the situation?

A)

300 60
Time (minutes)

90A
m
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B)

300 60
Time (minutes)
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C)

300 60
Time (minutes)
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m
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op
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D)

300 60
Time (minutes)

A
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 th
e b

ag

90

4

If 20 − x = 15, what is the value of 3x ?

A) 5
B) 10
C) 15
D) 35

5

f x
x

=
+ 3
2

( )

For the function f defined above, what is the value of
f ( )−1 ?

A) −2

B) −1

C) 1

D) 2

4 4

...............................................................................................................................................................................................................................................................................................................

Unauthorized copying or reuse of any part of this page is illegal. CO NTI N U E46



343

Unauthorized copying or reuse of any part of this page is illegal. CO N T I N UE

6

Which of the following is equivalent to 2x x( 2 − 3x) ?

A) x−4 2

B) x x3 −3 2

C) x x2 − 33

D) x2 − 63 x2

7

A retail company has 50 large stores located in
different areas throughout a state. A researcher for
the company believes that employee job satisfaction
varies greatly from store to store. Which of the
following sampling methods is most appropriate to
estimate the proportion of all employees of the
company who are satisfied with their job?

A) Selecting one of the 50 stores at random and
then surveying each employee at that store

B) Selecting 10 employees from each store at
random and then surveying each employee
selected

C) Surveying the 25 highest-paid employees and the
25 lowest-paid employees

D) Creating a website on which employees can
express their opinions and then using the first
50 responses

8

10 2 3 4 5 6 7

100
0

200
300
400
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700
800
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d
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)

Ian
Jeremy

The two graphs above show the total amounts of
money that Ian and Jeremy each have deposited into
their savings accounts for the first seven weeks after
opening their accounts. After they made their initial
deposits, how much more did Ian deposit each week
than Jeremy?

A) $200
B) $100
C) $50
D) $25

9

 h x( ) = 2x

 The  function  h  is  defined  above.  What  is 
h h( )5 − ( ) 3 ?

A) 2
B) 4
C) 24
D) 28

4 4
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10

A researcher surveyed a random sample of students
from a large university about how often they see
movies. Using the sample data, the researcher
estimated that 23% of the students in the population
saw a movie at least once per month. The margin of
error for this estimation is 4%. Which of the
following is the most appropriate conclusion about
all students at the university, based on the given
estimate and margin of error?

A) It is unlikely that less than 23% of the students
see a movie at least once per month.

B) At least 23%, but no more than 25%, of the
students see a movie at least once per month.

C) The researcher is between 19% and 27% sure
that most students see a movie at least once per
month.

D) It is plausible that the percentage of students
who see a movie at least once per month is
between 19% and 27%.

11

List A 1 2 3 4 5 6
List B 2 3 3 4 4 5

The table above shows two lists of numbers. Which
of the following is a true statement comparing list A
and list B ?

A) The means are the same, and the standard
deviations are different.

B) The means are the same, and the standard
deviations are the same.

C) The means are different, and the standard
deviations are different.

D) The means are different, and the standard
deviations are the same.

12

A book was on sale for 40% off its original price. If
the sale price of the book was $18.00, what was the
original price of the book? (Assume there is no sales
tax.)

A) $7.20
B) $10.80
C) $30.00
D) $45.00

4 4
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Questions 13 and 14 refer to the following
information.

0
0 2 4

Insect Count for
Three Pesticide Treatments

N
um

be
r o

f i
ns

ec
ts

6

20
40
60
80

100
120
140
160

Colony A
Colony B
Colony C

Weeks after initial treatment
8

Three colonies of insects were each treated with a
different pesticide over an 8-week period to test the
effectiveness of the three pesticides. Colonies A, B, and C
were treated with Pesticides A, B, and C, respectively.
Each pesticide was applied every 2 weeks to one of the
three colonies over the 8-week period. The bar graph
above shows the insect counts for each of the three
colonies 0, 2, 4, 6, and 8 weeks after the initial treatment.

13

Which of the following colonies showed a decrease in
size every two weeks after the initial treatment with
pesticide?

I. Colony A
II. Colony B
III. Colony C

A) I only
B) III only
C) I and II only
D) I, II, and III

14

Of the following, which is closest to the ratio of the
total number of insects in all three colonies in week 8
to the total number of insects at the time of initial
treatment?

A) 2 to 5
B) 1 to 4
C) 3 to 5
D) 1 to 2

15

A right circular cone has a volume of 24π cubic
inches. If the height of the cone is 2 inches, what
is the radius, in inches, of the base of the cone?

A) 2 3
B) 6

C) 12

D) 36

4 4
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16

In 2015 the populations of City X and City Y were
equal. From 2010 to 2015, the population of City X
increased by 20% and the population of City Y
decreased by 10%. If the population of City X was
120,000 in 2010, what was the population of City Y
in 2010?

A) 60,000
B) 90,000
C) 160,000
D) 240,000

17

The  volume  of  a  sphere is  given  by the  formula

 4
 V      = πr3

3
 ,  where  r  is  the  radius  of the       sphere. Which

of  the  following  gives  the  radius  of  the  sphere in

terms  of  the  volume  of  the sphere?

A)
π
V
4
3

B)
V3
π4

C)
π
V
4
3

3

D)
3V

3
4π

18

Survey Results
Answer Percent
Never 31.3%
Rarely 24.3%
Often 13.5%
Always 30.9%

The table above shows the results of a survey in
which tablet users were asked how often they would
watch video advertisements in order to access
streaming content for free. Based on the table, which
of the following is closest to the probability that a
tablet user answered “Always,” given that the tablet
user did not answer “Never”?

A) 0.31
B) 0.38
C) 0.45
D) 0.69

19

y x a= − − 3 +2( )

In the equation above, a is a constant. The graph of
the equation in the xy-plane is a parabola. Which of
the following is true about the parabola?

A) Its minimum occurs at a−3,( ).

B) Its minimum occurs at a3,( ).

C) Its maximum occurs at a−3,( ).

D) Its maximum occurs at a3,( ).

4 4
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20

The maximum value of a data set consisting of
25 positive integers is 84. A new data set consisting
of 26 positive integers is created by including 96 in
the original data set. Which of the following
measures must be 12 greater for the new data set
than for the original data set?

A) The mean
B) The median
C) The range
D) The standard deviation

21

x y x y0.10 + 0.20 = 0.18 +( )

Clayton will mix x milliliters of a 10% by mass saline
solution with y milliliters of a 20% by mass saline
solution in order to create an 18% by mass saline
solution. The equation above represents this
situation. If Clayton uses 100 milliliters of the 20% by
mass saline solution, how many milliliters of the 10%
by mass saline solution must he use?

A) 5
B) 25
C) 50
D) 100

22

The first year Eleanor organized a fund-raising event,
she invited 30 people. For each of the next 5 years,
she invited double the number of people she had
invited the previous year. If f n( ) is the number of
people invited to the fund-raiser n years after
Eleanor began organizing the event, which of the
following statements best describes the function f ?

A) The function f is a decreasing linear function.
B) The function f is an increasing linear function.
C) The function f is a decreasing exponential

function.
D) The function f is an increasing exponential

function.

23

x a a3 a5
y 0 a− a−2

Some values of x and their corresponding values of y
are shown in the table above, where a is a constant.
If there is a linear relationship between x and y,
which of the following equations represents the
relationship?

A) x y a+ 2 =

B) x + 2y = 5a

C) 2x − y = −5a

D) x y a2 − = 7

4 4
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24

Number of registered voters

N
um

be
r o

f p
eo

pl
e w

ho
 v

ot
ed 150

140
130
120
110
100

90
80
70
60

120 140 160 180 200 220 240 260 280 300

The scatterplot above shows the number of registered
voters, x, and the number of people who voted in the
last election, y, for seven districts in a town. A line
of best fit for the data is also shown. Which of the
following could be the equation of the line of best fit?

A) y = −0.5x

B) y x= 0.5

C) y x= −2

D) y x= 2

25

2.4x − 1.5y = 0.3
x y1.6 + 0.5 = −1.3

...........................

The system of equations above is graphed in the 
xy-plane. What is the x-coordinate of the intersection 
point ( )x, y of the system?

A) −0.5

B) −0.25

C) 0.8

D) 1.75

26

Keith modeled the growth over several hundred
years of a tree population by estimating the number
of the trees’ pollen grains per square centimeter that
were deposited each year within layers of a lake’s
sediment. He estimated there were 310 pollen grains
per square centimeter the first year the grains were
deposited, with a 1% annual increase in the number
of grains per square centimeter thereafter. Which of
the following functions models P( )t , the number of
pollen grains per square centimeter t years after the
first year the grains were deposited?

A) P t = 310t( )

B) P t = 310 t1.01( )

C) P t = 310 0.99 t( ) ( )

D) P( )t = 310(1.01)t

4 4
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27

x x2
3

9 − 6 − 4 = 9 − 6( )

Based on the equation above, what is the value 
of 3x − 2 ?

A) −4

B) − 4
5

C) − 2
3

D) 4

28

f x x x k= + 3 −( ) ( )( )

The function f is defined above. If k is a positive 
integer, which of the following could represent the 
graph of y f= ( )x in the xy-plane?

A)

2–2–4 4
x

y

2

–2

4
6

O

B)

2–2–4 4
x

y

2

–2

4

6

O

C)

2–2–4 4
x

y

–2

2

–4

–6

O

D) y

2–2–4 4
x

2

–2

–4
–6

O

4 4
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29

H L= 1.88 + 32.01

The formula above can be used to approximate the
height H, in inches, of an adult male based on the
length L, in inches, of his femur. What is the
meaning of 1.88 in this context?

A) The approximate femur length, in inches, for a
man with a height of 32.01 inches

B) The approximate increase in a man’s femur
length, in inches, for each increase of
32.01 inches in his height

C) The approximate increase in a man’s femur
length, in inches, for each one-inch increase in
his height

D) The approximate increase in a man’s height, in
inches, for each one-inch increase in his femur
length

30

A

B C

D

In quadrilateral ABCD above, AD BC and

CD AB=
1
2

. What is the measure of angle B ?

A) 150°
B) 135°
C) 120°
D) 90°

4 4
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For questions 31-38, solve the problem and 
enter your answer in the grid, as described
below, on the answer sheet.

1.   Although not required, it is suggested that 
   you write your answer in the boxes at the top 
   of the columns to help you fill in the bubbles 
   accurately. You will receive credit only if the 
   bubbles are filled in correctly.

2.   Mark no more than one bubble in any column.
3.   No question has a negative answer.
4.   Some problems may have more than one 

  correct answer.  In such cases, grid only one 
  answer.

5.   Mixed numbers such as 1
23          must be gridded

   as 3.5 or 7/2. (If                     3 1 / 2 is entered into the 

      grid, it will be interpreted as 31
2

1
23      , not          .)

6.   Decimal answers: If you obtain a decimal 
 answer with more digits than the grid can 
 accommodate, it may be either rounded or 
 truncated, but it must fill the entire grid.

Answer:  2.5

Fraction 
line

7 / 1 2 2 . 5

Grid in
result.

Write
answer in

boxes.

Decimal 
point

Answer: 7
12

2 / 3

Acceptable ways to grid      are:2
3

. 6 6 6 . 6 6 7

   
   
   
   

    
    

    

     
     
     

2 0 1 2 0 1

Answer:  201 – either position is correct

NOTE:  
You may start your 
answers in any column, 
space permitting. 
Columns you don’t 
need to use should be 
left blank.

4 4
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31

Lynne has $8.00 to spend on apples and oranges.
Apples cost $0.65 each, and oranges cost $0.75 each.
If there is no tax on this purchase and she buys
5 apples, what is the maximum number of whole
oranges she can buy?

32

a° c°

b°

Note:  Figure not drawn to scale.

In the triangle above, a = 34. What is the value of
b c+ ?

33

700, 1200, 1600, 2000, x

If the mean of the five numbers above is 1600, what
is the value of x ?

34

The relationship between x and y can be written as 
y = mx , where m is a constant. If y = 17 when x a= , 
what is the value of y when x a= 2 ?

4 4
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35

a x b x+ = 4 + 10( )

In the equation above, a and b are constants. If the
equation has infinitely many solutions for x, what is
the value of b ?

36

In the xy-plane, a line that has the equation y c= for 
some constant c intersects a parabola at exactly one 
point.   If the parabola has the equation y x= − 2 + 5 x ,
what is the value of c ?

Questions 37 and 38 refer to the following
information.

The peregrine falcon can reach speeds of up to 200 miles
per hour while diving to catch prey, making it the fastest
animal on the planet when in a dive.

37

What is a peregrine falcon’s maximum speed while
diving to catch prey, in feet per second? (Round
your answer to the nearest whole number.
1 mile = 5280 feet)

38

If a peregrine falcon dove at its maximum speed for
half a mile to catch prey, how many seconds would
the dive take? (Round your answer to the nearest
second.)

STOP
If you finish before time is called, you may check your work on this section only.

Do not turn to any other section.

4 4
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