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Questions 1-10 are based on the following passage.

This passage is adapted from R. O’Grady, “But Once a Year.”  
©1917 by The Reilly & Britton Co.

A shabby little woman detached herself from the 
steadily marching throng on the avenue and paused 
before a shop window, from which solid rows of 
electric bulbs flashed brilliantly into the December 
twilight. The ever-increasing current of Christmas 
shoppers flowed on. Now and then it rolled up, like the 
waters of the Jordan, while a lady with rich warm furs 
about her shoulders made safe passage from her car to 
the tropic atmosphere of the great department store. 
Wax figures draped with rainbow-tinted, filmy evening 
gowns caught her passing admiration, but she lingered 
over the street costumes, the silk-lined coats and soft, 
warm furs. 

With her wistful gaze still fixed upon her favorite, 
she had begun to edge her way through the crowd at 
the window. At the same instant, she caught the scent 
of fresh-cut flowers and looked up into the eyes of a 
tall young girl in a white-plumed velvet hat, with a 
bunch of English violets in her brown mink fur. As 
their glances met, the shabby little woman checked a 
start, and half-defensively dropped her lids. There had 
flashed over the mobile face beneath the velvet hat a 
look of personal interest, an unmistakable impulse to 
speak. 

The thrill of response that set the woman’s pulses 
throbbing died suddenly. The red that mottled her 
grayish cheeks was the red of shame. Through the 
window, in a mirrored panel cruelly ablaze with light, 
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she saw herself: her made-over turban, her short, 
pigeon-tailed jacket of a style long past, and her old 
otter cape with its queer caudal decorations and its 
yellowed cracks grinning through the plucked and 
ragged fur. As the white plume came nearer and nearer, 
the tremulous little woman regained her self-control. 
It was but one of the coincidences of the city, she told 
herself, turning resolutely away. 

The door slammed shut behind her. She glanced 
at her fingers, stained to an oily, bluish grime by the 
cheap dye of the garments that furnished her daily 
work. Mechanically, she rose to wash. While her hands 
were immersed in the lather of rankly perfumed toilet 
soap, there came a gentle knock at the door. 

“Come in,” invited the woman, expecting some 
famine-pressed neighbor for a spoonful of coffee or a 
drawing of tea. 

The woman, having absently hung her towel on 
the doorknob, stared dazedly at the visitant. She could 
hardly credit her eyes. It was indeed the girl with the 
white ostrich plume and the bouquet of violets in her 
brown mink fur. 

“Do you know, I’ve such a silly excuse for coming.” 
She laughed, and the laugh brought added music to 
her voice. “I noticed you had a rare fur-piece” her vivid 
glance returned to the pile of wraps on the chair “and 
I want to ask a very great favor of you. Now please 
don’t be shocked—I’ve been ransacking the city for 
something like it, and,” with a determined air of taking 
the plunge, “I should like to buy it of you!” 
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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).
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“It, it’s a rare pattern, you know,” groped the girl, 
her sweet tones assuming an eloquent, persuasive 
quiver, “and you don’t know how glad I’d be to have it.” 

The indignant color faded out of the woman’s face. 
“If you really want the thing”—abruptly she put her 
bizarre possession into her strange visitor’s lap—“If 
you really want it, but I don’t see”—yearning crept into 
her work-dimmed eyes, a yearning that seemed to 
struggle with disillusionment. “Tell me,” she broke off, 
“is that all you came here for?” 

Apparently oblivious to the question, the young 
woman rose to her feet. “You’ll sell it to me then!” she 
triumphed, opening her gold-bound purse.

“But, see here,” demurred the woman, “I can’t, it 
ain’t worth…” 

The girl’s gloved hands went fumbling into her 
purse, while the old fur cape hung limply across one 
velvet arm. 

“You leave it to me,” she commanded, and smiled, 
a radiant, winning smile. The girl was gone and all at 
once the room seemed colder and dingier than it ever 
had before. But the woman was not cold. As she sat 
huddled on the cot, warmth and vitality glowed within 
her, kindled by the memory of a recent kindly human 
touch.

The following evening, after working hours, the 
shabby woman, wearing a faded scarf about her neck 
to replace the old fur collar, diffidently accosted a 
saleslady at the Sixth Avenue department store. 

It was unusual to sell expensive furs to such a 
customer. But people might send what freaks of 
servants they pleased to do their Christmas shopping, 
provided they sent the money, too. In this case, the 
shabby little woman was prepared. She produced three 
crisp ten-dollar bills—the fabulous sum which the 
girl had left in her hand at parting—and two dollars 
more from the savings in her worn little purse. Then, 
hugging the big flat box against the tight-fitting bosom 
of her jacket, she triumphantly left the store. 
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	 1

The author uses the image of the “waters of the 
Jordan” (line 7) most likely to 
A) 	 claim the crowd approaching the window will 

never ebb.
B) 	 assert that the little woman was drowning in the 

throng.
C) 	 describe the method and magnitude of the crowd’s 

movement.
D) 	 illustrate how a rich lady arrived at the 

department store.

	 2

As used in line 16, “caught” most nearly means
A) 	 chased.
B) 	 grabbed.
C) 	 stopped.
D) 	 noticed. 

	 3

Which choice best supports the claim that the shabby 
little woman was at first excited by the tall young girl?
A) 	 Lines 16–19 (“At the . . . fur”) 
B) 	 Lines 19–21 (“As their . . . lids”) 
C) 	 Lines 25–26 (“The thrill . . . suddenly”) 
D) 	 Lines 29–33 (“she saw . . . fur”)

	 4

According to the passage, why does the woman invite 
the visitor to come in? 
A) 	 She plans to help someone in need. 
B) 	 No one has ever been refused entry.
C) 	 She expects the young girl to drop by.
D) 	 She is dazed and cannot see.
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	 5

In the context of the conversation between the  
young girl and the woman, the girl’s comments in  
lines 51–58  (“Do you . . . you!”) mainly serve to
A) 	 persuade the woman to sell the fur at a discount.
B) 	 emphasize the desire that inspired the girl’s action.
C) 	 laugh at the shabby woman for being indignant.
D) 	 demand that the shabby woman surrender her 

wrap.

	 6

The girl uses the word “ransacking” (line 56) mainly 
to emphasize that her search was 
A) 	 comprehensive.
B) 	 disruptive.
C) 	 shocking.
D) 	 silly.

	 7

It can reasonably be inferred from the passage that the 
shabby woman initially declines to sell the fur mainly 
because 
A) 	 the young woman is only interested in rare fur 

pieces.
B) 	 she yearns for the young woman to appreciate her 

work more.
C) 	 the young woman offers too high of a price.
D) 	 she doesn’t believe that it has much value.

	 8

Which choice provides the best evidence for the 
answer to the previous question?
A) 	 Lines 63–67 (“If you . . . disillusionment”)
B) 	 Lines 72–73 (“But, see . . . worth”) 
C) 	 Lines 84–87 (“The following . . . store”) 
D) 	 Lines 88–89 (“It was . . . customer”) 

	 9

The passage states that after the girl’s departure the 
shabby woman felt
A) 	 cold.
B) 	 dingy.
C) 	 tired.
D) 	 warmth.

	 10
The main purpose of the last paragraph is to
A) 	 claim that stores only reluctantly sold to people 

like the shabby woman.
B) 	 contrast common occurrences with the shabby 

woman’s experience.
C) 	 highlight the shabby woman’s greatest triumph.
D) 	 show how servants like the shabby woman go 

Christmas shopping.
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Questions 11–20 are based on the following passage 
and supplementary material.

This passage is adapted from Nathan H. Lents, “In Humans 
and Animals, Social Learning Drives Intelligence.” ©2018 by 
Sussex Publishers, LLC.

The human capacity to learn exceeds that of any 
other animal. Indeed, our massive memories and 
impressive computing power are the engines of all that 
makes us different from other animals, rooted mostly, 
but not entirely, in language. However, the way that 
humans and animals learn may not be as different as 
many people think.

We all know that humans do most of their learning 
socially, that is, we learn from others rather than 
discovering things ourselves through trial-and-error. 
Formal schooling is entirely based on social learning. 
Even so-called self-directed learning and discovery is 
actually social because when we discover information 
in a book, someone else put it there.

Because animals do not go to school, we often 
think of their learning as entirely different. When we 
see a bird building a nest, for example, we assume that 
birds must have a built-in instinct to build nests and 
then learn to do it through trial-and-error. That may 
be right, but there may also be a social component to 
animal learning.

It has long been known that most social animals 
that are reared artificially in captivity will be deficient 
in many skills that adult animals of that species are 
generally proficient at. For example, chimpanzees 
raised without adult chimpanzees do not know how 
to build nests or care for young when they become 
parents themselves. Ring-tailed lemurs raised 
artificially do not show the “normal” food preferences 
that wild lemurs display and instead will eat a larger 
variety of food.

Cross-fostering experiments, in which animals 
are raised by members of a different species, have also 
revealed the effects of social learning. For example, 
Frans de Waal and Denise Johanowicz allowed some 
young rhesus macaques, which don’t normally engage 
in social reconciliation following a conflict, to spend 
five months of their young lives with stump-tailed 
macaques, which are much more prone to reconciling 
disputes peacefully. These fostered rhesus macaques 
learned the behavior of reconciliation, and it stuck 
with them even after they were placed back with other 
rhesus macaques. Surprisingly, this more conciliatory 
approach to conflict resolution remained even after 
other habits they had picked up faded.

The continuing discovery that birds and mammals 
do a great deal of their learning socially, rather than 
individually, has important implications for how 
human intelligence evolved. It is well known that 
the explosion of innovation and creativity in our 
lineage began well after our species had adopted our 
current anatomical form, including brain size, and is 
largely attributed to the acquisition of language and 
symbolic thinking around 65,000 years ago. From this 
point forward, each generation of humans inherited 
the collected knowledge of the previous generation, 
which was transmitted socially through language. This 
steady accumulation of knowledge led to the eventual 
development of agriculture and everything else flowed 
from that.

If we consider that our ape ancestors were already 
learning a great deal from each other, the evolutionary 
drive toward cognitive capacity was really just a drive 
for “more of the same.” The great conundrum of 
language and symbolic thought is that humans had to 
have evolved the capacity for these skills before they 
were actually used. You can’t do something until you 
have the means to do it. When it comes to language 
and symbolism and culture, it could be that the means 
to do it was social learning pure and simple. Over the 
last seven million years (and even going much further 
back than that, truth be told), the selective pressure 
was for increasing sociality, social cooperation, and 
social learning. If we view human evolution as a rising 
tide of social learning, the emergence of language 
seems almost inevitable.

Of course, natural selection is involved in shaping 
anything and everything about us, and of course 
some animals really do have genetically programmed 
behaviors that are complex, such as a beaver building a 
dam, a behavior that appears to be almost completely 
innate. But we are expecting too much of natural 
selection to think that all of the complex behaviors we 
see in animals are the product of pure genetics and 
“survival of the fittest.”

Social learning resolves this conundrum. Animal 
species didn’t have to sit around and wait for random 
mutation to give them the innate knowledge of where 
to find food. They learned from their parents and 
others. The role of evolution, then, was to continually 
select for better learners, and better social learners 
specifically, at least in some lineages.
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	 13

Based on the passage, which choice best describes 
what happened when the rhesus macaques in de Waal 
and Johanowicz’s experiment were raised by stump-
tailed macaques?
A) 	 The rhesus macaques developed a behavior their 

species does not normally demonstrate.
B) 	 The rhesus macaques became more violent when 

dealing with conflicts between members of their 
group.

C) 	 The rhesus macaques became indistinguishable 
from the stump-tailed macaques that raised them.

D) 	 The rhesus macaques became more intelligent and 
creative with their learned behaviors.

	 14

Based on the passage, de Waal and Johanowicz’s 
experiment most likely ruled out which potential 
claim about social learning?
A) 	 The habits an animal learns from another species 

will last only as long as they remain in close 
contact with that other species.

B) 	 Individuals that are better at learning behaviors 
socially are more likely to pass on their beneficial 
traits to the next generation of their species.

C) 	 Individuals that are raised by a different species 
are more likely to be ostracized by members of 
their own species.

D) 	 Animals that learn behaviors from their own or 
a different species can pass those behaviors on to 
their offspring in the next generation of their own 
species.
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Adapted from Tore Slagsvold and Karen L. Wiebe, “Social learning in birds 
and its role in shaping a foraging niche.” ©2011 by The Royal Society.

Birds were either raised by their own species or cross-fostered by another 
species. When the birds reached adulthood, researchers measured the size 
of prey obtained by the birds for their own offspring. 

	 11

The main purpose of the passage is to
A) 	 chronicle the evolution of human intelligence 

through social learning. 
B) 	 provide evidence from human and animal 

observations to help explain knowledge and skill 
development across generations.

C) 	 propose that humans are more intelligent than 
animals due to the different ways they learn. 

D) 	 show how birds and mammals learn social 
behaviors that humans do not understand.

	 12

Which choice best represents the different meanings 
of “back” as used in line 42 and line 72?
A) 	 In exchange; behind
B) 	 Earlier; dishonestly
C) 	 Incorrectly; formerly
D) 	 Again; previously
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	 15

Which choice provides the best evidence for the 
answer to the previous question?
A) 	 Lines 22–25 (“It . . . proficient at”)
B) 	 Lines 43–45 (“Surprisingly . . . faded”)
C) 	 Lines 46–49 (“The continuing . . . evolved”)
D) 	 Lines 82–85 (“But we . . . fittest”)

	 16

As presented in the passage, the author would most 
likely agree that human beings
A) 	 have achieved the best methods of social learning 

possible by this time.
B) 	 require a large brain size to retain their knowledge 

of learned behaviors.
C) 	 are able to extend their creativity with the support 

of language.
D) 	 should be learning behaviors from other species to 

improve their survival.

	 17

Which choice provides the best evidence for the 
answer to the previous question?
A) 	 Lines 49–54 (“It is . . . ago”)
B) 	 Lines 54–57 (“From . . . language”)
C) 	 Lines 64–67 (“The great . . . used”)
D) 	 Lines 77–82 (“Of course . . . innate”)

	 18

The author uses the terms “random mutation” and 
“innate knowledge” in the last paragraph of the 
passage most likely to 
A) 	 bring attention to the importance of natural 

selection for species survival.
B) 	 stress the uncertainty with which the author views 

the benefits of social learning.
C) 	 reinforce the contrast between genetic traits and 

social learning.
D) 	 convey a serious tone regarding the scientific 

nature of socially learned behaviors.

	 19

According to the graph, what was the relative size of 
prey caught by the smaller birds that were raised by 
another species?
A) 	 More than 0.25 but less than 0.3
B) 	 More than 0.2 but less than 0.25
C) 	 More than 0.15 but less than 0.2
D) 	 More than 0.1 but less than 0.15

	 20

Information about which of the following is presented 
in the graph but NOT discussed in the passage?
A) 	 Social learning within a species
B) 	 Social learning from another species
C) 	 Cross-fostering birds
D) 	 Animal feeding behaviors
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Questions 21–31 are based on the following 
passages.

Passage 1 is adapted from Nicholas Weiler, “Birth of New 
Neurons in the Human Hippocampus Ends in Childhood.”  
©2018 by University of California San Francisco. Passage 2 
is adapted from Laura C. Andreae, “Adult neurogenesis in 
humans: Dogma overturned, again and again?” ©2018 by 
Science Translational Medicine.

Passage 1
One of the liveliest debates in neuroscience over the 

past half century surrounds whether the human brain 
renews itself by producing new neurons throughout 
life, and whether it may be possible to rejuvenate the 
brain by boosting its innate regenerative capacity.

Now UC San Francisco scientists have shown that 
in the human hippocampus—a region essential for 
learning and memory and one of the key places where 
researchers have been seeking evidence that new 
neurons continue to be born throughout the lifespan 
—neurogenesis declines throughout childhood and is 
undetectable in adults.

The lab’s new research, based on careful analysis of 
59 samples of human hippocampus from UCSF and 
collaborators around the world, suggests new neurons 
may not be born in the adult human brain at all.

In the new study, Shawn Sorrells, PhD, a senior 
researcher in the Alvarez-Buylla lab, and Mercedes 
Paredes, PhD, a UCSF assistant professor of 
neurology, led a team that collected and analyzed 
samples of the human hippocampus.

The researchers found plentiful evidence of 
neurogenesis in the dentate gyrus during prenatal 
brain development and in newborns, observing 
an average of 1,618 young neurons per square 
millimeter of brain tissue at the time of birth. But 
the number of newborn cells sharply declined in 
samples obtained during early infancy.

“In young children, we were able to see that 
substantial numbers of new neurons continue to 
be made and integrated into the dentate gyrus, 
but neurogenesis fades away completely by early 
adolescence,” Paredes said. “The fact that we could 
compare newborn brains, where new neurons 
were clearly present, to the adult, where we saw 
no evidence for young neurons, gave us added 
confidence that what we were seeing was correct.”

The authors acknowledge that however 
comprehensively and carefully they searched, it would 

be impossible to definitively show that there are never 
any new neurons in the adult hippocampus.

The absence of neurogenesis in the human brain 
may not be a bad thing, the researchers point out, but 
instead point the way to understanding what makes 
the human brain distinct from other animals and set 
researchers on a better path to developing treatments 
for human brain diseases.

Passage 2
For most of the twentieth century, there was a 

general consensus that brain cells could not renew 
themselves once the developmental period was 
over. Then, especially over the last two decades, 
overwhelming evidence gradually accumulated for the 
capacity of new neurons to be born in the adult brain 
in two clearly defined locations: the subventricular 
zone and the dentate gyrus (DG) of the hippocampus. 

Now, the near-simultaneous publication of 
two papers with opposing messages fuels this 
controversy and animates the debate. Sorrells et 
al. report that humans uniquely appear to lack 
adult DG neurogenesis. They conducted a careful 
immunohistochemical study of hippocampal DG in 
59 human subjects, and, using a series of well-known 
markers for neural progenitors and immature neurons, 
they hunted for evidence of newborn DG neurons 
in brain tissue ranging from 14 gestational weeks 
to 77 years old. Neurogenesis, robust in embryos, 
rapidly decreased with advancing age, with none 
seen in samples from individuals older than 13 years. 
Conversely, Boldrini et al. find that hippocampal 
neurogenesis not only occurs in adult humans but does 
not appear to decline with aging. 

Although the two studies used very similar 
immunohistochemical approaches, including many 
of the same markers, the study by Boldrini et al. only 
examined ages from 14 to 79 years, a time frame 
during which Sorrells et al. saw no dramatic changes. 
It is hard to directly compare the absolute numbers 
of newborn neurons reported by the two studies, as 
Boldrini et al. use a stereology approach to extrapolate 
total cell numbers across entire DG regions. 

However, they may not be so different: a few 
thousand cells in the whole anterior DG is arguably 
still relatively rare. Perhaps the question should be: 
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how rare is rare? And are rare newborn hippocampal 
neurons enough to impact learning, mood, and even 
brain repair? Further studies are clearly needed. 

What still seems likely is that if neurons are born in 
human adulthood, they may be relatively few and far 
between. Adult neurogenesis declines with age in most 
species examined (and fascinatingly, may be absent in 
whales and dolphins, also notable for longevity and 
good memories), so perhaps we should be focusing 
more on neurogenesis occurring in childhood/
adolescence, trying to understand whether this period 
can be extended and whether juvenile newborn cells 
can help treat neurological disorders.

	 21

According to Paredes in Passage 1, the researchers 
had further confidence in their findings because they 
were able to
A)	 collect brain samples from around the world.
B)	 prove no neurons are ever developed in the adult 

hippocampus.
C)	 compare the brains of newborns to the brains of 

adults.
D)	 observe 1,618 young neurons per square 

millimeter.

	 22

The authors of the study in Passage 1 concede to 
which shortcoming in their study?
A)	 They failed to measure a specific trait in all 

humans.
B)	 They could not completely rule out the presence of 

a certain biological structure.
C)	 Their sample size was smaller than it should have 

been for completely accurate results.
D)	 The lab conditions were not representative of the 

natural world.

	 23

Which choice provides the best evidence for the 
answer to the previous question?
A) 	 Lines 1–4 (“One of . . . life”) 
B) 	 Lines 11–12 (“neurogenesis . . . adults”) 
C) 	 Lines 22–26 (“The researchers . . . birth”)
D) 	 Lines 39–41 (“it would . . . hippocampus”) 

	 24

Which choice best supports the idea that the study 
discussed in Passage 1 may have implications beyond 
showing whether or not new neurons form later in 
life?
A) 	 Lines 13–16 (“The lab’s . . . all”) 
B) 	 Lines 26–28 (“But the . . . infancy”) 
C) 	 Lines 29–33 (“In young . . . adolescence”)
D) 	 Lines 42–47 (“The absence . . . diseases”) 

	 25

In Passage 2, the phrase “general consensus” (line 49) 
mainly serves to
A)	 provide historical context for the current debate 

over learning in newborns. 
B)	 establish researchers’ certainty about the onset of 

neurogenesis.
C)	 indicate the broad agreement about the decline of 

neurogenesis that previously existed.
D)	 present a theory about the brain regions in which 

neurogenesis takes place.
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	 26

In stating that the two papers’ publication “animates 
the debate” (line 58), Andreae suggests that the papers
A)	 generated an unresolvable controversy.
B)	 energized a diminishing effort.
C)	 created interest in a dry subject.
D)	 presented seemingly contradictory evidence.

	 27

Based on Passage 2, Sorrells would most likely 
agree with which of the following statements about 
neurogenesis in the human dentate gyrus? 
A)	 Its correlation with neurological disease has been 

overlooked.
B)	 It is not an elegant explanation for learning 

capacity.
C)	 Its frequency does not differ significantly between 

younger and older adults.
D)	 Its evolutionary purpose is not well understood.

	 28

In Passage 2, the fourth paragraph (lines 81–86) 
mainly serves to
A)	 point to difficulties in comparing the studies done 

by Boldrini and Sorrells.
B)	 highlight similarities between neurogenesis in 

various brain regions.
C)	 propose questions made salient by the scarcity of 

new hippocampal neurons in adults.
D)	 compare a recent study with one from the 

twentieth century.

	 29

The primary purpose of both passages is to discuss 
research that 
A)	 explores the process by which the human brain 

creates new cells.
B)	 contradicts current beliefs about human 

neurogenesis.
C)	 compares the brain activity of newborns to that of 

older adults.
D)	 examines whether or not human brains continue 

to create certain cells as they age.

	 30

Based on Weiler’s discussion of the research in 
Passage 1 and Andreae’s discussion of the research in 
Passage 2, with which claim regarding neurogenesis 
would both authors most likely agree?
A)	 Recent studies have not brought any additional 

insight regarding adult neurogenesis.
B)	 Adult human neurogenesis is likely uncommon.
C)	 Brain region is not a factor in the rate of new 

neuron development.
D)	 The rate of new neuron development in humans 

increases just after birth.

	 31

In the passages, both research teams support their 
conclusions with 
A)	 comparisons of samples from people of a range of 

ages.
B)	 experiments that replicate conditions in the body.
C)	 studies of human behavior in controlled settings.
D)	 evidence gathered from various textbooks and 

journals.
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Questions 32–42 are based on the following 
passage.

This passage is adapted from Washington Irving, The 
Sketchbook of Geoffrey Crayon, Gent. Originally published in 
1819. “John Bull” is a satirical figure used to personify England, 
particularly the English middle class.

A stranger who wishes to study English 
peculiarities may gather much valuable information 
from the innumerable portraits of John Bull, as 
exhibited in the windows of the caricature-shops. I 
cannot resist the temptation to give a slight sketch of 
him, such as he has met my eye.

John Bull, to all appearance, is a plain downright 
matter-of-fact fellow, with much less of poetry about 
him than rich prose. There is little of romance in his 
nature, but a vast deal of strong natural feeling. He 
excels in humor more than in wit; is jolly rather than 
gay; melancholy rather than morose. He is a boon 
companion, and he will stand by a friend in a quarrel, 
with life and purse, however soundly he may be 
cudgeled1. In this last respect, he has a propensity to be 
somewhat too ready. He is a busy-minded personage, 
who thinks not merely for himself and family but for all 
the country round, and is most generously disposed to 
be everybody’s champion. He is continually volunteering 
his services to settle his neighbors’ affairs. Though 
really a good-hearted, good-tempered old fellow, he is 
singularly fond of being in the midst of contention. 

The secret of the matter is that John has a great 
disposition to protect and patronize. He thinks 
it indispensable to the dignity of an ancient and 
honorable family, to be bounteous in its appointments 
and eaten up by dependents. The consequence is that 
like many other venerable family establishments, 
his manor is encumbered by old retainers whom he 
cannot turn off, and an old style which he cannot lay 
down. Owls have taken possession of the dovecote, but 
they are hereditary owls, and must not be disturbed. 
In short, John has such a reverence for everything that 
has been long in the family that he will not hear even 
of abuses being reformed, because they are good old 
family abuses.

All those whims and habits have concurred 
woefully to drain the old gentleman’s purse. What 
is worst of all is the effect which these pecuniary 
embarrassments have had on the poor man himself. 

1  A cudgel is a club-like stick.

Instead of strutting about as formerly, with his three-
cornered hat on one side, flourishing his cudgel, he 
now goes about whistling thoughtfully to himself, with 
his head drooping down, his cudgel tucked under his 
arm, and his hands thrust to the bottom of his breeches 
pockets, which are evidently empty.

Such is the plight of honest John Bull at present; yet 
for all this the old fellow’s spirit is as tall and as gallant 
as ever. If you drop the least expression of sympathy 
or concern, he takes fire in an instant; swears that he 
is the richest and stoutest fellow in the country; and 
talks of laying out large sums to adorn his house or buy 
another estate with a valiant swagger and grasping of 
his cudgel.

I confess I cannot look upon John’s situation 
without strong feelings of interest. He may not be so 
wonderfully fine a fellow as he thinks himself, but 
he is at least twice as good as his neighbors represent 
him. His virtues are all his own; all plain, homebred, 
and unaffected. His very faults smack of the raciness 
of his good qualities. His extravagance savors of his 
generosity; his quarrelsomeness of his courage; his 
credulity of his open faith; his vanity of his pride; 
and his bluntness of his sincerity. They are all the 
redundancies of a rich and liberal character. All that 
I wish is that John’s present troubles may teach him 
more prudence in future. That he may cease to distress 
his mind about other people’s affairs; that he may give 
up the fruitless attempt to promote the good of his 
neighbors and the peace and happiness of the world by 
dint of the cudgel; that he may remain quietly at home; 
that he gradually get his house into repair and long 
enjoy, on his paternal lands, a green, an honorable, and 
a merry old age.

	 32

The author’s descriptions of John Bull most directly 
support which larger claim?
A)	 Withdrawing from the public stage would only 

weaken an already threatened estate.
B)	 It is more difficult to abdicate a position of power 

than to safeguard it.
C)	 Financial stability is incompatible with ruling 

compassionately and maintaining shared traditions.
D)	 Having an overextended sphere of influence can 

jeopardize personal welfare.
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	 33

During the course of the passage, the central focus 
shifts from 
A)	 describing a symbolic figure to sounding a call 

for caution and consideration regarding future 
conduct.

B)	 celebrating the merits of a relatable hero 
to denouncing that hero as a national 
embarrassment.

C)	 making light of a character’s flaws to casting doubt 
on his ability to improve a situation.

D)	 condemning a character for his unwise familial 
attitudes to mourning his fall from prominence. 

	 34

According to the passage, there is a distinct contrast 
between
A)	 having well-meaning intentions and acting in 

one’s best interest.
B)	 the responsibility to protect family and the duty to 

volunteer for one’s country.
C)	 growing up as part of the aristocracy and earning 

a position of influence.
D)	 respecting ancestral traditions and choosing to 

neglect one’s modern obligations.

	 35

As used in line 5, “sketch” most nearly means
A)	 account.
B)	 farce.
C)	 cartoon.
D)	 impersonation.

	 36

Which choice provides the best evidence for the idea 
that John Bull’s core values include caring for others?
A)	 Lines 9–10 (“There . . . feeling”) 
B)	 Lines 16–19 (“He . . . champion”) 
C)	 Lines 47–49 (“yet . . . ever”) 
D)	 Lines 59–60 (“His . . . unaffected”) 

	 37

As used in line 35 and line 36, “abuses” most nearly 
means
A)	 violations.
B)	 assaults.
C)	 invasions.
D)	 impositions.

	 38

The repeated references to a “cudgel” throughout the 
second half of the passage mainly emphasize John 
Bull’s
A)	 physical stature and fortitude.
B)	 reputation of power and authority.
C)	 capacity for violence and retaliation.
D)	 renown as a champion of England.

	 39

As used in line 56, “interest” most nearly means
A)	 suspicion.
B)	 care.
C)	 amusement.
D)	 curiosity.
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	 40

It can reasonably be inferred that John Bull suffers 
financial hardship primarily because 
A)	 his family members feel entitled to their 

extravagances and refuse to economize.
B)	 his pursuit of restoring his family’s social standing 

leads him into bad investments.
C)	 his support of local charities and community 

groups outpaces his diminished resources. 
D)	 his pride in his family’s holdings compromises his 

ability to manage them well. 

	 41

Which choice provides the best evidence for the 
answer to the previous question?
A)	 Lines 12–16 (“He . . . ready”)
B)	 Lines 27–31 (“The . . . down) 
C)	 Lines 42–46 (“he now . . . empty”)
D)	 Lines 61–65 (“His extravagance . . . character”) 

	 42

The author would most likely describe the public’s 
attitude toward John Bull as
A)	 bitterly disappointed that he could not maintain 

financial stability.
B)	 affectionately nostalgic over his generous service 

to their communities.
C)	 overly critical of his faults.
D)	 coolly indifferent to his success or failure.
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Questions 43–52 are based on the following passage 
and supplementary material.

This passage is adapted from Ed Yong, “Why We Sleep Badly 
on Our First Night in a New Place.” ©2018 by The Atlantic 
Monthly Group.

When you check into a hotel room or stay with a 
friend, is your first night of sleep disturbed? Do you 
toss and turn, mind strangely alert, unable to shut 
down in the usual way? If so, you’re in good company. 
This phenomenon is called the first-night effect, and 
scientists have known about it for over 50 years. “Even 
when you look at young and healthy people without 
chronic sleep problems, 99 percent of the time they 
show this first-night effect—this weird half-awake, 
half-asleep state,” says Yuka Sasaki from Brown 
University.

Other animals can straddle the boundaries between 
sleeping and wakefulness. Whales, dolphins, and 
many birds can sleep with just one half of their brains 
at a time, while the other half stays awake and its 
corresponding eye stays open. In this way, a bottlenose 
dolphin can stay awake and alert for at least five days 
straight, and possibly many more.

Sasaki wondered if humans do something similar, 
albeit to a less dramatic degree. Maybe when we enter 
a new environment, one half of our brain stays more 
awake than the other, so we can better respond to 
unusual sounds or smells or signs of danger. Maybe 
our first night in a new place is disturbed because half 
our brain is pulling an extra shift as a night watchman. 
“It was a bit of a hunch,” she says. “Maybe we’d find 
something interesting.”

She invited 11 volunteers to spend a few nights at 
her laboratory. They slept in a hulking medical scanner 
that measured their brain activity, while electrodes on 
their heads and hands measured their brain waves, eye 
movements, heart rate, and more.

While they snoozed, team members Masako 
Tamaki and Ji Won Bang measured their slow-wave 
activity—a slow and synchronous pulsing of neurons 
that’s associated with deep sleep. They found that this 
slow activity was significantly weaker in the left half of 
the volunteers’ brains, but only on their first night. And 
the stronger this asymmetry, the longer the volunteers 
took to fall asleep.

The team didn’t find this slow-wave asymmetry 
over the entire left hemisphere. It wasn’t noticeable 
in regions involved in vision, movement, or 

attention. Instead, it only affected the default mode 
network—a group of brain regions that’s associated 
with spontaneous unfocused mental activity, like 
daydreaming or mind-wandering. These results fit with 
the idea of the first-night brain as a night watchman, 
in which the left default mode network is more 
responsive than usual.

To test this idea, Sasaki asked more volunteers 
to sleep in a normal bed with a pair of headphones. 
Throughout the sessions, the team piped small 
beeps into one ear or the other, either steadily or 
infrequently. They found that the participants’ left 
hemispheres (but not the right) were more responsive 
to the infrequent beeps (but not the steady ones) on 
the first night (but not the second). The recruits were 
also better and quicker at waking up in response to the 
beeps when the sounds were processed by their left 
hemispheres. 

This shows how dynamic sleep can be, and how 
attuned it is to the environment. The same applies to 
many animals. In 1999, Niels Rattenborg from the Max 
Planck Institute for Ornithology found that ducks at 
the edge of a flock sleep more asymmetrically than 
those in the safer center. “In this way, sleeping ducks 
avoid becoming sitting ducks,” he says.

Lino Nobili from Niguarda Hospital in Milan adds 
that these results fit with a “relatively new view of 
sleep” as a patchwork process, rather than a global one 
that involves the whole brain. Recent studies suggest 
that some parts can sleep more deeply than others, or 
even temporarily wake up. This might explain not only 
the first-night effect but also other weird phenomena 
like sleepwalking or paradoxical insomnia, where 
people think they’re getting much less sleep than they 
actually are.

To confirm the night watch hypothesis, Sasaki now 
wants to use weak electric currents to shut down the 
left default mode network to see if people sleep faster 
in new environments. That would certainly support 
her idea that this region is behind the first night effect.  

It won’t help people sleep better in new places, 
though. To do that, Sasaki tries to stay in the same 
hotel when she travels, or at least in the same chain. 
“I’m flying to England tomorrow and staying at 
a Marriott,” she says. “It’s not a completely novel 
environment, so maybe my brain will be a little more 
at ease.”
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	 44

In the third paragraph (lines 19–27), the author uses 
the words “wondered” and “hunch” primarily to 
suggest that Sasaki and her colleagues
A) 	 believed that the first-night effect would be most 

apparent in people who had greater awareness of 
their surroundings when going to sleep.

B) 	 had not previously discovered evidence that part 
of the human brain responds to environmental 
stimuli when sleeping in a new place.

C)  	questioned whether the link between animal sleep 
patterns and the first-night effect in humans was 
related to similarities in their environment.

D) 	 did not predict that slow-wave brain activity 
would have such a great influence on quality of 
sleep in various locations.

	 45

Which statement regarding subjects who had weaker 
left hemisphere slow-wave activity during the first 
night in the medical scanner can be most reasonably 
inferred from the passage?
A) 	 They are more wakeful when presented with 

environmental stimuli while sleeping in a new 
place.

B) 	 They are more restless sleepers overall and have 
trouble falling asleep in places other than their 
homes.

C) 	 They are more likely to suffer from afflictions such 
as sleepwalking or paradoxical insomnia.

D) 	 They are not able to sleep through the night unless 
their surroundings are silent.

	 46

Which choice provides the best evidence for the 
answer to the previous question?
A) 	 Lines 38–40 (“And the . . . asleep”)
B) 	 Lines 58–61 (“The recruits . . . hemispheres”) 
C) 	 Lines 74–78 (“This . . . are”) 
D) 	 Lines 79–82 (“To confirm . . . environments”) 
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Figures adapted from Tamaki Masako, Ji Won Bang, Takeo Watanabe, 
and Yuka Sasaki, “Night Watch in One Brain Hemisphere during Sleep 
Associated with the First-Night Effect in Humans.” ©2016 by Elsevier Ltd.

	 43

The primary purpose of the passage is to
A) 	 describe a study on how slow-wave sleep activity 

causes sleep disorders.
B) 	 analyze the neural underpinnings of slow-wave 

sleep activity.
C) 	 propose solutions for difficulties sleeping in new 

places.
D) 	 discuss research on a common phenomenon in 

sleep.
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	 47

According to the passage, which statement best 
explains the hypothesis that Sasaki’s group tested in 
their experiment with headphones?
A) 	 Reducing left default mode network activity using 

an electric current can help individuals fall asleep.
B) 	 Slow-wave brain activity during sleep depends on 

the ability to fall asleep quickly in a new place.
C) 	 Brain activity in the left hemisphere default mode 

network is related to sleep disturbances during the 
first night in a new place.

D) 	 Slow-wave asymmetry in the left default mode 
network only enhances neural responses to 
auditory stimuli.

	 48

The main purpose of the last paragraph is to
A) 	 emphasize that the scientists could not provide 

useful applications for their sleep research.
B) 	 suggest that people might be able to influence the 

severity of the first-night effect.
C) 	 urge individuals to consider sleeping only in 

familiar places when they travel.
D) 	 question the general significance of the first-night 

effect with regard to the new findings.

	 49

As used in line 84, “new” most nearly means
A) 	 pristine.
B) 	 singular.
C) 	 inventive.
D) 	 unfamiliar.

	 50

According to figure 1, the mean amplitude of brain 
responses to deviant sounds in the right hemisphere 
on Day 1 was closest to which value?
A) 	−8

B) 	 −6

C) 	 −4

D) 	−2

	 51

Figure 2 supports which statement about the relative 
amplitudes of left hemisphere brain responses to 
deviant sounds on Days 1 and 2?
A) 	 They reached their most negative points 1,000 ms 

after sound onset.
B) 	 They began to be increasingly negative 700 ms 

after sound onset.
C) 	 They returned to their previous levels 1,000 ms 

after sound onset.
D) 	 They became more negative between 400 ms and 

700 ms after sound onset.

	 52

Based on the passage and figures 1 and 2, how would 
the plotted points in figure 1 most likely change if the 
left hemisphere data was focused on responses 400ms 
after sound onset?
A) 	 The point for the left hemisphere on Day 1 only 

would be more positive.
B) 	 The points for the right hemisphere would be 

more negative.
C) 	 The points for the left hemisphere would be more 

positive.
D) 	 The points on Day 2 would be greater than zero.

S T O P
 If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.
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	 1
A)	 NO CHANGE
B)	 Diouf former Director-General
C)	 Diouf former Director-General,
D)	 Diouf, former Director-General,

	 2
A)	 NO CHANGE
B)	 pressing
C)	 unusually significant
D)	 constantly thought about

Questions 1–11 are based on the following passage.

The Dirt on Growing Plants Without Soil

With an average annual increase of approximately 83 
million people, the current global population of over 7.5 
billion represents a severe strain on the finite resources 
available on the planet. According to Jacques  1  Diouf, 
former Director-General of the United Nations’ Food and 
Agriculture Organization, by 2050, the world will need to 
produce 70% more food to feed the additional 2.3 billion 
people expected by that year. And yet, this increase in 
food production could come at a great cost: conventional 
agriculture is one of the top contributors to water scarcity. 
One solution to this  2  more or less important issue is 
hydroponics, a method of growing plants without the use 
of soil.

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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Hydroponic systems use up to 10 times less water 
than conventional methods. When crops are planted 
in fields, the water  3  of the plants runs off into the 
environment, whereas in hydroponic systems, the water 
is captured and used again. Hydroponic systems come in 
several varieties, including ones in which the plant roots 
are submerged in nutrient-filled water and others in which 
a wick or pump provides water to the roots.  4

[1] In addition to being stingy with water, hydroponic 
systems provide other benefits. [2] These systems use space 
more efficiently than do crop fields, so they can produce 
more fruits and vegetables per square foot and can even be 
built in cities. [3] Furthermore, indoor hydroponic systems 
can be used in almost any climate to grow plants year-
round, which enhances access to fresh, local produce for 
people living in colder climates. [4] An added bonus is that 
since  5  there grown without soil, these plants are more 
visually appealing. [5] This reduces the environmental 
impact of transporting fruits and vegetables across the 
country from warmer regions.  6

	 3
A)	 NO CHANGE
B)	 for the plants runs
C)	 from the plants running
D)	 within the plants runs

	 4

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

Lettuces, endives, and fresh herbs are a few 
types of produce that grow well with the use of 
hydroponics.

Should the writer make this addition here?
A)	 Yes, because it provides examples that support the 

previous point.
B)	 Yes, because it contradicts a statement made 

earlier in the passage.
C)	 No, because the information is given elsewhere in 

the passage.
D)	 No, because it is not relevant to the main point of 

the paragraph.

	 5
A)	 NO CHANGE
B)	 their
C)	 they’re
D)	 its

	 6

To make this 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.
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Although a few companies have had success 
producing and marketing hydroponic foods, the method 
still accounts for only a small part of American produce. 
Even though these systems  7  used less space, that space 
is more expensive in cities as compared to the relatively 
cheap farmland available in rural areas. And because the 
plants are grown in water with added nutrients instead 
of soil, some in the organic food industry  8  criticize 
hydroponics for being “unnatural” and claim that 
hydroponic produce has an inferior taste as compared to 

 9  conventional farms. Hydroponic operations can also 
be more energy intensive,  10  requiring specific types of 
building materials. Nonetheless, seeing as water scarcity 
was listed by the World Economic Forum in 2015 as the 
largest global risk over the next decade,  11  hydroponics 
farmers will likely fight to maintain the organic status of 
their produce. 

	 7
A)	 NO CHANGE
B)	 are using
C)	 had used
D)	 use

	 8
A)	 NO CHANGE
B)	 criticize and condemn
C)	 criticize and also condemn
D)	 criticize and complain about

	 9
A)	 NO CHANGE
B)	 produce from conventional places.
C)	 farms that use soil.
D)	 conventionally grown produce.

	 10

Which choice most effectively supports the idea in the 
first part of the sentence?
A)	 NO CHANGE
B)	 since indoor systems may require a great deal of 

electricity for artificial lighting.
C)	 allowing different types of produce to grow in the 

same building.
D)	 since urban zoning laws may not allow for their 

construction.

	 11

The writer wants to conclude the passage by restating its 
main idea. Which choice best accomplishes this goal?
A)	 NO CHANGE
B)	 scientists will adjust the nutrients added to the 

water to create produce with a better taste. 
C)	 the savings in water alone make hydroponics 

worthy of strong consideration.
D)	 experts predict that there may even be a world war 

related to the use of water.
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Questions 12–22 are based on the following passage.

Singing for Justice

In early 1939, Marian Anderson, a well-known 
African American singer, was invited by Howard 
University to come to Washington, D.C. and  12  have 
performed as part of the university’s concert series. 
Because Anderson was so popular, the university 
attempted to hold the performance at Constitution Hall, 
the largest auditorium in the city, with a  13  volume of 
4,000. This venue was owned by the Daughters of the 
American Revolution (DAR), an organization of female 
descendants of those involved in the Revolutionary War. 
The DAR refused to allow an African American artist to 
perform at the venue,  14  thrusting Anderson into the 
spotlight in the struggle against racial prejudice.

	 12
A)	 NO CHANGE
B)	 will perform
C)	 perform
D)	 performing

	 13
A)	 NO CHANGE
B)	 size
C)	 quantity
D)	 capacity

	 14

The writer wants to introduce one of the main ideas 
of the passage. Which choice best accomplishes this 
goal?
A)	 NO CHANGE
B)	 despite the fact that the organization would have 

earned money from the performance.
C)	 even though Anderson had just completed a very 

successful European tour.
D)	 which is something that unfortunately had 

happened to Anderson before.
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 15  Furthermore, First Lady and DAR member 
Eleanor Roosevelt, who had previously invited Anderson 
to sing at the White  16  House resigned from the 
organization in protest of its refusal to host Anderson. 
Thousands of other DAR members followed suit, but the 
group did not relent. Roosevelt, along with the President 
and others,  17  are able to arrange for the concert to 
be held on the steps of the Lincoln Memorial on Easter 
Sunday. 

 18  Anderson was a modest and quiet person who 
valued community and wanted to bring people together. 
She believed that her pride and talent as a singer could 
eliminate prejudice. However, the change to an outdoor 
venue, as well as the publicity generated by the controversy, 
meant that Anderson would be performing for a much 
larger crowd than she had ever sung for before. Terrified, 
she even called her manager the night before, asking  

 19  did she really have to go through with the 
performance.

	 15
A)	 NO CHANGE
B)	 Nevertheless,
C)	 In addition,
D)	 DELETE the underlined portion.

	 16
A)	 NO CHANGE
B)	 House:
C)	 House—
D)	 House, 

	 17
A)	 NO CHANGE
B)	 were
C)	 was
D)	 have been

	 18

The writer is considering deleting the underlined 
sentence. Should the sentence be kept or deleted?
A)	 Kept, because it supports the other claims made in 

the paragraph.
B)	 Kept, because it introduces an idea that the author 

later refutes.
C)	 Deleted, because it contradicts the author’s claim 

that Anderson was a talented singer.
D)	 Deleted, because it provides information that is 

not relevant to the main idea of the paragraph.

	 19
A)	 NO CHANGE
B)	 whether she really had to go through with the 

performance.
C)	 did she really have to go through with the 

performance?
D)	 whether she really had to go through with the 

performance?
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On the day of the concert, the crowd numbered over 
75,000 and reached from the Lincoln Memorial all the way 
to the Washington Monument. Despite her fears, Anderson 
went ahead with the concert, which included a patriotic 
song, two classical  20  songs; and several spirituals. Her 
performance was highly  21  acclaimed. She was praised 
for her rich and beautiful voice and for her powerful stand 
representing all those who faced racial discrimination. 

Not wanting to take attention away from Anderson, 
Eleanor Roosevelt chose not to be publicly affiliated 
with the concert and in fact did not attend it due to 
other obligations. However, the two remained friends 
throughout their lives. Anderson’s performance made  
her an international celebrity, and she is hailed for her  
role in cutting down barriers for African American 
performers. Later, the DAR changed its rules and 
apologized, and Anderson did eventually perform at 
Constitution Hall.  22

	 20
A)	 NO CHANGE
B)	 songs and,
C)	 songs, and
D)	 songs, and,

	 21

Which choice most effectively combines the sentences 
at the underlined portion?
A)	 acclaimed; she was praised for her
B)	 acclaimed, both for her
C)	 acclaimed, having a
D)	 acclaimed, being praised by her

	 22

The writer wants to add a conclusion that reinforces 
the idea that Anderson focused on her singing 
as a way to fight intolerance. Which choice best 
accomplishes this goal?
A)	 She rarely spoke of her Lincoln Memorial 

performance and didn’t express anger toward 
the injustice she had experienced that day and 
throughout her life, preferring to influence people 
through the power of her singing.

B)	 As a result of her 1939 performance, Anderson 
won the Spingarn Medal for outstanding 
achievement by an African American and later 
sang the National Anthem at President Kennedy’s 
inauguration.

C)	 She paved the way for and inspired other African 
American artists such as singers Leontyne Price 
and Jessye Norman, the latter of whom performed 
at an anniversary concert in Anderson’s honor in 
2014.

D)	 She was a contralto, which is a type of classical 
singing voice that uses the lowest female vocal 
range, and while she was a talented singer even as 
a child, she did not have formal lessons until age 
fifteen.
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Questions 23–33 are based on the following passage 
and supplementary material.

Good Counsel for Now and Later
 23  Specialists who combine counseling training 

with financial planning acumen, a credit counselor can 
advise about issues such as student loans, mortgage 
payments, small business operations, and bankruptcy. 
Struggles with debt are common in American  

 24  society—the 2018 Consumer Financial Literacy 
Survey, revealed that one in four Americans admits to not 
paying all of his or her bills on time, while eight percent of 
respondents now have debts in collection. While a credit 
counselor’s primary task may be to advise a client about 
resources that  25  mite help eliminate personal debt, this 
feedback can still involve many aspects of the client’s life.

	 23
A)	 NO CHANGE
B)	 Acting as a specialist who combines
C)	 They who are specialists who combine
D)	 A specialist who combines

	 24
A)	 NO CHANGE
B)	 society: the 2018 Consumer Financial Literacy 

Survey
C)	 society, the 2018 Consumer Financial Literacy 

Survey,
D)	 society; the 2018 Consumer Financial Literacy 

Survey,

	 25
A)	 NO CHANGE
B)	 might help eliminate
C)	 mite help illuminate
D)	 might help illuminate
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 26  Academic research provides insights into 
how people develop difficulties with debt. For example, 
some individuals struggle to make regular house or car 
payments while also trying to repay longstanding credit 
card or student loan debts. Credit counselors work with 
these individuals to assess their current situations, create 
budgets, and strategize about paying off existing debts. 
When individuals with more than one source of financial 
concern “come to credit counseling early in that process, 
there are more options at their disposal,” explains Peter 
Klipa, vice president of creditor relations at the National 
Foundation for Credit Counseling. A counselor may 
propose  27  explanations that include a debt management 
plan, which involves paying a certain monthly amount 
toward the total sum owed. 

Evidence suggests that when individuals go through 
financial counseling, the experience can affect both  

 28  resolutions of current debt crises and the habit’s 
shaping future spending and credit use. For example, a 
2016 study that analyzed the financial health outcomes 
associated with financial counseling indicates that those 
who don’t receive credit counseling end up making their 
bad financial habits worse over time. The participants who

	 26

Which choice provides the best introduction to the 
main idea of the paragraph?
A)	 NO CHANGE
B)	 Struggles with debt can arise for people from all 

socioeconomic backgrounds.
C)	 It is particularly important for people to find a 

credit counselor who won’t take advantage of their 
financial vulnerabilities.

D)	 Credit counseling can be particularly effective 
when people face multiple complicated financial 
situations at the same time.

	 27
A)	 NO CHANGE
B)	 answers
C)	 solutions
D)	 insights

	 28
A)	 NO CHANGE
B)	 resolution’s of current debt crises and the habit’s
C)	 resolutions of current debt crises and the habits
D)	 resolution’s of current debt crises and the habits
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didn’t receive counseling had, on average, not just failed to 
decrease their debt but had instead increased their overall 
debt levels  29  by $2,808 during the same period.  

 30  Despite the possible stigma of seeking counseling, 
clients who received counseling had, on average, decreased 
their total debt by almost $9,000 in the eighteen months 
after receiving that counseling. While both counseled and 
non-counseled individuals experienced an increase in their 
so-called open credit ratio, which measures how easily a 
person can pay off current debt obligations using currently 
available assets, the study found that people who received 
counseling experienced a greater bump:  31  on average, 
their final open credit ratio was 0.48. 

Financial Outcomes for Clients  
Who Did and Did Not Receive

“Sharpen Your Financial Focus” Counseling

Study Group 
+ Financial 
Situation

Pre-
Counseling

(at the 
beginning 

of the study)

18 Months 
Later

(at the end 
of the study)

Change

Counseled 
Individuals’ 
Open Credit 
Ratio

0.31 0.57 +0.26

Non-
Counseled 
Individuals’ 
Open Credit 
Ratio

0.30 0.48 +0.18

Counseled 
Individuals’ 
Total Debt

$81,059 $72,526 –$8,533

Non-
Counseled 
Individuals’ 
Total Debt

$84,130 $86,938 +$2,808

*Adapted from “Evaluation of Outcomes: The NFCC’s Sharpen Your 
Financial Focus Program,” National Foundation for Credit Counseling, 2018.

	 29

Which choice provides accurate information from the 
table to support the point made in the sentence?
A)	 NO CHANGE
B)	 by a ratio of 0.26
C)	 to a total of $72,526
D)	 by more than $8,533

	 30

Which choice provides the best transition from the 
previous sentence?
A)	 NO CHANGE
B)	 Although such counseling is not always successful,
C)	 Because personal finances are so complicated,
D)	 As proof of the success of credit counseling 

programs,

	 31

Which choice best uses information from the table to 
illustrate the claim made earlier in the sentence?
A)	 NO CHANGE
B)	 these clients’ open credit ratio increased by 0.26.
C)	 there was an overall debt decrease of $8,533.
D)	 their pre-counseling ratio was already higher than 

that of the non-counseled group.
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While a credit counselor may not be able to resolve  
an individual’s financial difficulties  32  overnight;  
nevertheless, financial counseling provides valuable 
insights for people struggling with monetary 
commitments. Beyond helping individuals get out of  

 33  close-up financial distress, counselors also advise 
people on more sustainable budgeting and spending 
strategies for the future. That combination results in higher 
financial literacy and greater confidence moving forward.

	 32
A)	 NO CHANGE
B)	 overnight, but
C)	 overnight, 
D)	 overnight; instead,

	 33
A)	 NO CHANGE
B)	 cutting
C)	 immediate 
D)	 fierce
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Questions 34–44 are based on the following passage 
and supplementary material. 

Protecting the People

In 1976, Congress passed the Toxic Substances 
Control Act (TSCA), which gave the Environmental 
Protection Agency (EPA) authority to regulate the 
manufacture and sale of chemicals for the purpose of 
preventing “unreasonable risk to human health or the 
environment.” The act has  34  instituted and begun 
regulation of six dangerous chemicals since its inception, 
but this number is tiny in comparison to the more than 
82,000 chemicals currently on the EPA chemical registry. 
Testing chemicals for toxicity is an expensive process, the 
burden of which is currently placed on the EPA rather 
than on the chemical manufacturers, and the EPA has 
extremely limited resources for testing. If the TSCA is to 
truly protect U.S. citizens from toxic chemicals,  35  and 
remove dangerous substances from the environment, the 
EPA must be provided with additional resources to ensure 
that chemicals are adequately tested for potential risk. 

A company that manufactures new chemicals  
 36  are required only to register the chemicals with the 

EPA. Registration includes basic information about a new 
chemical, but toxicity data is only required if it is already 
known; companies are not required to make such studies. 

 37  Critics of the TSCA say that companies should 
be required to test new chemicals before they can be 
approved; in order to do so, it has only 90 days to perform 
extensive testing. As a result, the EPA has very little 
practical power to regulate any chemicals. 

	 34
A) 	 NO CHANGE
B) 	 instituted
C) 	 begun the institution
D) 	 instituted by enacting

	 35
A) 	 NO CHANGE
B) 	 however,
C) 	 for example,
D) 	 DELETE the underlined portion. 

	 36
A) 	 NO CHANGE
B) 	 have been
C) 	 being
D) 	 is

	 37

Which choice best introduces the topic of this 
sentence? 
A) 	 NO CHANGE
B) 	 The EPA can only regulate a new chemical if it can 

prove that the chemical poses “unreasonable risk,” 
but

C) 	 Because there is controversy over which tests can 
best determine whether a chemical is safe,

D) 	 It’s hard to know whether the lack of regulation 
is more the fault of the TSCA, or the EPA itself 
needs reform, and
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Many states in the U.S., frustrated by the federal 
government’s lack of action on toxic chemicals, have 

 38  passed stricter legislation that specifically targets 
chemicals in products designed for vulnerable populations, 
such as children and pregnant women. For example, the 
EPA regulates lead-based paints but does not place any 
restrictions on the use of lead  39  in other products. 
Such products might include toys or children’s jewelry. 
Seventeen  40  states’ have passed additional restriction’s 
on lead to further reduce children’s exposure. In what 
could be seen as evidence that there should be a federal 
policy regarding toxic chemicals,  41  over half of the fifty 
states have existing or pending legislation regulating the 
use of mercury. 

Chemicals regulated by U.S. states beyond TSCA 
guidelines

U.S. states 
with 

regulatory 
policies

U.S. states 
with 

pending 
policies

U.S. states 
without 

regulatory 
policies

Mercury 24 6 20
Lead 14 3 33
Fire Retardants 12 4 34
Bisphenol-A (BPA) 11 5 34
Cadmium 7 3 40
Phthalates 3 4 43
Formaldehyde 1 3 46
Triclosan 1 2 47

	 38
A) 	 NO CHANGE
B) 	 passed on
C) 	 had a passing of
D) 	 passed by

	 39

Which choice most effectively combines the sentences 
at the underlined portion?
A) 	 in other products, such as
B) 	 in other products: 
C) 	 in
D) 	 in products such as

	 40
A) 	 NO CHANGE
B) 	 states have passed additional restrictions’
C) 	 states have passed additional restrictions
D) 	 states’ have passed additional restrictions

	 41

Which information from the table provides the 
strongest evidence in support of the paragraph’s main 
point?
A) 	 NO CHANGE
B) 	 ten states have existing or pending legislation 

regulating cadmium. 
C) 	 forty-six states have not yet taken any action to 

regulate formaldehyde. 
D) 	 at least eight chemicals are more strictly regulated 

by states than at the federal level. 
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2	 2
The TSCA could be strengthened by  42  additional 

funding. The California Environmental Protection Agency 
(CalEPA), a state agency established in  43  1991 has 
created a Green Chemistry Initiative that combines the 
efforts of lawmakers, the people of California, and the 
chemistry industry to create a market in which all products 
are evaluated for their impact on human health and the 
environment. The U.S. government could  44  become 
a trendsetter in environmental regulation by creating a 
similar, preemptive national initiative, rather than waiting 
for a substance to be proven toxic before restricting its use. 

 

	 42

Which choice best introduces the discussion in the 
rest of the paragraph?
A) 	 NO CHANGE
B) 	 employing a cooperative model. 
C) 	 a reorganization of the EPA.
D) 	 more rigorous chemical testing. 

	 43
A) 	 NO CHANGE
B) 	 1991,
C) 	 1991;
D) 	 1991—

	 44

Which choice best introduces the argument made in 
the final sentence of the paragraph?
A) 	 NO CHANGE
B) 	 appease state regulatory agencies
C) 	 better protect its citizens and environment from 

toxic chemicals
D) 	 save valuable taxpayer funds 

S T O P
 If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.
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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.

  DIRECTIONS  

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.

  NOTES  

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.

  REFERENCE 
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C = 2 r

�
w

A = �w
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2 Special Right Triangles

b c

c  = a  + b 2
a

2x 60°

3x

x
30°

2s45°

45°

s

s
22

h

V =      r2h1
3

r

V =      r34
3

h

�
w

V =   �wh1
3

r

π
π

π

π
π

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
(3x4 + 2x3 – 7) + (4x6 – 5x3 + 9)

Which of the following expressions is equivalent to 
the expression above?
A) 	 4x6 + 3x4 – 3x3 + 2
B) 	 4x6 + 3x4 + 7x3 + 2
C) 	 4x6 + 3x4 – 5x3 + 2
D) 	 7x10 – 3x3 + 2

	 2

3

6

9

–9

–6

–3

963–3–6–9
O

y

x

The lines graphed in the xy-plane above represent a 
system of two linear equations. What is the solution 
(x, y) to the system?
A) 	 (–1, –6)
B) 	 (0, –3)
C) 	 (2, 3)
D) 	 (3, 0)

	 3

Rosa has already eaten 10 pretzels from a bag that 
originally contained p pretzels. If Rosa is able to eat 
each remaining pretzel in 18 seconds, which of the 
following represents the amount of additional time, in 
seconds, needed for Rosa to eat all the pretzels in the 
bag?
A) 	 10(18 – p)
B) 	 10(p – 18)
C) 	 18(10 – p)
D) 	 18(p – 10)

	 4

0 = 7y – 5x + 9

What are the y-intercept and the slope of the line 
defined by the equation above?

A) 	 The slope is − 5
7

, and the y-intercept is − 9
7

.

B) 	 The slope is − 5
7

, and the y-intercept is 9
7

.

C) 	 The slope is 5
7

, and the y-intercept is − 9
7

.

D) 	 The slope is 5
7

, and the y-intercept is 9
7

.
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	 5

If 5 9 1
3

� � �n n , what is the value of n ?

A) 	   3

B) 	   4

C) 	   6

D) 	 21
2

	 6

2

4

–6

–4

–2
642–2–4–6 O

6

y

x

q

Line p (not shown) is perpendicular to line q shown 
above and passes through the point (0, 4). Which of 
the following equations could represent line p ?  

A) 	 y x� � �
4
3

4

B) 	 y x� � �
3
4

4

C) 	 y x� �
3
4

4

D) 	 y x� �
4
3

4

	 7

(4 + 7i) – (6 + 2i)

What complex number is equivalent to the expression 
above if i � �1 ?

A) 	     2
B) 	     2 – 5i
C) 	   –2 + 5i
D) 	 –10 – 9i

	 8

4
3

5
2n n�

�
�

Given the equation above, what is the value of n ?
A) 	 –7
B) 	 –2
C) 	   8
D) 	 23
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	 9

What is the solution set to the equation  
0 = (3a + 1)2(a – 4) ?

A) 	 1
3

4,��
�
�

�
�
�

B) 	 ���
�

�
�
�

1
3

4,

C) 	 � ��
�
�

�
�
�

1
3

1
3

4, ,

D) 	 ���
�

�
�
�

1
3

1
3

4, ,

	 10

What is the solution set to the equation

2
7

4 5
7�

� �
�
�m m

m
m

?

A) 	 {4, 7}
B) 	 {4, 5}
C) 	 {1, 7}
D) 	 {4}

	 11

If 3 is a root of the function f(x) = x2 + 13x + c and c is 
a constant, what is the value of c ?
A) 	 –48
B) 	   –3
C) 	     5
D) 	   48

	 12

7
12

3
43 3b b

−

The above expression is equivalent to which of the 
following expressions for all b > 0 ?

A) 	 − 1
6 3b

B) 	 − 1
4 3b

C) 	   1
4 3b

D) 	   1
6 3b
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	 13

y = x2 + 3
y = 15x – 33

The system of equations shown above is graphed in 
the xy-plane. If system has two solutions, what is the 
product of the x-coordinates of the two solutions?
A) 	   36 
B) 	     4
C) 	   –4
D) 	 –36

	 14

�� �27 10
3
5a

For all values of a, which of the following is equivalent 
to the expression above?

A) 	 3 36 5a

B) 	 −3 816 5a

C) 	 3 815 5a

D) 	 −3 35 5a

	 15

The amount of carbon-15 in a given sample 

decays exponentially with time. If the function

C m
m

( ) � �

�
�

�

�
�100 1

2

24

models the amount of carbon-15 

remaining in the sample after m minutes, which of 

the following must be true?

A) 	 The amount of carbon in the sample halves every 
minute.

B) 	 The amount of carbon in the sample halves every 
24 minutes.

C) 	 The amount of carbon in the sample halves  
24 times every minute.

D) 	 The amount of carbon in the sample reduces by a 
factor of 24 every 2 minutes.
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  DIRECTIONS

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 3 1
2  

must be gridded 

as 3.5 or 7/2.  (If
 

/
/ 23 1

/  is entered into 

the grid, it will be interpreted as 31
2

, not as 

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.

  

Acceptable ways to grid       are:
2
3

.

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

.
0
1
2
3
4
5
6
7
8
9

1 27 /Write 
answer
in boxes.

Answer: 7
12

Fraction
line

Grid in
result.

Answer:  201 – either position is correct

Answer:  2.5

Decimal
point

.

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

.
0
1
2
3
4
5
6
7
8
9

/ 32

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

.

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

.
0
1
2
3
4
5
6
7
8
9

6 66

.

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

.
0
1
2
3
4
5
6
7
8
9

6 76. .

.

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

.
0
1
2
3
4
5
6
7
8
9

. 52

.

1
2
3
4

/
.
0
1
2
3
4

/
.
0
1
2
3
4

.
0
1
2
3
4

0 12 2

.

1
2
3
4

/
.
0
1
2
3
4

/
.
0
1
2
3
4

.
0
1
2
3
4

10

888888888888
9

888888888888
9

888888888888
9

888888888888
9

888888888888
9

888888888888
9

888888888888
9

888888888888
9

888888888888
9

888888888888
9

888888888888
9

888888888888
9

33333333333
4

33333333333
4

33333333333
4

33333333333
4

33333333333
4

33333333333
4

33333333333
4

33333333333
4
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	 16

If 0 2
2

6
1

�
�

�
�n n

, what is the value of n ?

	 17

X

Y

Z
m°

3

In the figure above, triangle XYZ is a right triangle 

with XZ = 3. If tanm = 3 , what is XY ?

	 18

An angle in the xy-plane has measure 5π radians. 
What is the measure of the angle in degrees?
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	 19

Robert is selling televisions at an electronics store. The 
televisions normally cost $545 each but are being sold 
at an 8% discount. What is the minimum number of 
televisions Robert must sell if he wants to meet his 
quota of $100,000 in total sales?

	20

The linear function y = g(x) is graphed in the  
xy-plane. If g(–3) = 4 and g(2) = 19, what is the  
slope of line g ?

S T O P
 If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.
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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.

  DIRECTIONS  

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.

  NOTES  

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.

  REFERENCE 

�
w

h

V = �wh

•r
h

V = r h2

r•

A = r 2

C = 2 r

�
w

A = �w

h

b
A =  bh1

2 Special Right Triangles

b c

c  = a  + b 2
a

2x 60°

3x

x
30°

2s45°

45°

s

s
22

h

V =      r2h1
3

r

V =      r34
3

h

�
w

V =   �wh1
3

r

π
π

π

π
π

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

If the function g is defined by g(x) = 3x + 5, what is 
the value of g(–5) ?
A) 	 –20
B) 	 –10
C) 	   20
D) 	   60

	 2

Number of Lightbulbs Produced at 
Levington Lights in a Day

Working Defective Total
60-Watt 1,230 127 1,357
100-Watt 2,384 271 2,655
Total 3,614 398 4,012

According to the table above, 100-Watt bulbs made up 
what fraction of the working lightbulbs?

A) 	 1 230
3 614
,
,

B) 	 2 384
3 614

,
,

C) 	   
271
398

D) 	
2 384
2 655

,
,

	 3

The expression (4n – 5)(5n – 4) is equivalent to which 
of the following?
A) 	 20n2 – 41n + 20
B) 	 20n2 – 39n + 9
C) 	 9n2 – 41n + 20
D) 	 4n2 – 18n + 9

	 4

The ratio of 
2 7
1 2

.

. is equivalent to the ratio of 
b

4 8.
. 

What is the value of b ?

A) 	   2.13
B) 	   4
C) 	   6.3
D) 	 10.8
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	 5

60 = 15mn + 20

What is the value of 3mn + 4, according to the 
equation above?
A) 	 20
B) 	 15
C) 	 12
D) 	   4

	 6

A high school principal is seeking to determine the 
likelihood that students in Santana High School will 
attend the upcoming dance. Which of the following 
data collection methods is most likely to yield an 
accurate prediction by the principal?
A) 	 Polling a randomly selected group of 1,500 

teenagers in the town
B) 	 Conducting a survey of 180 randomly selected 

students in the senior class at Santana High School
C) 	 Polling a group of 250 randomly selected Santana 

High School students
D) 	 Posting an Internet poll on the school’s website 

open only to Santana High School students

 q

Questions 7–9 refer to the following information.

Thomas was hired for a new job in 1977, with a starting 
salary of $40,000. Beginning in 1978, Thomas received an 
annual raise, increasing his salary by $2,300 each year.

	 7

If Thomas retired at the end of 1999, what was his 
salary in his final year?
A) 	 $90,600
B) 	 $76,000
C) 	 $54,600
D) 	 $40,000

	 8

Which of the following must be true, given that 
Thomas’s salary after y years was between $54,000 
and $60,000 ?
A) 	 3 < y < 6
B) 	 6 < y < 9
C) 	 9 < y < 12
D) 	 y > 12
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	 9

Which of the following graphs could represent 
Thomas’s salary, S, in dollars, as a function of the 
number of years, y, after 1977 ?

A) 	

Time (years)

Sa
la

ry
 (d

ol
la

rs
)

y

S

B) 

 	 Time (years)

Sa
la

ry
 (d

ol
la

rs
)

y

S

C) 

	 Time (years)

Sa
la

ry
 (d

ol
la

rs
)

y

S

D) 

	 Time (years)

Sa
la

ry
 (d

ol
la

rs
)

y

S

p

	 10

An investor is deciding between two options for a 
short-term investment. One option has a return R, in 
dollars, t months after investment, and is modelled 
by the equation R = 100(3t). The other option has a 
return R, in dollars, t months after investment, and 
is modeled by the equation R = 350t. After 4 months, 
how much less is the return given by the linear model 
than the return given by the exponential model?
A) 	 $1,400
B) 	 $4,050
C) 	 $6,700
D) 	 $8,100

	 11

n n� � �2 22 1

Given the equation above, which of the following is a 
possible value of n ?
	 I.       7
	 II.   –3
	 III.  –5

A) 	 I only
B) 	 III only
C) 	 I and III only
D) 	 II and III only
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Months in the program

Weight Loss
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The graph above shows the average weight for the 
members of a weight loss program, for each month 
a member is in the program. According to the 
information in the graph, which of the following must 
be true?
A) 	 The average weight loss per month is the same 

regardless of the number of months a member is 
in the program.

B) 	 The average weight loss per month for members 
who are in the program more than 150 months 
is less than that for members who are in the 
program less than 150 months.

C) 	 The average weight loss per month for members 
who are in the program more than 6 months 
is less than that for members who are in the 
program less than 6 months.

D) 	 The average weight loss per month for members 
who are in the program more than 6 months is 
greater than that for members who are in the 
program less than 6 months. 

	 12

3x – 6 = 5x – 2 

Based on the equation above, what is the value of  
2x – 4 ? 
A) 	 –8
B) 	 –2
C) 	   2
D) 	   6

	 13
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Gas Mileage and Weight for Cars

The scatterplot above shows the relationship between 
gas mileage, in miles per gallon, and weight, in tons, 
for 10 cars selected at random. The line of best fit 
models the gas mileage based on the weight of the car. 
What is the weight, in tons, of the car for which the 
actual gas mileage was closest to the predicted value?
A) 	   2.5
B) 	   4.5
C) 	 15
D) 	 27
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	 15

m

2r

The figure above represents a circular lake with the 
walking path that is m meters wide. If the expression 
πr2 – π(r – m)2 represents the area of the walking 
path, in square meters, what does the quantity (r – m) 
represent?
A) 	 The radius of the lake
B) 	 The combined radius of the lake and walking path
C) 	 The combined area of the surface of the lake and 

walking path
D) 	 The area of the surface of the lake

	 16

Kanaka took 8 tests for her social studies class. Each 
test has a maximum score of 100 and a minimum 
score of 0. On the 8 tests, Kanaka’s mean score was 90. 
More than a quarter of her tests have scores less than 
85. If the average of the remaining tests is x, which of 
the following must be true?
A) 	 x ≤ 85
B) 	 85 < x < 90
C) 	 x = 90
D) 	 x > 90

	 17

A poll of 400 randomly selected likely voters in 
Seanoa City was taken to determine the support for 
the mayoral candidates in the upcoming election. 
Of the likely voters selected, 190 stated that they are 
likely to vote for Candidate A. If the conclusion is 
drawn that “approximately 3,120 voters are likely 
to vote for Candidate A,” which of the following is 
closest to the number of likely voters in Seanoa City?
A) 	 1,482
B) 	 3,120
C) 	 4,741
D) 	 6,568

	 18

y2 = 21 – x 
x = 5

The solutions to the system of equation above are  
(a1, b1) and (a2, b2). What are the values of b1 and b2 ?
A) 	 –4 and 4

B) 	 − 21 and 21  
C) 	 –5 and 5 

D)	 − 26 and 26
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Pulley A

Pulley 3

Pulley 2

Pulley 1

In the figure above, each pulley added to the pulley 
system after Pulley A reduces the amount of force 
required to lift an object to 50% of the original 
amount. If the system has three additional pulleys, 
what would be the approximate force, in Newtons, 
that is exerted to lift a weight that normally requires 
200 pounds of force to lift? (1 Newton = 0.224 
pounds)
A) 	     5.6
B) 	   11.2
C) 	 111.6
D) 	 223.2

	 19

The function p is defined as p(x) = x2 – 3x. If the 
function q is defined as q(x) = p(x) – 4, what is the 
value of q(10) ?

A) 	 –30
B) 	     6
C) 	   66
D) 	   70

	 20

If c > 0 and m and n are positive integers, which of the 

following is equivalent to c
m
n ?

A)	 c
c

m

n

B) 	 cm – n

C) 	 cm
n� �

D) 	 cn
m� �  
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Q = 17.6T

The equation above shows the heat energy, Q, in 
Joules that is absorbed by a 10 g block of wood as 
temperature, T, in degrees Celsius, increases. Which 
of the following best describes the meaning of the 
number 17.6 in this equation?
A) 	 The heat energy absorbed by the block of wood at 

a constant temperature
B) 	 The heat energy absorbed by the block of wood 

with a change in temperature of T°C
C) 	 The heat energy absorbed by the block of wood 

with every increase in temperature of 1°C
D) 	 The heat energy absorbed by the block of wood 

when the temperature reaches 0°C

	 23

Time (days)
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0.4
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0

r

d

The graph above represents the reaction rate, r, at 
which an unfinished iron nail rusts in water during 
the first 10 days of an experiment, where d gives time 
measured in days. What was the total amount of rust 
produced from d = 2 to d = 6 ?
A)	  0.8 grams
B) 	 1.6 grams
C) 	 2.4 grams
D) 	 3.2 grams

	 24

θ

Note: Figure not drawn to scale.

In the figure above, if cos 3
5

, what is the value of 

cos(90 – q) ?

A)	
3
5

B)	
3
4

C)	
4
5

D)	 5
4
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x + 7y = –10
3x – 4y = k

In the system of equations above, k is a constant. If  
(a, b) is the solution to the system, what is the value of 
a, in terms of k ?

A) 	 − −k 30
25

B) 	 3 10
25

k +

C) 	 6 8
25
k −

D) 	 7 40
25

k −

	 26

According to the U.S. Department of Labor, the 
unemployment rate in January of 2012 in the United 
States was 8.3%. According to the same department, 
the unemployment rate in January of 2016 was 4.9%. 
According to the U.S. Department of Labor, how did 
the unemployment rate change from January 2012 to 
January 2016 ?
A) 	 It decreased by 79%.
B) 	 It decreased by 41%.
C) 	 It decreased by 34%.
D) 	 It increased by 41%.

 q

Questions 27 and 28 refer to the following information.

In a particular college, the test scores of the most recent 
test given for a particular Physics class and a particular 
Literature class were studied. Both tests were scored 
from 0 to 100 and had a total of 20 questions, which were 
equally weighted with no partial credit. The Physics class 
had 128 students and the Literature class had 75 students. 
The test results are shown in the two graphs below.

N
um
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r o
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tu
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s

Literature Test Results
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2 3

19
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45 50  55 60  65 70  75 80  85 90 95 100
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Physics Test Results

	 27

The dean of the college is comparing the scores 
from the two classes and calculates the median for 
each class. If the dean labels the median score of the 
Physics class P and the median score of the Literature 
class L, what is the sum of P and L ?
A) 	 175
B) 	 170
C) 	   85
D) 	   80
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	 28 	 29

p

q

(5, 12)

x

y

In the figure above, lines p and q are graphed on the 
xy-plane. What is the x-intercept of line q ?
A) 	 24
B) 	 27.6
C) 	 33.8
D) 	 38.4

	 30

y = x2 + 16x + 28

The equation above represents the graph of a parabola 
in the xy-plane. Which of the following represents 
an equivalent form of the equation that includes the 
minimum value of y as a constant?
A) 	 y – 28 = x(x + 16)
B) 	 y = x2 + 2(8x + 14)
C) 	 y = x(x + 16) + 28
D) 	 y = (x + 8)2 – 36 

Which of the following box plots most accurately 
represents the result of the Literature test?

A) 

	
0   5  10  15  20 25  30 35 40  45 50  55 60  65 70  75 80  85 90 95 100

Score

B) 

	
0   5  10  15  20 25  30 35 40  45 50  55 60  65 70  75 80  85 90 95 100

Score

C) 

	
0   5  10  15  20 25  30 35 40  45 50  55 60  65 70  75 80  85 90 95 100

Score

D) 

	
0   5  10  15  20 25  30 35 40  45 50  55 60  65 70  75 80  85 90 95 100

Score

p
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  DIRECTIONS

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 3 1
2  

must be gridded 

as 3.5 or 7/2.  (If
 

/
/ 23 1

/  is entered into 

the grid, it will be interpreted as 312 , not as

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.

  

Acceptable ways to grid       are:
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1 27 /Write 
answer
in boxes.

Answer: 7
12

Fraction
line

Grid in
result.
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Answer:  2.5

Decimal
point
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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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Q

RP

62°

82°36°

In the figure above, triangle PQR is similar to triangle 
XYZ (not shown). If PQ:XY = QR:YZ = PR:XZ = 4:5, 
what is the measure, in degrees, of angle Y ?

	 32

A new homeowner drew a floor plan of her new 
house, in which 1 inch on the floor plan is equivalent 
to 18 inches on the actual floor. If the actual longest 
side of the floor in one of the bedrooms is 153 inches, 
what is the length of the longest side of the same 
bedroom in the floor plan?

	 33

What is the number of pallets, each with an area of 
60 square yards, that would be needed to cover a field 
that is 3 acres in area? (1 acre = 4,840 square yards)

	 34

If b b� �
22
25

7
5

, what is the value of b ?
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The point (p, 0) lies on a circle in the xy-plane. The 
points (2, 3.5) and (–2, 0.5) are the endpoints of a 
diameter of the circle. If p > 0, what is the value of p ?

	 36 

7y = 11x
1
5

1
4

81
80

x y� � �

If (x, y) is the solution to the system of equations 

above, what is the value of 
y
x

?

 q

Questions 37 and 38 refer to the following information.

Sales Summary
Day 

Number
Day Daily  

Sales
Total Weekly Sales at 
the End of Each Day

1 Monday $520 $520
2 Tuesday $290 $810
3 Wednesday $350 $1,160
4 Thursday $810 $1,970
5 Friday $480 $2,450

A salesperson recorded her sales during a particular 5-day 
work week, shown in the table above, in order to study her 
daily sales. 

	 37

The salesperson wants to increase her average sales 
per day by 20% in the following week. Given the 
information in the chart above, what should her daily 
sales average be for the following week?

	 38

During her eight-hour shift on Wednesday, the 
salesperson sold items that had an average price of 
$8.10. To the nearest tenth of an item, what is the 
number of items she sold per hour on Wednesday?

p

 END OF TEST

DO NOT RETURN TO A PREVIOUS SECTION.




