Washington University High School Academic Challenge XI
Round 6

TOSSUPS
1. They have featureless interiors, which causes them to stain densely. After phagocytosis, phagosomes fuse with primary ones to create the secondary variety. Plant cells appear to lack them, instead using the central vacuole to perform a similar function. Originating from the Golgi apparatus, these are, for 10 points, what cellular organelles containing digestive enzymes and aiding in apoptosis?

ANSWER: lysosome(s)

2. This man was declared by John Calvin to be the “last good pope.”  He was the first pope to have come from a monastic background, although he was chosen as the ambassador to Constantinople by his predecessor, Pelagius II, whom he succeeded in 590.  His name has been erroneously attributed to more than one creation, including the successor to the Julian calendar.  For ten points, name this pope, who is perhaps best known for his namesake chants.

ANSWER: Pope Gregory I OR Gregory the Great
3. She wonders why her daughter Elizabeth has an Asian appearance and feuds with her nurse Ms. Kilman for the girl’s affection.  The return of a former suitor from India and the reappearance of a once wild friend under the name Lady Rosseter forces her to reevaluate her marriage.  In an attempt to reunite, Richard brings her roses despite her declaration at the opening of the novel that she would get the flowers herself.  For ten points, Sir William Bradshaw almost ruins the party of what character by mentioning the suicide of Septimus Smith in a work by Virginia Woolf.

ANSWER: Mrs. Clarissa Dalloway  

4. It can be used to derive Heron’s formula, when written in its extended form, achieved by tacking on “=2R” to the end of the original statement.  It is useful when two angles and a side of a triangle are known, but can give an ambiguous result when two sides and the non-included angle are given, in which case it is unclear whether the triangle is acute or obtuse.  For ten points, identify this law from geometry that states that, for all triangles, the ratio of each side length to the sine of the angle opposite its constant.

ANSWER: Law of Sines 
5. Tito Salas painted this man’s Apotheosis.  After the June 1812 surrender of Francisco de Miranda, he fled to Cartagena de Indias, where he wrote a well-known Manifesto.  At the battle of Boyacá, he won New Granada for a federation that would encompass present-day Panama, Ecuador, Colombia, and Venezuela.  For ten points, name this  general incessantly invoked by Hugo Chavez, the ten years’ president of Gran Colombia and liberator of most of South America.
ANSWER: Simon Jose Antonio de la Santisima Trinidad Bolivar Palacios y Blanco
6. Though his poetry was given widespread attention due a meeting with Vatchel Lindsay, his extensive prose works include stories about Jesse B. Semple, “The Ways of White Folk,” and “The Negro Artist and the Racial Mountain.”  He also wrote a memoir about his move to New York in The Big Sea and a semi-autobiographical novel about his childhood in Kansas in Not Without Laughter.  Meanwhile, his poetry collections include The Panther and the Lash and The Weary Blues.  For ten points, name this American poet of “The Negro Speaks of Rivers” and “A Dream Deferred.”

ANSWER: Langston Hughes

7. The Kerr type of these objects have angular momentum but no electric charge. They emit energy in the form of Hawking radiation, which may eventually cause them to evaporate. The no hair theorem says that their only observable properties are mass, charge and angular momentum. Supermassive ones can be found at the centers of some galaxies, including the Milky Way, while smaller ones are the end products of stars too massive to form neutron stars. For ten points, name these objects from which not even light can escape after crossing the event horizon.

ANSWER: Black Holes
8. Its composer later wrote an additional fourteen canons using part of its motif. It follows six partitas, an Italian overture and a French concerto, and a book for organ in a series of works published under the same name. Glenn Gould chose it for his 1955 debut recording, and its format was used for his 1993 biopic. The second movement and every third thereafter all require hand-crossing virtuoso performance, and each is followed by a canon at a greater interval, except for the quodlibet thirtieth. For ten points, what name is commonly given to this final book of the Clavierübung, set of thirty-two short pieces using the same bass and chord progression by Johann Sebastian Bach?

ANSWER: Goldberg Variations, BWV 988 [accept Clavierübung, book IV until mentioned in fifth line]

9. On January 8, 2009, Lasantha Wickramatunga, a journalist in this country, was assassinated.  Since the onset of this country’s 1983 civil war, numerous journalists, politicians, and academics have been assassinated, both by the national military and by the rebel group LTTE.  However, by January 2009, fighting in the fourth Eelam War appeared to be dying down.  On January 25, 2009, this country’s military captured the town of Mullaitivu, which was the last stronghold of the Tamil Tigers.  For ten points, identify this country formerly known as Ceylon.

ANSWER: Sri Lanka (prompt on Ceylon before mention)
10. The third son of eight children and given the title Duc de Berry, he was orphaned at the age of 12 and left to the care of his grandfather.  Married at the age of 15, he was at first distant towards his wife fearing the manipulation of Maria Teresa.  Ascending to the throne at the age of 19, his reign was plagued by financial crises as policies by Turgot, Malesherbes, and Necker all failed forcing him to convoke the Estates-General.  Forced to live in the Tuileries Palace after the storming of Versailles, his failed attempt to escape and the subsequent Prussian invasion sealed his fate.  Executed by guillotine on January 21, 1793, name this King of France.
ANSWER: Louis XVI
11. Pencil and paper ready.  Given a function f(x)=(e^x+e^-x)/2 [f of x equals e to the x plus e to the minus x all over two], if one wanted to find the second derivative of f as a fraction in terms of e, simple differentiation would work.  However, it may be wise to note that the expression is equal to the hyperbolic cosine of x, whose derivative is the hyperbolic sine of x.  For ten points, give the second derivative of (e^x+e^-x)/2 in terms containing e.  You have fifteen seconds.
ANSWER: (e^x+e^-x)/2 (prompt on cosh(x) before “in terms of e”)
12. The protagonist of this work tries to buy an egg from a knitting sheep, but ends up with Humpty Dumpty instead.  Earlier in the day, she had wandered through a garden only to be criticized by an ill-tempered Tiger-Lily and then dragged a chess-board of criss-crossing streams by the Red Queen.  The main character begins her adventures in a house where everything is backwards in, for ten points, what novel, a work by Lewis Carroll?
ANSWER: Through the Looking Glass: And What Alice Found There
13. Though proclaiming religious tolerance, it also stated that “religion, morality, and education” were “necessary to good government” and “shall always be encouraged.”  It mandated the creation of states once the population of a region reached 60,000.  This law also established the Ohio River as the traditional boundary between slave and free states.  For ten points name this act of the Confederation Congress which established an organized territory in the area south of the Great Lakes and North of the Ohio River.

ANSWER: Northwest Ordinance (accept obvious equivalents)

14. After his death his body was preserved and stored in a wooden cabinet, and when the cabinet was brought to University College London's council meetings he was listed as present but not voting. In his A Fragment on Government, he criticizes Sir William Blackstone's legal theory, especially Blackstone's defense of tradition in law. He is most famous, however, for formulating the greatest happiness principle, which he discusses at great length in his Introduction to the Principles of Morals and Legislation as a means of determining the rightness of an action. For ten points, name this British philosopher who founded the utilitarian school of ethics.
ANSWER: Jeremy Bentham

15. For an electric dipole, it equals polarization times electric field.  In mechanics, it’s equal to power over two pi times rotational velocity and it vanishes when the position vector and the force vector are parallel or in the case of constant angular speed. Along with energy, it has units of newton-meters, but the two are not the same thing. For ten points, identify this physical quantity, the rotational analog of force.

Answer: torque

16. Before over-fishing and pollution damaged its ecosystem, this entire body of water could be filtered by its oyster population in only three days.  European explorers in the early 1600s reported oyster reefs stacked so high they could breach a ship’s hull.  For ten points, name this largest estuary in the United States, enlarged by a meteor about 35 million years ago, which is a watershed for the Rappahannock, York, James, Potomac, and Susquehanna rivers.

ANSWER: Chesapeake Bay

17. His song “Can’t Tell Me Nothin” is associated with a song about a boy and girl breaking up because the boy was going away to college.  That song, by Taylor Swift, marked an unusual occurrence on the Billboard Country Chart where a song title and an artist’s name were identical.  One music video shows his father throwing the final pitch of the 1980 World Series.  His father inspired that song, “Live Like You Were Dying.”  For ten points name this country star and husband of Faith Hill.

ANSWER: Tim McGraw
18. In 1908, he was shot in a failed assassination attempt by Louis Gregori.  Despite his bad health, he volunteered as a Lieutenant-Colonel during World War I.  Ferdinand Esterhazy was the real culprit behind the events that led to his conviction in a secret court martial in 1894 and subsequent imprisonment on Devil’s Island.  His trial was considered to be a result of the pervading anti-Semitism of the time which prompted Emile Zola to write J’accuse! For ten points name this French artillery officer who was falsely convicted of treason.

ANSWER: Alfred Dreyfus
19. Compounds of this class react with peroxyacids to form epoxides. In addition, they can be reacted with mercury acetate and treated with sodium borohydride to form alcohols and ethers. They can be synthesized by dehydrating an acid and distilling the product away, and they usually follow Zaitsev’s rule that the major product is the one with the more substituted bond. For 10 points, name these compounds, also called olefins, which are unsaturated hydrocarbons containing one or more double bonds.

ANSWER: Alkenes

20. Its narrator is tricked into hearing the story from Simon Wheeler and finds it so dull that he sneaks away before 
hearing about a one-eyed, yellow cow.  Instructed to inquire about Rev. Leonides Smiley, he instead learns how Andrew Jackson dies of shame after losing a fight to a dog that has lost both its hind legs.  Daniel Webster at least survives an opponent’s ploy of feeding him lead shot, but still loses the bet for Jim Smiley.  For ten points, this is the plot of what Mark Twain story about a gambling man with a penchant for naming his pets after politicians.

ANSWER: The Celebrated Jumping Frog of Calaveras County (accept The Notorious Jumping Frog of Calaveras County and Jim Smiley and His Jumping Frog) 
21. The two largest figures in this painting are both wearing necklaces made of colored beads, one of which also contains a cross. In the far right of this painting, an orthodox church stands next to five houses, two of which are upside down. A female violinist, also upside down, is positioned next to a man in a black jacket, who is carrying a scythe. The large greenish-colored man on the right holds a glowing tree in his hand. The left side depicts an image of a goat being milked, which is painted on the cheek of another, much larger goat. FTP, identify this painting, the masterwork of Marc Chagall.
ANSWER: I and the Village 

BONUSES
1. Given plot descriptions, name some Eugene O’Neill plays, for ten points each: 

[10] O’Neill won the Pulitzer Prize in Drama for this semi-autobiographical play, which chronicles a day in the life of the Tyrone family.
ANSWER: Long Day’s Journey into Night
[10] In this play, set in Harry Hope’s saloon, bar patrons are disappointed when Hickey’s much-expected visit turns out to be an attempt to change their views on life. 
ANSWER: The Iceman Cometh
[10] Brutus kills a man in this play, leading to his imprisonment and subsequent escape to an island on which he sets himself up as the title character. 
ANSWER: The Emperor Jones
2. Answer the following about the career of Kate Winslet, for ten points each.

[10] Winslet became a household name with her Oscar nominated turn as Rose in this highest grossing film ever.

ANSWER: Titanic
[10] Winslet recently reteamed with her co-star from that film, Leo DiCaprio, for this film about an unhappy suburban couple.  The film is based on a Richard Yates novel.

ANSWER: Revolutionary Road
[10] Winslet starred opposite Jim Carrey in this 2004 film about a couple who have broken up and have their memories of each other erased.

ANSWER: Eternal Sunshine of the Spotless Mind
3. Real-world applications include the use of antifreeze in car engines, and reverse osmosis systems used to purify water.  For ten points each:

[10] Identify these properties of solutions, which are dependent on the number of particles in solution.

ANSWER: Colligative Properties
[10] This colligative property, symbolized by a capital Pi, is the result of a difference in concentrations on two sides of a semi-permeable membrane.

ANSWER: Osmotic Pressure
[10] Osmotic pressure is defined as the product of the universal gas constant and the temperature and molarity of a solution, along with this dimensionless quantity, named for a Dutch Physicist.

ANSWER: van’t Hoff Factor

4. For ten points each, identify these practitioners of pop art. 

[10] In addition to designing the cover for the Velvet Underground’s debut album, this man famously painted Coca-Cola bottles and Campbell’s Soup cans. 
ANSWER: Andrew “Andy” Warhol 

[10] This man’s works were heavily influenced by comic book art; his most famous painting, “Whaam!,” is an adaptation of a panel from the All-American Men of War comic.
ANSWER: Roy Fox Lichtenstein
[10] This pop artist loved painting flags; in addition to his most famous painting, “Flag,” he also painted “White Flag” and “Three Flags.”
ANSWER: Jasper Johns, Jr.
5. Name these first ladies for 10 points each – first names as well as last.

[10] Her correspondence is now an important source on early American politics and the Revolutionary War.  She advised her husband and the Continental Congress to “remember the ladies,” but they balked at her suggestions.

ANSWER: Abigail Adams

[10] She was introduced to her husband by Aaron Burr.  When in the White House, she reportedly slept with a saber by her bedside, but she is best known for saving artwork from the White House during the War of 1812.

ANSWER: Dolley Madison

[10] After her husband suffered from a stroke, this woman directed policy behind the scenes for the last year and half of his presidency

ANSWER: Edith Wilson
6. Pencil and paper ready.  You will have 15 seconds per part.  Farmer John wants to build a pen to house his Wash U bears.  If he has 100 feet of fencing to work with, for ten points each, what is the maximum possible area under each of the following conditions?
[10] The pen must be a rectangle, with all four sides consisting of fence.

ANSWER: 625 square feet [25-foot square]
[10] The pen must be a rectangle, with one side of the rectangle being Farmer John’s barn.  The barn itself is more than 100 feet long.
ANSWER: 1250 square feet [50 feet by 25 feet, length of barn is 50 feet]
[10] The pen may be any shape desired, as long as its entire perimeter is fence.  State your answer in terms of pi.
ANSWER: 2500/π square feet [A circle circumference 100 feet ( radius 50/π]

7. Answer the following about some really tall mountains for ten points each.

[10] The highest point in Canada is this mountain located in southwestern Yukon.

ANSWER: Mount Logan
[10] Located in northeastern Turkey is this mountain believed by many to be the final resting place of Noah’s Ark.

ANSWER: Mount Ararat
[10] Russia’s highest point is this western Caucuses mountain located near the Georgian border.  It is also the highest point in Europe.

ANSWER: Mount Elbrus
8. Identify the following works of French Literature, for ten points each.

[10] Based upon a the life of a 17th century playwright, this play by Edmond Rostand includes a love interest named Roxane, modeled on the title character’s first cousin.

ANSWER: Cyrano de Bergerac
[10] Rousseau expressed outrage that Alceste, the title figure of this Molière play, was caricatured rather than honored for his constant disappointment in the people around him.

ANSWER: The Misanthrope or Le Misanthrope
[10] This earliest play by Eugene Ionesco includes directions for it to be performed in a continuous loop.  The title figure is only briefly mentioned with a complaint that she always wears her hair the same way.

ANSWER: The Bald Soprano  (accept The Bald Prima Donna or La Chantrice Chauve)
9. Prove that you've got the light stuff by answering these optics questions for ten points each.

[10] Light traveling in an optically dense medium impinging on a boundary with another having a lower index of refraction at an angle shallower than critical is subject to this phenomenon, in which none escapes into the less dense medium.

ANSWER: total internal reflection
[10] At this other angle, that portion of the light reflected from the boundary between two media is uniformly polarized.

ANSWER: Brewster's angle
[10] A reflector of this shape is capable of redirecting all rays emanating from a single point at its focus along parallel paths.

ANSWER: parabolic mirror

10. For ten points each answer some questions about Argentinean politics.

[10]  This man was elected president of Argentina in 1946 due to widespread support from the working class.  He served two consecutive terms as president before being exiled in 1955.

ANSWER: Juan Domingo Perón

[10]  This woman was Juan Peron’s second wife.  Her humble beginnings as well as her fame as a model and radio host made her incredibly popular and helped Juan Peron gain even more support.

ANSWER: Maria Eva Duarte de Peron (also accept Evita)

[10]  Juan Peron returned from exile and became president again in 1973.  He died shortly after and was succeeded by this wife.  She was later overthrown by a military coup in 1976.

ANSWER: Isabel Martinez de Peron (prompt on Maria Estela Martinez Cartas de Peron)
11. For ten points each, name these sects of Judaism that existed during the life of Jesus. 

[10] This group, the ideological ancestors of contemporary Judaism, were frequently branded as hypocrites in the gospels, even though some scholars suggest Jesus himself might have been one. 

ANSWER: The Pharisees 

[10] This group, opposed to the Pharisees, were the priests of the temple in Jerusalem.  They favored a literal interpretation of the scriptures and did not believe in the afterlife. 

ANSWER: The Sadducees 

[10] The members of this group were Jewish mystics who lived a communal life similar to Christian monks.  The Dead Sea Scrolls are believed to come from the libraries of this group.

ANSWER: The Essenes 

12. For ten points each, identify the following terms related to different classifications of igneous rock.

[10] Igneous rocks that form within the earth are of this type. Formations of these types include batholiths and dikes.

ANSWER: Intrusive (accept plutonic)

[10] This type of igneous rock has the highest silicon content. Examples include granite and rhyolite.

ANSWER: Felsic
[10] This common extrusive, mafic rock has a “pillow” shape when formed underwater.

ANSWER: Basalt
13. Identify these people connected with the Reign of Terror for ten points each.

[10] This lawyer became head of the Committee for Public Safety in 1793 and used his power to usher in the Terror, which he regarded as “an emanation of virtue.”

ANSWER: Maximilien Francois Marie Isidore de Robespierre
[10] The Terror accelerated after the death of this Revolutionary journalist who was stabbed in his bathtub by Charlotte Corday.

ANSWER: Jean-Paul Marat
[10] When asked about the Terror, this priest simply said “I survived.”  A prominent member of the Directory, he allowed Napoleon’s coup to take place.  He is best known for his 1789 pamphlet “What is the Third Estate?”

ANSWER: Emmanuel-Joseph Siéyès
14. For ten points each, answer these questions regarding a Latin-American writer: 

[10] Several of this Argentinean writer’s short stories are collected in the anthology “Ficciones,” including “The Garden of Forking Paths.” 
ANSWER: Jorge (Francisco Isidoro) Luis Borges
[10] The title structure of this Borges short story is comprised of an endless number of hexagonal rooms, each with four walls of bookshelves.  
ANSWER: The Library of Babel (or La biblioteca de Babel)
[10] In one Borges story, the narrator deems Pierre Menard’s replication of this Cervantes novel superior to the original. 
ANSWER: El Ingenioso Hidalgo Don Quixote de la Mancha
15. Pencil and paper ready. Consider the function X cubed minus 3X squared plus 6X minus 5. For ten points each:

[10] Evaluate the function at X equals 4.

ANSWER: 35
[10] Give the slope of the function at X equals 5.

ANSWER: 51
[10] Give the average value of the function between zero and two.

ANSWER: -1
16.  For ten points each, answer the following questions about the 2008-2009 Israel-Gaza conflict.

[10] On December 19, 2008, Israel and this Palestinian political organization ended a six-month truce.

ANSWER: Hamas
[10] The Israeli military campaign against Hamas was given this codename.

ANSWER: Operation Cast Lead
[10] On January 1, 2009, this Israeli foreign minister and Acting Prime Minister claimed that “there is no humanitarian crisis in Gaza.”

ANSWER: Tzipora Malka “Tzipi” Livni
17. Answer these questions regarding population genetics.

[10] This is one member of a group of different genetic sequences for the same gene.  Different ones of these compete with each other among an organism’s population.

ANSWER: An allele
[10] This states that as long as mating is random and no traits are selected for or selected against, the frequencies of alleles in a population will remain constant over generations.

ANSWER: Hardy-Weinberg principle/equilibrium/law

[10] During this event, a population sees a significant decrease in its size to the point where less common alleles can be lost forever, decreasing genetic diversity.

ANSWER: Population or Genetic Bottleneck
18. Featured out of context in the film Elizabeth: The Golden Age, it eclipsed the C minor mass as the greatest sacred piece by Wolfgang Amadeus Mozart. For ten points each:

[10] Closing with an unsettling open fifth at the end of the Lux aeterna fugue, what great choral work did Mozart lose his race to complete before his own death?

ANSWER: Requiem or Mass for the Dead in D minor, K. 626

[10] Mozart's widow gave this composer the Requiem drafts and asked him to finish it; he mostly tried to reuse Mozart's own material, including repeating the fugue from the Kyrie in the Lux aeterna movement.

ANSWER: Franz Süssmayr [ZEEWS-mire]

[10] Mozart tone-painted the trombone into the introduction of this segment of the Dies irae sequence; the first vocal solo in the piece then begins with the bass repeating the trombone line.

ANSWER: Tuba mirum
19. Name these characters from Virgil’s Aeneid, for ten points each.

[10] In the first book of the Aeneid, Juno calls upon this god to bring a storm to destroy the Trojans as they crossed the Tuscan sea.

ANSWER: Aeolus
[10]The storm was calmed by this other god, who is compared to a ruler calming a riot in his city – this is often cited as a tribute from Virgil to Augustus.

ANSWER: Neptune
[10]This man, son of Daunus and Venilia, is the king of the Rutulians and leads the Italian forces against Aeneas.

ANSWER: Turnus

20. For ten points each answer some questions about the 1952 U.S. presidential election.

[10]  This incumbent president was expected to get the Democratic nomination but the stagnation of the Korean War dropped his approval rating to a then-record low.

ANSWER: Harry S Truman
[10]  This governor of Illinois received the Democratic nomination but was trounced by Dwight D. Eisenhower in the general election.

ANSWER: Adlai Stevenson
[10]  This staunch anti-Communist received the Republican vice presidential nomination and helped Eisenhower win California.

ANSWER: Richard M. Nixon
