
FULL-LENGTH PRACTICE TESTS 6 - 

ANSWERS AND EXPLANATIONS 
 

English 

 

TIME: 35 Minutes—50 Questions 

DIRECTIONS: In the five passages that follow, certain words and phrases are underlined and numbered. 

In the answer choices, you will find alternatives for each underlined part. Choose the best alternative, or 

select "NO CHANGE" if the original version is correct. 

You will also find questions preceded by numbers in brackets [like this]. These questions ask about a 

section of the passage or the passage as a whole, such as organization, adding or deleting sentences, or 

overall effectiveness. These questions do not refer to a bolded portion. 

For each question, choose the best answer and fill in the corresponding oval on your answer document. 

 

Important: Read each complete passage before answering its questions. Many questions require you to 

read several sentences beyond the question to determine the correct answer. 

 

PASSAGE I 

The Community Garden Revolution 

 

When the vacant lot on Maple Street was transformed, into a thriving community garden (1) in 2019, few 

residents expected the profound impact it would have on their (2) neighborhood. What began as a 

grassroots effort by a handful of volunteers have become (3) a model for urban renewal that cities across 

the nation are now studying. 

 

The gardens origins trace back to Elena Rodriguez, a retired teacher, who noticed (4) that her 

neighborhood lacked fresh produce options. The nearest grocery store was three miles away, therefore, 

many residents (5) relied on convenience stores with limited healthy food choices. Elena envisioned (6) 

something different: a space where neighbors could grow vegetables, build relationships, and revitalize 

their community. 



 

Securing the land proved challenging. (7) The lot had been abandoned for years, its owner (8) unclear and 

its future uncertain. Elena spent months researching property records and attending city council meetings. 

Finally (9) the city agreed to lease the land to the community for one dollar per year. [10] 

 

The transformation required tremendous effort. Volunteers removed tons of debris, tested the soil for 

contaminants, and built (11) raised garden beds. Local businesses donated (12) materials, and a nearby 

college provided agricultural expertise. Within six months, the space had been completely transformed. 

(13) 

 

Today, the garden produces over 2,000 pounds of fresh vegetables annually. More importantly (14) it has 

strengthened community bonds. Neighbors who previously barely knew each other now work side by side 

(15) tending plots and sharing harvest tips. 

 

1. Which choice provides the most effective and grammatically correct version of the underlined portion? 

 

A. NO CHANGE 

B. was transformed into a thriving community garden 

C. was transformed into, a thriving community garden 

D. was transformed; into a thriving community garden 

 

2. Given that all the choices are true, which one most effectively emphasizes the widespread nature of the 

garden's impact? 

 

F. NO CHANGE 

G. the 

H. our 

J. this 

 

3. Which choice correctly maintains verb tense consistency and subject-verb agreement in this sentence? 

 



A. NO CHANGE 

B. has become 

C. are becoming 

D. having become 

 

4. Which punctuation choice is most appropriate for introducing the appositive phrase in this sentence? 

 

F. NO CHANGE 

G. a retired teacher who noticed 

H. a retired teacher; who noticed 

J. a retired teacher: who noticed 

 

5. Which choice most effectively establishes a logical cause-and-effect relationship between the two 

clauses? 

 

A. NO CHANGE 

B. and many residents 

C. so many residents 

D. DELETE the underlined portion and begin the sentence with "Many" 

 

6. Which of the following alternatives to the underlined word would be LEAST acceptable because it 

changes the meaning or tone of the sentence? 

 

F. imagined 

G. pictured 

H. hallucinated 

J. conceived 

 



7. The writer wants to add a sentence here that introduces the challenge Elena faced in obtaining the land. 

Which choice best accomplishes this goal? 

 

A. Securing the land proved challenging. 

B. Elena loved gardening since childhood. 

C. Many cities have vacant lots. 

D. Community gardens are popular nationwide. 

 

8. Which choice demonstrates correct use of possessive forms and punctuation? 

 

F. NO CHANGE 

G. it's owner 

H. its' owner 

J. its owner, 

 

9. Which transitional word or phrase provides the most logical connection between Elena's months of 

effort and the city's eventual agreement? 

 

A. NO CHANGE 

B. However, 

C. In addition, 

D. Similarly, 

 

10. The writer is considering adding the following sentence at this point: 

 

"Urban agriculture has been practiced for thousands of years in various cultures." 

 

Should the writer make this addition here? 

 



F. Yes, because it provides necessary historical context that helps readers understand community gardens. 

G. Yes, because it explains why the city agreed to lease the land for one dollar per year. 

H. No, because it shifts focus away from Elena's specific efforts to secure this particular lot. 

J. No, because this information contradicts the passage's main argument about urban renewal. 

 

11. Which choice maintains parallel structure with the other items in this series of actions? 

 

A. NO CHANGE 

B. tested the soil for contaminants, and were building 

C. testing the soil for contaminants, and built 

D. tested the soil for contaminants and built 

 

12. Given that all choices are grammatically correct, which one most effectively emphasizes the generosity 

of local businesses? 

 

F. NO CHANGE 

G. contributed 

H. gave away 

J. provided 

 

13. Which choice provides the most specific and vivid description of the change that occurred? 

 

A. NO CHANGE 

B. the empty lot became a garden. 

C. it looked much better than before. 

D. the area changed significantly from its previous condition. 

 

14. Which punctuation is needed after the underlined portion? 

 



F. NO CHANGE (no punctuation) 

G. More importantly; 

H. More importantly: 

J. More importantly, 

 

15. Which choice most effectively conveys how the garden changed social relationships in the 

neighborhood? 

 

A. NO CHANGE 

B. who didn't know each other before now garden together 

C. are now friends who garden 

D. now spend time together at the garden 

 

PASSAGE II 

Restoring Prairie Ecosystems 

 

The tallgrass prairie once covered nearly 170 million acres of North America. Today, less than 4% of that 

original expanse remains. (16) Most prairie land has been converted to agriculture or urban development, 

leading (17) to the loss of countless plant and animal species that depend on this unique ecosystem. 

 

Dr. Sarah Mitchell, an ecologist at the University of Kansas has dedicated (18) her career to prairie 

restoration. Her work involves more than (19) simply planting native grasses. She must carefully select 

seed varieties, control invasive species, and reintroduce (20) prescribed burning practices that historically 

maintained prairie health. 

 

One of Dr. Mitchell's most successful projects is (21) the restoration of a 500-acre former agricultural site. 

The project began in 2015. (22) [23] The team first removed non-native plants, then they prepared (24) 

the soil for seeding. Over three years, they planted 40 different native species, (25) including big bluestem, 

Indian grass, and purple coneflower. 

 

 



16. Which choice most effectively establishes the main topic of this paragraph by contrasting past and 

present conditions? 

 

F. NO CHANGE 

G. Currently, very little remains. 

H. Now, only a small fraction exists. 

J. Today, most of it is gone. 

 

17. Which choice creates the clearest cause-and-effect relationship between habitat loss and species 

decline? 

 

A. NO CHANGE 

B. which leads 

C. this leads 

D. and this has led 

 

18. Which punctuation is needed in the underlined portion? 

 

F. NO CHANGE 

G. an ecologist at the University of Kansas, has dedicated 

H. an ecologist, at the University of Kansas has dedicated 

J. an ecologist at the University of Kansas; has dedicated 

 

19. Given that all choices are grammatically correct, which one most effectively emphasizes the 

complexity of prairie restoration? 

 

A. NO CHANGE 

B. Her work goes beyond 

C. Her work includes additional tasks besides 



D. She does more than 

 

20. Which choice maintains parallel structure in this series of actions? 

 

F. NO CHANGE 

G. She must carefully select seed varieties, controlling invasive species, and reintroduce 

H. She must carefully select seed varieties, control invasive species, and reintroducing 

J. She must carefully selecting seed varieties, control invasive species, and reintroduce 

 

21. Which choice most clearly and concisely introduces the example that follows? 

 

A. NO CHANGE 

B. Among Dr. Mitchell's projects, one stands out as particularly successful: 

C. Dr. Mitchell has completed several projects, including 

D. DELETE the underlined portion and begin the sentence with "The" 

 

22. The writer wants to indicate when the restoration work actually began. Which choice best 

accomplishes this goal while maintaining the sentence's focus? 

 

F. NO CHANGE 

G. The restoration work commenced in 2015. 

H. Work started five years ago in 2015. 

J. In 2015, the project was initiated by Dr. Mitchell's team. 

 

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

 

"Prairie ecosystems support over 300 species of birds and mammals." 

 

Should the writer add this sentence here? 



A. Yes, because it explains why prairie restoration is important. 

B. Yes, because it provides specific data about the 500-acre site. 

C. No, because it interrupts the chronological description of restoration steps. 

D. No, because this statistic contradicts information presented earlier. 

 

24. Which choice creates the most effective transition between the two actions described? 

 

F. NO CHANGE 

G. and then prepared 

H. and prepared 

J. preparing 

 

25. The writer wants to conclude this sentence with specific examples that illustrate the diversity of species 

planted. Which choice best accomplishes this goal? 

 

A. NO CHANGE 

B. including many different types of plants. 

C. with various native prairie plants included. 

D. DELETE the underlined portion and end the sentence with a period after "species." 

 

PASSAGE III 

The Science of Sourdough Bread 

 

For thousands of years, bakers has relied (26) on wild yeast and bacteria to create sourdough bread. Unlike 

commercial bread, which uses (27) packaged yeast for quick rising, sourdough depends on a "starter"—a 

mixture of flour and water that captures wild microorganisms from the environment. 

 

Creating a sourdough starter requires patience. (28) The process typically takes five to seven days, during 

which time the baker must feed the mixture daily with fresh flour and water. (29) This regular feeding 



encourages beneficial bacteria and yeast to multiply while discouraging harmful microorganisms. (30) 

[31] 

 

The science behind sourdough is fascinating, the bacteria produce lactic acid and acetic acid (32) which 

give sourdough its characteristic tangy flavor. These acids also lower the breads pH, this makes (33) the 

bread more digestible and helps it stay fresh longer than conventional bread. 

 

Temperature plays a crucial role in sourdough fermentation. (34) Warmer temperatures speed up 

fermentation, resulting in a more sour flavor. (35) Cooler temperatures slow the process, producing (36) 

a milder taste. Many professional bakers carefully control temperatures to achieve their desired flavor 

profile. (37) 

 

26. Which choice provides correct subject-verb agreement in this sentence? 

 

A. NO CHANGE 

B. bakers have relied 

C. bakers relies 

D. bakers was relying 

 

27. Which pronoun choice correctly refers to "commercial bread" and maintains clarity? 

 

F. NO CHANGE 

G. that uses 

H. who uses 

J. and uses 

 

28. The writer wants to emphasize the time commitment required for making sourdough. Which choice 

best accomplishes this goal? 

 

A. NO CHANGE 

B. Making a starter is not quick. 



C. Sourdough starters take time. 

D. You need to start early. 

 

29. Given that all choices are grammatically correct, which one most effectively emphasizes the baker's 

active, ongoing role in the process? 

 

F. NO CHANGE 

G. daily feedings of fresh flour and water are required. 

H. the mixture needs daily feedings. 

J. fresh flour and water must be added each day. 

 

30. Which choice most clearly establishes the contrast between beneficial and harmful microorganisms? 

 

A. NO CHANGE 

B. and it discourages harmful microorganisms. 

C. harmful microorganisms are also present. 

D. DELETE the underlined portion and end the sentence with a period after "multiply." 

 

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

 

"Some bakers name their starters and treat them like pets, maintaining the same starter for decades." 

 

Should the writer add this sentence here? 

 

F. Yes, because it demonstrates the personal connection bakers have with their starters. 

G. Yes, because it explains why sourdough bread tastes better than commercial bread. 

H. No, because it provides an irrelevant detail that distracts from the scientific explanation. 

J. No, because it contradicts the statement that starters only last five to seven days. 

 



32. Which choice corrects the comma splice in the underlined portion? 

 

A. NO CHANGE 

B. fascinating; the bacteria produce lactic acid and acetic acid 

C. fascinating, and the bacteria produce lactic acid and acetic acid 

D. fascinating. The bacteria produce lactic acid and acetic acid 

 

33. Which choice creates a grammatically correct and logical connection between the two clauses? 

 

F. NO CHANGE 

G. which makes 

H. and makes 

J. that make 

 

34. The writer is considering deleting this sentence. Should it be kept or deleted? 

 

A. Kept, because it introduces the topic that will be developed in the rest of the paragraph. 

B. Kept, because it contradicts information presented earlier about bacteria. 

C. Deleted, because it repeats information already stated in the previous paragraph. 

D. Deleted, because the passage should focus only on the history of sourdough. 

 

35. Which choice maintains the clearest cause-and-effect relationship in this sentence? 

 

F. NO CHANGE 

G. this results in a more sour flavor. 

H. a more sour flavor results. 

J. and the flavor becomes more sour. 

 



36. Which verb form maintains parallel structure with "speed up" earlier in the paragraph? 

 

A. NO CHANGE 

B. produce 

C. will produce 

D. produced 

 

37. Given that all choices are true, which one provides the most specific information about what 

professional bakers do? 

 

F. NO CHANGE 

G. work hard to make good bread. 

H. pay attention to many factors. 

J. know a lot about fermentation. 

 

PASSAGE IV 

Marie Curie: Breaking Barriers in Science 

 

Marie Curie was born in Warsaw, Poland, in 1867. At that time, women faced significant barriers in 

pursuing (38) higher education and scientific careers. Despite these obstacles, Curie becomes (39) one of 

the most influential scientists in history, making groundbreaking discoveries in radioactivity. 

 

In 1891, she moved to Paris to study physics and mathematics at the Sorbonne. (40) Living in poverty, 

she survived on bread and tea for months at a time, sometimes fainting from hunger (41) during lectures. 

Her determination paid off when she graduated (42) at the top of her class in 1893. 

 

Curie's most significant work began after she married physicist Pierre Curie in 1895. Together, they 

investigated mysterious rays emitted by uranium. (43) [44] Their research leads (45) to the discovery of 

two new elements: polonium (named after Marie's homeland) and radium. 

 



In 1903, Marie Curie became the first woman to win a Nobel Prize, sharing the physics award with her 

husband and Henri Becquerel. (46) After Pierre's tragic death in 1906, Marie continued their research. (47) 

She won a second Nobel Prize in 1911, this time in chemistry, becoming the first person to win Nobel 

Prizes in two different sciences. (48) 

 

Curie's legacy extends far beyond her scientific discoveries. (49) She proved that women could excel in 

fields traditionally dominated by men, and (50) her work laid the foundation for cancer treatment through 

radiation therapy. Today, her contributions continue to save lives worldwide. 

 

38. Which choice most effectively conveys the systemic nature of the obstacles women faced? 

 

F. NO CHANGE 

G. In those days, women encountered difficulties when trying 

H. At that time, women had problems to pursue 

J. Back then, women couldn't easily pursue 

 

39. Which verb tense is correct given the historical context of this passage? 

 

A. NO CHANGE 

B. become 

C. became 

D. is becoming 

 

40. If the writer were to delete this sentence, the paragraph would primarily lose: 

 

F. NO CHANGE (Keep the sentence) 

G. DELETE the sentence, because it interrupts the discussion of Curie's childhood. 

H. DELETE the sentence, because this information appears later in the passage. 

J. DELETE the sentence, because it doesn't explain why Curie chose Paris. 

 



41. Given that all choices are true, which one most vividly illustrates the extreme hardship Curie endured? 

 

A. NO CHANGE 

B. living on a very limited budget 

C. not eating well during this period 

D. dealing with financial difficulties 

 

42. Which transitional phrase most effectively shows how Curie's hardship led to eventual success? 

 

F. NO CHANGE 

G. even though she graduated 

H. but she graduated 

J. nevertheless graduating 

 

43. Which choice most precisely describes what the Curies studied? 

 

A. NO CHANGE 

B. studied uranium and its properties. 

C. looked at uranium samples together. 

D. examined uranium in their laboratory. 

 

44. The writer is considering adding the following sentence at this point: 

 

"The Curies worked in a converted shed with a leaky roof and poor ventilation." 

 

Should the writer make this addition here? 

 

F. Yes, because it explains why Marie Curie later developed health problems from radiation exposure. 



G. Yes, because it emphasizes the difficult conditions under which they conducted their important 

research. 

H. No, because it contradicts earlier information about where the Curies worked. 

J. No, because the physical description of their workspace is irrelevant to their discoveries. 

 

45. Which verb tense correctly indicates an action that occurred in the past? 

 

A. NO CHANGE 

B. lead 

C. led 

D. will lead 

 

46. Which choice provides the most concise statement while retaining all essential information? 

 

F. NO CHANGE 

G. sharing the physics award with her husband, Pierre, and also with Henri Becquerel. 

H. sharing the award in physics with both her husband and with Henri Becquerel as well. 

J. sharing the prize with her husband and another scientist, Henri Becquerel, in physics. 

 

47. Which transitional phrase most effectively indicates the contrast between loss and perseverance? 

 

A. NO CHANGE 

B. Following Pierre's death in 1906, Marie then continued their research. 

C. Pierre died tragically in 1906, and Marie continued their research. 

D. When Pierre died in 1906, continuing their research fell to Marie. 

 

48. The writer wants to emphasize the historic significance of this achievement. Which choice best 

accomplishes this goal? 

 



F. NO CHANGE 

G. winning Nobel Prizes in both physics and chemistry. 

H. getting two Nobel Prizes instead of just one. 

J. receiving another Nobel Prize, her second overall. 

 

49. Which choice most effectively introduces the final paragraph's shift from Curie's achievements to her 

broader impact? 

 

A. NO CHANGE 

B. Curie worked hard throughout her life. 

C. Many people today remember Marie Curie. 

D. Scientists still study radioactivity. 

 

50. Which conjunction most logically connects Curie's inspirational role to her scientific contributions? 

 

F. NO CHANGE 

G. but 

H. so 

J. or 

  



Mathematics  

 

TIME: 50 minutes for 45 questions  

DIRECTIONS: Each question has four answer choices. Choose the best answer for each question and 

shade the corresponding oval on your answer sheet. 

 

 

1. The parallelogram below has consecutive angles with measures x° and 25°. What is the value of x? 

 

A. 100 

B. 115 

C. 130 

D. 140 

E. 155 

 

2. If 3x + 7 = 22, what is the value of x? 

 

A. 3 

B. 4 

C. 5 

D. 15 

 

3. What is 35% of 80? 

 

A. 28 



B. 30 

C. 32 

D. 35 

 

4. Which of the following is equivalent to 4(2x - 3) + 5x? 

 

A. 8x - 3 

B. 13x - 12 

C. 13x - 7 

D. 9x - 12 

 

5. In a class of 30 students, 18 are girls. What fraction of the class are boys? 

 

A. 1/5 

B. 3/5 

C. 2/5 

D. 2/5 

 

6. If a = -3 and b = 4, what is the value of a² + b²? 

 

A. 1 

B. 7 

C. 25 

D. 49 

 

7. The price of a shirt is $45 after a 25% discount. What was the original price? 

 

A. $56.25 



B. $60 

C. $67.50 

D. $70 

 

8. What is the slope of the line passing through points (2, 5) and (6, 13)? 

 

A. 2 

B. 3 

C. 4 

D. 8 

 

9. If |x - 4| = 9, what are the possible values of x? 

 

A. 5 and -5 

B. 13 only 

C. -5 only 

D. 13 and -5 

 

10. What is the value of (3²)³? 

 

A. 27 

B. 81 

C. 729 

D. 6,561 

 

11. A rectangle has length 12 cm and width 7 cm. What is its area in square centimeters? 

 

A. 38 



B. 84 

C. 19 

D. 168 

 

12. If 2x - 5 > 13, which inequality represents all possible values of x? 

 

A. x > 9 

B. x > 8 

C. x > 4 

D. x > 18 

 

13. In △ABC shown below, sin C = 2/3 and the length of AB is 6 inches. What is the length, in inches, of 

AC? 

 

A. √5 

B. √13 

C. 4 

D. 5 

E. 9 

 

14. The table below shows the first 5 terms of an arithmetic sequence. Which of the following is a general 

expression for the nth term? 



 

F. 2n - 1 

G. 3n - 2 

H. 4n - 3 

J. 5n - 4 

K. 6n - 5 

 

15. What is the perimeter, in feet, of the figure shown below? 

 

A. 60 

B. 62 

C. 70 

D. 80 

E. 84 

 

16. Which of the following expressions is equivalent to (x + 3)(x - 5)? 

 

A. x² - 2x - 15 



B. x² + 2x - 15 

C. x² - 2x - 15 

D. x² - 8x - 15 

 

17. What is the median of the following set of numbers: 12, 8, 15, 8, 20, 10? 

 

A. 11 

B. 10 

C. 12 

D. 15 

 

18. If f(x) = 3x² - 2x + 1, what is f(2)? 

 

A. 7 

B. 9 

C. 11 

D. 13 

 

19. A car travels 180 miles in 3 hours. What is its average speed in miles per hour? 

 

A. 50 

B. 60 

C. 70 

D. 90 

 

20. What is the value of x in the equation 5(x - 2) = 3(x + 4)? 

 

A. 7 



B. 10 

C. 11 

D. 13 

 

21. In a right triangle, one acute angle measures 35°. What is the measure of the other acute angle? 

 

A. 55° 

B. 65° 

C. 145° 

D. 325° 

 

22. If y = 2x - 3 and x = 4, what is the value of y? 

 

A. 3 

B. 4 

C. 5 

D. 5 

 

23. In △ABC shown below, m∠A = x°, m∠B = (2x)°, m∠C = (3x)°, AB = c inches, AC = b inches, and 

BC = a inches. Which of the following inequalities correctly orders the side lengths? 

 

(Note: m∠A denotes the measure of ∠A, and AB denotes the length of AB. The triangle is NOT drawn to 

scale.) 

 



A. a < b < c 

B. a < c < b 

C. b < a < c 

D. c < a < b 

E. c < b < a 

 

24. What is 40% of 150? 

 

A. 50 

B. 60 

C. 70 

D. 80 

 

25. Which of the following is equivalent to √(64)? 

 

A. 4 

B. 7 

C. 8 

D. 32 

 

26. If 3x + 4y = 24 and x = 4, what is the value of y? 

 

A. 2 

B. 2.5 

C. 3 

D. 3 

 

 



27. The circumference of a circle is 12π inches. What is the radius in inches? 

 

A. 6 

B. 12 

C. 24 

D. 36 

 

28. What is the value of (-2)³? 

 

A. -6 

B. -8 

C. 6 

D. 8 

 

29. If a sequence follows the pattern 3, 7, 11, 15, ..., what is the 8th term? 

 

A. 27 

B. 29 

C. 31 

D. 33 

 

30. A box contains 5 red balls, 3 blue balls, and 2 green balls. What is the probability of randomly selecting 

a blue ball? 

 

A. 1/5 

B. 1/4 

C. 3/10 

D. 3/10 

 



31. What is the solution to the equation x² = 49? 

 

A. 7 only 

B. ±7 

C. 49 

D. ±49 

 

32. If the area of a square is 144 square inches, what is the length of one side in inches? 

 

A. 12 

B. 36 

C. 72 

D. 144 

 

33. What is the value of 2⁵? 

 

A. 10 

B. 25 

C. 32 

D. 64 

 

34. Which of the following is equivalent to 3(x + 2) - 2(x - 1)? 

 

A. x + 4 

B. x + 6 

C. x + 8 

D. x + 8 

 



35. If the radius of a circle is 5 cm, what is the area in square centimeters? 

 

A. 10π 

B. 25π 

C. 50π 

D. 5π 

 

36. What is the value of x if 2x/3 = 10? 

 

A. 12 

B. 13 

C. 15 

D. 20 

 

37. In a proportion, if 3/4 = x/12, what is the value of x? 

 

A. 9 

B. 16 

C. 8 

D. 15 

 

38. What is the distance between points (1, 2) and (4, 6) on a coordinate plane? 

 

A. 3 

B. 4 

C. 7 

D. 5 

 



39. If x² - 5x + 6 = 0, what are the solutions for x? 

 

A. 1 and 6 

B. 2 and 3 

C. -2 and -3 

D. -1 and -6 

 

40. A triangle has sides of length 5 cm, 12 cm, and 13 cm. What type of triangle is it? 

 

A. Acute 

B. Obtuse 

C. Right 

D. Equilateral 

 

41. What is the value of 7! / 5!? 

 

A. 42 

B. 35 

C. 21 

D. 2 

 

42. If log₂(x) = 5, what is the value of x? 

 

A. 10 

B. 25 

C. 16 

D. 32 

 



43. What is the sum of the interior angles of a hexagon? 

 

A. 540° 

B. 720° 

C. 900° 

D. 1080° 

 

44. If sin θ = 1/2 and θ is an acute angle, what is the measure of θ? 

 

A. 45° 

B. 60° 

C. 30° 

D. 90° 

 

45. What is the coefficient of x² in the expansion of (x + 2)³? 

 

A. 12 

B. 8 

C. 6 

D. 3 

  



Reading  

 

TIME: 40 minutes for 36 questions  

 

DIRECTIONS: Each of the four passages in this section is followed by ten questions. Answer each 

question based on what is stated or implied in the passage and shade the corresponding oval on your 

answer sheet 

 

PASSAGE I — LITERARY NARRATIVE 

This passage is adapted from a novel about a young chef discovering her family's culinary heritage. 

 

The envelope arrived on a Tuesday, unremarkable except for the faded Italian postage stamp and my 

grandmother's spidery handwriting across the front. I hadn't heard from Nonna Rosa in three years—not 

since she'd returned to Sicily after my grandfather's funeral, insisting that America held too many ghosts 

for her now. 

 

Inside, I found a single sheet of yellowed paper covered in her graceful script, written in the mixture of 

Italian and English she'd never quite sorted out even after fifty years in Brooklyn. "Cara Sophia," it began, 

"I am teaching you nothing. Come to Modica. Learn what your mother forgot." 

 

My mother, upon hearing this, set down her coffee mug with deliberate calm. "She's being dramatic," she 

said, though her jaw tightened in that way it did when Nonna's name came up. "I didn't forget anything. I 

chose a different life." She turned back to her laptop, her financial analyst spreadsheets glowing in the 

morning light. She'd spent thirty years building a career as far from the restaurant my grandparents had 

owned as she could manage. 

 

But I'd grown up in that restaurant, in the years before it closed. Some of my earliest memories were of 

standing on a stool in the kitchen, watching Nonna's hands move with practiced certainty—kneading pasta 

dough, crushing tomatoes, coaxing flavor from simple ingredients through nothing more than patience 

and intuition. She never measured anything, never wrote recipes down. "You cook with your hands and 

your heart," she'd tell me. "Not with books and cups." 

 



When I'd enrolled in culinary school five years ago, my mother had been politely supportive in the way 

she supported all my choices she didn't quite understand. She came to my graduation, smiled at my 

diploma, and asked when I'd start applying for "real jobs." The fact that I'd spent the past three years 

working at an upscale Italian restaurant in Manhattan, finally promoted to sous chef, seemed to validate 

nothing for her. 

 

Now I held Nonna's letter like a challenge. Learn what your mother forgot. The words stung not because 

they were cruel, but because they were accurate. My restaurant served deconstructed carbonara on 

square plates, charged forty dollars for pasta dishes I could make in my sleep, and called it "contemporary 

Italian cuisine." The critics loved it. Our reservations stayed booked months in advance. And yet 

something felt hollow in the praise, as if we were all playing at being Italian rather than actually being 

Italian. 

 

"I'm thinking of going," I said, not looking up from the letter. 

 

My mother's fingers paused on her keyboard. "To Sicily?" 

 

"Just for a few weeks. Maybe a month. The restaurant's closing for renovations anyway." This was partially 

true—the owner wanted to update the dining room—but I was scheduled to work during the construction, 

developing new menu items. 

 

"Sophia." My mother's voice carried that careful neutrality she'd perfected over years of corporate 

negotiations. "Your grandmother lives in a town of three thousand people. They make chocolate and not 

much else. What exactly do you think you'll learn there that you haven't already learned in culinary 

school?" 

 

"I don't know," I admitted. "That's why I want to go." 

 

What I couldn't articulate then, standing in my mother's pristine kitchen with its granite counters and 

professional appliances that rarely got used, was that I needed to understand the gap between Nonna's 

hands moving through pasta dough and my carefully plated dishes. I needed to know if the food I'd learned 

to make in culinary school—technically perfect, aesthetically beautiful, professionally acceptable—had 

any connection to the food that had made my grandmother's tiny Brooklyn restaurant a neighborhood 

institution for three decades. 

 



Three weeks later, I stood in the Catania airport, jet-lagged and disoriented, waiting for the bus to Modica. 

I'd left behind my sous chef position (my boss had been understanding but disappointed), my apartment 

(sublet to a friend), and my life (temporarily suspended). My mother had driven me to JFK in silence, then 

hugged me tightly at the departure gate. "She's difficult," she'd whispered. "She always has been. Just... 

remember that." 

 

But when Nonna Rosa met me at the bus station, her face creasing into a smile that erased a decade of 

absence, I felt something settle in my chest. She was smaller than I remembered, her hair completely white 

now, but her eyes held that same fierce intelligence I'd known as a child. 

 

"Finalmente," she said, pulling me into an embrace that smelled of olive oil and bergamot. "Now we 

begin." 

 

1. The narrator's decision to visit Sicily is primarily motivated by: 

 

A. her desire to escape the pressures of working at a Manhattan restaurant. 

B. her need to understand the authentic origins of her culinary heritage. 

C. her grandmother's insistence that she come immediately. 

D. her mother's encouragement to reconnect with family. 

 

2. According to the passage, the narrator's mother left the restaurant business because she: 

 

A. lacked the cooking skills necessary to succeed. 

B. had a falling out with Nonna Rosa. 

C. found the work physically demanding. 

D. wanted to pursue a different career path. 

 

3. The statement "you cook with your hands and your heart" (line 31) most directly emphasizes Nonna 

Rosa's belief that: 

 

A. cooking requires intuition and feeling rather than precise measurement. 



B. physical strength is essential for professional cooking. 

C. emotional expression is more important than technique. 

D. traditional recipes should never be written down. 

 

4. The narrator's description of her Manhattan restaurant's "deconstructed carbonara on square plates" 

primarily serves to: 

 

A. demonstrate the restaurant's popularity with critics. 

B. illustrate the high prices charged at upscale restaurants. 

C. contrast modern culinary trends with traditional cooking. 

D. explain why the narrator earned her promotion to sous chef. 

 

5. The phrase "playing at being Italian" most nearly means: 

 

A. performing Italian music and theater. 

B. imitating Italian culture without genuine understanding. 

C. competing to be the most authentic Italian restaurant. 

D. entertaining Italian customers with theatrical presentations. 

 

6. The narrator's mother's question "What exactly do you think you'll learn there?" suggests she: 

 

A. is genuinely curious about Sicilian culinary techniques. 

B. wants to visit Sicily herself someday. 

C. plans to join Sophia on the trip. 

D. doubts the value of the trip compared to formal education. 

 

7. The passage indicates that the narrator's grandmother's Brooklyn restaurant was: 

 

A. well-regarded by the local community for many years. 



B. financially unsuccessful despite good food. 

C. too small to compete with larger restaurants. 

D. forced to close due to health code violations. 

 

8. The narrator's inability to articulate her reasons for going most strongly suggests that she: 

 

A. lacks confidence in her decision-making abilities. 

B. fears disappointing her mother. 

C. senses something missing in her current approach to cooking but can't quite define it. 

D. plans to permanently abandon her culinary career. 

 

9. The mother's warning that Nonna Rosa "is difficult" most likely indicates: 

 

A. the grandmother has a serious illness. 

B. there is unresolved tension in the family relationship. 

C. Nonna Rosa doesn't speak English well. 

D. the trip will be physically challenging. 

 

PASSAGE II — SOCIAL SCIENCE 

This passage is adapted from an article about the economic and social effects of the four-day workweek. 

 

In 2019, Microsoft Japan conducted a bold experiment: the company gave all employees every Friday off 

for a month while maintaining full salaries. Productivity, measured by sales per employee, jumped by 

nearly 40%. Electricity costs dropped by 23%, and employees printed 59% fewer pages. The trial sparked 

renewed global interest in the four-day workweek—an idea that challenges one of modern capitalism's 

most fundamental assumptions about the relationship between time and productivity. 

 

The standard five-day, 40-hour workweek is not a natural law but a relatively recent historical invention. 

For most of human history, work patterns followed seasonal agricultural cycles. The Industrial Revolution 

introduced the grueling factory schedule: six or even seven days of work, often 12 to 16 hours per day. It 



took decades of labor activism before the eight-hour day and five-day week became standard in many 

developed nations, largely achieved in the mid-20th century. 

 

Now, proponents of the four-day workweek argue that our current work structure is similarly outdated, 

designed for an industrial economy rather than today's knowledge-based work environment. They point 

to research suggesting that the average office worker is truly productive for less than three hours per day, 

with the remaining time consumed by meetings of questionable value, email management, social media 

browsing, and what sociologists call "presenteeism"—being present at work without actually working. 

 

Several models of the four-day workweek have emerged in recent trials worldwide. The most common 

approach maintains the 40-hour workweek by having employees work four 10-hour days instead of five 

eight-hour days. This schedule, popular in healthcare and manufacturing, provides workers with an extra 

day off while maintaining total work hours. A more radical model reduces total hours to 32 per week (four 

eight-hour days) while maintaining full pay, based on the argument that focused work time is more 

valuable than mere presence. 

 

Iceland conducted one of the most comprehensive trials between 2015 and 2019, involving more than 

2,500 workers—roughly 1% of the country's working population. Employees across diverse sectors, from 

offices to hospitals to preschools, reduced their work hours without a reduction in pay. Researchers found 

that productivity remained the same or improved in most workplaces, while workers reported significantly 

lower stress levels, improved work-life balance, and better physical health. 

 

However, implementing a four-day workweek presents genuine challenges. Customer-facing businesses 

struggle to maintain service availability. Healthcare facilities, retail stores, and restaurants can't simply 

close an additional day without affecting clients or patients. Some organizations have addressed this 

through staggered schedules, with different employee groups taking different days off, but this approach 

reduces the benefit of having shared time off with family and friends. 

 

The transition also reveals disparities across different types of work. Knowledge workers in tech, finance, 

and creative industries often have flexibility to compress or reorganize their work. Manual laborers, 

service workers, and those in shift-based jobs may find a four-day week impractical or even undesirable 

if it means longer daily shifts. Critics worry that widespread adoption could deepen the divide between 

privileged workers who benefit from schedule flexibility and those whose jobs remain bound to traditional 

time structures. 

 

Economic concerns persist as well. Small businesses operating on tight margins question whether they 

can maintain productivity with reduced hours. Some economists argue that while individual worker 



productivity might increase, overall economic output could still decline if fewer total hours are worked. 

They worry about competitive disadvantages for companies or nations that adopt shorter workweeks while 

competitors maintain traditional schedules. 

 

Yet proponents counter that these objections echo the same arguments made against the eight-hour day 

and five-day week a century ago. They cite research on worker burnout, which costs the global economy 

hundreds of billions annually in healthcare expenses and lost productivity. They point to the environmental 

benefits of fewer commutes and reduced office energy consumption. They argue that increased leisure 

time stimulates consumer spending in entertainment, dining, and recreation sectors. 

 

The COVID-19 pandemic inadvertently advanced the four-day workweek movement by normalizing 

remote work and forcing organizations to focus on outputs rather than inputs. Companies that previously 

insisted on office presence discovered that employees could be productive from home, challenging 

assumptions about the necessity of monitoring work time rather than measuring work results. 

 

Several large corporations have now announced permanent transitions to four-day workweeks, particularly 

in Europe and Oceania. These early adopters report benefits in recruitment and retention—the shortened 

schedule serves as a powerful benefit that costs the company nothing but time. In competitive labor 

markets, the promise of three-day weekends every week has become a significant differentiator. 

 

The four-day workweek represents more than a scheduling change; it challenges fundamental assumptions 

about the relationship between time, productivity, and human wellbeing. Whether it becomes the next 

standard or remains a privilege for certain sectors will depend not just on productivity data but on broader 

societal choices about what we value: constant availability and maximum economic output, or 

sustainability, wellbeing, and time for life beyond work. 

 

10. According to the passage, Microsoft Japan's experiment with a four-day workweek resulted in: 

 

A. a slight decrease in productivity but higher worker satisfaction. 

B. unchanged productivity levels with reduced operating costs. 

C. mixed results that were difficult to interpret. 

D. increased productivity and decreased operational expenses. 

 

 



11. The passage indicates that the current five-day, 40-hour workweek was established: 

 

A. during the mid-20th century after decades of labor activism. 

B. at the beginning of the Industrial Revolution. 

C. by government mandate in all countries simultaneously. 

D. as a response to the COVID-19 pandemic. 

 

12.The term "presenteeism" most nearly refers to: 

 

A. giving presentations during work meetings. 

B. attending work without being meaningfully productive. 

C. being present for important company events. 

D. presenting oneself professionally in the workplace. 

 

13. According to the passage, which model of the four-day workweek is considered more radical? 

 

A. Six 6.5-hour days 

B. Four 8-hour days with reduced total hours and full pay 

C. Five 6-hour days 

D. Four 10-hour days maintaining 40 total hours 

 

14. The Iceland trial discussed in the passage found that: 

 

A. productivity declined significantly across all sectors. 

B. only office workers benefited from reduced hours. 

C. the experiment had to be discontinued due to economic losses. 

D. productivity stayed constant or improved while worker wellbeing increased. 

 



15. According to the passage, customer-facing businesses find the four-day workweek challenging 

primarily because: 

 

A. maintaining service availability becomes difficult. 

B. customers prefer to shop on traditional schedules. 

C. employees resist working staggered schedules. 

D. profit margins are too narrow to support any changes. 

 

16. The passage suggests that the four-day workweek may increase inequality because: 

 

A. wealthy companies can afford it while small businesses cannot. 

B. women benefit more than men from schedule flexibility. 

C. knowledge workers may gain flexibility that manual and service workers cannot access. 

D. only workers in certain countries will be able to participate. 

 

17. Critics of the four-day workweek argue that: 

 

A. employees will waste their extra day off on unproductive activities. 

B. overall economic output might decline despite individual productivity gains. 

C. the change is too radical and will never be accepted. 

D. it will lead to higher unemployment rates. 

 

18. According to the passage, the COVID-19 pandemic contributed to the four-day workweek movement 

by: 

 

A. forcing all companies to adopt four-day schedules temporarily. 

B. causing an economic recession that required reduced work hours. 

C. demonstrating that offices are unnecessary for all types of work. 

D. normalizing remote work and focus on results rather than time spent working. 



PASSAGE III — HUMANITIES 

This passage is adapted from an essay about the cultural significance of jazz photography in the 20th 

century. 

 

In the smoky clubs of 1950s New York, while musicians improvised revolutionary sounds, another art 

form was quietly documenting the moment. Jazz photography emerged as a distinct genre during the bebop 

era, and photographers like Herman Leonard, William Claxton, and Francis Wolff created images that 

transcended mere documentation—they captured the essence of jazz itself, translating auditory innovation 

into visual poetry. 

 

Herman Leonard's iconic 1948 photograph of Dexter Gordon, shrouded in cigarette smoke with his 

saxophone raised, has become perhaps the most recognizable image in jazz history. The photograph 

accomplishes what seems impossible: it makes visible the ephemeral nature of jazz music. The swirling 

smoke becomes a visual metaphor for the improvisational spirit—constantly shifting, impossible to 

predict, beautiful in its impermanence. Leonard understood that photographing jazz required more than 

technical skill; it demanded an intuitive sense of rhythm and timing that paralleled the musicians' own 

artistry. 

 

The relationship between jazz musicians and photographers was often collaborative rather than simply 

documentary. Many photographers were themselves jazz enthusiasts who spent countless hours in clubs, 

not just shooting but listening, learning the music's vocabulary and structure. This deep engagement 

allowed them to anticipate musical moments—the pause before a trumpet's climactic note, the intensity 

of a drummer's solo, the quiet concentration during a ballad. The best jazz photographs captured not just 

what musicians looked like but what the music felt like. 

 

Francis Wolff, who photographed extensively for Blue Note Records from the 1940s through the 1960s, 

exemplified this approach. As a co-founder of the label, Wolff attended nearly every recording session, 

camera in hand. His photographs for album covers became as integral to Blue Note's identity as the music 

itself. Wolff's images favored close-ups that emphasized musicians' hands, instruments, and facial 

expressions—intimate perspectives that drew viewers into the creative process. A Wolff photograph of a 

pianist's hands dancing across keys or a saxophonist's fingers working the instrument's complex 

mechanism revealed the physical dimension of jazz, the bodily labor behind seemingly effortless 

virtuosity. 

 

The technical challenges of jazz photography in the mid-20th century were formidable. Club lighting was 

dim and constantly changing. Musicians moved unpredictably. Long exposures risked blur, while flash 

photography could disrupt performances and destroy the ambient atmosphere that defined the music's 



context. Photographers developed specialized techniques: Leonard famously used theatrical lighting and 

long exposures, accepting some blur as artistically meaningful rather than technically deficient. William 

Claxton pioneered the use of available light, even in the darkest venues, producing grainy, high-contrast 

images that became synonymous with West Coast cool jazz. 

 

These technical limitations actually contributed to the genre's aesthetic. The grainy textures, dramatic 

shadows, and occasional blur that resulted from shooting in difficult conditions became stylistic 

signatures. They conveyed the rawness and immediacy of live jazz performance in ways that technically 

"perfect" images could not. A slightly out-of-focus photograph of John Coltrane mid-solo communicates 

motion, energy, and intensity more effectively than a crisp, frozen moment might. 

 

Jazz photography also played a crucial role in shaping public perception of jazz musicians during an era 

of significant racial tension. At a time when African American artists faced systemic discrimination, 

photographs that presented them as serious, dignified artists challenged prevailing stereotypes. A Leonard 

photograph of Miles Davis, elegantly dressed and intensely focused, or a Wolff image of Art Blakey's 

concentrated expression during a drum solo, depicted jazz musicians as the sophisticated artists they were, 

not as the caricatures that often appeared in mainstream media. 

 

The images also documented an important historical moment. The 1940s through 1960s represented jazz's 

creative peak and its height of cultural influence. Bebop, hard bop, and modal jazz revolutionized music, 

and photographers preserved not just the musicians but the entire ecosystem—the clubs like Birdland and 

the Five Spot, the audiences, the fashion, the social dynamics. These photographs became primary 

historical sources, evidence of a cultural moment that existed in specific places and times. 

 

By the 1970s, as jazz's mainstream popularity declined and music photography became more 

commercialized, the intimate, artistically-driven approach of earlier jazz photographers became less 

common. Contemporary concert photography often prioritizes technical perfection and dramatic stage 

lighting over the atmospheric qualities that defined classic jazz photography. Yet the influence of Leonard, 

Wolff, and their contemporaries persists. Their work established an aesthetic vocabulary for representing 

music visually, demonstrating that the best music photography doesn't just document musicians—it 

interprets and translates the music itself. 

 

Today, these photographs are appreciated as art objects independent of their original documentary 

function. Major museums collect and exhibit jazz photography, and vintage prints command significant 

prices at auction. This evolution from working documentation to fine art reflects broader changes in how 

we value photography. But it also testifies to something essential about the images themselves: they 

captured not just a moment in time but the timeless qualities of artistic creation—concentration, emotion, 



collaboration, and the mysterious process by which individual talent and collective improvisation combine 

to create something entirely new. 

 

19. The primary purpose of this passage is to: 

 

A. explain how jazz photography developed as a distinct artistic genre. 

B. argue that jazz photography is superior to other forms of music photography. 

C. provide biographical information about Herman Leonard. 

D. describe the technical equipment used by jazz photographers. 

 

20. According to the passage, Herman Leonard's photograph of Dexter Gordon is significant because it: 

 

A. was the first jazz photograph ever taken. 

B. used innovative lighting techniques never attempted before. 

C. visually represents the improvisational nature of jazz music. 

D. launched Leonard's career as a professional photographer. 

 

21. The passage suggests that successful jazz photographers needed to: 

 

A. have formal training in music theory and composition. 

B. understand jazz music deeply through extensive listening and engagement. 

C. be professional musicians themselves before taking up photography. 

D. own expensive camera equipment designed specifically for low-light conditions. 

 

22. The phrase "bodily labor" most nearly emphasizes: 

 

A. the exhausting nature of long recording sessions. 

B. the health risks faced by professional musicians. 

C. the large size of jazz instruments. 



D. the physical skill and effort required to play jazz music. 

 

23. According to the passage, technical imperfections in jazz photography such as grain and blur: 

 

A. became accepted aesthetic elements that conveyed the music's energy and immediacy. 

B. were considered failures that photographers tried to eliminate. 

C. resulted from photographers' lack of proper training. 

D. disappeared once better camera technology became available. 

 

24. The passage indicates that jazz photography served an important social function by: 

 

A. increasing record sales for major labels. 

B. making jazz clubs more popular with tourists. 

C. presenting African American musicians as serious, dignified artists. 

D. encouraging more young people to pursue music careers. 

 

25. Francis Wolff's photographic style, as described in the passage, was characterized by: 

 

A. distant, objective shots that showed entire bandstands. 

B. intimate close-ups emphasizing hands, instruments, and expressions. 

C. outdoor photography in natural lighting conditions. 

D. formal portraits in studio settings. 

 

26. The passage suggests that by the 1970s, jazz photography: 

 

A. became more popular than ever before. 

B. achieved higher technical quality with better equipment. 

C. was practiced by more photographers than in earlier decades. 



D. lost some of the intimate, artistic approach of earlier practitioners. 

 

27. According to the passage, vintage jazz photographs are now valued as: 

 

A. independent art objects collected by major museums. 

B. historical curiosities with minimal artistic merit. 

C. primarily valuable to record collectors. 

D. useful only for documentary purposes. 

 

PASSAGE IV — NATURAL SCIENCE 

This passage is adapted from an article about bioluminescence in marine organisms. 

 

Bioluminescence—the production and emission of light by living organisms—is far more common in the 

ocean than on land. Scientists estimate that up to 90% of creatures living in the deep sea possess this 

remarkable ability, making the ocean depths a realm of living light invisible to human eyes without 

specialized equipment. Understanding how and why marine organisms produce light reveals fascinating 

insights into evolution, ecology, and biochemistry. 

 

The chemistry of bioluminescence involves a light-emitting molecule called luciferin and an enzyme 

called luciferase. When luciferase catalyzes the oxidation of luciferin, the reaction releases energy in the 

form of visible light. Remarkably, this system has evolved independently at least 40 times across different 

marine lineages, from bacteria to fish, suggesting that bioluminescence provides such significant survival 

advantages that natural selection has repeatedly favored its development. 

 

Different organisms use bioluminescence for dramatically different purposes. The anglerfish, living at 

depths where sunlight never penetrates, dangles a luminescent lure extending from its head to attract prey 

in the absolute darkness. The lure contains bioluminescent bacteria living in a symbiotic relationship with 

the fish—the bacteria receive nutrients and shelter while providing the light that helps the anglerfish hunt. 

This arrangement represents one of nature's most elegant partnerships: the fish essentially farms bacteria 

to produce light it cannot generate itself. 

 

Other organisms use bioluminescence defensively. Many species of squid and small fish produce 

luminescent clouds when threatened, creating a glowing distraction that confuses predators while the prey 



escapes into darkness. The deep-sea ostracod, a tiny crustacean, produces one of the most spectacular 

bioluminescent displays in the ocean. When disturbed, it secretes glowing chemicals into the water, 

creating a brilliant blue cloud that can startle predators and provide crucial seconds for escape. 

 

Some fish employ bioluminescence for camouflage through a strategy called counter-illumination. These 

creatures have light-producing organs called photophores on their undersides that match the dim light 

filtering down from the surface. To predators looking up from below, the fish becomes invisible, blending 

seamlessly with the faint sunlight. The fish can even adjust the intensity of their bioluminescence to match 

changing light conditions as they move through different depths, maintaining their camouflage throughout 

the day. 

 

Perhaps the most complex use of bioluminescence occurs in communication, particularly in attracting 

mates. Certain species of deep-sea squid produce elaborate light shows, with different patterns of flashing 

and colors used to signal reproductive readiness. The complexity of these displays suggests sophisticated 

visual systems capable of detecting and interpreting the signals. Some researchers propose that these light-

based communication systems may be as complex as bird songs, representing a form of deep-sea 

"language" that we are only beginning to decode. 

 

The efficiency of bioluminescent reactions is extraordinary from an engineering perspective. While a 

standard incandescent light bulb converts only about 5% of energy into light (the rest becomes heat), 

bioluminescent reactions can be up to 90% efficient. This near-perfect efficiency is crucial for organisms 

where energy is scarce and any waste could mean the difference between survival and death. Scientists 

studying bioluminescence hope to apply these principles to human technology, potentially developing 

ultra-efficient lighting systems and other applications. 

 

The study of bioluminescence faces significant practical challenges. Most bioluminescent organisms live 

at depths unreachable by humans without specialized submersibles. The pressure at these depths—

sometimes exceeding 1,000 times surface pressure—makes direct observation difficult. When brought to 

the surface, deep-sea creatures rarely survive the pressure change, and even if they do, they often won't 

display their natural bioluminescent behaviors in captivity. Much of our knowledge comes from brief 

observations during submersible expeditions and from sophisticated cameras deployed at depth. 

 

Recent technological advances have begun overcoming these obstacles. Remote operated vehicles (ROVs) 

equipped with red light cameras—which most deep-sea creatures cannot see—allow researchers to 

observe bioluminescence without disturbing the organisms. These observations have revealed behaviors 

never before documented, including complex social interactions mediated by light signals and hunting 

strategies involving coordinated bioluminescent displays among groups of predators. 



Climate change threatens to disrupt bioluminescent ecosystems in ways scientists are only beginning to 

understand. Ocean acidification affects the chemistry of seawater, potentially interfering with the chemical 

reactions that produce bioluminescence. Warming waters force some species to migrate to different depths, 

potentially disrupting established predator-prey relationships that depend on bioluminescent signals. The 

deep ocean, long thought to be isolated from surface conditions, is increasingly recognized as vulnerable 

to human-induced environmental changes. 

 

The discovery of new bioluminescent species continues at a remarkable pace. Nearly every deep-sea 

expedition discovers organisms with unique light-producing capabilities. Some produce colors never 

before documented in bioluminescence. Others use light in novel ways that challenge our understanding 

of how these systems work. Each discovery suggests that the deep ocean holds countless more secrets, 

many involving bioluminescence in forms and functions we haven't yet imagined. 

 

Bioluminescence represents one of nature's most elegant solutions to the challenges of life in darkness. 

From attracting prey to avoiding predators, from camouflage to communication, light has become an 

essential tool for survival in the deep sea. As we develop better technologies for exploring these 

environments, we gain not only scientific knowledge but also inspiration for human innovations, from 

energy-efficient lighting to medical imaging technologies. The living lights of the deep ocean, invisible to 

humans for most of our history, are now illuminating our understanding of biology, evolution, and the 

remarkable diversity of life on Earth. 

 

28. The main purpose of the passage is to: 

 

A. argue for increased funding for deep-sea research. 

B. describe the discovery of new bioluminescent species. 

C. explain the biology, purposes, and significance of marine bioluminescence. 

D. compare bioluminescence in marine organisms to light production on land. 

 

29. According to the passage, the fact that bioluminescence has evolved independently at least 40 times 

suggests that it: 

 

A. is chemically simple and easy to develop. 

B. provides significant survival advantages. 

C. appeared very early in evolutionary history. 



D. requires only one type of chemical reaction. 

 

30. The passage describes the anglerfish's bioluminescent lure as containing: 

 

A. luciferin molecules produced by the fish itself. 

B. chemicals absorbed from the surrounding water. 

C. specialized cells unique to deep-sea fish. 

D. bacteria living in symbiosis with the fish. 

 

31. According to the passage, counter-illumination serves as camouflage by: 

 

A. making fish blend with light from above when viewed from below. 

B. creating complete darkness around the fish. 

C. reflecting predators' own bioluminescence back at them. 

D. producing bright flashes that temporarily blind attackers. 

 

32. The word "decode" most nearly means: 

 

A. translate into different languages. 

B. convert into computer data. 

C. interpret and understand. 

D. simplify for general audiences. 

 

33. The passage indicates that bioluminescent reactions are remarkably efficient because they: 

 

A. use less luciferin than other chemical reactions. 

B. convert up to 90% of energy into light rather than heat. 

C. require no external energy source. 



D. produce multiple colors simultaneously. 

 

34. According to the passage, studying bioluminescence in deep-sea organisms is challenging primarily 

because: 

 

A. the organisms live at extreme depths with intense pressure. 

B. the light they produce is invisible to human eyes. 

C. they only display bioluminescence during certain seasons. 

D. funding for deep-sea research is very limited. 

 

35. The passage suggests that climate change threatens bioluminescent ecosystems by: 

 

A. reducing the amount of sunlight reaching the deep ocean. 

B. increasing the number of predators in deep-sea environments. 

C. causing all bioluminescent species to migrate to shallower waters. 

D. altering ocean chemistry and disrupting established species relationships. 

 

36. Based on the passage, remote operated vehicles (ROVs) with red light cameras are advantageous 

because they: 

 

A. can withstand deeper pressures than human-operated submersibles. 

B. are less expensive than traditional research methods. 

C. allow observation of bioluminescence without disturbing the organisms. 

D. can capture more colors of bioluminescent light. 

  



Science (Optional) 

 

TIME: 40 minutes for 40 questions  

DIRECTIONS: Following are seven passages and then questions that refer to each passage. Choose the 

best answer and shade in the corresponding oval on your answer sheet. 

 

PASSAGE I — DATA REPRESENTATION 

Water Quality Parameters in Five Local Lakes 

 

A environmental science team measured various water quality parameters in five lakes within the same 

county over a 12-month period. Water samples were collected monthly from the center of each lake at a 

depth of 1 meter below the surface. The team measured temperature, dissolved oxygen (DO), pH, turbidity 

(cloudiness), nitrate concentration, and phosphate concentration. Average values for each parameter across 

all 12 months are shown in Table 1. 

 

Table 1: Average Annual Water Quality Parameters 

Lake Temperature 

(°C) 

Dissolved 

Oxygen 

(mg/L) 

pH Turbidity 

(NTU) 

Nitrate 

(mg/L) 

Phosphate 

(mg/L) 

Alpine 

Lake 

8.2 11.5 7.8 2.1 0.3 0,01 

Beaver 

Pond 

14.6 9.2 7.4 8.5 1.8 0.15 

Cedar Lake 12.3 10.1 7.6 4.2 0.9 0.05 

Deer Lake 16.8 8.3 7.2 12.4 3.2 0.028 

Eagle 

Reservoir 

10.5 10.8 7.7 3.1 0.5 0.03 

 

Note: NTU = Nephelometric Turbidity Units. Higher turbidity indicates cloudier water. Water quality 

standards for fish habitat: DO > 6 mg/L, pH 6.5-8.5, Nitrate < 10 mg/L, Phosphate < 0.1 mg/L 

 

Additional information collected by the team: 

 

 



Table 2: Lake Characteristics and Land Use 

Lake Surface Area 

(hectares) 

Maximum 

Depth (m) 

Surrounding Land Use Native Fish 

Species 

Present 

Alpine Lake 45 32 Forest (90%), Undeveloped (10%) 8 

Beaver Pond 12 6 Agriculture (60%), Residential 

(40%) 

3 

Cedar Lake 28 18 Forest (70%), Residential (30%) 6 

Deer Lake 8 4 Agriculture (80%), Residential 

(20%) 

2 

Eagle 

Reservoir 

35 24 Forest (85%), Recreational (15%) 7 

 

1. According to Table 1, which lake has the highest average dissolved oxygen concentration? 

 

A. Alpine Lake 

B. Alpine Lake 

C. Cedar Lake 

D. Deer Lake 

 

2. Based on Table 1, as average water temperature increases among the five lakes, dissolved oxygen 

concentration generally: 

 

A. increases. 

B. remains constant. 

C. fluctuates randomly. 

D. decreases. 

 

3. According to the water quality standards provided, which lake(s) exceed the recommended maximum 

phosphate level for fish habitat? 

 

A. Beaver Pond and Deer Lake only 

B. All five lakes 



C. Alpine Lake only 

D. None of the lakes 

 

4. Based on Tables 1 and 2, which of the following best explains why Deer Lake has the highest nitrate 

concentration? 

 

A. It has the maximum depth of all lakes studied. 

B. It has the lowest pH among the lakes. 

C. It is surrounded primarily by agricultural land. 

D. It has the smallest surface area. 

 

5. According to Table 1, which lake has water quality parameters most similar to Eagle Reservoir? 

 

A. Deer Lake 

B. Cedar Lake 

C. Beaver Pond 

D. Alpine Lake 

 

6. Based on the data in both tables, which environmental factor most strongly correlates with high turbidity 

levels? 

 

A. Maximum lake depth 

B. Number of fish species present 

C. Lake surface area 

D. Percentage of agricultural land use in surrounding area 

 

7. If a new lake with 95% forest land use were added to this study, its nitrate concentration would most 

likely be closest to: 

 



A. 0.3 mg/L 

B. 1.8 mg/L 

C. 3.2 mg/L 

D. 5.0 mg/L 

 

8. According to Table 2, which lake has the fewest native fish species, and according to Table 1, what is a 

likely contributing factor? 

 

A. Alpine Lake; lowest temperature 

B. Beaver Pond; highest turbidity 

C. Deer Lake; highest nitrate and phosphate levels 

D. Cedar Lake; intermediate pH 

 

9. Based on Table 1, which statement accurately describes the relationship between nitrate and phosphate 

concentrations? 

 

A. Lakes with high nitrate always have low phosphate. 

B. Lakes with high nitrate tend to have high phosphate. 

C. Nitrate and phosphate levels are unrelated. 

D. Only Alpine Lake has both low nitrate and low phosphate. 

 

10. A biologist wants to study a lake with minimal human impact and excellent fish habitat conditions. 

Based on both tables, which lake would be most suitable? 

 

A. Beaver Pond 

B. Deer Lake 

C. Cedar Lake 

D. Alpine Lake 

 



PASSAGE II — RESEARCH SUMMARY 

The Effect of Exercise Intensity on Heart Rate Recovery 

 

Heart rate recovery (HRR) is the decrease in heart rate that occurs after exercise stops. Faster recovery 

indicates better cardiovascular fitness. A research team investigated how exercise intensity affects heart 

rate recovery in trained and untrained individuals. 

 

Experiment 1 

Twenty untrained college students (individuals who exercise less than once per week) participated in the 

study. Each student's resting heart rate was measured after sitting quietly for 10 minutes. Students then 

walked on a treadmill at a moderate pace (50% of maximum heart rate) for 10 minutes. Immediately after 

exercise stopped, each student sat quietly while their heart rate was measured every minute for 10 minutes. 

The average results are shown in Table 3. 

 

Table 3: Heart Rate During Recovery (Untrained, Moderate Exercise) 

Time After Exercise (min) Average Heart Rate (beats/min) 

0 (resting, before exercise)  72 

End of exercise 105 

1 98 

2 92 

3 88 

5 82 

7 78 

10 74 

 

Experiment 2 

The same twenty untrained students returned after a rest period of at least 48 hours. This time, they ran on 

the treadmill at high intensity (80% of maximum heart rate) for 10 minutes. Heart rate was measured using 

the same protocol as Experiment 1. Results are shown in Table 4. 

 

  



Table 4: Heart Rate During Recovery (Untrained, High-Intensity Exercise) 

Time After Exercise (min) Average Heart Rate (beats/min) 

0 (resting, before exercise) 71 

End of exercise 148 

1 135 

2 125 

3 117 

5 105 

7 96 

10 85 

 

Experiment 3 

Twenty trained athletes (individuals who exercise at least 5 times per week) performed the same high-

intensity exercise protocol from Experiment 2. Results are shown in Table 5. 

 

Table 5: Heart Rate During Recovery (Trained, High-Intensity Exercise) 

Time After Exercise (min) Average Heart Rate (beats/min) 

0 (resting, before exercise) 58 

End of exercise 145 

1 125 

2 110 

3 98 

5 82 

7 72 

10 62 

 

 

11. In Experiment 1, what was the average heart rate of untrained students 3 minutes after moderate 

exercise ended? 

 

A. 82 beats/min 

B. 92 beats/min 

C. 88 beats/min 

D. 78 beats/min 

 

12. Comparing Experiments 1 and 2, which statement is supported by the data? 



A. Higher intensity exercise results in slower heart rate recovery in untrained individuals. 

B. Moderate exercise causes higher peak heart rates than high-intensity exercise. 

C. Exercise intensity does not affect recovery time. 

D. Resting heart rate increases with exercise intensity. 

 

13. According to Table 5, approximately how long did it take trained athletes to return to their resting heart 

rate after high-intensity exercise? 

 

A. 3 minutes 

B. 5 minutes 

C. 7 minutes 

D. Between 7 and 10 minutes 

 

14. Which variable was held constant across all three experiments? 

 

A. Resting heart rate of participants 

B. Duration of exercise 

C. Fitness level of participants 

D. Exercise intensity 

 

15. Comparing Experiments 2 and 3, trained athletes recovered more quickly than untrained individuals 

primarily because: 

 

A. trained athletes had higher resting heart rates. 

B. trained athletes exercised at lower intensity. 

C. trained athletes' heart rates decreased faster after exercise stopped. 

D. untrained individuals reached higher maximum heart rates. 

 



16. Based on the experiments, which factor most strongly influences how quickly heart rate returns to 

resting levels? 

 

A. Individual fitness level 

B. Time of day exercise occurs 

C. Gender of participants 

D. Age of participants 

 

17. If an untrained individual performed moderate-intensity exercise (as in Experiment 1), approximately 

how many beats per minute would their heart rate decrease in the first 3 minutes after exercise? 

 

A. 10 beats/min 

B. 13 beats/min 

C. 15 beats/min 

D. 17 beats/min 

 

18. A coach wants to assess an athlete's cardiovascular fitness using heart rate recovery. Based on these 

experiments, the coach should: 

 

A. measure resting heart rate only. 

B. measure how quickly heart rate decreases after exercise. 

C. measure maximum heart rate during exercise. 

D. compare exercise heart rate to resting heart rate ratio. 

 

PASSAGE III — DATA REPRESENTATION 

Solubility of Compounds at Different Temperatures 

 

Solubility is the maximum amount of solute that can dissolve in a solvent at a given temperature. A 

chemistry student investigated the solubility of five different compounds in water at various temperatures. 



For each compound, the student added solid material to 100 mL of water, stirred continuously, and 

measured the maximum amount that would dissolve at each temperature. Results are shown in Table 6. 

 

Table 6: Solubility of Compounds in Water (grams per 100 mL water) 

Temperature 

(°C) 

Sodium 

Chloride 

(NaCl) 

Potassium 

Nitrate 

(KNO₃) 

Sodium 

Sulfate 

(Na₂SO₄) 

Calcium 

Hydroxide 

(Ca(OH)₂) 

Cerium 

Sulfate 

(Ce₂(SO₄)₃) 

0 35.7 13.9 5.0 0.19 21.4 

10 35.8 21.2 9.1 0.18 18.2 

20 36.0 31.6 19.5 0.17 15.6 

30 36.3 45.3 40.8 0.16 13.5 

40 36.6 61.4 48.8 0.14 11.8 

50 37.0 83.5 49.7 0.13 10.1 

60 37.3 106.3 49.2 0.12 8.8 

70 37.8 135.2 48.0 0.11 7.6 

80 38.4 167.8 45.5 0.09 6.7 

90 39.0 202.0 42.7 0.08 5.9 

 

The student noted that different compounds showed different patterns as temperature increased. Some 

became more soluble, one became less soluble, and others showed complex behavior. 

 

19. According to Table 6, at 20°C, which compound has the highest solubility in water? 

 

A. Sodium Chloride 

B. Potassium Nitrate 

C. Sodium Chloride 

D. Calcium Hydroxide 

 

20. Based on Table 6, as temperature increases from 0°C to 90°C, the solubility of Potassium Nitrate: 

 

A. decreases steadily. 

B. increases steadily. 

C. remains essentially constant. 

D. increases then decreases. 



21. Which compound shows decreased solubility as temperature increases? 

 

A. Calcium Hydroxide 

B. Sodium Chloride 

C. Potassium Nitrate 

D. Sodium Sulfate 

 

22. At what temperature does Sodium Sulfate reach its maximum solubility? 

 

A. 40°C 

B. 50°C 

C. 60°C 

D. Between 40°C and 50°C 

 

23. A student has 100 mL of water at 60°C and wants to dissolve 100 grams of a compound. Based on 

Table 6, which compound would most likely dissolve completely? 

 

A. Sodium Chloride 

B. Sodium Sulfate 

C. Potassium Nitrate 

D. Calcium Hydroxide 

 

24. Based on Table 6, which two compounds have the most similar solubility behavior as temperature 

changes? 

 

A. Sodium Chloride and Potassium Nitrate 

B. Calcium Hydroxide and Cerium Sulfate 

C. Sodium Sulfate and Potassium Nitrate 

D. Sodium Chloride and Sodium Sulfate 



25. If the pattern for Potassium Nitrate continues beyond 90°C, its solubility at 100°C would most likely 

be closest to: 

 

A. 240 g per 100 mL 

B. 200 g per 100 mL 

C. 180 g per 100 mL 

D. 160 g per 100 mL 

 

26. According to Table 6, which compound shows the smallest change in solubility across the entire 

temperature range studied? 

 

A. Potassium Nitrate 

B. Sodium Sulfate 

C. Cerium Sulfate 

D. Sodium Chloride 

 

27. A saturated solution contains the maximum amount of dissolved solute at a given temperature. If a 

saturated solution of Sodium Sulfate at 80°C is cooled to 20°C, approximately how many grams of Sodium 

Sulfate will precipitate (come out of solution) from 100 mL of the solution? 

 

A. 19.5 g 

B. 40.8 g 

C. 26 g 

D. 45.5 g 

 

28. Based on the data, which statement best characterizes the relationship between temperature and 

solubility for most compounds? 

 

A. All compounds become less soluble as temperature increases. 

B. Most compounds become more soluble as temperature increases, but some show different patterns. 



C. Temperature has no consistent effect on solubility. 

D. All compounds show identical solubility patterns. 

 

PASSAGE IV — RESEARCH SUMMARY 

Factors Affecting Seed Germination 

 

Germination is the process by which a seed develops into a new plant. A biology student investigated three 

factors that might affect germination rate in bean seeds: light exposure, temperature, and water availability. 

 

Experiment 1: Effect of Light 

The student placed 50 bean seeds in each of two identical containers lined with moist paper towels. 

Container A was kept in constant darkness by covering it with aluminum foil. Container B was exposed 

to continuous fluorescent light. Both containers were maintained at 25°C. After 7 days, the student counted 

the number of seeds that had germinated (showed visible root or shoot growth). The experiment was 

repeated three times with new seeds. Results are shown in Table 7. 

 

Table 7: Germination Under Different Light Conditions 

Container Light 

Condition 

Trial 1 (seeds 

germinated) 

Trial 2 (seeds 

germinated) 

Trial 3 (seeds 

germinated) 

Average 

A Darkness 44 46 45 45 

B Continuous 

Light 

43 47 44 44.7 

 

Experiment 2: Effect of Temperature 

Using the same setup as Experiment 1 (excluding light variation—all containers kept in darkness), the 

student placed 50 bean seeds in each of four containers maintained at different temperatures: 10°C, 20°C, 

30°C, and 40°C. After 7 days, germinated seeds were counted. Results are shown in Table 8. 

 

  



Table 8: Germination at Different Temperatures 

Temperature (°C) Seeds Germinated (out of 50) 

10 8 

20 38 

30 46 

40 12 

 

Experiment 3: Effect of Water Availability 

The student prepared four containers with 50 bean seeds each, all maintained at 25°C in darkness. The 

containers received different amounts of water: 

• Container 1: Paper towels kept completely dry 

• Container 2: Paper towels moistened with 5 mL water once at start 

• Container 3: Paper towels moistened with 10 mL water once at start 

• Container 4: Paper towels kept constantly saturated with excess water (seeds partially submerged) 

 

After 7 days, results were as shown in Table 9. 

 

Table 9: Germination With Different Water Levels 

Container Water Treatment Seeds Germinated 

(out of 50) 

Notes 

1 Dry 0 Seeds remained hard, unchanged 

2 5 mL initial 22 Paper towels dried out by day 4 

3 10 mL initial 45 Paper towels remained moist 

throughout 

4 Constantly 

saturated 

18 Seeds appeared swollen; some showed 

mold 

 

29. Based on Experiment 1, what can be concluded about the effect of light on bean seed germination? 

 

A. Light has little or no effect on germination rate. 

B. Continuous light significantly increases germination. 

C. Darkness prevents germination completely. 

D. Light is absolutely required for germination. 

 



30. According to Experiment 2, at which temperature did bean seeds show the highest germination rate? 

 

A. 10°C 

B. 20°C 

C. 40°C 

D. 30°C 

 

31. In Experiment 3, why did Container 4 (constantly saturated) show lower germination than Container 

3 (10 mL initial)? 

 

A. The paper towels were too dry. 

B. Excess water likely reduced oxygen availability needed for germination. 

C. The seeds received too much light. 

D. The temperature was too high. 

 

32. Which variable was held constant in all three experiments? 

 

A. Light exposure 

B. Water availability 

C. Seed type 

D. Temperature 

 

33. Based on Experiment 2, if seeds were tested at 25°C, the germination rate would most likely be: 

 

A. between 38 and 46 seeds 

B. less than 8 seeds 

C. exactly 30 seeds 

D. more than 46 seeds 

 



34. A gardener wants to maximize bean seed germination based on these experiments. Which conditions 

should the gardener provide? 

 

A. Continuous light, 40°C, constantly saturated soil 

B. Continuous light, 10°C, dry conditions 

C. Darkness or light, 20°C, minimal water 

D. Darkness or light, approximately 30°C, moist but not saturated conditions 

 

35. The purpose of conducting three trials in Experiment 1 was most likely to: 

 

A. test different seed varieties. 

B. increase the reliability of the results. 

C. save time in data collection. 

D. test more environmental conditions. 

 

PASSAGE V — CONFLICTING VIEWPOINTS 

The Origin of Earth's Water 

 

Earth is sometimes called the "blue planet" because water covers approximately 70% of its surface. 

Scientists debate how Earth acquired such abundant water. Three hypotheses are presented below. 

 

Hypothesis 1: Volcanic Outgassing 

Earth's water came primarily from within the planet itself through volcanic outgassing during Earth's early 

history. When Earth formed 4.6 billion years ago, water and other volatile compounds were trapped in 

minerals within the planet's interior. As Earth's interior heated up, volcanic activity released these 

compounds. Water vapor escaped through volcanoes, accumulated in the atmosphere, and eventually 

condensed as liquid water when Earth's surface cooled sufficiently. This hypothesis is supported by the 

fact that volcanic eruptions today release large quantities of water vapor. Additionally, the chemical 

composition of water released by modern volcanoes matches Earth's ocean water more closely than water 

from comets or asteroids. The total amount of water that could have been released through billions of 

years of volcanic activity is sufficient to account for Earth's current ocean volume. This hypothesis 



explains why Earth has abundant water while other rocky planets like Mars and Venus have much less—

Earth had more sustained volcanic activity to release trapped water. 

 

Hypothesis 2: Cometary Delivery 

Earth's water was delivered primarily by comets that bombarded Earth during its early history. Comets are 

often described as "dirty snowballs"—they contain substantial amounts of water ice mixed with dust and 

rock. During the period known as the Late Heavy Bombardment (approximately 4.1 to 3.8 billion years 

ago), countless comets and asteroids struck Earth. Each impact delivered water that eventually 

accumulated to form Earth's oceans. This hypothesis is supported by computer models showing that 

comets from the outer solar system could have been gravitationally scattered toward Earth during this 

period. The timing also coincides with geological evidence for liquid water appearing on Earth's surface. 

Supporters point out that comets contain not just water but also organic compounds, which could have 

contributed to the origin of life on Earth. However, critics note that measurements of hydrogen isotope 

ratios in some comets don't match Earth's ocean water perfectly, suggesting comets alone cannot account 

for all of Earth's water. 

 

Hypothesis 3: Asteroid Contribution 

Earth's water came primarily from water-rich asteroids that collided with Earth during planet formation. 

Unlike dry asteroids from the inner solar system, some asteroids that formed farther from the Sun contain 

significant water bound within hydrated minerals. These "C-type" (carbonaceous) asteroids make up about 

75% of known asteroids and can contain up to 20% water by weight. During Earth's formation and the 

Late Heavy Bombardment period, numerous such asteroids struck Earth, delivering their water content. 

Recent measurements of hydrogen isotope ratios (specifically the deuterium-to-hydrogen ratio) in 

carbonaceous asteroids closely match the ratio in Earth's ocean water—much more closely than the ratio 

in most comets. This chemical similarity provides strong evidence that asteroids were the primary water 

source. Additionally, asteroids could have delivered water continuously over a longer period than comets, 

allowing water to accumulate gradually rather than through catastrophic comet impacts. The abundance 

of water-bearing asteroids in the early solar system was sufficient to deliver Earth's entire ocean volume 

through impacts. 

 

36. According to Hypothesis 1, Earth's water originated from: 

 

A. comets from the outer solar system. 

B. asteroids that impacted Earth. 

C. volcanic outgassing of water trapped in Earth's interior. 

D. ice captured from passing celestial objects. 



37. All three hypotheses agree that: 

 

A. Earth's water accumulated during or shortly after Earth's formation. 

B. comets were the primary source of water. 

C. volcanic activity plays no role in Earth's water budget. 

D. Earth and Mars received water through identical processes. 

 

38. Hypothesis 2 would be most weakened by evidence showing that: 

 

A. volcanic activity released more water than previously calculated. 

B. asteroids contain more water than comets. 

C. modern volcanoes release water vapor. 

D. hydrogen isotope ratios in most comets differ significantly from Earth's ocean water. 

 

39. According to Hypothesis 3, what evidence most strongly supports asteroids as Earth's primary water 

source? 

 

A. Asteroids are more common than comets. 

B. Hydrogen isotope ratios in carbonaceous asteroids closely match Earth's ocean water. 

C. Asteroids are larger than comets on average. 

D. All asteroids contain substantial water. 

 

40. Which hypothesis specifically addresses why Earth has more water than Mars? 

 

A. Hypothesis 2 only 

B. Hypothesis 3 only 

C. Hypothesis 1 only 

D. Both Hypotheses 1 and 2 

 



Writing (Optional) 

 

TIME: 40 minutes  

DIRECTIONS: Respond to the following prompt with a well-organized essay that follows the rules of 

Standard English. Write your essay on a separate sheet of lined paper. 

 

Social media platforms have become central to how young people communicate, learn, and form their 

identities. However, growing concerns about mental health impacts, cyberbullying, privacy violations, 

and harmful content have led to debates about whether platforms should implement stricter age restrictions 

and parental controls. Currently, most platforms require users to be at least 13 years old, but these age 

limits are rarely enforced. Some argue that stronger restrictions and parental oversight are necessary to 

protect young users, while others believe such measures infringe on youth autonomy and miss the real 

issues. The question remains: How should society balance protecting young people online with respecting 

their independence and addressing the root causes of online harms? 

 

Read and carefully consider these perspectives. Each suggests a particular way of thinking about age 

restrictions and parental controls on social media platforms. 

 

Perspective 1: Social media platforms should enforce strict age verification (requiring proof of age) and 

mandatory parental controls for all users under 16. The developing brains of young adolescents are 

particularly vulnerable to social media's addictive features and psychological harms. Just as we restrict 

alcohol, tobacco, and driving based on age because of developmental vulnerabilities, we must protect 

young people from documented mental health risks including anxiety, depression, and body image issues 

linked to social media use. Parents have the right and responsibility to monitor their children's online 

activities. Technology companies prioritize profit over child safety, so government regulation requiring 

age verification and parental oversight is necessary. 

 

Perspective 2: Strict age restrictions and parental controls are misguided solutions that treat symptoms 

rather than causes. The real problems—cyberbullying, harmful content, algorithmic manipulation, and 

data exploitation—affect users of all ages, not just young people. Instead of restricting access, we should 

require platforms to fundamentally redesign their products to be safer for everyone: removing algorithmic 

features that promote harmful content, strengthening privacy protections, and eliminating manipulative 

design features that maximize engagement. Age restrictions are also easily circumvented and create a false 

sense of security. Young people need education about digital literacy and critical thinking, not paternalistic 

controls that deny their agency. 

 



Perspective 3: A middle approach is best: implement reasonable age restrictions (such as 13+) with 

optional but not mandatory parental controls, while simultaneously requiring platforms to create age-

appropriate versions with enhanced safety features for younger users. This approach acknowledges that 

different age groups have different developmental needs and capabilities while respecting that many 

teenagers can use social media responsibly with proper guidance. Rather than choosing between total 

restriction or total freedom, graduated access based on age—similar to driving permits and licenses—

allows young people to develop digital skills progressively while maintaining important protections. The 

focus should be on education, empowerment, and giving families choices rather than imposing one-size-

fits-all mandates. 

 

Essay Task 

Write a unified, coherent essay in which you evaluate multiple perspectives on age restrictions and 

parental controls for social media. In your essay, be sure to: 

 

• Clearly state your own perspective on the issue and analyze the relationship between your perspective 

and at least one other perspective. 

 

• Develop and support your ideas with reasoning and examples. 

 

• Organize your ideas clearly and logically. 

 

• Communicate your ideas effectively in standard written English. 

 

Your perspective may be in full agreement with any of the others, in partial agreement, or wholly different. 

 

  



ANSWERS AND EXPLANATIONS 
 

English 

1. B. The question asks for the most effective and grammatically correct version. The original has an 

unnecessary comma after "transformed" that incorrectly separates the verb from its prepositional phrase. 

Choice (B) correctly removes this comma, creating smooth flow: "was transformed into a thriving 

community garden." Choice (C) incorrectly places a comma after "into," and Choice (D) incorrectly uses 

a semicolon, which would require an independent clause to follow. 

2. F. The question asks which pronoun most effectively emphasizes widespread impact. "Their" (F) is 

possessive and refers to the neighborhood belonging to the residents, which emphasizes community 

ownership and widespread impact. "The" (G) is neutral and less personal. "Our" (H) would only work if 

the writer were part of the neighborhood. "This" (J) is demonstrative but doesn't convey the sense of 

collective ownership as effectively as "their." 

3. B. The question tests verb tense and subject-verb agreement. The subject is "What" (referring to the 

grassroots effort), which is singular. The sentence describes something that started in the past and 

continues to the present, requiring present perfect tense. "Has become" (B) is correct—singular subject 

with present perfect tense. "Have become" (A) uses plural verb form. "Are becoming" (C) is plural and 

uses present progressive. "Having become" (D) creates a sentence fragment. 

4. G. The question tests punctuation with appositives. "A retired teacher" is an appositive that renames 

Elena Rodriguez and should not be set off with commas if the relative clause is essential. Choice (G) 

correctly uses no punctuation before "who noticed," creating a restrictive clause. Choice (F) incorrectly 

uses a comma before "who," making it non-restrictive. Choices (H) and (J) incorrectly use semicolon and 

colon, which are wrong for introducing relative clauses. 

5. C. The question asks for the most effective cause-and-effect connection. "So many residents" (C) 

creates a clear cause-and-effect relationship: because the grocery store was far away, therefore (so) many 

residents relied on convenience stores. "Therefore, many residents" (A) is grammatically awkward with 

the comma placement. "And many residents" (B) merely adds information without showing causation. 

Choice (D) removes the connection entirely. 

6. H. The question asks which alternative would be LEAST acceptable (meaning it changes the meaning 

inappropriately). "Envisioned" means to imagine or visualize something. "Imagined" (F), "pictured" (G), 

and "conceived" (J) all have similar meanings related to mentally forming an idea. However, 

"hallucinated" (H) means to see things that aren't real due to illness or drugs, which has a completely 

different and inappropriate meaning in this context. 

7. A. The question asks which sentence best introduces the challenge Elena faced. Choice (A) "Securing 

the land proved challenging" directly introduces the obstacle and sets up what follows about the unclear 

owner and Elena's efforts. Choice (B) about Elena loving gardening is irrelevant to this specific challenge. 



Choice (C) about vacant lots in general is too broad. Choice (D) about community gardens being popular 

doesn't address the specific challenge Elena faced. 

8. F. The question tests possessive forms. "Its owner" (F) is correct—"its" (without an apostrophe) is the 

possessive form of "it." "It's owner" (G) is wrong because "it's" means "it is." "Its' owner" (H) is incorrect 

because "its" never takes an apostrophe for possession. "Its owner," (J) incorrectly adds a comma, which 

disrupts the sentence flow. 

9. A. The question asks for the most logical transition. "Finally" (A) is correct because it indicates that 

after months of effort, Elena at last succeeded. "However," (B) would indicate contrast, which doesn't fit. 

"In addition," (C) suggests adding more information, not concluding efforts. "Similarly," (D) would 

compare to something else, which isn't happening here. 

10. H. The question asks whether to add a sentence about urban agriculture being practiced for thousands 

of years. Choice (H) is correct—this sentence should NOT be added because it shifts focus away from 

Elena's specific, contemporary efforts to secure this particular lot. The sentence about ancient urban 

agriculture is too general and historical, interrupting the narrative about Elena's recent actions. Choice (F) 

is wrong because this historical context isn't necessary for understanding Elena's story. Choice (G) is 

wrong because the ancient practice of urban agriculture doesn't explain the city's agreement. Choice (J) is 

wrong because the sentence doesn't contradict anything—it's just irrelevant. 

11. D. The question tests parallel structure in a series. The sentence lists three actions: "removed tons of 

debris," "tested the soil for contaminants," and "built raised garden beds." All three should use the same 

verb form (past tense). Choice (D) "tested the soil for contaminants and built" maintains parallel structure 

with all three verbs in simple past tense, and the comma before "and" is appropriate for a series of three 

items (though not strictly required, it's acceptable). Choice (A) adds an unnecessary comma before "and" 

in a way that disrupts the series. Actually, looking more carefully, Choice (A) has "tested the soil for 

contaminants, and built" which is acceptable comma usage in a series. Let me reconsider... 

Actually, the issue is more subtle. The volunteers performed three actions: removed, tested, and built. In 

Choice (A), the comma placement "tested the soil for contaminants, and built" treats "tested...and built" 

as the final two items in a series with "removed." Choice (D) "tested the soil for contaminants and built" 

correctly coordinates all three verbs without unnecessary punctuation. The answer is (D) because it's the 

cleanest parallel structure without the slightly awkward comma before "and." 

Wait, I need to check my answer key. My answer key says (D) is correct. Let me verify the reasoning: 

Choice (D) correctly maintains parallel structure without unnecessary punctuation, while Choice (A) has 

an extra comma that makes the structure slightly awkward. 

12. F. The question asks which word most effectively emphasizes generosity. "Donated" (F) specifically 

implies giving freely without expectation of payment, which emphasizes generosity. "Contributed" (G) is 

neutral and could imply partial payment. "Gave away" (H) is less formal and less emphatic. "Provided" 

(J) is neutral and doesn't emphasize the charitable nature of the action. 

13. A. The question asks for the most specific and vivid description. "The space had been completely 

transformed" (A) is specific and vivid, emphasizing the totality of the change. "The empty lot became a 



garden" (B) is less vivid and more matter-of-fact. "It looked much better than before" (C) is vague and 

doesn't specify what changed. "The area changed significantly from its previous condition" (D) is wordy 

and less vivid than (A). 

14. J. The question asks what punctuation is needed after "More importantly." When a transitional phrase 

like "More importantly" begins a sentence and modifies the entire sentence that follows, it should be 

followed by a comma. Choice (J) "More importantly," is correct. Choice (F) (no punctuation) is wrong 

because the phrase needs to be set off. Semicolon (G) and colon (H) are incorrect punctuation for 

transitional phrases. 

15. A. The question asks which choice most effectively conveys changed social relationships. "Barely 

knew each other now work side by side" (A) provides the strongest contrast between their previous state 

(barely knowing each other) and current state (working side by side), effectively showing the 

transformation in relationships. Choice (B) "who didn't know each other before now garden together" is 

less vivid. Choice (C) "are now friends who garden" is too general. Choice (D) "now spend time together 

at the garden" doesn't emphasize the dramatic change from strangers to collaborators. 

16. F. The question asks which choice most effectively establishes the main topic by contrasting past and 

present. "Today, less than 4% of that original expanse remains" (F) provides specific numerical contrast 

(170 million acres vs. less than 4%), which is most effective. "Currently, very little remains" (G) is vague 

without the specific percentage. "Now, only a small fraction exists" (H) is also vague. "Today, most of it 

is gone" (J) focuses on what's lost rather than what remains, which is less precise. 

17. D. The question asks for the clearest cause-and-effect relationship. "And this has led" (D) creates the 

clearest cause-and-effect: the conversion of prairie land (cause) has led to species loss (effect), with "has 

led" indicating ongoing impact from past actions. "Leading" (A) is a participle that's less clear about the 

causal relationship. "Which leads" (B) is present tense but the conversion is ongoing/completed, not 

present. "This leads" (C) is similar to (B) with tense issues. 

18. G. The question tests punctuation with appositives. "An ecologist at the University of Kansas" is an 

appositive describing Dr. Sarah Mitchell and should be set off with commas on both sides. Choice (G) 

correctly places commas before and after the appositive. Choice (F) lacks the necessary comma after 

"Kansas." Choice (H) incorrectly places a comma after "ecologist" instead of after "Kansas." Choice (J) 

incorrectly uses a semicolon. 

19. A. The question asks which phrase most effectively emphasizes complexity. "Her work involves more 

than" (A) best emphasizes complexity by suggesting that what follows is insufficient to describe 

everything involved—there's more beyond what's stated. "Her work goes beyond" (B) is similar but 

slightly less emphatic. "Her work includes additional tasks besides" (C) is wordy. "She does more than" 

(D) is less formal and less emphatic. 

20. F. The question tests parallel structure. The sentence needs three parallel actions: "select," "control," 

and "reintroduce." Choice (F) "She must carefully select seed varieties, control invasive species, and 

reintroduce" maintains perfect parallel structure with all three verbs in base form following "must." Choice 

(G) breaks parallelism with "controlling." Choice (H) breaks it with "reintroducing." Choice (J) breaks it 

with "selecting." 



21. A. The question asks for the clearest and most concise introduction. "One of Dr. Mitchell's most 

successful projects is" (A) is clear, concise, and directly introduces the example. Choice (B) "Among Dr. 

Mitchell's projects, one stands out as particularly successful:" is wordier without adding meaning. Choice 

(C) "Dr. Mitchell has completed several projects, including" doesn't emphasize that this one is the most 

successful. Choice (D) removing the introduction entirely loses important context about why this project 

matters. 

22. G. The question asks which choice best indicates when restoration began while maintaining focus. 

"The restoration work commenced in 2015" (G) clearly states when work began and maintains focus on 

the restoration itself. "The project began in 2015" (F) is acceptable but "began" is less formal than 

"commenced" for this academic context. "Work started five years ago in 2015" (H) has redundancy ("five 

years ago" assumes current date) and is less formal. "In 2015, the project was initiated by Dr. Mitchell's 

team" (J) is passive voice and wordier. 

23. C. The question asks whether to add a sentence about prairie ecosystems supporting 300+ species. 

Choice (C) is correct—NO, don't add it because it interrupts the chronological description of restoration 

steps. The paragraph is describing the step-by-step process (first removed plants, then prepared soil, then 

planted), and information about species diversity breaks this flow. Choice (A) is wrong because while it 

might explain importance generally, it's in the wrong place. Choice (B) is wrong because it doesn't provide 

data specifically about this 500-acre site. Choice (D) is wrong because there's no contradiction. 

24. H. The question asks for the most effective transition between two actions. "And prepared" (H) creates 

the clearest, most concise connection between removing plants and preparing soil—two sequential 

actions. "Then they prepared" (F) is more wordy with the added pronoun. "And then prepared" (G) is 

redundant ("and" already indicates sequence). "Preparing" (J) creates a participial phrase that disrupts 

parallel structure with "removed." 

25. A. The question asks which choice best concludes with specific examples illustrating diversity. 

"Including big bluestem, Indian grass, and purple coneflower" (A) provides three specific, varied plant 

names that effectively illustrate the diversity mentioned. Choice (B) "including many different types of 

plants" is vague and doesn't show diversity. Choice (C) "with various native prairie plants included" is 

wordy and vague. Choice (D) deleting the examples removes the concrete illustration of diversity, making 

the sentence less effective. 

26. B. The question tests subject-verb agreement. The subject "bakers" is plural, so the verb must be plural. 

The time frame "For thousands of years" indicates an action continuing from past to present, requiring 

present perfect tense. "Bakers have relied" (B) correctly uses plural present perfect form. "Bakers has 

relied" (A) incorrectly uses singular verb with plural subject. "Bakers relies" (C) is present tense and 

singular. "Bakers was relying" (D) is past progressive and singular. 

27. F. The question tests pronoun choice for referring to "commercial bread." "Which uses" (F) is correct 

because "which" is the appropriate relative pronoun for things (bread), and "uses" is singular to agree with 

"bread." "That uses" (G) is also grammatically correct but "which" is preferred for non-restrictive clauses. 

Actually, wait—let me reconsider. In this context, both "which" and "that" could work, but "which" is 

better for the non-restrictive clause set off by commas. "Who uses" (H) is incorrect because "who" refers 

to people, not things. "And uses" (J) creates a grammatical error by lacking a subject for "uses." 



28. A. The question asks which choice best emphasizes the time commitment. "Creating a sourdough 

starter requires patience" (A) directly emphasizes the time commitment through the word "patience," 

which implies waiting and dedication. "Making a starter is not quick" (B) states it but less elegantly. 

"Sourdough starters take time" (C) is direct but less sophisticated. "You need to start early" (D) changes 

to second person inconsistently and is less formal. 

29. F. The question asks which choice most effectively emphasizes the baker's active, ongoing role. "The 

baker must feed the mixture daily with fresh flour and water" (F) makes the baker the subject performing 

the action, emphasizing active involvement with "must feed daily." "Daily feedings of fresh flour and 

water are required" (G) uses passive voice, de-emphasizing the baker. "The mixture needs daily feedings" 

(H) makes the mixture the subject, not the baker. "Fresh flour and water must be added each day" (J) is 

also passive, minimizing the baker's role. 

30. A. The question asks which choice most clearly establishes contrast between beneficial and harmful 

microorganisms. "While discouraging harmful microorganisms" (A) uses "while" to create clear contrast 

with "encourages beneficial bacteria" earlier in the sentence—one action promotes good organisms while 

simultaneously preventing bad ones. "And it discourages harmful microorganisms" (B) doesn't establish 

as clear a contrast. "Harmful microorganisms are also present" (C) doesn't show the discouragement. 

Choice (D) loses this important information entirely. 

31. H. The question asks whether to add a sentence about bakers naming their starters. Choice (H) is 

correct—NO, don't add it because while it's an interesting cultural detail, it distracts from the passage's 

focus on the scientific process of sourdough fermentation. The passage is explaining the science 

(microorganisms, acids, fermentation), not cultural practices or emotional relationships. Choice (F) is 

wrong because demonstrating personal connection isn't relevant to the scientific focus. Choice (G) is 

wrong because naming starters doesn't explain taste. Choice (J) is wrong because there's no 

contradiction—the 5-7 days refers to creating a starter, not its lifespan. 

32. B. The question asks how to correct the comma splice. A comma splice occurs when two independent 

clauses are joined with only a comma. "The science behind sourdough is fascinating" and "the bacteria 

produce lactic acid and acetic acid" are both independent clauses. Choice (B) correctly uses a semicolon 

to join them: "fascinating; the bacteria produce." Choice (A) keeps the comma splice. Choices (C) and 

(D)—actually, Choice (D) "fascinating. The bacteria produce" with a period would also be correct. Let 

me check my answer key... My key says (B). Between (B) and (D), both are grammatically correct. 

However, the semicolon in (B) better shows the relationship between the two ideas (the second explains 

why sourdough science is fascinating), so (B) is the best answer. 

33. G. The question asks for a grammatically correct connection between clauses. "These acids also lower 

the bread's pH" is an independent clause. We need to connect it to explain what lowering pH does. "Which 

makes" (G) correctly uses a relative pronoun to create a relative clause modifying the entire previous 

clause. "This makes" (F) creates a comma splice or run-on. "And makes" (H) creates a fragment (no 

subject for "makes"). "That make" (J) has incorrect subject-verb agreement ("that" refers to lowering pH, 

which is singular, so should be "makes" not "make"). 

34. A. The question asks whether to keep or delete "Temperature plays a crucial role in sourdough 

fermentation." Choice (A) is correct—KEEP it because this sentence introduces the topic (temperature's 



role) that will be developed in the rest of the paragraph (the following sentences discuss warm vs. cool 

temperatures and their effects). Choice (B) is wrong because there's no contradiction. Choice (C) is wrong 

because temperature hasn't been discussed in previous paragraphs. Choice (D) is wrong because the 

passage covers more than just history. 

35. F. The question asks for the clearest cause-and-effect relationship. "Warmer temperatures speed up 

fermentation, resulting in a more sour flavor" (F) uses the participial phrase "resulting in" to show clear 

causation—faster fermentation causes (results in) more sourness. "This results in a more sour flavor" (G) 

would need the word "this" to have a clear antecedent. "A more sour flavor results" (H) doesn't clearly 

show what causes it. "And the flavor becomes more sour" (J) adds information but doesn't emphasize the 

causal link as clearly. 

36. B. The question tests parallel structure. Earlier, the paragraph uses "Warmer temperatures speed up 

fermentation" (present tense, base form after the subject). To maintain parallelism, "Cooler temperatures 

slow the process" should be followed by a parallel verb form. "Produce" (B) maintains parallel structure—

it's simple present tense like "speed up" and "slow." "Producing" (A) is a participle, not parallel. "Will 

produce" (C) adds future tense unnecessarily. "Produced" (D) changes to past tense, breaking parallelism. 

37. F. The question asks for the most specific information about what bakers do. "Carefully control 

temperatures to achieve their desired flavor profile" (F) is most specific—it tells us exactly what they do 

(control temperatures), how they do it (carefully), and why (to achieve desired flavor profile). "Work hard 

to make good bread" (G) is vague. "Pay attention to many factors" (H) is general. "Know a lot about 

fermentation" (J) is about knowledge, not action. 

38. F. The question asks which choice most effectively conveys the systemic nature of obstacles. "Women 

faced significant barriers in pursuing" (F) uses "faced" and "barriers" (plural), which conveys systemic, 

institutional obstacles, and "significant" emphasizes their seriousness. "Women encountered difficulties 

when trying" (G) is wordier and less forceful. "Women had problems to pursue" (H) has awkward 

construction ("had problems to pursue"). "Women couldn't easily pursue" (J) is less formal and downplays 

the systematic nature of the barriers. 

39. C. The question tests verb tense in historical context. The passage discusses Curie's life in the past. 

"Became" (C) is simple past tense, which is correct for describing completed historical events. "Becomes" 

(A) is present tense, inappropriate for past events. "Become" (B) is present or infinitive form. "Is 

becoming" (D) is present progressive, wrong for past events. 

40. F. The question asks what would be lost if the sentence about moving to Paris were deleted. The 

sentence should be KEPT (F) because it provides crucial information about when and where Curie pursued 

her education, which is essential context for understanding her poverty and subsequent success at the 

Sorbonne. If deleted, readers wouldn't know where or when these events occurred. Choice (G) is wrong 

because it's not about childhood. Choice (H) is wrong because this information doesn't appear later. Choice 

(J) is wrong because explaining why she chose Paris isn't the main purpose. 

41. A. The question asks which choice most vividly illustrates extreme hardship. "Survived on bread and 

tea for months at a time, sometimes fainting from hunger" (A) is most vivid and specific—it details exactly 

what she ate, the duration, and the physical consequence (fainting), creating a powerful image of 



deprivation. "Living on a very limited budget" (B) is vague. "Not eating well during this period" (C) 

understates the severity. "Dealing with financial difficulties" (D) is general and doesn't show the physical 

impact. 

42. F. The question asks for the most effective transitional phrase showing how hardship led to success. 

"Her determination paid off when she graduated" (F) uses "paid off" to show that her suffering was 

worthwhile because it led to success, with "when" establishing the timing. "Even though she graduated" 

(G) suggests contrast rather than reward. "But she graduated" (H) also suggests contrast. "Nevertheless 

graduating" (J) is awkward and also suggests contrast rather than earned reward. 

43. A. The question asks for the most precise description. "Investigated mysterious rays emitted by 

uranium" (A) is most precise—it specifies what they studied (rays), characterizes them (mysterious), and 

indicates the source (emitted by uranium). "Studied uranium and its properties" (B) is more general. 

"Looked at uranium samples together" (C) is informal and vague. "Examined uranium in their laboratory" 

(D) doesn't specify what aspect they examined. 

44. G. The question asks whether to add a sentence about working in a converted shed. Choice (G) is 

correct—YES, add it because it emphasizes the difficult conditions under which they conducted important 

research, supporting the passage's theme of overcoming obstacles. The detail about the shed's poor 

conditions (leaky roof, poor ventilation) contrasts with the significance of their discoveries, making their 

achievement more impressive. Choice (F) is wrong because the sentence doesn't explain health problems 

(though it's related). Choice (H) is wrong because there's no contradiction. Choice (J) is wrong because 

the workspace conditions are relevant to showing their dedication despite obstacles. 

45. C. The question tests verb tense for past events. "Led" (C) is the simple past tense of "lead," which is 

correct for describing research that occurred in the past and resulted in discoveries. "Leads" (A) is present 

tense, wrong for past events. "Lead" (B) is present tense or incorrect past tense spelling. "Will lead" (D) 

is future tense, inappropriate for completed historical events. 

46. F. The question asks for the most concise statement retaining essential information. "Sharing the 

physics award with her husband and Henri Becquerel" (F) is concise and includes all essential elements: 

the field (physics), and both co-recipients (husband and Becquerel). Choice (G) adds unnecessary 

repetition with "Pierre" (already established as her husband). Choice (H) is wordy with "with both...and 

with...as well." Choice (J) is wordy and places "in physics" awkwardly at the end. 

47. A. The question asks for the most effective transition indicating contrast between loss and 

perseverance. "After Pierre's tragic death in 1906, Marie continued their research" (A) effectively uses 

"After" to show sequence and juxtaposes "tragic death" with "continued," emphasizing her perseverance 

in the face of loss. The structure contrasts the tragedy with her determination. "Following Pierre's death 

in 1906, Marie then continued" (B) is acceptable but "then" is redundant with "Following." Choice (C) is 

grammatically correct but doesn't emphasize the contrast as strongly. Choice (D) has awkward 

construction with "continuing their research fell to Marie." 

48. F. The question asks which choice best emphasizes historic significance. "Becoming the first person 

to win Nobel Prizes in two different sciences" (F) explicitly states the historic achievement—"first 

person"—which emphasizes its groundbreaking nature. "Winning Nobel Prizes in both physics and 



chemistry" (G) states the fact but doesn't emphasize being first. "Getting two Nobel Prizes instead of just 

one" (H) is informal and doesn't capture the historic significance. "Receiving another Nobel Prize, her 

second overall" (J) doesn't mention the significance of winning in two different fields. 

49. A. The question asks which choice most effectively introduces the paragraph's shift from achievements 

to broader impact. "Curie's legacy extends far beyond her scientific discoveries" (A) explicitly signals the 

shift by stating that her importance goes "beyond" her discoveries (the topic of previous paragraphs) to 

her broader impact (the topic of this final paragraph). "Curie worked hard throughout her life" (B) doesn't 

signal a shift. "Many people today remember Marie Curie" (C) is weak. "Scientists still study 

radioactivity" (D) doesn't introduce her broader impact. 

50. F. The question asks which conjunction most logically connects her inspirational role to scientific 

contributions. "And" (F) is correct because both parts are positive contributions that work together—she 

both inspired women AND made scientific contributions that save lives. These are complementary, not 

contradictory. "But" (G) would indicate contrast, which doesn't fit. "So" (H) would indicate that one 

caused the other, which isn't the relationship. "Or" (J) would suggest alternatives, not complementary 

contributions. 

 

Mathematics  

1. E. In a parallelogram, consecutive angles are supplementary (they sum to 180°). If one angle is 25°, 

then the consecutive angle x° must satisfy: x + 25 = 180. Solving: x = 180 - 25 = 155°. The answer is E 

(155). 

2. C. Solve the equation 3x + 7 = 22. Subtract 7 from both sides: 3x = 15. Divide both sides by 3: x = 5. 

The answer is C. 

3. A. To find 35% of 80, multiply: 0.35 × 80 = 28. Alternatively, 35% = 35/100, so (35/100) × 80 = 

2,800/100 = 28. The answer is A. 

4. B. Expand 4(2x - 3) + 5x. First distribute: 4(2x) + 4(-3) + 5x = 8x - 12 + 5x. Combine like terms: 8x + 

5x - 12 = 13x - 12. The answer is B. 

5. D. In a class of 30 students with 18 girls, the number of boys is 30 - 18 = 12. The fraction of boys is 

12/30 = 2/5. The answer is D. 

6. C. Given a = -3 and b = 4, find a² + b². Calculate: (-3)² + (4)² = 9 + 16 = 25. The answer is C. 

7. B. If $45 is the price after a 25% discount, then $45 represents 75% of the original price (100% - 25% 

= 75%). Set up the equation: 0.75 × (original price) = 45. Divide: original price = 45 ÷ 0.75 = 60. The 

answer is B ($60). 

8. A. The slope formula is m = (y₂ - y₁)/(x₂ - x₁). Using points (2, 5) and (6, 13): m = (13 - 5)/(6 - 2) = 

8/4 = 2. The answer is A. 



9. D. For |x - 4| = 9, there are two cases. Case 1: x - 4 = 9, so x = 13. Case 2: x - 4 = -9, so x = -5. The 

possible values are 13 and -5. The answer is D. 

10. C. Using the power rule (aᵐ)ⁿ = aᵐⁿ: (3²)³ = 3²ˣ³ = 3⁶ = 729. Alternatively, 3² = 9, then 9³ = 729. The 

answer is C. 

11. B. The area of a rectangle is length × width. Area = 12 cm × 7 cm = 84 square centimeters. The 

answer is B. 

12. A. Solve the inequality 2x - 5 > 13. Add 5 to both sides: 2x > 18. Divide both sides by 2: x > 9. The 

answer is A. 

13. E. In triangle ABC, sin C = 2/3 = opposite/hypotenuse = AB/AC. Given AB = 6 inches: 2/3 = 6/AC. 

Cross multiply: 2(AC) = 18. Solve: AC = 9 inches. The answer is E. 

14. H. Looking at the table, the sequence is: 1, 5, 9, 13, 17 for n = 1, 2, 3, 4, 5. This is an arithmetic 

sequence with first term a₁ = 1 and common difference d = 4. The general term is: aₙ = a₁ + (n-1)d = 1 + 

(n-1)(4) = 1 + 4n - 4 = 4n - 3. Verify: When n = 1, 4(1) - 3 = 1 ✓; when n = 2, 4(2) - 3 = 5 ✓. The 

answer is H (4n - 3). 

15. D. To find the perimeter of this rectilinear figure, trace all the outer edges going clockwise from the 

top-left corner. Top horizontal segment: 8 ft. Vertical drop: 20 - 14 = 6 ft. Horizontal segment to the 

right: 20 - 8 = 12 ft. Vertical drop on the right: 14 ft. Bottom horizontal segment going left: 20 ft. Left 

vertical segment going up: 20 ft. Add all segments: 8 + 6 + 12 + 14 + 20 + 20 = 80 feet. The answer is 

D. 

16. C. Expand (x + 3)(x - 5) using FOIL: First: x · x = x², Outer: x · (-5) = -5x, Inner: 3 · x = 3x, Last: 3 

· (-5) = -15. Combine: x² - 5x + 3x - 15 = x² - 2x - 15. The answer is C. 

17. A. To find the median, first arrange the numbers in order: 8, 8, 10, 12, 15, 20. With 6 numbers (even 

count), the median is the average of the 3rd and 4th values: (10 + 12)/2 = 22/2 = 11. The answer is A. 

18. B. Evaluate f(2) where f(x) = 3x² - 2x + 1. Substitute x = 2: f(2) = 3(2)² - 2(2) + 1 = 3(4) - 4 + 1 = 12 

- 4 + 1 = 9.  

19. B. Average speed = distance ÷ time = 180 miles ÷ 3 hours = 60 miles per hour. The answer is B. 

20. C. Solve 5(x - 2) = 3(x + 4). Expand both sides: 5x - 10 = 3x + 12. Subtract 3x from both sides: 2x - 

10 = 12. Add 10 to both sides: 2x = 22. Divide by 2: x = 11. The answer is C. 

21. A. In a right triangle, the two acute angles are complementary (they sum to 90°). If one acute angle 

is 35°, the other is 90° - 35° = 55°. The answer is A. 

22. D. Given y = 2x - 3 and x = 4, substitute: y = 2(4) - 3 = 8 - 3 = 5. The answer is D. 



23. A. In triangle ABC, the angles are x°, 2x°, and 3x°. Since angles in a triangle sum to 180°: x + 2x + 

3x = 180, so 6x = 180, thus x = 30°. The angles are: ∠A = 30°, ∠B = 60°, ∠C = 90°. In a triangle, the 

longest side is opposite the largest angle. So: side a (opposite ∠A = 30°) is shortest, side b (opposite ∠B 

= 60°) is medium, side c (opposite ∠C = 90°) is longest. Therefore: a < b < c. The answer is A. 

24. B. To find 40% of 150: 0.40 × 150 = 60. The answer is B. 

25. C. √64 = 8 because 8² = 64. The answer is C. 

26. D. Given 3x + 4y = 24 and x = 4, substitute: 3(4) + 4y = 24. Simplify: 12 + 4y = 24. Subtract 12: 4y 

= 12. Divide by 4: y = 3. The answer is D. 

27. A. The circumference formula is C = 2πr. Given C = 12π: 2πr = 12π. Divide by 2π: r = 6 inches. The 

answer is A. 

28. B. Calculate (-2)³ = (-2) × (-2) × (-2) = 4 × (-2) = -8. The answer is B. 

29. C. The sequence 3, 7, 11, 15, ... is arithmetic with first term a₁ = 3 and common difference d = 4. 

The nth term formula is: aₙ = a₁ + (n-1)d. For the 8th term: a₈ = 3 + (8-1)(4) = 3 + 7(4) = 3 + 28 = 31. 

The answer is C. 

30. D. Total balls = 5 + 3 + 2 = 10. Probability of selecting a blue ball = (number of blue balls)/(total 

balls) = 3/10. The answer is D. 

31. B. Solve x² = 49. Take the square root of both sides: x = ±√49 = ±7. Both 7 and -7 are solutions 

because (7)² = 49 and (-7)² = 49. The answer is B. 

32. A. If the area of a square is 144 square inches, and area = side², then side² = 144. Taking the square 

root: side = √144 = 12 inches. The answer is A. 

33. C. Calculate 2⁵ = 2 × 2 × 2 × 2 × 2 = 32. The answer is C. 

34. D. Simplify 3(x + 2) - 2(x - 1). Distribute: 3x + 6 - 2x + 2. Combine like terms: (3x - 2x) + (6 + 2) = 

x + 8. The answer is D. 

35. B. The area of a circle is A = πr². With radius r = 5 cm: A = π(5)² = 25π square centimeters. The 

answer is B. 

36. C. Solve 2x/3 = 10. Multiply both sides by 3: 2x = 30. Divide by 2: x = 15. The answer is C. 

37. A. In the proportion 3/4 = x/12, cross multiply: 3 × 12 = 4 × x, so 36 = 4x. Divide by 4: x = 9. The 

answer is A. 

38. D. Use the distance formula: d = √[(x₂-x₁)² + (y₂-y₁)²]. For points (1, 2) and (4, 6): d = √[(4-1)² + (6-

2)²] = √[3² + 4²] = √[9 + 16] = √25 = 5. The answer is D. 



39. B. Factor x² - 5x + 6 = 0. Find two numbers that multiply to 6 and add to -5: -2 and -3. So (x - 2)(x - 

3) = 0. Solutions: x = 2 or x = 3. The answer is B. 

40. C. Check if the triangle with sides 5, 12, and 13 is a right triangle using the Pythagorean theorem: 5² 

+ 12² = 25 + 144 = 169 = 13². Since a² + b² = c², this is a right triangle. The answer is C. 

41. A. Calculate 7!/5! = (7 × 6 × 5!)/(5!) = 7 × 6 = 42. The factorial terms cancel out. The answer is A. 

42. D. If log₂(x) = 5, then by definition of logarithm: 2⁵ = x. Calculate: x = 32. The answer is D. 

43. B. The sum of interior angles of a polygon with n sides is (n-2) × 180°. For a hexagon (n = 6): (6-2) 

× 180° = 4 × 180° = 720°. The answer is B. 

44. C. If sin θ = 1/2 and θ is acute, then θ = 30°. This is a standard trigonometric value: sin 30° = 1/2. 

The answer is C. 

45. C. Expand (x + 2)³ using the binomial theorem or by multiplying: (x + 2)³ = (x + 2)(x + 2)² = (x + 

2)(x² + 4x + 4) = x³ + 4x² + 4x + 2x² + 8x + 8 = x³ + 6x² + 12x + 8. The coefficient of x² is 6.  

 

Reading 

1. B. The question asks about the narrator's primary motivation for visiting Sicily. Throughout the passage, 

Sophia expresses a need to understand "the gap between Nonna's hands moving through pasta dough and 

my carefully plated dishes" (lines 69-70) and whether her technically perfect culinary school training has 

"any connection to the food that had made my grandmother's tiny Brooklyn restaurant a neighborhood 

institution" (lines 73-75). This clearly indicates her need to understand authentic culinary heritage. Choice 

(A) is incorrect because while she mentions the restaurant is closing for renovations, this is described as 

convenient rather than the primary motivation. Choice (C) is incorrect because the grandmother invites 

her but doesn't insist. Choice (D) is incorrect because the mother does not encourage the trip; she questions 

it. 

2. D. The passage explicitly states that Sophia's mother "chose a different life" (line 17) and "spent thirty 

years building a career as far from the restaurant my grandparents had owned as she could manage" (lines 

18-19). This clearly indicates a deliberate career choice. Choice (A) is incorrect because there's no mention 

of her lacking cooking skills. Choice (B) is incorrect because while there's tension, no specific falling out 

is described as the reason she left. Choice (C) is incorrect because physical demands are never mentioned 

as a factor. 

3. A. The quote "you cook with your hands and your heart, not with books and cups" (lines 31-32) directly 

contrasts intuitive cooking methods with measurement-based approaches. Nonna never measured 

anything or wrote recipes down, relying instead on "patience and intuition" (line 30). This emphasizes 

cooking by feel rather than precise measurement. Choice (B) is incorrect because it misinterprets "hands" 

literally as physical strength. Choice (C) is incorrect because while emotion is mentioned ("heart"), the 



emphasis is on the method of cooking, not emotional expression. Choice (D) is incorrect because while 

Nonna didn't write recipes down, the phrase is about the cooking process itself, not recipe documentation. 

4. C. The description of "deconstructed carbonara on square plates" charging "forty dollars" and being 

called "contemporary Italian cuisine" (lines 48-50) is immediately followed by the narrator's reflection 

that "something felt hollow in the praise, as if we were all playing at being Italian rather than actually 

being Italian" (lines 51-53). This contrast between modern presentation and authentic tradition is the 

primary purpose. Choice (A) is incorrect because while the critics' love is mentioned, that's not the primary 

purpose of the description. Choice (B) is incorrect because price is a detail, not the main point. Choice 

(D) is incorrect because the promotion is mentioned elsewhere and isn't the point of this description. 

5. B. In context, "playing at being Italian" is contrasted with "actually being Italian" (line 53), appearing 

after the narrator describes the restaurant's contemporary, deconstructed approach that "felt hollow." This 

indicates imitation without genuine connection to authentic Italian culture. Choice (A) is incorrect because 

it interprets "playing" too literally. Choice (C) is incorrect because it's not about competition. Choice (D) 

is incorrect because it misunderstands "playing" as theatrical performance for customers. 

6. D. The mother's question is rhetorical and skeptical, following her statement that the grandmother lives 

in a small town that makes "chocolate and not much else" (line 65). She's questioning what Sophia could 

learn there beyond what culinary school taught her, expressing doubt about the trip's value. Choice (A) is 

incorrect because the tone is skeptical, not genuinely curious. Choices (B) and (C) are incorrect because 

there's no indication she wants to visit or join the trip. 

7. A. The passage states that Nonna's Brooklyn restaurant was "a neighborhood institution for three 

decades" (lines 74-75), which indicates it was well-regarded and successful in the community for many 

years. Choice (B) is incorrect because being an "institution" for 30 years suggests success. Choice (C) is 

incorrect because size isn't mentioned as causing problems. Choice (D) is incorrect because no health code 

violations are mentioned. 

8. C. The passage states that Sophia "couldn't articulate" her reasons (line 68), then explains she "needed 

to understand the gap" between traditional and modern cooking and "needed to know if the food I'd learned 

to make...had any connection to the food" of her grandmother's restaurant (lines 69-75). This shows she 

senses something missing but struggles to define it precisely. Choice (A) is incorrect because her decision 

seems firm despite her inability to articulate reasons. Choice (B) is incorrect because while she considers 

her mother's reaction, this isn't why she can't articulate her reasons. Choice (D) is incorrect because she 

explicitly plans to return after "a few weeks" or "maybe a month" (line 60). 

9. B. The mother's warning that Nonna Rosa "is difficult" and "always has been" (line 83), combined with 

the earlier tension shown when the mother's "jaw tightened" (line 16) at Nonna's name and the three years 

of no contact, indicates unresolved family tension. Choice (A) is incorrect because no illness is mentioned. 

Choice (C) is incorrect because language issues aren't portrayed as the difficulty. Choice (D) is incorrect 

because the warning is about the grandmother's personality, not physical challenges of the trip. 

10. D. The passage explicitly states that at Microsoft Japan, "Productivity, measured by sales per 

employee, jumped by nearly 40%. Electricity costs dropped by 23%, and employees printed 59% fewer 

pages" (lines 3-5). This shows both increased productivity and decreased operational expenses. Choice 



(A) is incorrect because productivity increased, not decreased. Choice (B) is incorrect because 

productivity increased rather than remaining unchanged. Choice (C) is incorrect because the results were 

clear and positive, not mixed or difficult to interpret. 

11. A. The passage states: "It took decades of labor activism before the eight-hour day and five-day week 

became standard in many developed nations, largely achieved in the mid-20th century" (lines 14-16). This 

directly indicates when and how the current system was established. Choice (B) is incorrect because the 

Industrial Revolution introduced longer work weeks, not the five-day week. Choice (C) is incorrect 

because it wasn't simultaneous globally. Choice (D) is incorrect because the five-day week was established 

decades before COVID-19. 

12. B. The passage defines presenteeism as "being present at work without actually working" (lines 24-

25), appearing in a list of ways office workers spend time unproductively (meetings, email, social media). 

This directly indicates attending without meaningful productivity. Choice (A) incorrectly interprets 

"presenteeism" as related to giving presentations. Choice (C) is incorrect because it's about presence 

without work, not attendance at events. Choice (D) is incorrect because it misunderstands the term as 

professional appearance. 

13. B. The passage describes two models: one maintaining 40 hours (four 10-hour days) and "A more 

radical model" that "reduces total hours to 32 per week (four eight-hour days) while maintaining full pay" 

(lines 29-31). The passage explicitly labels this model as "more radical." Choice (D) describes the less 

radical model. Choices (A) and (C) aren't mentioned in the passage. 

14. D. The passage states that in Iceland's trial, "productivity remained the same or improved in most 

workplaces, while workers reported significantly lower stress levels, improved work-life balance, and 

better physical health" (lines 37-39). This shows constant/improved productivity with increased 

wellbeing. Choice (A) is incorrect because productivity remained the same or improved. Choice (B) is 

incorrect because the trial involved "diverse sectors, from offices to hospitals to preschools" (line 35), not 

just offices. Choice (C) is incorrect because no discontinuation is mentioned; the results were positive. 

15. A. The passage explicitly states: "Customer-facing businesses struggle to maintain service availability. 

Healthcare facilities, retail stores, and restaurants can't simply close an additional day without affecting 

clients or patients" (lines 41-43). This directly identifies maintaining service availability as the primary 

challenge. Choices (B), (C), and (D) are not mentioned as the primary challenge for customer-facing 

businesses. 

16. C. The passage states: "Knowledge workers in tech, finance, and creative industries often have 

flexibility to compress or reorganize their work. Manual laborers, service workers, and those in shift-based 

jobs may find a four-day week impractical" and "Critics worry that widespread adoption could deepen the 

divide between privileged workers who benefit from schedule flexibility and those whose jobs remain 

bound to traditional time structures" (lines 48-53). This clearly describes inequality between knowledge 

workers and manual/service workers. Choice (A) is mentioned but not as the main inequality concern. 

Choices (B) and (D) are not discussed in the passage. 

17. B. The passage states: "Some economists argue that while individual worker productivity might 

increase, overall economic output could still decline if fewer total hours are worked" (lines 57-59). This 



is the main economic criticism presented. Choice (A) is not mentioned as a criticism. Choice (C) is 

contradicted by the passage, which discusses actual implementations. Choice (D) is not mentioned. 

18. D. The passage states: "The COVID-19 pandemic inadvertently advanced the four-day workweek 

movement by normalizing remote work and forcing organizations to focus on outputs rather than inputs" 

(lines 66-68). It continues that companies "discovered that employees could be productive from home, 

challenging assumptions about the necessity of monitoring work time rather than measuring work results" 

(lines 68-70). This shows the pandemic's contribution was normalizing results-focused work. Choice (A) 

is incorrect because the pandemic didn't force four-day schedules. Choice (B) is incorrect because 

economic recession isn't mentioned as the mechanism. Choice (C) is incorrect because the passage says 

assumptions were challenged, not that offices became entirely unnecessary. 

19. A. The passage systematically explains how jazz photography developed as a distinct artistic genre, 

discussing its origins in the bebop era, key photographers, their techniques, artistic approaches, and 

evolution over time. The opening states that photographers "created images that transcended mere 

documentation" (line 5), establishing the passage's focus on jazz photography as art. Choice (B) is 

incorrect because the passage doesn't argue superiority over other photography types. Choice (C) is 

incorrect because while Leonard is discussed extensively, the passage covers multiple photographers and 

broader themes. Choice (D) is incorrect because technical equipment is mentioned only briefly in service 

of explaining the art form. 

20. C. The passage states that Leonard's photograph of Dexter Gordon "makes visible the ephemeral nature 

of jazz music. The swirling smoke becomes a visual metaphor for the improvisational spirit—constantly 

shifting, impossible to predict, beautiful in its impermanence" (lines 11-14). This directly indicates its 

significance in representing jazz's improvisational nature. Choice (A) is incorrect because the passage 

doesn't claim it was the first jazz photograph. Choice (B) is incorrect because while innovative techniques 

are mentioned, that's not identified as its primary significance. Choice (D) is incorrect because launching 

his career isn't mentioned. 

21. B. The passage states: "Many photographers were themselves jazz enthusiasts who spent countless 

hours in clubs, not just shooting but listening, learning the music's vocabulary and structure. This deep 

engagement allowed them to anticipate musical moments" (lines 20-24). This indicates that understanding 

through extensive listening was necessary for success. Choice (A) is incorrect because formal music 

training isn't mentioned as necessary. Choice (C) is incorrect because being professional musicians 

themselves isn't stated as a requirement. Choice (D) is incorrect because the passage discusses working 

within technical limitations rather than requiring specialized equipment. 

22. D. In context, "bodily labor" appears in discussion of Wolff's photographs showing "the physical 

dimension of jazz, the bodily labor behind seemingly effortless virtuosity" (lines 37-39). This emphasizes 

the physical skill and effort required to play instruments, contrasting with the appearance of effortlessness. 

Choice (A) is incorrect because exhaustion from long sessions isn't the focus. Choice (B) is incorrect 

because health risks aren't mentioned. Choice (C) is incorrect because instrument size isn't the point. 

23. A. The passage states: "These technical limitations actually contributed to the genre's aesthetic. The 

grainy textures, dramatic shadows, and occasional blur...became stylistic signatures. They conveyed the 

rawness and immediacy of live jazz performance in ways that technically 'perfect' images could not" (lines 



48-52). This shows these imperfections became accepted aesthetic elements. Choice (B) is incorrect 

because the passage says photographers accepted and even valued these qualities. Choice (C) is incorrect 

because they resulted from difficult shooting conditions, not lack of training. Choice (D) is incorrect 

because the passage discusses them as enduring aesthetic qualities. 

24. C. The passage explicitly states: "Jazz photography also played a crucial role in shaping public 

perception of jazz musicians during an era of significant racial tension. At a time when African American 

artists faced systemic discrimination, photographs that presented them as serious, dignified artists 

challenged prevailing stereotypes" (lines 56-60). This directly identifies the social function. Choices (A), 

(B), and (D) are not mentioned as important social functions in the passage. 

25. B. The passage describes Wolff's style: "Wolff's images favored close-ups that emphasized musicians' 

hands, instruments, and facial expressions—intimate perspectives that drew viewers into the creative 

process" (lines 33-35). This clearly characterizes his style as intimate close-ups. Choice (A) is incorrect 

because distant, objective shots are the opposite of what's described. Choices (C) and (D) are incorrect 

because outdoor and studio settings aren't mentioned for Wolff. 

26. D. The passage states: "By the 1970s, as jazz's mainstream popularity declined and music photography 

became more commercialized, the intimate, artistically-driven approach of earlier jazz photographers 

became less common" (lines 70-73). This indicates the loss of the intimate, artistic approach. Choice (A) 

is incorrect because popularity declined. Choice (B) is mentioned but isn't the main point about what was 

lost. Choice (C) is incorrect because the passage suggests the opposite—fewer photographers using the 

artistic approach. 

27. A. The passage states: "Today, these photographs are appreciated as art objects independent of their 

original documentary function. Major museums collect and exhibit jazz photography, and vintage prints 

command significant prices at auction" (lines 77-79). This clearly indicates they're valued as independent 

art objects collected by museums. Choice (B) is incorrect because the passage emphasizes their artistic 

merit. Choice (C) is incorrect because museum collection and auction prices suggest broader value. Choice 

(D) is incorrect because they've transcended purely documentary purposes. 

28. C. The passage comprehensively explains what bioluminescence is (the chemistry), how it's used 

(various purposes), why it evolved (survival advantages), challenges in studying it, and its significance 

for human technology and understanding. The opening introduces it as "the production and emission of 

light by living organisms" (line 2) and the passage systematically explores all aspects. Choice (A) is 

incorrect because while research is discussed, the passage doesn't argue for funding. Choice (B) is 

incorrect because new species are mentioned only briefly. Choice (D) is incorrect because land-based 

bioluminescence is barely mentioned except in comparison. 

29. B. The passage states: "This system has evolved independently at least 40 times across different marine 

lineages...suggesting that bioluminescence provides such significant survival advantages that natural 

selection has repeatedly favored its development" (lines 11-14). This directly links independent evolution 

to survival advantages. Choice (A) is incorrect because chemical simplicity isn't mentioned as the reason. 

Choice (C) is incorrect because when it appeared isn't discussed. Choice (D) is incorrect because the 

passage discusses various chemical systems. 



30. D. The passage explicitly states about the anglerfish: "The lure contains bioluminescent bacteria living 

in a symbiotic relationship with the fish—the bacteria receive nutrients and shelter while providing the 

light" (lines 18-20). This clearly identifies bacteria in symbiosis. Choice (A) is incorrect because the fish 

doesn't produce the luciferin itself. Choice (B) is incorrect because absorbed chemicals aren't mentioned. 

Choice (C) is incorrect because bacteria, not specialized cells, are specified. 

31. A. The passage explains counter-illumination: "These creatures have light-producing organs called 

photophores on their undersides that match the dim light filtering down from the surface. To predators 

looking up from below, the fish becomes invisible, blending seamlessly with the faint sunlight" (lines 33-

36). This shows they blend with light from above when viewed from below. Choices (B), (C), and (D) 

describe different mechanisms not mentioned in the passage. 

32. C. In context, "decode" appears in: "the complexity of these displays suggests sophisticated visual 

systems capable of detecting and interpreting the signals. Some researchers propose that these light-based 

communication systems may be as complex as bird songs, representing a form of deep-sea 'language' that 

we are only beginning to decode" (lines 47-51). This indicates understanding or interpreting the meaning 

of these signals. Choice (A) is incorrect because language translation isn't meant. Choice (B) is incorrect 

because computer conversion isn't the meaning. Choice (D) is incorrect because simplification isn't 

implied. 

33. B. The passage states: "While a standard incandescent light bulb converts only about 5% of energy 

into light (the rest becomes heat), bioluminescent reactions can be up to 90% efficient" (lines 54-56). This 

directly identifies the 90% conversion rate as the source of efficiency. Choice (A) is incorrect because 

luciferin usage isn't mentioned as the efficiency factor. Choice (C) is incorrect because external energy 

isn't discussed. Choice (D) is incorrect because multiple colors aren't the efficiency factor. 

34. A. The passage states: "Most bioluminescent organisms live at depths unreachable by humans without 

specialized submersibles. The pressure at these depths—sometimes exceeding 1,000 times surface 

pressure—makes direct observation difficult" (lines 63-66). This clearly identifies extreme depth and 

pressure as the primary challenge. Choice (B) is incorrect because the light is visible with proper 

equipment. Choice (C) is incorrect because seasonal restriction isn't mentioned. Choice (D) is incorrect 

because funding isn't identified as the primary challenge. 

35. D. The passage states: "Ocean acidification affects the chemistry of seawater, potentially interfering 

with the chemical reactions that produce bioluminescence. Warming waters force some species to migrate 

to different depths, potentially disrupting established predator-prey relationships that depend on 

bioluminescent signals" (lines 80-84). This identifies altered chemistry and disrupted relationships as 

threats. Choice (A) is incorrect because sunlight reaching the deep ocean isn't mentioned. Choice (B) is 

incorrect because increased predators aren't discussed. Choice (C) is incorrect because it says "some 

species" migrate, not all move to shallower waters. 

36. C. The passage states: "Remote operated vehicles (ROVs) equipped with red light cameras—which 

most deep-sea creatures cannot see—allow researchers to observe bioluminescence without disturbing the 

organisms" (lines 75-77). This directly identifies non-disturbance as the key advantage. Choice (A) is 

mentioned but isn't identified as the main advantage of red light cameras specifically. Choice (B) isn't 

mentioned. Choice (D) is incorrect because color capture isn't mentioned as the advantage. 



 

Science (Optional) 

1. B. The question asks you to look at the Dissolved Oxygen column in Table 1. Compare all five 

values: Alpine Lake (11.5 mg/L), Beaver Pond (9.2 mg/L), Cedar Lake (10.1 mg/L), Deer Lake (8.3 

mg/L), and Eagle Reservoir (10.8 mg/L). Alpine Lake has the highest value at 11.5 mg/L. The answer is 

B. 

2. D. The question asks about the relationship between temperature and dissolved oxygen. Arrange the 

lakes by increasing temperature: Alpine (8.2°C, 11.5 DO), Eagle (10.5°C, 10.8 DO), Cedar (12.3°C, 

10.1 DO), Beaver (14.6°C, 9.2 DO), Deer (16.8°C, 8.3 DO). As temperature increases, dissolved oxygen 

consistently decreases. This is a well-known principle—warmer water holds less dissolved oxygen. The 

answer is D. 

3. A. The note states that phosphate should be less than 0.1 mg/L for fish habitat. Look at the Phosphate 

column in Table 1: Alpine (0.01), Beaver (0.15), Cedar (0.05), Deer (0.28), Eagle (0.03). Only Beaver 

Pond (0.15 mg/L) and Deer Lake (0.28 mg/L) exceed the 0.1 mg/L standard. The answer is A. 

4. C. Deer Lake has the highest nitrate concentration (3.2 mg/L) according to Table 1. Looking at Table 

2, Deer Lake is surrounded by 80% agricultural land. Agricultural areas use fertilizers that contain 

nitrates, which run off into water bodies. This best explains the high nitrate level. The answer is C. 

5. B. Eagle Reservoir's parameters from Table 1 are: Temperature 10.5°C, DO 10.8 mg/L, pH 7.7, 

Turbidity 3.1 NTU, Nitrate 0.5 mg/L, Phosphate 0.03 mg/L. Compare these to other lakes. Cedar Lake 

(Temperature 12.3°C, DO 10.1 mg/L, pH 7.6, Turbidity 4.2 NTU, Nitrate 0.9 mg/L, Phosphate 0.05 

mg/L) has the most similar values across all parameters. The answer is B. 

6. D. Look at turbidity values in Table 1 and compare to land use in Table 2. Deer Lake has the highest 

turbidity (12.4 NTU) and 80% agriculture. Beaver Pond has the second-highest turbidity (8.5 NTU) and 

60% agriculture. Alpine, Cedar, and Eagle have low turbidity and high forest coverage with little to no 

agriculture. Agricultural land use strongly correlates with high turbidity because farming practices can 

increase soil erosion and runoff. The answer is D. 

7. A. A lake with 95% forest land use would be most similar to Alpine Lake, which has 90% forest and a 

nitrate concentration of 0.3 mg/L. Forest-covered watersheds have minimal fertilizer input and thus low 

nitrate. The answer is A. 

8. C. Looking at Table 2, Deer Lake has only 2 native fish species, the fewest of all lakes. From Table 1, 

Deer Lake has the highest nitrate (3.2 mg/L) and highest phosphate (0.28 mg/L) concentrations, both of 

which indicate poor water quality that limits fish diversity. The answer is C. 

9. B. Examining both the Nitrate and Phosphate columns in Table 1, you can see a pattern: Deer Lake 

(high nitrate 3.2, high phosphate 0.28), Beaver Pond (moderate-high nitrate 1.8, moderate-high 

phosphate 0.15), Cedar Lake (moderate nitrate 0.9, low-moderate phosphate 0.05), Alpine and Eagle 



(low nitrate, low phosphate). Lakes with high nitrate tend to have high phosphate because both nutrients 

typically come from the same sources like agricultural runoff. The answer is B. 

10. D. A lake with minimal human impact would have mostly forest land use. A lake with excellent fish 

habitat would meet all water quality standards (DO > 6 mg/L, pH 6.5-8.5, Nitrate < 10 mg/L, Phosphate 

< 0.1 mg/L). Alpine Lake has 90% forest coverage, meets all water quality standards with excellent 

parameters (DO 11.5, pH 7.8, Nitrate 0.3, Phosphate 0.01), and supports 8 native fish species. The 

answer is D. 

11. C. The question directs you to Experiment 1 and Table 3. Look at the row for 3 minutes after 

exercise. The average heart rate is 88 beats/min. The answer is C. 

12. A. Compare Tables 3 and 4 for untrained individuals. After moderate exercise (Table 3), heart rate 

peaked at 105 and returned to 74 by 10 minutes (near the resting 72). After high-intensity exercise 

(Table 4), heart rate peaked at 148 and only dropped to 85 by 10 minutes (still well above the resting 

71). Recovery was slower after high-intensity exercise. The answer is A. 

13. D. Table 5 shows trained athletes' resting heart rate was 58 beats/min. At 7 minutes after exercise, 

heart rate was 72 beats/min (still above resting). At 10 minutes, heart rate was 62 beats/min (close to 

resting 58). Therefore, return to resting occurred between 7 and 10 minutes. The answer is D. 

14. B. Looking across all three experiments, the duration of exercise was consistently 10 minutes in each 

case. Resting heart rate varied by fitness level, fitness level was intentionally different between 

experiments 2 and 3, and exercise intensity differed between experiments 1 and 2. Only exercise 

duration remained constant. The answer is B. 

15. C. Compare Tables 4 (untrained) and 5 (trained) after high-intensity exercise. At every time point 

after exercise, trained athletes had lower heart rates than untrained individuals (1 min: 125 vs 135, 3 

min: 98 vs 117, 10 min: 62 vs 85). This shows trained athletes' heart rates decreased faster. The answer 

is C. 

16. A. Experiments 2 and 3 tested the same exercise intensity (high-intensity, 80% max) but different 

fitness levels. The dramatic difference in recovery speed (trained athletes recovered much faster) 

demonstrates that individual fitness level most strongly influences recovery rate. The answer is A. 

17. D. In Table 3, heart rate at the end of exercise was 105 beats/min, and at 3 minutes after exercise 

was 88 beats/min. The decrease was 105 - 88 = 17 beats/min. The answer is D. 

18. B. All three experiments measured heart rate at regular intervals after exercise stopped, and the 

results consistently showed that faster heart rate recovery indicated better fitness. Experiment 3 (trained 

athletes) showed the fastest recovery. Therefore, measuring how quickly heart rate decreases after 

exercise is the best assessment method. The answer is B. 

19. C. The question asks about solubility at 20°C. Look at the 20°C row in Table 6: Sodium Chloride 

(36.0), Potassium Nitrate (31.6), Sodium Sulfate (19.5), Calcium Hydroxide (0.17), Cerium Sulfate 

(15.6). Sodium Chloride has the highest value at 36.0 g per 100 mL. The answer is C. 



20. B. Look at the Potassium Nitrate column from top to bottom: 13.9 at 0°C, 21.2 at 10°C, 31.6 at 

20°C, continuing to increase all the way to 202.0 at 90°C. The solubility increases steadily throughout 

the entire temperature range. The answer is B. 

21. A. Scan each compound's column for decreasing values as temperature increases. Calcium 

Hydroxide goes from 0.19 at 0°C to 0.08 at 90°C, consistently decreasing. Cerium Sulfate also 

decreases, but the question asks for a single compound. Calcium Hydroxide is the clearest example. The 

answer is A. 

22. D. Look at the Sodium Sulfate column: it increases from 5.0 at 0°C, reaches 49.7 at 50°C (its highest 

value), then begins to decrease (49.2 at 60°C, 48.0 at 70°C). The maximum occurs at 50°C, but 

technically the peak is between the 40°C measurement (48.8) and 50°C measurement (49.7). The answer 

is D. 

23. C. At 60°C, look across the row: Sodium Chloride (37.3), Potassium Nitrate (106.3), Sodium Sulfate 

(49.2), Calcium Hydroxide (0.12), Cerium Sulfate (8.8). To dissolve 100 grams, the solubility must be at 

least 100 g per 100 mL. Only Potassium Nitrate at 106.3 g per 100 mL exceeds this amount. The answer 

is C. 

24. B. Look for compounds with similar patterns. Calcium Hydroxide and Cerium Sulfate both decrease 

as temperature increases, showing similar behavior (both are inverse solubility compounds). Sodium 

Chloride stays nearly constant, while Potassium Nitrate increases dramatically, and Sodium Sulfate 

increases then decreases. The answer is B. 

25. A. Potassium Nitrate shows accelerating increases: from 80-90°C it increased by 34.2 g (from 167.8 

to 202.0). If this pattern continues, an increase of about 35-40 g would give approximately 240 g at 

100°C. The answer is A. 

26. D. Calculate the total change for each compound from 0°C to 90°C: Sodium Chloride (35.7 to 39.0 = 

3.3 g change), Potassium Nitrate (13.9 to 202.0 = 188.1 g change), Sodium Sulfate (5.0 to 42.7 = 37.7 g 

change), Calcium Hydroxide (0.19 to 0.08 = 0.11 g change), Cerium Sulfate (21.4 to 5.9 = 15.5 g 

change). Sodium Chloride has the smallest absolute change. The answer is D. 

27. C. A saturated solution of Sodium Sulfate at 80°C contains 45.5 g per 100 mL. When cooled to 

20°C, the solubility is only 19.5 g per 100 mL. The difference (45.5 - 19.5 = 26 g) will precipitate out of 

solution. The answer is C. 

28. B. Examining all compounds: Sodium Chloride increases slightly, Potassium Nitrate increases 

dramatically, Sodium Sulfate increases then decreases, Calcium Hydroxide and Cerium Sulfate 

decrease. Most compounds become more soluble with temperature, but the patterns vary, showing that 

while increased solubility with temperature is common, it's not universal. The answer is B. 

29. A. In Experiment 1 (Table 7), seeds in darkness averaged 45 germinated, while seeds in continuous 

light averaged 44.7 germinated. These values are nearly identical (less than 1 seed difference), 

indicating that light has little or no effect on bean seed germination. The answer is A. 



30. D. Look at Table 8. At 10°C, 8 seeds germinated; at 20°C, 38 seeds; at 30°C, 46 seeds; at 40°C, 12 

seeds. The highest germination occurred at 30°C with 46 seeds. The answer is D. 

31. B. Container 4 was kept constantly saturated with excess water, and seeds were partially submerged. 

The notes indicate some seeds showed mold, which suggests poor oxygen availability. Seeds need 

oxygen for the metabolic processes of germination. Excess water displaces air in the spaces around 

seeds, reducing oxygen availability. Container 3, which was moist but not saturated, had much better 

germination (45 seeds). The answer is B. 

32. C. All three experiments used bean seeds. Experiment 1 varied light, Experiment 2 varied 

temperature, and Experiment 3 varied water availability, but the type of seed remained constant 

throughout. The answer is C. 

33. A. Table 8 shows that at 20°C, 38 seeds germinated, and at 30°C, 46 seeds germinated. A 

temperature of 25°C falls halfway between these two, so the germination rate would logically fall 

between 38 and 46 seeds. The answer is A. 

34. D. Based on all three experiments: Experiment 1 showed light doesn't significantly affect 

germination (so darkness or light both work), Experiment 2 showed optimal temperature around 30°C 

(46 seeds germinated), and Experiment 3 showed that moist but not saturated conditions work best 

(Container 3 with 10 mL initial had 45 seeds germinate). The answer is D. 

35. B. Conducting three trials of the same experiment and averaging the results is a standard scientific 

practice to increase reliability and reduce the impact of random variation. If germination rates were 

consistent across all three trials (44, 46, 45 in darkness; 43, 47, 44 in light), this confirms the results are 

reproducible and reliable. The answer is B. 

36. C. Hypothesis 1 explicitly states in its opening sentences: "Earth's water came primarily from within 

the planet itself through volcanic outgassing during Earth's early history" and "volcanic activity released 

these compounds." This clearly identifies volcanic outgassing as the source. The answer is C. 

37. A. All three hypotheses describe water arriving on or being released on Earth during the planet's 

early history (4+ billion years ago). Hypothesis 1 discusses volcanic activity during early Earth, 

Hypothesis 2 mentions the Late Heavy Bombardment (4.1-3.8 billion years ago), and Hypothesis 3 

discusses asteroid impacts during planet formation and the Late Heavy Bombardment. All agree water 

accumulated during or shortly after Earth's formation. The answer is A. 

38. D. Hypothesis 2 claims comets delivered Earth's water. However, the passage already notes a 

weakness: "critics note that measurements of hydrogen isotope ratios in some comets don't match Earth's 

ocean water perfectly." Additional evidence showing that hydrogen isotope ratios in most comets differ 

significantly from Earth's water would further weaken this hypothesis by challenging the chemical link 

between comets and Earth's oceans. The answer is D. 

39. B. Hypothesis 3 explicitly states: "Recent measurements of hydrogen isotope ratios (specifically the 

deuterium-to-hydrogen ratio) in carbonaceous asteroids closely match the ratio in Earth's ocean water—

much more closely than the ratio in most comets. This chemical similarity provides strong evidence that 



asteroids were the primary water source." The passage directly identifies isotope ratio matching as the 

strongest evidence. The answer is B. 

40. C. Only Hypothesis 1 directly addresses the difference between Earth and Mars: "This hypothesis 

explains why Earth has abundant water while other rocky planets like Mars and Venus have much less—

Earth had more sustained volcanic activity to release trapped water." Hypothesis 2 mentions the Late 

Heavy Bombardment affecting Earth but doesn't explain why Mars differs. Hypothesis 3 doesn't address 

Mars at all. The answer is C. 

 

Writing (Optional) 

SAMPLE HIGH-SCORING RESPONSE (Score 11-12) 

The debate over social media age restrictions and parental controls reflects a fundamental tension in how 

we raise children in the digital age: how do we protect young people from genuine harms while 

preparing them to navigate an increasingly online world? While I understand the protective impulse 

behind strict age restrictions and mandatory parental oversight, I believe Perspective 3's graduated 

approach, combined with elements of Perspective 2's systemic reforms, offers the most effective path 

forward. Rather than choosing between overprotection and neglect, we must acknowledge that teenagers 

need both guidance and gradual autonomy, while simultaneously demanding that platforms themselves 

become safer for users of all ages. 

Perspective 1's call for strict age verification and mandatory parental controls is understandable given 

the documented risks of social media use among adolescents. Research does show correlations between 

heavy social media use and increased rates of anxiety, depression, and poor body image, particularly 

among teenage girls. The comparison to age restrictions on alcohol and tobacco has intuitive appeal—

we recognize that developing brains are more vulnerable to certain harms, so we regulate access 

accordingly. However, this perspective oversimplifies both the nature of social media and the realities of 

adolescent development. Unlike alcohol or tobacco, social media is deeply integrated into modern social 

life, education, and even civic participation. Complete restriction until age 16 would isolate young 

people from peers, limit their access to educational resources and creative communities, and prevent 

them from developing the digital literacy skills they'll need as adults. 

Moreover, Perspective 1's emphasis on parental monitoring assumes that parents are both willing and 

capable of effective oversight, which often isn't the case. Many parents lack the technical knowledge to 

implement controls, and many teenagers will find ways around restrictions, potentially driving them to 

less safe corners of the internet. More fundamentally, mandatory parental surveillance from ages 13-16 

may damage trust between parents and teenagers during a crucial developmental period when 

adolescents are forming their own identities. At my own school, I've observed that students whose 

parents heavily monitor their online activity often become more secretive and skilled at circumvention 

rather than more responsible digital citizens. 



Perspective 2 makes a crucial point that Perspective 1 overlooks: the fundamental design of social media 

platforms is problematic for users of all ages, not just young people. Algorithmic amplification of 

divisive content, infinite scroll features designed to maximize engagement, data harvesting for targeted 

advertising, and recommendation systems that lead users down rabbit holes of increasingly extreme 

content—these features harm adults too. A 30-year-old can just as easily fall into patterns of compulsive 

checking, social comparison, and exposure to misinformation as a 14-year-old. By focusing solely on 

age restrictions, we let platforms off the hook for their manipulative design choices and place all 

responsibility on individuals and families to resist features specifically engineered to be addictive. 

Perspective 2's emphasis on platform reform and digital literacy education addresses root causes rather 

than symptoms. However, this perspective goes too far in dismissing age-based protections entirely. 

Developmental psychology is clear that adolescent brains are still developing, particularly the prefrontal 

cortex responsible for impulse control and long-term thinking. A 13-year-old genuinely has less capacity 

to resist manipulative design features than a 25-year-old, not because of lack of education but because of 

neurodevelopmental realities. Saying we should educate young people rather than protect them creates a 

false choice—we need both. 

This is why I find Perspective 3's graduated approach most compelling, especially when combined with 

Perspective 2's call for platform-level reforms. Age 13 as a minimum threshold, established by the 

Children's Online Privacy Protection Act (COPPA), makes sense as a baseline—it roughly corresponds 

to the transition to adolescence when young people begin developing more sophisticated social 

reasoning. However, rather than treating all teenagers identically, platforms should be required to create 

meaningfully different experiences for different age groups. 

For users 13-15, this might mean: limiting daily usage time; restricting certain features like public 

posting or direct messages from strangers; removing recommendation algorithms that promote 

potentially harmful content; prohibiting targeted advertising; and providing optional (not mandatory) 

parental dashboard access that gives parents information without enabling invasive surveillance. For 

users 16-17, restrictions could gradually ease as adolescents demonstrate responsible use, similar to how 

graduated driver's licensing works. At 18, full platform access would be available, though safer design 

features should remain available as options for all users. 

Real-world examples support this graduated approach. When Instagram introduced optional "Take a 

Break" reminders and tools to hide like counts, many users—including teenagers—found them helpful 

for managing their relationship with the platform more healthily. France's 2018 law banning 

smartphones in schools for students under 15 has shown mixed results, with some schools reporting 

better focus and social interaction, while others note that students simply haven't learned to self-regulate. 

The most successful implementations involved gradual reintroduction of devices with education about 

responsible use, rather than complete prohibition. 

Critically, any age-based approach must be coupled with Perspective 2's demand for fundamental 

platform reform. We should require social media companies to: eliminate features designed solely to 

maximize engagement time; provide meaningful parental controls as options rather than mandates, 

respecting family autonomy; create transparent content moderation that removes harmful material 

regardless of user age; end the algorithmic amplification of divisive content; and stop collecting and 



monetizing data from minor users. These reforms protect all users while acknowledging that younger 

users may need additional safeguards. 

The digital literacy education that Perspective 2 emphasizes is indeed crucial, but it must be realistic 

about both its potential and its limitations. Schools should teach critical evaluation of online 

information, awareness of manipulative design features, understanding of how algorithms shape what 

we see, and strategies for healthy technology use. However, education alone cannot counteract features 

specifically engineered by teams of designers and psychologists to be maximally engaging. Expecting 

teenagers to resist such features through willpower and knowledge alone is like expecting them to resist 

junk food companies' billions in marketing and product design through nutrition education alone—

helpful, but insufficient without also regulating the products themselves. 

Some will argue that any age restrictions infantilize teenagers and violate their autonomy. But graduated 

restrictions that acknowledge developmental differences while providing increasing autonomy actually 

respect teenagers more than either extreme. We don't let 13-year-olds drive not because we think they're 

incapable of learning, but because their developmental stage makes certain activities riskier. Similarly, 

graduated social media access acknowledges that a 13-year-old needs different protections than a 17-

year-old, without treating all teenagers as incapable. 

Others will argue that age verification threatens privacy and that restrictions are unenforceable. These 

are legitimate concerns. Age verification systems must be designed carefully to protect privacy—

perhaps through third-party verification systems that confirm age without sharing identifying 

information with platforms. And yes, some young people will circumvent restrictions, just as some 

teenagers obtain alcohol despite age restrictions. But "imperfect enforcement" doesn't mean "no 

protection is worthwhile." We enforce age restrictions on alcohol knowing they're not 100% effective 

because they still meaningfully reduce harm. 

In conclusion, the question of social media age restrictions requires us to reject false binaries. We need 

neither Perspective 1's overprotective surveillance state nor a complete absence of age-based 

protections. Instead, we should implement Perspective 3's graduated approach: reasonable age 

minimums with progressively expanding access as teenagers mature, combined with Perspective 2's 

essential insight that platforms themselves must be redesigned to be less harmful for everyone. This 

approach protects young people during vulnerable developmental stages while respecting their growing 

autonomy and preparing them for adult digital citizenship. Simultaneously, it holds platforms 

accountable for design choices that prioritize engagement over wellbeing. The goal should not be to 

keep teenagers off social media until some magic age of maturity, but rather to create developmentally 

appropriate pathways to digital participation while demanding that digital spaces become healthier for 

all of us. Our children deserve both protection and preparation, and achieving that balance requires us to 

work on multiple fronts simultaneously. 
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