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ROUND 1

TOSSUP 1: SCIENCE/BIOLOGY

A disease in which intestinal tissue replaces tissue that normally belongs in this organ is named for Norman Barrett. In ruminants, objects move both ways in this organ, while in humans, only one direction of travel is generally allowed.  Objects in this organ move towards the cardiac sphincter at its lower end due to smooth muscular contractions called peristalsis. Name this muscular tube that transports boluses from the pharynx to the stomach.
ANSWER: esophagus (accept Barrett's esophagus before "this organ" is read)

BONUS 1: MISCELLANEOUS/SPORTS

Answer the following about a National League team that last won the World Series in 1908.

1. Name this team.

2. Name the team's manager as of January 2010.

3. In 2003, the team lost to the Florida Marlins in the NLCS, an event which some blame on this fan catching a ball that Moises Alou was attempting to field.

4. When the team won the 1908 World Series, they were led by a double-play combination of their shortstop, second baseman, and first baseman. Name any one of these three players.

ANSWERS: 1. Chicago Cubs (prompt Chicago) 2. Louis Victor "Lou" Piniella 3. Steve Bartman 4. (any one of) Joseph Bert "Joe" Tinker or John Joseph "Johnny" Evers or Frank Leroy Chance

TOSSUP 2: SCIENCE/CHEMISTRY

Like water, this molecule is a product of the Sabatier process. Another method of producing this molecule is extraction from coal beds. Like carbon dioxide, this molecule absorbs infrared radiation, making it a greenhouse gas, although it is over twenty times more potent as a greenhouse gas. Much of the concentration of this molecule in the atmosphere comes from anaerobic decay of feces, as well as livestock. Name this principal component of natural gas, the simplest hydrocarbon with formula CH4.
ANSWER: methane (accept CH4 until mentioned)

BONUS 2: FINE ARTS/MUSIC THEORY

Name these musical terms that could be seen in an orchestral score:

1. It means to have a sharp, sudden, and very strong accent on a note and then to return to the previous dynamic.

2. This Italian word means that all play together. Frequently, concertos will alternate between sections of this name and of solo sections for the featured instrument.

3. This phrase tells stringed instruments to strike the string with the wood of the bow as opposed to the hair. Doing this can damage the bow, though it is used in pieces such as Mahler's Second Symphony.

4. This is a word indicating to a solo performer that he has the liberty of taking the section in his own way. Sometimes, this section is improvised, while other times it is written ahead of time by the performer or by the composer of the work. It gives the solo performer a chance to display his talents in an extravagant way.

ANSWERS: 1. Sforzando 2. Tutti 3. Col legno battuto 4. Cadenza

TOSSUP 3: SOCIAL STUDIES/US HISTORY

As a "Friend of America," this man defended a trade boycott of England in "A Full Vindication of the Members of Congress," which he followed up a year later with "A Farmer Refuted." In Rutgers v. Waddington, he argued against the legality of the Trespass Act. Important decisions this man made while in power included full repayment of American debts accumulated during the Revolution and assumption of state debts. He helped create the First Bank of the United States. Name this Secretary of the Treasury in Washington's cabinet, who famously lost his life in a July 11, 1804 duel with Aaron Burr.

ANSWER: Alexander Hamilton

BONUS 3: SCIENCE/BIOLOGY

Answer the following about the development of the idea of evolution.

1. This author of On the Origin of Species is recognized as the creator of the modern theory of evolution.

2. This precursor to the man in part 1 said that organisms changed to adapt to their surroundings.

3. A key idea in the early development of the theory of evolution was this concept, proposed by Lyell in Principles of Geology, stating that geologic processes acting in a constant way have developed Earth.

4. Stephen Jay Gould and Niles Eldredge proposed this extension of the theory of evolution, stating that evolution occurs mostly in rapid periods of change separated by long periods of stability.

ANSWERS: 1. Charles Robert Darwin 2. Jean-Baptiste Lamarck 3. uniformitarianism 4. punctuated equilibrium

TOSSUP 4: MATH/GEOMETRY AND TRIGONOMETRY (30 seconds)

Pencil and paper ready. Find the area of the triangle in the first quadrant of the coordinate plane that is bounded by the positive x-axis, the positive y-axis, and the line 3x + 2y = 6.
ANSWER: 3

BONUS 4: LITERATURE/WORLD LITERATURE

Name these Scandinavian authors.

1. This playwright of Ghosts, An Enemy of the People, and A Doll's House was Norwegian.

2. Miss Julie and The Father are works by this Stockholm-born dramatist.

3. This Swede became the first woman to win the Nobel Prize in Literature and wrote Jerusalem and The Wonderful Adventures of Nils.

4. This Danish author wrote "The Hermits" under the name Osceola, but is better known for depicting her Kenyan years in Out of Africa.

ANSWERS: 1. Henrik Johan Ibsen 2. Johan August Strindberg 3. Selma Ottiliana Lovisa Lagerlof 4. Isak Dinesen (or Karen Christence Dinesen, Baroness Blixen-Finecke, or Pierre Andrezel, or Tania Blixen)

TOSSUP 5: MISCELLANEOUS/TECHNOLOGY

Peter Gutmann published a paper about a cost analysis of content protection in this software product. The effect of negative perceptions of this software was measured when this software was rebranded as Mojave. A new feature in this software product operates under the principle of least privilege and prompts the administrator to perform certain actions; that feature is known as User Account Control. Originally codenamed Longhorn and released in 2007, name this predecessor to version 7 of an operating system produced by Microsoft.
ANSWER: Microsoft Windows Vista (prompt Vista or Microsoft Windows; accept Windows Longhorn and prompt Longhorn before read; accept Windows Mojave and prompt Mojave before read)

BONUS 5: LITERATURE/US LITERATURE

Answer the following about a master of surprise and three short stories he wrote.

1. This author's works include "Cabbages and Kings" and "The Princess and the Puma."

2. In this story, Jim and Della sacrifice their watch and hair for combs and a watch chain.

3. Bill and Sam kidnap Ebenezer Dorset's son in this story, but the plan backfires when they have to pay Dorset two hundred fifty dollars to take back his title son.

4. In this story, after Soapy fails in his plans to get arrested so he can have shelter for the winter, he reflects on amending his life--after which he is promptly arrested for loitering.

ANSWERS: 1. O. Henry (or William Sydney Porter) 2. "The Gift of the Magi" 3. "The Ransom of Red Chief" 4. "The Cop and the Anthem"

TOSSUP 6: LITERATURE/US LITERATURE

One central figure in this movement wrote an anthology about a transformation to a "new psychology" and a "new spirit"; that work was written by Alain Locke. Another author of this movement penned "The Weary Blues" and wrote "A Dream Deferred," a poem alternately titled after the place central to this movement. Langston Hughes was part of what 1920s literary movement in African-American literature, named for the New York neighborhood central to it?
ANSWER: Harlem renaissance

BONUS 6: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. Solve the following problems about angles in polygons, giving your answers in degrees.

1. What is the measure of each interior angle of a regular pentagon?

2. What is the measure of each exterior angle of a regular hexagon?

3. If a regular octagon is inscribed in a circle, and radii are drawn from the center of the circle to each vertex of the octagon, what is the measure of the acute angle between two consecutive radii?

4. What is the measure of the angle between the apothem of a regular decagon and the side it intersects?

ANSWERS: 1. 108 degrees 2. 60 degrees 3. 45 degrees 4. 90 degrees

TOSSUP 7: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS (30 seconds)

Pencil and paper ready. Brian is spinning a fair wheel divided into four equal sections numbered one to four. He wants to find the probability that in three spins, he will land on a four at least once. You could list all sixty-four equal possibilities for three spins and determine which ones result in a four being spun, but it may be easier to compute the probability that no four is spun, and then subtract that probability from one to get the desired result. Using this or any other method, what is the probability that Brian will spin at least one four in three spins?
ANSWER: 37/64 or 0.578125

BONUS 7: SOCIAL STUDIES/US HISTORY

Answer the following about the Iran-Contra Scandal.

1. This president at the time suffered a great popularity drop due to the scandal.

2. This Marine Corps officer became the face of the conspiracy when he was questioned in front of a Congressional committee about destroying documents and lying to Congress.

3. This Secretary of Defense was also convicted, but later, he was pardoned without any jail time.

4. The Contras were mounting an insurgency in this Central American country.

ANSWERS: 1. Ronald Wilson Reagan 2. Oliver Laurence North 3. Caspar Willard "Cap" Weinberger 4. Republic of Nicaragua (or República de Nicaragua)

TOSSUP 8: SOCIAL STUDIES/WORLD HISTORY

Prominent settlements in this civilization were Nippur and Ngirsu, the former of which arose during the Ubaid period. Fine pottery is characteristic of this civilization's earlier years, which then transitioned to unpainted pottery made by machines with wheels. Power shifted to the Lagash dynasty before they were taken over by a Semitic king. Eventually, population shifts to the north and reduced agricultural yields led to Amorite rule. Name this civilization brought to prominence by Sargon of Akkad, known as one of the first civilizations to inhabit the Cradle of Civilization.

ANSWER: Sumeria

BONUS 8: SCIENCE/CHEMISTRY

Identify these chemical bonds.

1. Atoms with equal electronegativities will form this specific type of bond, present in diatomic gases.

2. If the difference in electronegativity between two atoms is greater than zero but less than about 1.7, the atoms will form this type of bond, which creates a dipole moment.

3. If the electronegativity difference is larger than about 1.7, this bond will form, in which electrons are transferred from one atom to another.

4. This bond is characterized by the delocalization of electrons between the namesake elements, which results in an attraction between the "sea of electrons" and the positive nuclei of the atoms.

ANSWERS: 1. nonpolar covalent bonding (prompt covalent bonding) 2. polar covalent bonding (prompt covalent bonding) 3. ionic bonding 4. metallic bonding

***HALF-TIME***

TOSSUP 9: FINE ARTS/ART HISTORY

This building has architecture that evokes Solomon’s Temple of the Bible. Through the support of Pope Julius II, a certain painter covered 12,000 square feet of this building, even though the painter resented his employer. The aforementioned works were restored during the 1980s, with much controversy because critics claimed that the cleaning made the works far brighter than they ought to be. Frescoes in this building include The Last Judgment, and a decorated ceiling that includes the iconic representation of God giving life to Adam. Name this building whose ceiling was famously painted by Michelangelo.

ANSWER: Sistine Chapel (or Cappella Sistina) 

BONUS 9: MATH/GENERAL MATH

Pencil and paper ready. Solve these problems about sums and products of integers.

1. How many integers n are there such that n plus n equals n times n?

2. What is the largest sum possible of two integers whose product is 60?

3. What is the largest product possible of two integers whose sum is 30?

4. The sum of the odd integers from 1 to 21 equals the product of what positive integer with itself?

ANSWERS: 1. 2 integers (0 and 2) 2. 61 3. 225 4. 11

TOSSUP 10: MATH/GENERAL MATH (10 seconds)

The extended real numbers are the real numbers combined with positive and negative versions of this entity, which comes in uncountable and countable varieties, including aleph null, the cardinality of the set of natural numbers. A sequence is said to converge if the limit of the terms a sub i as i approaches this entity is defined. Name this entity, symbolized by a sideways eight, that is contrasted with finite numbers.
ANSWER: infinity

BONUS 10: SOCIAL STUDIES/WORLD HISTORY

Answer these questions about the formation of the European Union.

1. This entity formed in 1952 is often considered the first incarnation of a European organization.

2. The European Economic Community and the entity in part 1 were both created these agreements, signed by six nations.

3. This treaty officially inaugurated the European Union.

4. The treaty in part 3 also called for the January 1999 adoption of this common currency in the namesake zone in the EU.

ANSWERS: 1. European Steel and Coal Community 2. Treaties of Rome 3. Treaty of Maastricht 4. euro

TOSSUP 11: SCIENCE/ASTRONOMY

The tenth of these undertakings launched components named "Charlie Brown" and "Snoopy."  AS-204, where Grissom, White, and Chaffee perished in a fire in a spacecraft filled with pure oxygen, later became the first of these. In one of these undertakings, a cryo-stir caused an explosion in oxygen tank two that required Lovell, Swigert, and Haise to occupy the lunar module as the spacecraft circled the moon for a return to earth; that mission was the thirteenth. Name this series of missions that sent Buzz Aldrin, Neil Armstrong, and other astronauts to the moon.
ANSWER: Apollo missions

BONUS 11: FINE ARTS/ART HISTORY

Name the following artists of the 20th century.

1. This man forces those who view his artwork to question their conceptions of what they truly believe art to be. His first work, Nude Descending a Staircase, No. 2 caused quite a controversy while his piece Fountain provoked more of a reaction of confusion.

2. This Mexican communist was admired for both his paintings and his murals. One of his most famous murals entitled Detroit Industry can be viewed at the Detroit Institute of Arts

3. This woman was married to the answer to part two twice. Many of her paintings are self-portraits that include her very noticeable unibrow.

4. This surrealist painter now has his own museum in Brussels, opened after his death. He made such works as Time Transfixed that features a train exiting a fireplace and The Son of Man in which a man’s face is obscured by an apple.

ANSWERS: 1. Marcel Duchamp 2. Diego Rivera 3. Frida Kahlo 4. Rene Francois Ghislain Magritte 

TOSSUP 12: LITERATURE/WORLD LITERATURE

In one essay, this author uses the hopelessness of a son of Aeolus as a metaphor for the necessity of recognizing the absurdity of the human condition. He also wrote about Dr. Bernard Rieux's struggle to eradicate the title entity from Oran, Algeria, as well as a novel in which the protagonist kills an Arab and ultimately rejects religion for "the gentle indifference of the world"; that protagonist is Meursault. Name this French existentialist author of The Myth of Sisyphus, The Plague and The Stranger.
ANSWER: Albert Camus

BONUS 12: MATH/ALGEBRA

Pencil and paper ready. Completely factor each of these expressions over the integers.

1. x squared minus 6 x plus 9

2. x squared minus x plus 12

3. x cubed minus 8

4. x to the fourth power minus 81

ANSWERS: 1. the quantity x minus 3 close quantity squared (or the quantity x minus 3 close quantity times the quantity x minus 3 close quantity) 2. the quantity x minus 4 close quantity times the quantity x plus 3 close quantity (accept quantities in either order) 3. the quantity x minus 2 close quantity times the quantity x squared plus 2 times x plus 4 (accept quantities in either order, accept "to the second power" in place of "squared") 4. the quantity x squared plus 9 close quantity times the quantity x minus 3 times the quantity x plus 3 (accept quantities in any order, accept "to the second power" in place of "squared")

TOSSUP 13: LITERATURE/BRITISH LITERATURE

This author created Rosie Driffield, the wife of a character based on Thomas Hardy in one work, and he used the character of Charles Strickland to portray Paul Gauguin's life in Tahiti. In addition to Cakes and Ale and The Moon and Sixpence, he wrote a novel where Larry Darrell goes to India, and an autobiographical work describing the childhood of character Philip Carey. Name this author of The Razor's Edge and Of Human Bondage.
ANSWER: William Somerset Maugham

BONUS 13: FINE ARTS/CLASSICAL MUSIC HISTORY

A certain group of composers gathered in Saint Petersburg, Russia from 1856 to 1870.

1. Give the "powerful" name of the group.

2. This composer wrote pieces many popular compositions, like Night on Bald Mountain, Boris Godunov, and the piano suite Pictures at an Exhibition.

3. This other member of the group wrote Scheherazade and The Golden Cockerel.

4. This leader of the group wrote a famous piece as incidental music for one of Shakespeare's plays.

ANSWERS:  1. The Mighty Handful  (or The Russian Five) 2. Modest Petrovich Mussorgsky  3. Nikolai Andreyevich Rimsky-Korsakov  4. Mily Balakirev

TOSSUP 14: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. If f of x equals x squared plus 4 and g of x equals x plus 2, find g of f of 2.
ANSWER: 10

BONUS 14: SOCIAL STUDIES/GOVERNMENT

Name the following positions in Congress. Do not give the name of a person holding that position.

1. The holder of this position may designate any member to preside over the legislative body, and this position's holder also oversees all officers of the House.

2. This largely ceremonial position has the responsibility of ruling on points of order, but it is more well-known for its high position on the presidential succession list, immediately after the position in part 1.

3. Article I, Section 3 of the Constitution makes the holder of this position President of the Senate, which allows this position's holder to cast tie-breaking votes.

4. Holders of this position, not mentioned in the Constitution, serve under the party leader and seek to line up party members on important issues and coordinate ideas.

ANSWERS: 1. Speaker of the House 2. President pro tempore 3. Vice-President of the United States 4. party whip

TOSSUP 15: SOCIAL STUDIES/ECONOMICS

The amount of it in an economy can be quantified in three aggregates based on how accessible it is, known as M1, M2, and M3. The comparative values of ones of different countries were fixed under the Bretton Woods System. Three important qualities of one include being a store of value, a unit of account, and a medium of exchange. Historically put on the gold standard, name this alternative to barter that in the United States uses coins and dollar bills.
ANSWER: money or currency (accept clear-knowledge equivalents)

BONUS 15: LITERATURE/BRITISH LITERATURE

Answer the following about an old king of Britain created by Shakespeare.

1. Identify this title king of a Shakespeare play, who dies in a fit of insanity after seeing his dead daughter's body.

2. This was the number of daughters that king had, as well as the number of pieces into which he plans to divide his kingdom.

3. This youngest daughter speaks "nothing" of her love of the king, claiming that she "cannot heave / [Her] heart into [her] mouth." Ultimately, she is disowned.

4. After disagreeing with the king, this earl is banished. Later, he returns disguised as Caius.

ANSWERS: 1. King Lear 2. three daughters (or three pieces, etc.) 3. Cordelia 4. Earl of Kent

TOSSUP 16: FINE ARTS/ART THEORY

One example of art forms in this country can be seen in the clay haniwa sculptures that were erected outside of tombs during the Tumulus period. Also around the same time in this country, massive mounds called Kofun were constructed as tombs for important government officials. Another form of art in this nation typically features an outdoor landscape as well as traditional characters. Name this nation where ukiyo-e-woodblock prints flourished during the Edo period.

ANSWER: Japan (or Nippon)

BONUS 16: SCIENCE/PHYSICS

Answer the following about springs.

1. This law relates the force a spring exerts to the displacement of the spring from its equilibrium position.

2. In that law, the force equals minus the spring constant times the displacement raised to this power.

3. For a spring, this type of energy is given by one half times the spring constant times the displacement squared.

4. This term refers to a force that causes the amplitude of a spring's oscillations to decay over time.

ANSWERS: 1. Hooke's law of elasticity 2. first (or 1) 3. elastic potential energy (prompt potential energy) 4. damping

TIEBREAKER/REPLACEMENT TOSSUP: SCIENCE/PHYSICS

These results can be derived from the fact that their governing force obeys the inverse-square law. One of them, known as the "law of harmonies," states that the square of the period of an object is proportional to the cube of the semimajor axis. Another of these laws states that a body will in equal amounts of time traverse equal areas of the elliptical path guaranteed by the first of these laws. Identify these laws that govern how objects orbit in a solar system.
ANSWER: Johannes Kepler's three laws of planetary motion (or Johannes Kepler's laws)

TIEBREAKER/REPLACEMENT BONUS: LITERATURE/MYTHOLOGY

Answer the following about the father of the gods and man in Norse myth.

1. This aforementioned figure sacrificed one of his eyes to Mimir for a drink from the Well of Wisdom.

2. The man in part 1 is constantly accompanied by two of this type of bird. Their names are Hugin and Munin, or in English, Thought and Memory.

3. All of the actions of the man in part 1 are in preparation for this event. It is an apocalyptic battle between the gods and the giants, in which everything will be destroyed.

4. This hall of the slain is the final resting place for the dead heroes who serve the man in part 1. Valkyries bring the heroes here, while the others who die in combat go to rest at Folkvangr.

ANSWERS: 1. Odin (or Wodin, or Wotan) 2. ravens 3. Ragnarok 4. Valhalla

***END OF MATCH***

WHEATON NORTH FROSH/SOPH 2010

Questions by Gregory Gauthier, Jonathan Irving, Jeff Sommars, Sam Krc, and Mike Perovanovic

ROUND 2

TOSSUP 1: FINE ARTS/ART HISTORY

This building was made a UNESCO World Heritage Site in 2007, the most recently built building to receive that title. The primary concert hall houses one of the largest organs in the world, with over 10,000 pipes. Built on the previous home of a tram depot, this waterfront art center was designed by Jorn Utzon who received the Pritzker Prize for it in 2003, thirty years after its completion. Name this complex for the performing arts, located on Bennelong Point in the most populous city in Australia.

ANSWER: Sydney Opera House

BONUS 1: MISCELLANEOUS/POP CULTURE

Answer the following questions about some cartoons.

1. This Nickelodeon title character is friends with Patrick Star and Squidward Tentacles, and he "lives in a pineapple under the sea" in Bikini Bottom.

2. Based on a DC Comics comic book series, this cartoon's characters included Robin, Starfire, Beast Boy, Raven, and Cyborg.

3. On this Nickelodeon cartoon that premiered in 1991, Angelica made life miserable for Tommy, Chuckie, Phil, and Lil.

4. According to the theme song, you can "feel the magic, hear the roar" when these title felines of a 1980s cartoon, including Lion-O, Jaga, and Cheetara, "are loose."

ANSWERS: 1. Spongebob SquarePants 2. Teen Titans 3. Rugrats 4. Thundercats

TOSSUP 2: MISCELLANEOUS/SPORTS

In 2009, this NFL team drafted cornerback Vontae Davis with the twenty-fifth pick, and this team signed Marcus Vick for the 2006 season. One of this team's star running backs temporarily retired in 2004 after failing a third drug test; that player was Ricky Williams, who plays with current running back, Ronnie Brown. In the 1972 season, this team, led by Don Shula, became the first NFL team to go undefeated and win a Super Bowl. From 1983 to 1999, Dan Marino was the quarterback of what NFL team based in south Florida?
ANSWER: Miami Dolphins (accept either half)

BONUS 2: SOCIAL STUDIES/US HISTORY

Answer the following about historical events relating to the Spanish-American War.

1. The explosion and possible mining of this ship was a major cause of hostilities, even though some historians argue it was an accident.

2. After the war began, Thomas Dewey led American naval forces to victory in this battle.

3. The battle around this Cuban city led to the destruction of the Spanish fleet and the end of the war.

4. The Battle of San Juan Hill was a major victory for this regiment, also known as the First United States Volunteer Cavalry, which famously included Theodore Roosevelt.

ANSWERS: 1. U. S. S. Maine 2. Battle of Manila Bay 3. Santiago 4. Rough Riders

TOSSUP 3: SCIENCE/CHEMISTRY

This quantity equals the ideal gas constant divided by Boltzmann's constant. This quantity is also equal to the value of Faraday's constant divided by the charge of an electron. By definition, a twelve gram mass of carbon 12 will have this number of carbon atoms. Identify this quantity, the number of elementary units in one mole of a substance, approximately equal to 6.02 times ten to the twenty-third power.
ANSWER: Avogadro's number (or Avogadro's constant; prompt N-sub-a)

BONUS 3: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS

Pencil and paper ready. Mr. A, Mr. B, Mr. C, Mr. D, and Mr. E are being photographed.

1. If order matters, in how many different ways can the five gentlemen arrange themselves in a line for a photo?

2. The next picture will depict just two of the gentlemen. If order does not matter, in how many ways can two different gentlemen be chosen for that picture?

3. The next picture features all five men in a line, but Mr. A insists on standing next to Mr. E. In how many ways can the gentlemen arrange themselves?

4. The last picture will feature all five men in two rows: a front row with three men and a back row with two men. Mr. A not only insists on standing next to Mr. E, but also has to be in the same row as Mr. E. How many arrangements are possible now?

ANSWERS: 1. 120 ways 2. 10 ways 3. 48 ways 4. 36 ways

TOSSUP 4: LITERATURE/US LITERATURE

This work opens with a quote from chapter thirty-two of Deuteronomy: "Their foot shall slide in due time." One metaphor in this work is being held by a thread like a spider over a fire. The end of this work exhorts that "every one fly out of Sodom...lest [they] be consumed." The misery, fierceness, and everlasting wrath of God are themes in what 1741 sermon by Jonathan Edwards?
ANSWER: "Sinners in the Hands of an Angry God"

BONUS 4: FINE ARTS/CLASSICAL MUSIC HISTORY

Name these composers who composed during some stage of the classical era.

1. This "Father of the String Quartet" as well as "Father of the Symphony" was a friend of Mozart and a teacher of Beethoven. He was well known for his musical jokes, such as in his 94th Symphony where he put a fortissimo dynamic suddenly after a long piano section allegedly in order to awaken his audience.

2. Though this Italian gained fame during his life for the pieces he wrote such as Les Danaides and Tarare, he is now rarely remembered for them. Most people only know this great composer as an alleged rival of Wolfgang Amadeus Mozart.

3. This man primarily composed operas during the early classical period. His most famous was the piece Orfeo ed Euridice which sent opera in a new direction.

4. He lived only to the age of thirty-one, but in that short time he wrote more than 1000 pieces. This Austrian composer wrote nine symphonies, including a famously unfinished one.

ANSWERS: 1. Franz Joseph Haydn 2. Antonio Salieri 3. Christoph Willibald Ritter von Gluck 4. Franz Schubert

TOSSUP 5: LITERATURE/BRITISH LITERATURE

Before a celebration honoring this character occurs, tribunes Flavius and Murellus criticize commoners for not working. At that celebration, this man refuses three times to be crowned. This character's wife, Calpurnia, and a soothsayer fail to convince this character not to go to the Senate. Name this title character killed by Brutus on the Ides of March in a Shakespeare tragedy.
ANSWER: Gaius Julius Caesar (accept either half)

BONUS 5: SOCIAL STUDIES/GOVERNMENT

Identify the following Supreme Court decisions.

1. In this 1966 case, the appellant's conviction of rape and kidnapping was overturned because he was not informed of his now-namesake rights to remain silent and have an attorney.

2. This 1824 case established Congress's power to regulate interstate commerce.

3. This 1919 case stated that free speech could be suppressed if there is a "clear and present danger." Oliver Wendell Holmes used the analogy of shouting "Fire!" in a crowded theater in his opinion.

4. In 1965, the Supreme Court overturned a state law prohibiting contraception in this case.

ANSWERS: 1. Miranda v. Arizona (or Arizona v. Miranda) 2. Gibbons v. Ogden (or Ogden v. Gibbons) 3. Schenck v. United States (or United States v. Schenck) 4. Griswold v. Connecticut (or Connecticut v. Griswold)

TOSSUP 6: SCIENCE/PHYSICS

Planets moving through this substance would cause this substance's "wind." The Lorentz contraction was originally proposed to explain the existence of this substance. The existence of this substance was disproven by an experiment that used an interferometer to split and rejoin light waves; that experiment was the Michelson-Morley experiment. Name this hypothetical substance, a medium for light to travel in.
ANSWER: luminiferous aether

BONUS 6: LITERATURE/US LITERATURE

Answer the following about Allen Ginsberg.

1. Name the 1950s US literary movement that Ginsberg was part of. Other figures in this movement include Gary Snyder and William S. Burroughs.

2. Name the poem where Ginsberg laments that he "saw the best minds of [his] generation destroyed by madness."

3. In what Ginsberg poem does the speaker think of Walt Whitman "poking among the meats in the refrigerator" in the title place?

4. Ginsberg was a contemporary and friend of what author of Big Sur and On the Road?

ANSWERS: 1. beat generation (or beat movement) 2. "Howl" 3. "A Supermarket in California" 4. Jack Kerouac

TOSSUP 7: MATH/GENERAL MATH (10 seconds)

In this activity, patterns that move across the grid indefinitely are known as spaceships. Bill Gosper won a prize for showing that there are patterns in it that can grow infinitely by creating his glider gun. In this simulation, black cells with two or three black neighbors remain black, while white cells with exactly three black neighbors become black. Name this cellular automaton, a "game" created by John Conway.

ANSWER:  Conway's game of life

BONUS 7: SCIENCE/BIOLOGY

Answer the following about domains in the classification of organisms.

1. This is the number of recognized domains of organisms.

2. This kingdom, consisting of multicellular heterotrophs whose cells lack cell walls, is part of the Eukarya domain.

3. Organisms in the Eukarya domain are eukaryotes, which means that their cells contain this organelle, unlike prokaryotes.

4. This University of Illinois professor is credited with the creation of the domain system.

ANSWERS: 1. three domains 2. Animalia (or Metazoa) 3. nucleus 4. Carl Richard Woese

TOSSUP 8: SOCIAL STUDIES/WORLD HISTORY

One result of this event was that Neuchatel, Wallis, and Geneva were added to the Swiss cantons, which were guaranteed neutrality. This event saw the creation of the Kingdom of the Netherlands. The main leaders at this meeting were Hardenberg, Alexander I, Castlereagh, and Metternich. Name this meeting, lasting from 1814 to 1815, in which the "four great powers plus one" sought to create peace through a "balance of power" in post-Napoleonic Europe.

ANSWER: Congress of Vienna

BONUS 8: SCIENCE/PHYSICS

Answer the following about a quantity that can be measured in meters per second squared.

1. Name this quantity that measures the instantaneous rate of change of velocity with respect to time.

2. The instantaneous rate of change of the quantity in part 1 with respect to time is this quantity.

3. The ratio of the net force applied to an object to the quantity in part 1 is this quantity.

4. If the quantity in part 1 is zero for a reference frame, then that reference frame is said to be this type of reference frame, where the laws of physics hold.

ANSWERS: 1. instantaneous acceleration 2. jerk (or jolt, or surge, or lurch) 3. mass 4. inertial reference frame

***HALF-TIME***

TOSSUP 9: SCIENCE/EARTH SCIENCE

Left-lateral and right-lateral are two subcategories of one variety of these entities that is characterized by sideways movement of the objects involved; that variety is called strike-slip. Compressional forces create reverse ones, while extensional forces produce normal ones by pulling the involved objects apart. Wasatch and Liquiñe-Ofqui are examples of what boundaries between tectonic plates, a major example of which is San Andreas?

ANSWER: fault (accept strike-slip fault before read)

BONUS 9: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. Solve the following circle problems.

1. What is the measure in degrees of an inscribed angle that subtends an arc of 120 degrees?

2. The angle between two radii is 80 degrees, and a tangent is drawn from the endpoints of each radius. At what angle, in degrees, will the tangents intersect?

3. What is the length of a radius of a circle, in centimeters, if it bisects an 8 centimeter chord and the distance from the point of intersection to the circle is 2 centimeters?

4. What is the exact area, in square inches, of a circle whose circumference is 4 inches?

ANSWERS: 1. 60 degrees 2. 100 degrees 3. 5 centimeters 4. 4 over pi square inches or inches squared (or divided by pi or the like)

TOSSUP 10: SOCIAL STUDIES/US HISTORY

This event began when James Barron refused to allow Salisbury Pryce Humphreys to board his ship. This event took place near Norfolk, Virginia. The British ship Leopard then fired upon the American ship, whose surrender the Leopard refused. The American ship involved in this event was searched, and four sailors on the American ship were impressed. Name this event which galvanized the American public and was a major cause of the War of 1812.

ANSWER: USS Chesapeake incident (accept clear-knowledge answers including the word Chesapeake)

BONUS 10: LITERATURE/MYTHOLOGY

Name the people related to the Trojan War.

1. This Greek warrior was made nearly invulnerable by his mother who dipped him in the River Styx when he was young. He features prominently in the Iliad, where he is dishonored by Agamemnon and eventually dies.

2. This warrior also died in the Trojan War. He died having put on the armor of a much more prominent Myrmidon in order to save their ships. His death was honored by a set of athletic competitions, organized by a close personal friend.

3. This woman was married to Menelaus, however Aphrodite gave her to Paris after a heated debate between goddesses. She is said to have the face that launched a thousand ships.

4. In Greek, this woman’s name means “she who entangles men.” She was granted the gift of prophecy; however, soon after that she was cursed so that no one would ever believe her predictions.

ANSWERS:  1. Achilles 2. Patroclus 3. Helen of Troy 4. Cassandra 

TOSSUP 11: SCIENCE/BIOLOGY

One method of creating these entities is parapatric, which requires a large land area to reduce effective gene flow. Other methods of creating these entities are distinguished by whether there is geographical separation into allopatric and sympatric types. This term is biologically defined as a group of organisms that can naturally produce viable offspring, and examples in Homo include erectus, habilis, and sapiens. Identify this taxonomic rank immediately below genus.
ANSWER: species (or speciation)

BONUS 11: SOCIAL STUDIES/GEOGRAPHY

Name the following nations in Southeast Asia.

1. This former fishing village, separated by the strait of Johar from Malaysia, became a trading hub for the British. It reverted quickly back to British control, and is successful despite its small size.

2. This country, whose population is fourth largest in the world, has many different ethnic groups, the largest one being the Javanese.

3. Phnom Penh is the largest city and capital in this country.

4. This country includes the ruins of Wat Chaiwatthanaram that a Burmese army eventually sacked. Despite recent instability and repeated military coups, it still maintains a constitutional monarchy led by Bhumibol Adulyadej.

ANSWERS: 1. Republic of Singapore 2. Republic of Indonesia (or Republik Indonesia) 3. Kingdom of Cambodia (or Preahreacheanachakr Kampuchea) 4. Kingdom of Thailand (or Ratcha Anachak Thai, or Prathet Thai)

TOSSUP 12: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. Two number lines are put next to each other, one on top and one on the bottom. Each number line is drawn to constant scale, but the two lines have different scales. The number 0 on the top is directly opposite the number 50 on the bottom, while the number 100 on the top is directly opposite the number 250 on the bottom. Accordingly, what number on the bottom will be directly opposite the number 75 on the top?
ANSWER: 200

BONUS 12: LITERATURE/BRITISH LITERATURE

Answer the following about a detective created by Agatha Christie and three works in which he appears.

1. This Belgian detective often refers to using "the little grey cells" and "order and method" in his deduction.

2. In this work, the detective investigates the death of Mr. Ratchett on the title train.

3. In this work set in Egypt, the detective finds out that Jacqueline de Bellefort killed Linnet Doyle so that her husband, Simon, could get the money. 

4. Named for a children's rhyme, this novel has the detective investigate the death of dentist Henry Morley.

ANSWERS: 1. Hercule Poirot (accept either half) 2. Murder on the Orient Express 3. Death on the Nile 4. One, Two, Buckle My Shoe

TOSSUP 13: FINE ARTS/MUSIC THEORY

It has been shown that this trait is more common among speakers of tonal languages like Cantonese or Mandarin than it is among Europeans. Though scientists have studied people with this ability, they have not been able to detect a major difference in the auditory system of a person with this skill compared to the general population. It is known that Wolfgang Mozart had this skill since age three, and Beethoven likely had it though it is not known. Name this skill that refers to the ability to recreate a note without any external help.

ANSWER: absolute pitch (or perfect pitch)

BONUS 13: SCIENCE/CHEMISTRY

Answer the following about how electrons are assigned to orbitals.

1. This principle states that no two electrons can share the same quadruplet of quantum numbers.

2. According to this principle, the structure of electrons in an atom "builds up" as each electron is assigned to the lowest available energy sublevel.

3. This rule states that if a sublevel is partially filled, then electrons should be spread out among the orbitals in that sublevel as evenly as possible.

4. After potassium and calcium fill the 4s orbital, this sublevel is filled next in the first period of transition metals.

ANSWERS: 1. Pauli exclusion principle 2. aufbau principle 3. Hund's rule 4. 3d

TOSSUP 14: LITERATURE/WORLD LITERATURE

One character in this work is the "mighty Mahmud." One passage in this work mentions the "Sev'n-ring'd Cup" of Jamshyd. A famous English translation of this work was made in 1859 by Edward Fitzgerald. That translation includes the line "A Jug of Wine, a Loaf of Bread-and Thou / Beside me singing in the Wilderness." Name this collection of quatrains attributed to Persian poet Omar Khayyam.
ANSWER: The Rubaiyat of Omar Khayyam

BONUS 14: SOCIAL STUDIES/WORLD HISTORY

Name these Mesoamerican civilizations.

1. This empire, containing the strong city-state of Culhuacan, was led by an eagle perched on a cactus to build their capital, Tenochtitlan, in the place now occupied by Mexico City.

2. This civilization, originally centered at San Lorenzo, flourished from 1400 to 400 BC before disappearing, but not before leaving behind large stone heads.

3. Ajawils were the small states in this civilization, the only one to develop a fully-written language in Mesoamerica. Their descendants form a large ethnic group centered around the Yucutan peninsula.

4. Although this group's existence is disputed, if they did exist, this civilization was centered around Tula and was known for expressive pottery and art.

ANSWERS: 1. Aztec 2. Olmec 3. Mayan 4. Toltec

TOSSUP 15: SOCIAL STUDIES/RELIGION

This figure is often represented dancing the Tandava upon the demon of ignorance, Maya. Attributes of this figure include a third eye, a crescent moon on his head, and a blue throat. He has five mantras and five faces. A famous depiction of this figure is as the "Lord of the Dance," or Nataraja. Name this member of the Trimurti of Hinduiusm, who is often depicted with four arms as he starts the dance to destroy the world.

ANSWER:  Shiva (or Siva, or Rudra)

BONUS 15: MATH/ALGEBRA

Pencil and paper ready. Answer the following questions about logarithms.

1. What is the logarithm base 4 of 16?

2. What is the inverse function of f of x equals the common logarithm of x?

3. If a number is multiplied by a power of a real number b greater than 1, the integer portion of the logarithm base b of that number will change. What is the name for the decimal portion of the logarithm that will not change?

4. Express the logarithm of 5 base 3 as a quotient of two natural logarithms.

ANSWERS: 1. 2 2. f inverse of x equals (or y equals) 10 raised to the xth power 3. mantissa 4. the natural logarithm base e of 5 divided by (or over) the natural logarithm base e of 3 (accept ln in place of natural logarithm)

TOSSUP 16: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. Find the number of positive integers n that satisfy the following inequality: 12 is less than 72 minus 5 n.
ANSWER: 11

BONUS 16: FINE ARTS/ART HISTORY

Name these Renaissance artists.

1. This Florence native painted in the style of the Florentine school. His most noteworthy works were The Birth of Venus, and Primavera, which features Mercury, the three graces, and Venus, among other figures.

2. This artist was born with the name Tiziano Vecelli but was better known by another name. He primarily painted portraits, and in these pieces he used color in fresh ways. Pieces he painted include the Pesaro Altarpiece and Venus of Urbino.

3. This early Renaissance artist primarily gained fame as a sculptor. He worked with Filippo Brunelesschi doing excavations, but later he sculpted his masterpiece David. This David features David standing with his weight on one leg while his opposite hand rests on his hip.

4. This painter died at the young age of 37, although he had already completed many great works. One of his works includes over twenty academics in conversation in Athens.

ANSWERS: 1.  Sandro Botticelli 2.Titian 3. Donatello di Niccolò di Betto Bardi 4. Raphael Sanzio da Urbino 

TIEBREAKER/REPLACEMENT TOSSUP: MATH/GEOMETRY AND TRIGONOMETRY (30 seconds)

Pencil and paper ready. Trapezoid ABCD has bases AB and CD. Point E is the midpoint of AD, and point F is the midpoint of BC. Find the length of segment EF, in meters, if the length of AB is six meters and the length of CD is ten meters.
ANSWER: 8 meters

TIEBREAKER/REPLACEMENT BONUS: LITERATURE/WORLD LITERATURE

Identify these Greek plays.

1. In this Sophocles play, the title character kills his father Laius and marries his mother Jocasta, and ultimately he blinds himself at the end of the play.

2. This Aristophanes play pans the Sophists and their leader Socrates, who appears as a character, along with Strepsiades and Phidippides.

3. In this Euripides play, Jason leaves the title character for the Princess of Corinth. In revenge, the title character kills the princess and her sons.

4. This Aeschylus play is about a battle between groups led by Polynices and Eteocles.

ANSWERS: 1. Oedipus the King (or Oedipus Rex or Oidipous Tyrannos) 2. The Clouds (or Nephelai) 3. Medea (or Medeia) 4. Seven Against Thebes (or Hepta epi Thebas)

***END OF MATCH***

WHEATON NORTH FROSH/SOPH 2010

Questions by Gregory Gauthier, Jonathan Irving, Jeff Sommars, Sam Krc, and Mike Perovanovic

ROUND 3

TOSSUP 1: FINE ARTS/MUSICAL THEATER

This work was nominated for the Tony Award of Best Musical in 1957, but it lost to The Music Man. Arthur Laurents, writer of the book, believed that the story was too tragic, so he felt the need to add comic relief in the character of Officer Krupke. The majority of the other characters in the musical fall into one of two groups, either the Sharks, or the Jets. Containing songs like "America," "Maria," and "One Hand, One Heart," name this work by Leonard Bernstein, a modern day adaptation of Romeo and Juliet.

ANSWER: West Side Story

BONUS 1: SCIENCE/BIOLOGY

Name these bones in the human body.

1. This longest bone in the human body is found in the upper leg.

2. Known as the kneecap, this bone increases the leverage at the knee joint.

3. This shin bone, like the fibula, is found in the lower leg.

4. Known as the tail bone, this bone at the bottom of the vertebral column is a vestigial structure.

ANSWERS: 1. femur 2. patella 3. tibia 4. coccyx

TOSSUP 2: SOCIAL STUDIES/US HISTORY

This President ordered Douglas Macarthur's army in Washington to clear the Bonus Army. Previously, his endorsement of Warren Harding resulted in his appointment as Secretary of Commerce. His later "Southern Strategy" alienated African-American leaders who then turned to the Democrats for support. His administration saw passage of the highest tariff in American history, the Hawley-Smoot tariff. Name this President who overwhelmingly defeated Al Smith in the 1928 election but lost to FDR in 1932 due to unpopularity caused by the Great Depression.

ANSWER: Herbert Clark Hoover

BONUS 2: FINE ARTS/ART HISTORY

Name these museums.

1. This museum of art and culture was founded in 1764 by Catherine the Great, and is located in Saint Petersburg, Russia. It contains a notable collection of Egyptian antiquities.

2. This museum has multiple buildings, one of which is a massive glass pyramid while another is a much older palace. Pieces included in this famous French museum include Liberty Leading The People, the Venus de Milo, and the Mona Lisa.

3. This museum and art gallery in Madrid features primarily European art of the last millennia. Las Meninas, painted by Diego Velázquez, is the most famous work in the museum.

4. This art museum located on the edge of Central Park has a collection of more than two million works of art. It contains many pieces by American painters such as George Caleb Bingham, Winslow Homer, Thomas Eakins, and James Whistler.

ANSWERS: 1. The State Hermitage Museum 2. The Musee du Louvre 3. El Museo del Prado 4.The Metropolitan Museum of Art (prompt on Met) 

TOSSUP 3: SCIENCE/EARTH SCIENCE

One method of measuring this quantity is with a psychrometer, a device that requires dry-bulb and wet-bulb temperature readings. The dewpoint is the temperature at which this quantity reaches its maximum. Temperature and this quantity are the two variables in computing the heat index. Name this weather quantity, often expressed as a percentage, that is the ratio of the pressure of water vapor to that pressure in saturated air, a measure of how much water vapor is in the atmosphere.

ANSWER: relative humidity

BONUS 3: MISCELLANEOUS/POP CULTURE
Name these musical works by the late Michael Jackson.

1. This 1982 album featured "Beat It" and "Billie Jean" as well as the title song, and it became the world's best-selling album in 1984.

2. This song was the second track on this album Bad and reached number 1 on Billboard's Hot 100. After the title line, the speaker states that "you really turn me on" and "you knock me off my feet."

3. Released in 2001, this was Michael Jackson's last studio album.

4. As part of the Jackson Five, Michael Jackson sang the lead vocals in this 1970 song in which the speaker makes the title promise "where there is love."

ANSWERS: 1. Thriller 2. "The Way You Make Me Feel" 3. Invincible 4. "I'll Be There"

TOSSUP 4: SCIENCE/CHEMISTRY

For a substance having this property, the terms enantiotropic and monotropic are used to state whether one form of that substance is more stable than the others under all conditions. Phosphorus has this property because it can occur in either a volatile white form or a more stable red form. Name this property of an element that allows it to exist in two different forms with different physical properties, such as carbon being in graphite, coal, and diamond.
ANSWER: allotropy (accept word forms)

BONUS 4: SOCIAL STUDIES/ECONOMICS

Identify these historical schools of economics.

1. This school of the 16th through 18th centuries, whose advocates included Jean Baptiste Colbert, advocated production and accumulation of silver and gold, as well as a positive balance of trade.

2. That philosophy was replaced in the late 18th century by this philosophy that emphasized free markets and limited regulation.

3. Named for the British economist who wrote General Theory of Employment, Interest, and Money, this school encourages the use of government action to strengthen demand in a recession.

4. This economic school, whose proponents included Arthur Laffer and Milton Friedman, advocated lower taxes to stimulate private sector growth.

ANSWERS: 1. mercantilism 2. laissez-faire economics 3. Keynesian economics (or John Maynard Keynes) 4. supply-side economics (prompt on voodoo economics)

TOSSUP 5: LITERATURE/BRITISH LITERATURE

One of this poet's early works is prefaced by notes by "E.K." and contains twelve poems about the title characters, one for each month. In addition to The Shepheardes Calender, he wrote a more famous work in his namesake stanza, that has the Knight of Temperance as well as the Knight of Chastity, which begins with the Redcross Knight slaying a dragon to free Una before being recalled to serve the title character, Gloriana. Name this author of The Faerie Queene.
ANSWER: Edmund Spenser

BONUS 5: SOCIAL STUDIES/GOVERNMENT

Identify the following abilities of the President.

1. If a bill arrives at the President's desk and there are less than 10 days left in the Congressional session, the President can refuse to sign it, resulting in this.

2. When the President enters into an arrangement with a foreign power that is not ratified as a treaty, that arrangement is known by this name.

3. An important part of the separation of powers doctrine is this principle allowing the executive branch to resist demands for information or subpoenas. The Supreme Court case U.S. v. Nixon limited the application of this principle.

4. Although their constitutionality is questionable, these presidential decrees including the decision to intern Japanese-Americans and committing troops to Kosovo in 1999.

ANSWERS: 1. pocket veto (prompt veto) 2. executive agreement 3. executive privilege 4. executive orders

TOSSUP 6: MISCELLANEOUS/INTERDISCIPLINARY

In "The Destruction of Sennacherib," the Assyrian's cohorts are "gleaming in purple and" this color. Because the Prince of Morocco selects a chest of this color, he loses the opportunity to marry a wealthy woman in a Shakespeare play. An 1896 speech protesting the accumulation of wealth by William Jennings Bryan was titled "Cross of" this color. One half the quantity one plus root five is known as this color ratio. Name this color that also identifies the philosophical maxim "do unto others as you would have others do unto you."
ANSWER: gold (or golden)

BONUS 6: MATH/ALGEBRA

Pencil and paper ready. Consider the quadratic expression x squared plus 17 x plus 70.

1. What is the expression's leading coefficient?

2. What are the two roots of the expression?

3. What is the value of the expression's discriminant?

4. At what value of x will the expression attain its minimum value?

ANSWERS: 1. 1 2. negative 7 and negative 10 (must have both in either order, accept minus in place of plus) 3. 9 4. -8 1/2 (or -17/2 or -8.5)

TOSSUP 7: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. In a Cartesian plane, point A has coordinates 0 comma 0 and point B has coordinates 6 comma 8. Find the coordinates of point C given by the following construction: draw circles of radius 10 with centers A and B, connect A and B by a line, connect the points of intersection of the circles with another line, and let point C be the intersection of those two lines. The construction created a line that was a perpendicular bisector to segment AB; thus, C is the midpoint of segment AB. Find the coordinates of point C.

ANSWER: the ordered pair 3 comma 4 end ordered pair

BONUS 7: LITERATURE/US LITERATURE

Answer these questions about early American poets and poetry.

1. This man penned lyrics to the tune of "Anacreon in Heaven" titled "Defence of Fort M'Henry"; those lyrics later became our national anthem.

2. This prominent female poet penned "To My Dear and Loving Husband" and collected her poems in The Tenth Muse, Lately Sprung up in America.

3. This slave praised George III's repeal of the Stamp Act in "To the King's Most Excellent Majesty."

4. This poet wrote a poem "to him who in the love of nature holds / Communion with her visible forms" titled "Thanatopsis," in addition to "To a Waterfowl."

ANSWERS: 1. Francis Scott Key 2. Anne Bradstreet 3. Phyllis Wheatley 4. William Cullen Bryant

TOSSUP 8: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. Solve the following linear system of two equations in two variables. The first equation is x plus 2y equals 11, and the second equation is 2x minus y equals 7.
ANSWER: x equals 5 and y equals 3 (accept as ordered pair open parenthesis 5 comma 3 close parenthesis)

BONUS 8: LITERATURE/WORLD LITERATURE

Answer the following about Jorge Luis Borges.

1. Most of Borges' work was originally published in this language.

2. Borges was an author from this country. His story "El Sur" is set in Buenos Aires in this country.

3. This object is a motif of Borges' work and titles a collection of Borges stories. An Octavio Paz collection of essays is titled this "of Solitude," while a García Marquez novel is titled "The General in His" one of these objects.

4. In this Borges story, German spy Yu Tsun kills Dr. Stephen Albert to divulge the location of British artiller. Albert had been working on reconstructing the title novel.

ANSWERS: 1. Spanish (or español) 2. Argentina 3. labyrinths 4. "The Garden of Forking Paths" (or "El jardín de senderos que se bifurcan")

***HALF-TIME***

TOSSUP 9: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS (10 seconds)

The original formulation of this problem was created in 1959 by Marvin Gardner and involved three prisoners and a warden, who knew which of the three prisoners was to be executed. In 1990, Marilyn vos Savant published the correct solution to this problem, which states that by switching doors after a goat has been revealed, the probability of winning a car increases from one third to two thirds. Name this probability problem based on a hypothetical situation from Let's Make a Deal.
ANSWER: Monty Hall problem (accept equivalents for problem, accept Three Prisoners problem before "prisoners" is read)

BONUS 9: SOCIAL STUDIES/US HISTORY

Answer the following about annexation treaties that added area to the United States.

1. The United States acquired this territory of over five hundred thousand square miles in 1867 in a treaty that became known as "Seward's Folly."

2. This treaty known as "Venta de La Mesilla" was signed into effect by Franklin Pierce and approved by the US Senate in 1854. It gave the United States parts of the modern states of Arizona and New Mexico.

3. This treaty that gave the US lots of land in the West in exchange for fifteen million dollars ended the Mexican-American War.

4. This 1846 treaty was negotiated by Secretary of State James Buchanan and British Envoy Richard Pakenham. It ended a border dispute from the earlier Treaty of 1818.

ANSWERS: 1. Alaska 2. Gadsden Purchase 3. Treaty of Guadalupe-Hidalgo 4. Oregon Treaty

TOSSUP 10: LITERATURE/MYTHOLOGY

This god is red haired and bearded. His nemesis is a massive snake that he met when he accidentally caught it on a fishing trip. In the last battle, this god will fight and kill the Midgard snake with his father, though the snake will kill him as well. When fighting the snake, likely he will use his short-handled hammer named Mjollnir that magically returns to its owner after being thrown as well as being endowed with the power to shoot lightning bolts. Name this Norse god of thunder.

ANSWER: Thor

BONUS 10: FINE ARTS/CLASSICAL MUSIC HISTORY

Answer the following about works by composer Ralph Vaughan Williams.

1. His third symphony is better known under this title. It shares this name with a more famous work, Beethoven’s sixth symphony.

2. Vaughan Williams also wrote a fantasia on this traditional folk song. The hymn "What Child Is This" shares the same tune as the original song.

3. His second symphony shares this name with Joseph Haydn’s final symphony. It also is the name of the most populous city in Vaughan Williams’ home country.

4. Vaughan Williams' best-known orchestral piece, this piece that draws its main melody from a sixteenth century English composer who is credited for this in the title.

ANSWERS: 1. A Pastoral Symphony  2. Fantasia on Greensleeves  3. A London Symphony   4. Fantasia on a Theme of Thomas Tallis,  (or Fantasia on a Theme by Thomas Tallis, or Tallis Fantasia)  

TOSSUP 11: SCIENCE/BIOLOGY

Mechanisms that enable this ability usually involve negative feedback. The "plateau" named for this ability consists of the conditions under which life can be sustained. One example of this ability is that the human body's temperature is usually 98.6 degrees Fahrenheit. Name this ability for a living organism to maintain stable living conditions in its environment.
ANSWER: homeostasis

BONUS 11: MATH/GENERAL MATH

Pencil and paper ready. Answer the following questions about vectors.

1. What is the vector sum of the vectors 2 comma 3 and 4 comma negative 1?

2. What is the magnitude of the vector 2 comma 3?

3. What is the dot product of the vectors 2 comma 3 and 4 comma negative 1?

4. What is the magnitude of the cross product of the vectors 2 comma 3 comma 0 and 4 comma negative 1 comma 0?

ANSWERS: 1. the vector 6 comma 2 2. the square root of 13 3. 5 4. 14

TOSSUP 12: LITERATURE/US LITERATURE
In one minor scene in this novel, the narrator fills old cars with sawdust; that scene is part of one of the fifteen intercalary chapters in this work. Chapter six introduces the neighbor who refuses to move with his family, Muley Graves. The death of Jim Casy and the final scene where Rose of Sharon nurses a dying man are in what novel where the Joad family moves from Oklahoma to California, a work by John Steinbeck?
ANSWER: The Grapes of Wrath

BONUS 12: SCIENCE/CHEMISTRY

Answer the following about how substances dissolved in a solution can affect that solution's properties.

1. This is the term for any substance dissolved in a solution.

2. When a reagent is dissolved in a solution, this physical property increases. It is the temperature at which the vapor pressure of a substance equals the atmospheric pressure.

3. This is the collective term for the property mentioned in part 2, in addition to freezing point depression because they depend of the concentration of dissolved substances rather than their identity.

4. This law states that the vapor pressure of a solution equals the vapor pressure of the solvent times the mole fraction of dissolved reagent.

ANSWERS: 1. solute 2. boiling point (or boiling point elevation) 3. colligative properties 4. Raoult's Law

TOSSUP 13: SCIENCE/PHYSICS

Two answers required. The delta baryons are composed of these two particles, which are the only ones that can decay to each other via W particles. Name these constituents of the neutron and the proton, that do not affect the strangeness, charmness, topness, and bottomness numbers, and are the two lightest flavors of quarks.
ANSWER: up and down flavors of quarks (accept in either order)

BONUS 13: LITERATURE/MYTHOLOGY

Name the following characters from Greek mythology.

1. This titan was the son of Iapetus and the Oceanid Asia. After losing in the war between the titans and the Olympians, Zeus sentenced him to stand on the edge of Gaia and hold up Ouranos, to prevent the two from rejoining.

2. This son of Zeus was the god of poetry, games, healing and prophecy. He is the only major god to have the same name in Greece and Rome.

3. This woman proved that it is never a good idea to beat Athena in a contest and boast about it. She beat her in a weaving competition, and as a result she was turned into a spider.

4. This female deity was born of Cronus. This beautiful Goddess was an unfaithful wife to Hephaestus, who was not the father of her son Eros.

ANSWERS: 1. Atlas (or Telamon) 2. Apollo 3. Arachne 4. Aphrodite

TOSSUP 14: FINE ARTS/ART HISTORY

This sculpture was originally meant to depict Dante sitting in front of the gates of hell, considering his epic poem. It is because of this that the statue was originally named The Poet rather than this more common name. This work has been often parodied by having a man pose seated with his right elbow resting on his left knee. Name this work that depicts a nude man in deep meditation made by Auguste Rodin.

ANSWER: The Thinker (or Le Penseur) 

BONUS 14: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. Answer the following about geometric constructions.

1. These two objects are the only tools allowed to be used in a geometric construction.

2. Euclid's first proposition in The Elements is to construct this specific figure on a given line segment AB by using that segment as the radius of two circles centered at A and B and finding the intersection.

3. The last construction in the first book of The Elements is of this shape, which is used in Euclid's proof of the Pythagorean theorem.

4. One construction that is impossible to perform is this construction, because it requires constructing a segment whose length is the square root of pi. The Indiana pi bill implicitly redefined pi in an alleged method of performing this construction.

ANSWERS: 1. unmarked straightedge and (collapsible) compass (accept either order, accept unmarked ruler in place of straightedge but do not accept an unclarified answer of "ruler") 2. equilateral triangle 3. square 4. squaring the circle (or constructing a square whose area is equal to that of a given circle or equivalents)

TOSSUP 15: SOCIAL STUDIES/PHILOSOPHY

This thinker added an essay titled "An Attempt at Self-Criticism" to his first work, which he published fourteen years earlier. This author of The Birth of Tragedy, Out of the Spirit of Music also critiqued Christianity in On the Genealogy of Morals, a follow-up to a work this thinker wrote four years after The Gay Science, Beyond Good and Evil. Name this German thinker who created the idea of a "superman," the author of Thus Spoke Zarathustra who famously declared "God is dead."

ANSWER: Friedrich Wilhelm Nietzsche

BONUS 15: LITERATURE/BRITISH LITERATURE
Answer the following about an author of a collection of short pieces, Juvenilia, and three of her works.

1. This author of Lady Susan also wrote Emma.

2. In this work, Elizabeth Bennet ultimately marries Mr. Darcy.

3. This first novel of that author revolves around the daughters Elinor, Marianne, and Margaret Dashwood.

4. The Allens invite 17-year-old Catherine Morland to Bath at the start of this posthumous novel of hers.

ANSWERS: 1. Jane Austen 2. Pride and Prejudice 3. Sense and Sensibility 4. Northanger Abbey

TOSSUP 16: SOCIAL STUDIES/WORLD HISTORY
This man gained importance after the suicide of his cousin Crown Prince Rudolf and his father's subsequent passing of the succession rights. His attempts to marry Sophie Chotek were met with great resistance due to her lack of a proper royal lineage. He eventually persuaded his father to allow the marriage, but his children would not be allowed to become successors to the throne. This man is most remembered for an event occurring on June 28, 1914, in Sarajevo. Name this son of Franz Joseph, who survived one assassination attempt that day, only to fall to the bullets of Gavrilo Princip.

ANSWER: Franz Ferdinand, Archduke of Austria

BONUS 16: SCIENCE/PHYSICS

Answer the following about voltage in circuits.

1. This law states that voltage is the product of current and resistance.

2. The sum of the potential changes around a closed circuit must equal zero according to this scientist's second law.

3. Despite its name, this term for the voltage a battery generates is not actually a force.

4. This circuit component with variable resistance is often used as a voltage divider.

ANSWERS: 1. Ohm's Law 2. Gustav Robert Kirchhoff 3. electromotive force (or emf) 4. potentiometer

TIEBREAKER/REPLACEMENT TOSSUP: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS (30 seconds)

Pencil and paper ready. Find the number of distinguishable permutations of all the letters of the word squeegee, spelled S-Q-U-E-E-G-E-E. Since squeegee has four e's, you'll have to divide the number of ways to arrange all eight letters by the number of ways to arrange the four e's. If you simplify that expression, you can determine that the answer must be eight factorial over four factorial.
ANSWER: 1680 distinguishable permutations (or arrangements or the like)

TIEBREAKER/REPLACEMENT BONUS: SOCIAL STUDIES/WORLD HISTORY

Name these figures in Latin and South American independence movements.

1. This "father" of South American independence helped found "Gran Columbia," and he was known as "The Liberator."

2. He fought on the side of the Spanish against the French at the Battle of Bailen, but turned against Spain, capturing Lima and intending to liberate Peru. Later, he returned to his native Argentina.

3. Considered a founding father of Chile, this leader of Irish and Basque descent survived the Battle of Rancagua and was installed as Supreme Dictator of Chile.

4. This priest led the Mexicans in rebellion against the Spanish, which started with a speech known as the "Grito de Dolores" where he called for an uprising that would remain true to the Catholic faith.

ANSWERS: 1. Simón José Antonio de la Santísima Trinidad Bolívar Palacios y Blanco 2. José Francisco de San Martín Matorras 3. Bernardo O'Higgins Riquelme 4. Miguel Gregorio Antonio Ignacio Hidalgo y Costilla y Gallaga Mondarte Villaseñor

***END OF MATCH***

WHEATON NORTH FROSH/SOPH 2010

Questions by Gregory Gauthier, Jonathan Irving, Jeff Sommars, Sam Krc, and Mike Perovanovic

ROUND 4

TOSSUP 1: SOCIAL STUDIES/GEOGRAPHY

One explanation for this feature's origin involves the disconnection of two neighboring seas thousands of years ago, resulting in the formation of the New Euxine Lake at one end of this waterway. Two bridges cross this waterway, including the Fatih Sultan Mehmet Bridge, named for the man who conquered a city on the shores of this waterway in 1453. That city was known then as Constantinople but is now the most populous city in Turkey, Istanbul. Name this waterway, separating the Black Sea from the Sea of Marmara, a companion to the Dardanelles.

ANSWER: Bosporus Strait (or Bosphorus Strait; accept Istanbul Strait until "Istanbul" is read)

BONUS 1: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. There are two parallel lines running from left to right. The upper line has points in the order A, B, C from left to right, while the lower line has points in the order D, E, F from left to right. A vertical transversal intersects the two lines at B and E, and the order of four points on the transversal from top to bottom is G, B, E, H. Identify the following pairs of angles that are formed.

1. Angles ABE and BEF will be equal because they form this type of angle pair.

2. Angles ABG and HEF will be equal because they form this type of angle pair.

3. Angles ABE and DEH will be equal because they form this type of angle pair.

4. Angles ABE and BED will be complementary because they form this type of angle pair.

ANSWERS: 1. alternate interior angles 2. alternate exterior angles 3. corresponding angles 4. same-side interior angles

TOSSUP 2: SCIENCE/CHEMISTRY

An acid's pKa can be computed by taking the volume of reagent added at the point of inflection of the curve of this process, dividing by two, and finding the corresponding pH. That point of inflection in the curve used in this process is this process's equivalence point. The endpoint of this process is where the indicator used in this process changes colors. Name this process where an acid is reacted with increasing amounts of a base to determine its concentration.
ANSWER: titration

BONUS 2: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS

Pencil and paper ready. A random variable x is sampled from a continuous normal distribution with mean seventy and standard deviation ten.

1. What is the median of this distribution?

2. To the nearest percent, what is the probability that x will be between sixty and eighty?

3. If a certain x sampled from this distribution has a z-score of 2.5, what is the value of x?

4. What is the variance of this distribution?

ANSWERS: 1. 70 2. 68% 3. 95 4. 100

TOSSUP 3: LITERATURE/US LITERATURE

After this novel's protagonist enrolls in the Ilium School of Optometry, he finds himself fighting in the Battle of the Bulge, where he is subsequently captured. Later, that protagonist is kidnapped by the Tralfamadorians and forced to marry actress Montana Wildhack. There, the novel’s protagonist discovers he is "unstuck in time." Name this 1969 novel about time traveler Billy Pilgrim, written by Kurt Vonnegut, Jr.

ANSWER: Slaughterhouse-Five, or The Children's Crusade: A Duty-Dance With Death

BONUS 3: MISCELLANEOUS/POP CULTURE

Identify these actors from films in the 2000s.

1. This actor starred as Del Spooner in I, Robot and Robert Neville in I Am Legend.

2. This actor starred in Brokeback Mountain and played the Joker in The Dark Knight, which premiered after his death in January 2008.

3. He won Best Actor for playing the title role in the 2004 film Ray.

4. He won Best Actor twice in the 2000s for his roles in Mystic River and Milk.

ANSWERS: 1. Willard Christopher "Will" Smith, Jr. 2. Heath Andrew Ledger 3. Jamie Foxx (or Eric Marlon Bishop) 4. Sean Justin Penn

TOSSUP 4: SOCIAL STUDIES/WORLD HISTORY

The entity gaining power during this period gained decisive control at the battle of Hakodate, which occurred in the Boshin War, in which Yoshinobu sought to avoid losing power in this period. In this period, a legal code resembling those of France and Germany was adopted, and this period also saw creation of the Diet. Name this period, beginning in 1868, that ended the Tokugawa shogunate and saw industrialization and the end of isolationism in Japan.

ANSWER: Meiji restoration (accept words like "revolution" or other clear-knowledge equivalents in place of "restoration")

BONUS 4: FINE ARTS/JAZZ
Answer the following questions related to jazz.

1. Around the turn of the twentieth century, this predecessor of jazz began to develop. It is a very syncopated type of dance music, and one of its most famous composers is Scott Joplin.

2. By the 1930s, jazz had further developed into this genre, which features a strong rhythmic pattern as well as a large brass section. Benny Goodman was one of the first bandleaders for this type of dance music.

3. This instrument features prominently in much jazz music as well as band music in general. Musicians well known for playing it include Dizzy Gillespie, Don Ellis and Wynton Marsalis.

4. This piece opens famously with a clarinet glissando covering more than two octaves. It was originally written by George Gershwin for solo piano and jazz band.

ANSWERS:  1. ragtime 2. swing 3. trumpet 4. Rhapsody in Blue 

TOSSUP 5: FINE ARTS/ART HISTORY

This artist started his career as an apprentice to Verrocchio, with whom he created The Baptism of Christ. Shortly after this, he built a silver lyre, and was sent by Lorenzo de' Medici to give the lyre as a peace offering to the Duke of Milan. He kept extensive journals of all of his ideas, though they are written backwards. Name this Renaissance artist who made a famous painting of Jesus and the twelve apostles as well as a portrait of Lisa del Giocondo in works titled The Last Supper and Mona Lisa.

ANSWER: Leonardo da Vinci (accept either underlined portion)

BONUS 5: LITERATURE/WORLD LITERATURE

Identify a certain country and three authors from that country.

1. Name this country, whose policy of apartheid was criticized in Ah, but Your Land Is Beautiful, written by one of this country's authors.

2. This author of Ah, but Your Land Is Beautiful also told of how Absalom Kumalo moved to Johannesburg and murdered Arthur Jarvis in Cry, the Beloved Country.

3. This Nobel laureate used Springs, Transvaal as the setting for The Lying Days, but is better known for The Conservationist and July's People.

4. This playwright of The Blood Knot also created Master Harold...and the Boys.

ANSWERS: 1. Republic of South Africa 2. Alan Stewart Paton 3. Nadine Gordimer 4. Athol Fugard

TOSSUP 6: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. Solve for x if 2 raised to the 3 x power equals 4 raised to the x plus 2 power.
ANSWER: x = 4

BONUS 6: SCIENCE/CHEMISTRY

Answer the following about the history of theories of atomic structure.

1. This Greek adapted the ideas of his teacher Leucippus, and he theorized that atoms are indivisible, infinite, and indestructible.

2. In the early 1800s, this English scientist who formulated the law of partial pressures theorized that different elements have different atomic masses.

3. This scientist's gold foil experiment showed that the nucleus of an atom is small and positively charged.

4. The gold foil experiment falsified this theory in which the atom consists of negative charges in a sea of positive charge.

ANSWERS: 1. Democritus of Abdera 2. John Dalton 3. Ernest Rutherford 4. plum pudding model/theory

TOSSUP 7: SCIENCE/ASTRONOMY

One of these objects is covered with an ocean whose icy surface is cracked because of massive tides. Another one of these objects was first passed by Pioneer 10 and 11, and has a sulfur dioxide atmosphere. Another one of these entities is the largest moon in our solar system. Callisto is one of the Galilean ones, like Europa, Io and Ganymede. Identify these moons that orbit our solar system's largest planet.
ANSWER: Galilean moons/satellites of Jupiter (accept Galilean moons of Jupiter before read; prompt on moons/satellites in the Solar System before "moon" is read)

BONUS 7: LITERATURE/BRITISH LITERATURE

Name the following nonfiction writers from the 17th and 18th centuries.

1. This author contributed to the development of the scientific method with his 1620 work Novum Organum.

2. This author became a forerunner to modern historians when he published his seminal Decline and Fall of the Roman Empire.

3. He argued that the life of man was "solitary, poor, nasty, brutish, and short" without the central government he advocates in his Leviathan.

4. This author is best known for a 1653 work on fly fishing, The Compleat Angler.

ANSWERS: 1. Sir Francis Bacon 2. Edward Gibbon 3. Thomas Hobbes of Malmsbury 4. Izaak Walton

TOSSUP 8: MISCELLANEOUS/INTERDISCIPLINARY

In 1871, a populist government led by Louis Auguste Blanqui was established in this city, known as this city's "commune." It's not located in England, but this city is mentioned in the title of George Orwell's first full-length work about his own experiences in poverty: Down and Out in this city and London. This city shares its name with the mythological figure who killed Achilles with an arrow to the heel. Divided into twenty arrondisements, this city is the capital of a country that had a regime in World War II centered in Vichy. Name this city on the river Seine that is the most populous city in France.
ANSWER: Paris, France (accept Paris commune)

BONUS 8: SOCIAL STUDIES/WORLD HISTORY

Name these European explorers.

1. This explorer, who looked for the Northwest Passage, found both a large bay in Canada and the river who mouth is in New York City, which are both named after him.

2. This Spanish explorer discovered Florida while searching for the Fountain of Youth.

3. This Portuguese explorer died in the Philippines while making his circumnavigation attempt from 1519 to 1521.

4. This sixteenth century Spanish explorer was the first European to discover the Mississippi River.

ANSWERS: 1. Henry Hudson 2. Juan Ponce de León y Figueroa 3. Ferdinand Magellan 4. Hernando de Soto

***HALF-TIME***

TOSSUP 9: FINE ARTS/CLASSICAL MUSIC HISTORY

This composer was awarded an honorary doctorate from the University of Breslau, and since he did not want to go to Poland to accept the degree, he decided to write the piece Academic Festival Overture for them to express his gratitude. He intentionally chose never to write an opera because he preferred to write music without any explicit setting. Other well-known pieces of his include the Tragic Overture, and a set of 21 dance pieces, based primarily on Hungarian themes. Name this composer of A German Requiem and a famous lullaby.

ANSWER: Johannes Brahms 

BONUS 9: SCIENCE/BIOLOGY

Answer the following about a phenotypical equilibrium and how it may fail to be achieved.

1. This doubly-eponymous law states that, under certain equilibrium conditions, the allele and genotypic frequencies remain constant and can be computed using algebra.

2. One way that the equilibrium may not occur is if some phenotypes are better able to reproduce than others, a phenomenon known by this name.

3. Another way that the equilibrium may fail is if this movement between populations occurs.

4. This is the phenomenon in which a small population size allows for large random variations from the expected allele frequency.

ANSWERS: 1. Hardy-Weinberg equilibrium (or Hardy-Weinberg law or Hardy-Weinberg principle) 2. natural selection 3. migration (or emigration and/or immigration) 4. genetic drift

TOSSUP 10: SOCIAL STUDIES/RELIGION

In this religion's creation myth, the two creator deities stand atop a "floating bridge of the heavens" and thrust a spear into the ocean to create the first island. There are said to be eight million spirits in this religion. The central figure in this religion's pantheon is a daughter of Izanagi and brother of Susanoo. That deity is the sun-goddess Amaterasu. Name this traditional belief system that values "spiritual essences" called kami, still practiced by many residents of Japan.

ANSWER: Shintoism (or Kami-no-michi)

BONUS 10: MATH/GENERAL MATH

Answer the following questions from graph theory.

1. In an undirected graph, these entities connect pairs of vertices.

2. In an undirected graph, the number of the entities in part 1 that adjoin a particular vertex is this quantity of a vertex.

3. This is the term for an undirected graph where two vertices are connected to each other by an entity in part 1 at most once and no vertex is connected to itself.

4. This is the term for a directed graph where every pair of vertices is connected by a single arc going from one vertex to the other.

ANSWERS: 1. edges 2. degree 3. simple graph 4. tournament

TOSSUP 11: MATH/GENERAL MATH (10 seconds)

This set does not contain the number zero, but it can be constructed using the Peano axioms, which guarantee that every member of this set has a unique successor. This set obeys the well-ordering principle, which states that any nonempty subset of this set has a least element. The Fundamental Theorem of Arithmetic guarantees that every member of this set greater than 1 has a unique prime factorization. The cardinality of any finite nonempty set is an element of this set, which can be generated by starting with 1 and adding 1 repeatedly. Name this set of numbers that begins 1, 2, 3 and so on.
ANSWER: natural numbers (or N or positive integers or Z+; do not accept integers or nonnegative integers or whole numbers or Z)

BONUS 11: SOCIAL STUDIES/US HISTORY

Answer the following about the impeachment of Andrew Johnson.

1. As part of the articles of impeachment, the House charged Johnson with violating this act.

2. The crisis began when Johnson sought to remove this Secretary of War.

3. A factor in the conviction proceedings was that the removal of Johnson would cause this Radical Republican to become President.

4. This treasury secretary under Lincoln, who was then serving as Chief Justice, headed the trial.

ANSWERS: 1. Tenure of Office Act of 1867 2. Edwin McMasters Stanton 3. Benjamin Franklin "Bluff" Wade 4. Salmon Portland Chase

TOSSUP 12: SOCIAL STUDIES/US HISTORY

This concept initially included the word "Divine," which was later replaced. Frederick Turner's thesis argued that Americans were shaped through their belief in this concept. Journalist John O'Sullivan appears to have first written it about Texas, but it gained prominence when applied to Oregon. The shouts of "Fifty-four forty or fight" epitomized what belief that American was entitled to lands from "sea to shining sea"?

ANSWER: Manifest Destiny

BONUS 12: LITERATURE/US LITERATURE

Name these authors that are known for publishing very few novels.

1. The only known novel this author published is her 1960 novel To Kill a Mockingbird.

2. This author only wrote two novels, Wise Blood and The Violent Bear It Away, although she is better remembered for collections of short stories like A Good Man Is Hard to Find.

3. This author of The Neon Bible is better remembered for his only other novel, published posthumously, A Confederacy of Dunces.

4. This author of At Fault and The Awakening also wrote short stories such as one where Mrs. Millard dies of shock that her husband is still alive, "The Story of an Hour."

ANSWER: 1. Nelle Harper Lee 2. Mary Flannery O'Connor 3. John Kennedy Toole 4. Kate Chopin (or Katherine O'Flaherty)

TOSSUP 13: SCIENCE/PHYSICS

For this device, calculating T ("big-T") requires knowing the moment of inertia if this device is compound. If this device is simple, then T is given by two pi times the square root of L over g. When this device's range of motion is small, it approximates simple harmonic motion. Name this device, consisting of an object attached to a massless rod oscillating back and forth.
ANSWER: pendulum

BONUS 13: FINE ARTS/ART HISTORY

Answer the following questions about the works of Claude Monet.

1. Monet painted in this style of painting. The movement possessed a philosophy of expressing one's perceptions before nature, especially as applied to landscape painting.

2. The movement described in part one was actually given its name by one of Monet’s paintings. It features water, sky, and a prominent sun.

3. Monet painted this series of twenty-five works that depict a rural setting at different times of the year. It is notable for its thematic use of repetition to show different perceptions of light.

4. This series of 250 oil paintings was painted later on in Monet’s life. Each work features Monet's flower garden.

ANSWERS: 1. Impressionism 2. Impression, Sunrise (or Impression, soleil levant) 3.Haystacks (or Wheatstacks) 4. Water Lilies (or Nympheas)

TOSSUP 14: LITERATURE/BRITISH LITERATURE

This character "smiled ... whene'er [the speaker] passed her," but after the speaker gave commands, "all smiles stopped together." This woman ranked the speaker's "gift of a nine-hundred-years-old name / with anybody's gift," and the speaker laments that "she had / a heart ... too soon made glad." Name this woman painted by Fra Pandolf on the wall, "looking as if she were alive," the title character of a Robert Browning poem.
ANSWER: "My Last Duchess"

BONUS 14: SOCIAL STUDIES/PSYCHOLOGY

Answer the following about learning in psychology.

1. This Russian psychologist, considered the father of classical conditioning, trained dogs to salivate to formerly neutral stimuli, such as a bell.

2. In this famous experiment, John Watson trained the namesake baby to fear a white rat by hitting a steel bar any time the baby approached the rat.

3. One of the best-known exponents of behaviorism, this psychologist used operant conditioning to train pigeons to perform rituals in his namesake box.

4. This psychologist used his "Bobo doll" studies to demonstrate his theory of reciprocal determinism: that the environment and a person's behavior both affect each other.

ANSWERS: 1. Ivan Pavlov 2. Baby Albert experiment 3. Burrhus Frederic Skinner 4. Albert Bandura

TOSSUP 15: MATH/GEOMETRY AND TRIGONOMETRY (30 seconds)

Pencil and paper ready. Triangle ABC is a right triangle with hypotenuse AB. An altitude drawn from C intersects AB at D. Find the length of CD if AD equals 3 and BD equals 5. You can solve the problem by setting up a similarity relation between the two triangles formed by the altitude and solve the proportion. However, it may be more helpful to know that the length of the altitude can be calculated by taking the lengths of the two segments of the hypotenuse and computing their geometric mean, which involves multiplying their lengths together and taking the square root.

ANSWER: the square root of 15

BONUS 15: SCIENCE/PHYSICS

Answer the following about the bending of light.

1. This is the term for the bending of light that takes place when light speeds up or slows down as it crosses a boundary.

2. The angle at which light bends in the phenomenon in part 1 can be calculated using this law, named for the Dutch mathematician who discovered it.

3. This is the bending of light as it travels around obstacles or through small openings.

4. The phenomenon in part 3 is used with interference in this experiment by Thomas Young, which provides evidence that light has a wave nature.

ANSWERS: 1. refraction (do not accept diffraction) 2. Snell's Law 3. diffraction (do not accept refraction) 4. double-slit experiment

TOSSUP 16: LITERATURE/MYTHOLOGY

This god travelled on a solar boat known as the Mandjet in his daily duty of protecting the sun from the waters of the underworld that it went through in the night. This most widely worshiped of Egyptian deities was frequently confused with gods of other religions, thus forming composite deities. His many worshipers would offer prayers and hymns to him, and even attempted spells to help him protect the sun. This god was thought to be in control of the underworld, the earth and the sky. Name this sun god of Egyptian mythology.

ANSWER: Ra

BONUS 16: MATH/ALGEBRA

Pencil and paper ready. Solve these problems about a rational expression in x.

1. Determine all the real numbers for which the expression quantity x squared minus 6 x plus 9 end quantity divided by the quantity x squared minus 9 end quantity is not a real number.

2. When x is the positive real number for which the preceding expression is not defined, the function has this type of discontinuity where the limit of the expression as x approaches that number is defined.

3. Find the value of the expression when x equals 10.

4. Find the equation for the horizontal asymptote of the graph of that expression.

ANSWERS: 1. 3 and -3 (must have both, in either order; do not prompt) 2. removable discontinuity (or hole) 3. 7 over 13 (or seven thirteenths, or seven divided by thirteen, or 0.538461 repeating) 4. y equals 1 (accept f of x in place of y)

TIEBREAKER/REPLACEMENT TOSSUP: SCIENCE/BIOLOGY

One key step in this process can occur via lightning breaking up the namesake substance or bacteria converting it into an anion. Regardless of the method of that step occurring, that step in this process is called fixation. This process is complete when waste is converted to the product of the Haber process via ammonification. Name this process that circulates and reuses the most abundant element in earth's atmosphere.
ANSWER: nitrogen cycle

TIEBREAKER/REPLACEMENT BONUS: FINE ARTS/ART HISTORY

Answer the following set of questions about a certain artist and his works.

1. This painting is painted primarily with shades of blue, and features an elderly man looking down while holding a stringed instrument.

2. This different painting by the same artist features a bull, a horse, a dead soldier, a light bulb within an eye, daggers, and other hard to distinguish figures. It is painted in black, blue, and white.

3. The work in part 2 is a piece in this style, the movement of art for which the artist is most famous. Juan Gris was another famous practitioner of this style.

4. This artist painted the works in parts 1 and 2. He had a blue period and a rose period before he began to practice the answer to part three. He also sculpted a large statue that is currently situated in Daley Plaza.

ANSWERS: 1. The Old Guitarist 2. Guernica 3. Cubism 4. Pablo Diego Picasso 

***END OF MATCH***

WHEATON NORTH FROSH/SOPH 2010

Questions by Gregory Gauthier, Jonathan Irving, Jeff Sommars, Sam Krc, and Mike Perovanovic

ROUND 5

TOSSUP 1: SCIENCE/BIOLOGY

This organelle releases cytochrome c in apoptosis. Inner folds in this organelle's matrix-enclosing inner membrane, called cristae, are central to the Krebs cycle's electron transport chain. Like the chloroplast, this organelle reproduces through binary fission. Name this cell organelle that generates ATP for the cell to use as energy.
ANSWER: mitochondrion (or mitochondria)

BONUS 1: MISCELLANEOUS/INTERDISCIPLINARY

Identify these verdant things.

1. The theme song of this 1965 CBS show describes it "as the place to be, [where] farm living is the life for me."

2. This group of Revolutionary War soldiers was famously led by Ethan Allen.

3. This novel by Welsh author Richard Llewellyn tells the story of the Morgans, a mining family.

4. This term, coined by Sylvia Wright, describes any misinterpretation of a well-known phrase, such as mistaking "Surely goodness and mercy" as "Surely good Mrs. Murphy."

ANSWERS: 1. Green Acres 2. Green Mountain boys 3. How Green Was My Valley 4. mondegreen

TOSSUP 2: SOCIAL STUDIES/WORLD HISTORY

This leader named Lanfranc as Archbishop of Canterbury. One factor that helped this leader win the throne was the attack by Harold Hardrada, the King of Norway, against this leader's rival at the Battle of Stamford Bridge. His survey of land ownership was collected in his Domesday book. Name this man who defeated Harold Godwinson at the Battle of Hastings in 1066, becoming the first Norman king of England.

ANSWER: William the Conqueror (or William I of England, or William II, Duke of Normandy, or William the Bastard; accept William of Normandy before "Norman" is read and prompt afterwards; prompt on William)

BONUS 2: SCIENCE/ASTRONOMY

Name these features of our solar system.

1. This seventh-closest planet to the sun is tilted ninety-eight degrees on its side, making its seasonal variations unusual.

2. This Neptunian storm was discovered by Voyager 2 in 1989 and disappeared in 1994.

3. This volcano on Mars is the largest in the solar system.

4. Pluto is the largest object found in this region, whose objects are about thirty to fifty AU from the sun and orbit faster than objects in the Oort cloud.

ANSWERS: 1. Uranus 2. Great Dark Spot 3. Olympus Mons 4. Kuiper Belt

TOSSUP 3: LITERATURE/WORLD LITERATURE

One work of this author is based on a work of Theocritus and has a title referring to the care of cattle. Another of this author's works is dedicated to Maecenus and deals with the regrowth of agriculture. Name this author of the Eclogues and the Georgics who also wrote an epic poem about an opponent of Turnus who as the last Trojan finds Dido and settles in Italy, the Aeneid.
ANSWER: Virgil (or Publius Vergilius Maro)

BONUS 3: FINE ARTS/ART HISTORY

Name these French Impressionist artists.

1. This painter strongly influenced the development of Impressionism. He focused much of his work on beauty and in particular sensuality. One of his works, Luncheon of the Boating Party, depicts a group of his friends.

2. This painter painted Olympia and The Luncheon on the Grass. In another work, A Bar at the Folies-Bergère, it is interesting to note that the mirror that can be seen behind the bartender does not accurately reflect the scene.

3. This painter and sculptor was strongly associated with dance as over half of his works depict dancers. A notable exception is the painting The Bellelli Family which includes no dancers, but instead has his aunt, uncle and cousins.

4. This artist bridged the gap between Impressionism and Post-Impressionism. Many of his works are stilllifes, which include fruit carefully placed on tablecloths. Other pieces of his include The Cardplayers, and Woman in a Green Hat.

ANSWERS 1. Pierre-Auguste Renoir 2. Edouard Manet (do not accept Monet) 3. Edgar Degas 4. Paul Cezanne

TOSSUP 4: MISCELLANEOUS/POP CULTURE

Sam Murray won this show's "Tournament of Ten" in November 2009. Three months earlier, Ken Basin lost a record amount of money on this show. Its 2008-2009 season added a listing of categories from which questions come, the opportunity to "Ask the Expert," and the imposition of time limits on answering questions. Nancy Christy and Kevin Smith won this show's top prize in 2003 under current host Meredith Vieira. Name this show originally hosted by Regis Philbin, where contestants could use lifelines before giving their "final answers" in an attempt to win the title seven-figure prize.
ANSWER: Who Wants to Be a Millionaire?

BONUS 4: SOCIAL STUDIES/GEOGRAPHY

Name these geographical features of Africa.

1. This inactive volcano in northeastern Tanzania contains Kibo Peak, the highest point in Africa.

2. Eskom, the largest producer of electricity in Africa, operates hydroelectric dams on this longest river in South Africa.

3. This southernmost point in Africa and the official dividing point between the Atlantic and Indian oceans is this cape southeast of the Cape of Good Hope.

4. The White Nile is the only river to leave this largest African lake that 19th century British explorer John Hanning Speke named.

ANSWERS: 1. Mount Kilimanjaro 2. Orange River (or Gariep River, or Groote River, or Senqu River) 3. Cape Agulhas 4. Lake Victoria Nyanza (or Lake Ukerewe, or Lake Nalubaale, or Lake Sango, or Lake Lolwe)

TOSSUP 5: FINE ARTS/CLASSICAL MUSIC HISTORY

One movement in this work had its andante maestoso melody rewritten as Thaxted, the tune for "I Vow to Thee, My Country." Like Beethoven's Ninth Symphony, the last movement of this work includes a chorus, as well as the first known fade-out ending in classical music. The first movement of this work begins in five-four time. Subtitles of movements in this work are The Mystic and The Bringer of War. Name this Gustav Holst suite whose seven movements are named for the seven title celestial bodies besides Earth.

ANSWER: The Planets (or Holst opus 32)

BONUS 5: LITERATURE/US LITERATURE

Answer the following about the playwright of Suddenly Last Summer and his works.

1. Name this playwright, who is more famous for A Streetcar Named Desire.

2. In A Streetcar Named Desire, this man, the husband of Stella, rapes Blanche DuBois.

3. Laura, Tom, and Amanda Wingfield are characters in this play about the title collection of animals.

4. Reverend T. Lawrence Shannon is a character in this play set in Mexico.

ANSWERS: 1. Tennessee Williams (or Thomas Lanier Williams) 2. Stanley Kowalski (accept either half) 3. The Glass Menagerie 4. The Night of the Iguana

TOSSUP 6: MATH/GENERAL MATH (30 seconds)

Pencil and paper ready. Mike wants to find the price, in cents, at which he must sell each of 100 cups of lemonade to break even. It costs ten dollars to run his stand, and each cup requires water, lemonade mix, and sugar. For each cup of lemonade, the water costs three cents, the lemonade mix costs two cents, and the sugar costs two cents. Dividing the fixed cost of running the stand by the number of cups will give you a per-unit cost for the stand, which you can then add to the cost of the ingredients to get the break-even price. At what price in cents must Mike sell his 100 cups of lemonade to break even?
ANSWER: 17 cents

BONUS 6: SCIENCE/PHYSICS

Answer the following about magnetism.

1. This is the term for the point source of a magnetic field, conventionally designated "north" or "south."

2. A large magnetic field is used to cause hydrogen atoms to change spins in this type of medical imaging.

3. Iron, cobalt, and nickel are materials exhibiting this type of magnetism, in which their electron spins can easily be aligned to form a magnetic domain that is relatively permanent due to hysteresis.

4. This is the term for a coiled wire that becomes an electromagnet when current is applied.

ANSWERS: 1. magnetic dipole 2. magnetic resonance imaging (or MRI) 3. ferromagnetism 4. solenoid

TOSSUP 7: SOCIAL STUDIES/US HISTORY

Diplomatic relations soured by this event were repaired by the Treaty of Morfontaine. In this event, the foreign nation involved desired a formal apology from President John Adams, as well as three other items including fifty thousand pounds sterling at a meeting attended by Charles Pinckney, John Marshall, and Elbridge Gerry and their three foreign counterparts. In this event, the American delegation rejected the French terms and answered "Not a sixpence!" Name this event where Charles Tallyrand sought a bribe from the United States through three alphabetically-minded agents.

ANSWER: XYZ affair

BONUS 7: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. Compute the following surface areas and volumes.

1. What is the volume, in cubic inches, of a rectangular prism whose height is 2 inches, whose width is 3 inches, and whose length is 4 inches?

2. What is the total surface area, in square inches, of the prism in part 1?

3. What is the volume, in cubic inches, of a cone whose radius is 5 inches and whose height is 12 inches?

4. What is the total surface area, in square inches, of the cube in part 3?

ANSWERS: 1. 24 cubic inches (or inches cubed) 2. 52 square inches (or inches squared) 3. 100 times pi cubic inches (or inches cubed) 4. 90 times pi square inches (or inches squared)

TOSSUP 8: LITERATURE/MYTHOLOGY

In one myth, this female deity tries to grant immortality to a child, but the mother of the child stops her from putting the boy in the fire the last time thus failing to complete the ritual. In a more famous myth, this goddess has her daughter stolen by her brother Hades, and the Earth began to wither without the care of this goddess. Eventually, she finds her daughter but is forced to share her with Hades, which leads to the creation of the seasons. Name this Greek goddess of grain, and fertility who was also the mother of Persephone.

ANSWER: Demeter (accept Ceres until "Hades" is read)

BONUS 8: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS

Pencil and paper ready.  You are investigating the mass of ACME's ball bearings.  ACME claims the bearings have a mean mass of 12 grams, but you think that the actual mean mass is less than 12 grams.

1. What is term for the statement "x-bar is less than 12" that you want to assume by proving that the null hypothesis is probably wrong?

2. If you sample ten ball bearings and find their total mass to be 115 grams, what is the sample mean, in grams, that you get from that sample?

3. Suppose the critical region for your sample mean was all values less than or equal to 11 grams. On this basis, what is your conclusion about the null hypothesis?

4. If you are performing the test at a five percent level of significance, then you run a five percent risk of committing what type of statistical error?

ANSWERS: 1. alternate hypothesis (or alternative hypothesis or H-sub-a or H-sub-1) 2. 11.5 grams (or 11 1/2 grams, or 23/2 grams) 3. we fail to reject the null hypothesis (accept equivalents like "do not reject," but do not accept any mention of saying that we accept the null hypothesis or that it is true) 4. Type I error (prompt on answers such as rejecting a true null hypothesis)

***HALF-TIME***

TOSSUP 9: SCIENCE/CHEMISTRY

One element in this group was produced by the bombardment of californium with a calcium beam and is the heaviest known element. In addition to ununoctium, another element in this group is part of a trioxide compound that reacts violently with organic compounds, and that element's difluoride, tetrafluoride, and hexafluoride compounds are uncharacteristic of this group whose elements have full valence shells. Identify this group of elements including xenon, argon, neon, and helium, located at the far right of the periodic table that are named for their non-reactivity.
ANSWER: noble gases (or inert gases or group 18 or group O; prompt group VIIIa or group VIIIb)

BONUS 9: FINE ARTS/OPERA

Name these famous operas.

1. Mozart wrote this opera in 1791, and it includes characters such as Papageno, Papagena, and the Queen of the Night.

2. A Giuseppe Verdi opera, this work concerns a humpbacked court jester whose daughter dies in his arms in the final act.

3. Made up of four distinct epic operas, Wagner wrote this set of operas based loosely on characters from Norse mythology. If performed as a block, it would take roughly fifteen hours to complete.

4. Considered an American Folk Opera by the composer, it concerns African-American life in Charleston, South Carolina. It is George Gershwin's only opera.

 ANSWERS: 1. The Magic Flute 2. Rigoletto 3. Ring Cycle (or Der Ring des Nibelungen, or The Ring of the Nibelung; do not accept individual sections of the larger work) 4. Porgy and Bess 

TOSSUP 10: MATH/GEOMETRY AND TRIGONOMETRY (30 seconds)

Pencil and paper ready. Ron has used ten gallons of white paint to create on his driveway a filled equilateral triangle with sides of length two feet. He wants to find the number of gallons of paint it will take him to paint a larger filled white equilateral triangle on the pavement with sides of length six feet. Since all equilateral triangles are similar, you can create a proportion between the squares of the lengths of the sides and the area. Using this information, how many gallons of paint will Ron need to paint the larger six-foot triangle?
ANSWER: 90 gallons of white paint

BONUS 10: SOCIAL STUDIES/WORLD HISTORY

Identify these facts about the Peloponnesian War.

1. Athens lost the Peloponnesian War to this belligerent, the leading city-state of the Peloponnesian League.

2. This Athenian general, known as the "first citizen" of Athens, led Athens at the beginning of the war.

3. This agreement initially ended fighting for the first half of the war, but the peace lasted less than a decade.

4. Afterwards, Athens restarted hostilities by invading this island and its city-state of Syracuse, which resulted in a massive loss for the Athenians.

ANSWERS: 1. Sparta (or Sparte; or Lacedaemonia) 2. Pericles 3. Peace of Nicias 4. Sicily

TOSSUP 11: FINE ARTS/ART HISTORY

Chartres Cathedral was reconstructed in this style in the 13th century, which explains the lack of symmetry. This type of cathedral architecture evolved from Romanesque architecture in the 12th century. At this point in time, cathedrals were being built in increasingly large size, and the development of the ribbed vault, pointed arch, and the flying buttress allowed this new type of construction. Name this style of architecture, a famous example of which is the Paris cathedral Notre Dame.

ANSWER: Gothic style of architecture

BONUS 11: LITERATURE/BRITISH LITERATURE

Name these poems by John Keats.

1. This poem addresses the "still unravish'd bride of quietness" and concludes "Beauty is truth, truth beauty,--that is all / Ye know on earth, and all ye need to know."

2. This first long poem of Keats adapts a Greek myth in telling of the title character's love for Diana.

3. In this poem, after the speaker laments his pains from drinking hemlock, he exclaims that the title bird "[was] not born for death" and asks whether his experience was "a vision, or a waking dream."

4. The "knight-at-arms" in this poem is "alone and palely loitering" because his title lover cast him on the side of a cold hill.

ANSWERS: 1. "Ode on a Grecian Urn" 2. Endymion 3. "Ode to a Nightingale" 4. "La Belle Dame Sans Merci"

TOSSUP 12: LITERATURE/BRITISH LITERATURE

In one of this poet's monodies, the speaker comes "to pluck your berries harsh and crude" in an elegy for the title character, Lycidas. He wrote of a Danite son of Manoa who on Dagon's feast day destroys a Philistine temple, leaving "calm of mind all passions spent." In addition to Samson Agonistes, this poet wrote a work of twelve books "Of Man's First Disobedience, and the Fruit / Of that Forbidden Tree." Name this blind poet of Paradise Lost.
ANSWER: John Milton

BONUS 12: SOCIAL STUDIES/US HISTORY

Name these politicians involved in the election of 1824.

1. Although this candidate won a plurality of the popular vote, the House denied him the presidency.

2. This man eventually won the presidency, despite winning only thirty percent of the popular vote.

3. Instrumental in allowing the candidate in part 2 to win, he later became Secretary of State in an action often called the "Corrupt Bargain."

4. This Georgia candidate got the third-highest number of electoral votes, thereby knocking out the candidate in part 3 from the presidential race.

ANSWERS: 1. Andrew Jackson 2. John Quincy Adams (or JQA; prompt Adams; do not accept John Adams) 3. Henry Clay, Sr. 4. William Harris Crawford

TOSSUP 13: SOCIAL STUDIES/CURRENT EVENTS

Early in his life, this man worked on films in the True-Life Adventures series. This man fought two wars in 1984 and the 2000s to "Save" the company he led. This man's longtime partnership with Stanley Gold allowed him to gain financial wealth and power over the company his father and uncle founded. Name this man who died of stomach cancer December 16, 2009, the nephew of Mickey Mouse creator Walt Disney.

ANSWER: Roy Edward Disney (prompt on Disney before it is read)

BONUS 13: LITERATURE/MYTHOLOGY

Zeus was a particularly promiscuous god. Name these children of Zeus.

1. Though sometimes described as the god of warfare, he is better known as the god of bloodlust. His mother was Hera, and he himself fathered more than twenty children including Eros.

2. This daughter of Zeus had a fraternal twin brother. She was the goddess of hunting, fertility and chastity. In one particular myth, she had a Theban prince killed by his own hounds for boasting that he was a better hunter than she.

3. This hero was born of the mortal mother Danae. He lived an active life, killing a notable Gorgon with the help of Hermes' sword and Athena's highly polished shield. He also eventually married Andromeda.

4. This different hero was given his name in Zeus' attempt to appease Hera’s anger over his infidelity. Hera did not accept Zeus' apology, and instead drove the son to slay his own children, thereby starting him on his famous adventures.

ANSWERS:  1. Ares 2. Artemis 3. Perseus 4. Heracles (do not accept Hercules, as this is asking for children of Zeus) 

TOSSUP 14: SOCIAL STUDIES/GOVERNMENT

Linda Coffee and Sarah Wellington represented the plaintiff in this case against the Texas District Attorney. The plaintiff in this case was a carnival worker named Norma McCorvey. The dissent in this case was written by White and Rehnquist, while Blackmun wrote this case's majority opinion. The companion case to this case was Doe v. Bolton. Section VIII of this case's majority opinion uses the Fourteenth Amendment to establish a "right to privacy." Name this 1973 Supreme Court decision that established the right of women, up until viability of the fetus, to obtain an abortion.

ANSWER: Roe v. Wade (or Wade v. Roe; accept Norma Leah McCorvey or Norma Leah Nelson before "Norma" is mentioned)

BONUS 14: SCIENCE/CHEMISTRY

Answer the following about voltaic cells.

1. This term refers to either of the two containers surrounding the electrodes in a voltaic cell.

2. At this electrode, reduction takes place.

3. At the other electrode, this complementary process to reduction occurs.

4. To prevent a buildup of charge, the two containers must be joined by a semipermeable membrane or this structure, filled with ions.

ANSWERS: 1. half-cells 2. cathode (prompt positive electrode) 3. oxidation 4. salt bridge

TOSSUP 15: MATH/ALGEBRA (10 seconds)

By definition, a group has these entities, but a monoid does not. A field has these entities under addition for all elements and under multiplication for all nonzero elements. A square matrix has one of these entities if and only if it has a nonzero determinant. For real numbers, the multiplicative form of this entity is also known as the reciprocal. For any element, this entity is defined as an element so that a binary operation performed on the two elements gives the identity. Name this term for numerical "opposites," such as one and negative one under addition.
ANSWER: inverses

BONUS 15: SCIENCE/BIOLOGY

Answer the following about meiosis.

1. This is the total number of daughter cells that result from a single cell undergoing meiosis.

2. The resulting cells are known by this term because they have half the number of chromosomes as the parent diploid cells.

3. In this longest phase of meiosis, the nucleolus dissolves and homologous chromosomes pair.

4. Occurring in the phase in part 3, this process involves exchanging chromosome parts at chiasmata, enabling genetic recombination.

ANSWERS: 1. 4 daughter cells 2. haploid 3. prophase I (prompt prophase) 4. crossing-over

TOSSUP 16: SCIENCE/PHYSICS

This problem was first proposed by Paul Langevin. One answer to this problem notes the change in the rate of the passage of time after the turnaround, which causes the spaceship to change inertial frames. Name this relativistic thought experiment where, thanks to high speed travel, two people born at the same time can have different ages.
ANSWER: twin paradox

BONUS 16: MATH/ALGEBRA

Pencil and paper ready. Consider the 2 by 2 matrix A whose entries are in the top row from left to right, 4, 2, and in the bottom row from left to right, 3, negative 1.

1. What is the top-left entry of the matrix 3A?

2. What is the top-left entry of the matrix A times A?

3. What is the determinant of A?

4. What is the trace of A?

ANSWERS: 1. 12 2. 22 3. -10 4. 3

TIEBREAKER/REPLACEMENT TOSSUP: LITERATURE/US LITERATURE

In this poem, the speaker asks if there "is…balm in Gilead" and demands to know what the title character’s "lordly name is on the Night's Plutonian shore!" Set "in the bleak December," this poem ends with the title character atop the speaker's "pallid bust of Pallas," while the speaker never finds out if he will be reunited in heaven with "the lost Lenore." Name this poem about a bird that continually says "Nevermore," written by Edgar Allen Poe.

ANSWER: The Raven

TIEBREAKER/REPLACEMENT BONUS: MATH/ALGEBRA

Pencil and paper ready. Consider the function f of x equals negative two plus the square root of the quantity x minus 4.

1. What is f of 20?

2. For what values of x will f of x be a real number?

3. What is the root of f of x?

4. In simplest form in terms of t, what is f of 4t?

ANSWERS: 1. 2 2. x greater than or equal to 4 (or equivalents, like x no less than 4, 4 less than or equal to x, the interval closed bracket 4 comma positive infinity open bracket, etc.) 3. 8 4. f of 2t equals negative two plus two times the square root of the quantity t minus one close quantity (or f of 2t equals two times the square root of the quantity t minus one close quantity minus two)

***END OF MATCH***

WHEATON NORTH FROSH/SOPH 2010

Questions by Gregory Gauthier, Jonathan Irving, Jeff Sommars, Sam Krc, and Mike Perovanovic

ROUND 6

TOSSUP 1: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS (10 seconds)

By definition, A and B have this property if the probability of A given B is equal to the probability of A. If the probability of A is nonzero, having this property precludes A and any other event with nonzero probability being mutually exclusive. Rearrangement of the definition proves that if A and B have this property, then the probability of A and B equals the probability of A times the probability of B. Name this term that describes two events that have no influence on each other.
ANSWER: independence (or independent events)

BONUS 1: SOCIAL STUDIES/PHILOSOPHY

Name these Greek philosophers featured in Raphael's School of Athens.

1. In the center of the painting, this author of dialogues like Crito and The Republic is conversing with another philosopher.

2. The thinker in part 1 is conversing with this mentor to Alexander the Great.

3. The lower left corner of the painting features this man, better known for his work in mathematics and his namesake musical tuning.

4. This founder of Stoicism is featured on the far left side of the painting.

ANSWERS: 1. Plato 2. Aristotle (or Aristoteles) 3. Pythagoras of Samos 4. Zeno of Citium (or Zenon ho Kitieus; prompt Zeno or Zenon)

TOSSUP 2: SOCIAL STUDIES/US HISTORY

One of John Smith's purposes in coming to the New World was to investigate what happened here. Chief Powhatan claimed responsibility in killing people here, while a North Carolina newspaper stated that people here had moved. The lack of a Maltese Cross here indicated the people in this settlement left peacefully, but no substantial proof was provided by a scrolled word "Croatoan." Name this colony founded by Sir Walter Raleigh in North Carolina that vanished in the late 1590s, often referred to as the "Lost Colony."

ANSWER: Roanoke

BONUS 2: SCIENCE/CHEMISTRY

Give the scientific names, not the formulas, for these polyatomic anions.

1. With formula N-O-3-minus-1, this anion forms soluble compounds with nearly all other cations.

2. This anion has formula S-O-4-minus-2 and is a component of a common industrial strong acid.

3. The formula for this anion is M-N-O-4-minus-1. Compounds with this anion tend to form a purple color in solution.

4. This anion contains only nitrogen, and a compound with this anion is used to rapidly inflate airbags.

ANSWERS: 1. nitrate (do not accept nitrite) 2. sulfate (do not accept sulfide or sulfite) 3. permanganate 4. azide

TOSSUP 3: MATH/GEOMETRY AND TRIGONOMETRY (30 seconds)

Pencil and paper ready. Let x equal the cosine of 38 degrees and y equal the sine of 38 degrees. Find the smallest positive angle, in degrees, whose cosine and sine are negative x and negative y respectively. It may help you to know that the cosine and sine of a given angle are the coordinates of the point on the unit circle corresponding to the angle in standard position. It may also help you to know that the point negative x comma negative y is diametrically opposite the point x comma y.

ANSWER: 218 degrees

BONUS 3: LITERATURE/BRITISH LITERATURE

Answer the following about Daniel Defoe and his works.

1. This most famous work of Defoe has the title character end up on an island, where he saves his servant from cannibals.

2. The work in part 1 was based on the actual experiences of this Scottish sailor.

3. This is the name the title character gives to the servant he saves.

4. This other Defoe work tells of the problems resulting from a 1665 health crisis.

ANSWERS: 1. Robinson Crusoe 2. Alexander Selkirk 3. Man Friday 4. A Journal of the Plague Year

TOSSUP 4: MISCELLANEOUS/POP CULTURE

One member of this group "personally wet himself at the Battle of Badon Hill," while another is depicted only in The Book of the Film and is aptly named Not-Appearing-In-This-Film. One of them complains that he has "to push the pram a lot," while the others boast of "[impersonating] Clark Gable" and lament being "given rhymes ... quite unsingable." Name this group of central characters in the 1975 film Monty Python and the Holy Grail.
ANSWER: The Knights of the Round Table (prompt characters in Monty Python and the Holy Grail or similar answers)

BONUS 4: MATH/ALGEBRA

Pencil and paper ready. Solve the following sequence problems.

1. What is the tenth term in an arithmetic sequence whose first term is 5 and whose common difference is 7?

2. What is the sum of the first ten terms of the arithmetic sequence in part 1?

3. What is the common ratio of a geometric sequence whose first term is 1 and whose fourth term is 8 over 27?

4. What is the infinite sum of the terms in the sequence in part 3?

ANSWERS: 1. 68 2. 365 3. two-thirds (or 0.6 repeating) 4. 3

TOSSUP 5: FINE ARTS/ART HISTORY

This piece has been the target of multiple thefts, such as the 1994 robbery from the National Gallery as well as a 2004 robbery. A fence runs from the left to the bottom right in this work, and two people can be seen in the horizon. The background of this painting was allegedly inspired by the 1883 eruption of Krakatoa that tinted much of the sky red in Europe. The central figure is in the front of this painting. Name this painting where the central figure has his hands on his cheeks looking out with an expression of horror, the most famous work of Edvard Munch.

ANSWER: The Scream (or The Cry, or Skrik) 

BONUS 5: LITERATURE/US LITERATURE

Name these African-American authors and playwrights.

1. This playwright won two Pullitzer prizes for Fences and The Piano Lesson, two of the plays in his Pittsburgh Cycle.

2. This author wrote of a nameless protagonist who lives underground and later joins the Brotherhood in Invisible Man.

3. Two important works of this playwright were The Sign in Sidney Brustein's Window and a play about the Younger family, A Raisin in the Sun.

4. This author, whose autobiography is titled Black Boy, wrote a novel in which Mary Dalton is smothered by Bigger Thomas.

ANSWERS: 1. August Wilson (or Frederick August Kittel, Jr.) 2. Ralph Waldo Ellison 3. Lorraine Hansberry 4. Richard Wright

TOSSUP 6: SCIENCE/CHEMISTRY

One method of calculating this quantity is by using Koopman's theory, which requires determining the highest occupied molecular orbital's energy. Within a group, this quantity decreases as the atomic number increases due to the shielding effect, which reduces the effective charge of the nucleus, making the outermost electrons easier to remove. Give the term for the energy required to remove an electron from a neutral atom.
ANSWER: first ionization energy (accept just first ionization after "energy" is read)

BONUS 6: FINE ARTS/ART HISTORY

Over the centuries, religion has motivated the production of much artwork. Answer the following questions about religious art.

1. This is the Italian name of a general type of work depicting Mary holding the dead body of Jesus. Frequently, these are sculpted images such as a marble one made by Michelangelo that can be found in St. Peter’s Basilica.

2. In Japan, there are many Daibutsu’s, or large statues of this religious leader. Frequently, these icons are cross-legged, though occasionally the figure stands. A famous one can be found in Todaiji Temple, and it measures nearly fifty feet tall.

3. The Ojibwa Nation first made these superstitious pieces of art. They were made of willow and sinew, and decorated by an individual, then hung over ones bed.

4. This is the name for the carved statues that can be found in the Pacific Northwest. These tall objects are typically found outdoors and typically have animals or humans with particular significance to the group that produced it.

ANSWERS: 1. La Pieta 2. Buddha 3. Dreamcatcher 4. Totem Pole 

TOSSUP 7: LITERATURE/WORLD LITERATURE

One author of this nationality created Bird, the father of a mentally-handicapped child, in his A Personal Matter. Another author of this nationality wrote Snow Country and The House of the Sleeping Beauties. A famous work created by an author of this nationality tells the story of the title son of Lady Kiritsubo and the emperor; that work, considered the world's first novel, is The Tale of Genji. Name this nationality whose authors include Kenzaburo Oe, Yasunari Kawabata, Murasaki Shikibu, and Matsuo Basho, a master of the three-line, seventeen-syllable poetic form known as the haiku.
ANSWER: Japanese (or Nippon)

BONUS 7: SCIENCE/BIOLOGY

Answer the following about the excretory system.

1. This important urine-producing organ in the excretory system is comprised of nephrons.

2. These ducts carry urine to the bladder.

3. Protonephridia are bundles of these excretory cells of flatworms and nematodes.

4. Insects use these tubules to expel waste. They are named for the seventeenth-century anatomist who discovered them.

ANSWERS: 1. kidney 2. ureters (do not accept urethra) 3. flame cells 4. Malpighian tubules

TOSSUP 8: LITERATURE/MYTHOLOGY

Plato called Sappho of Lesbos the tenth member of this group, and since then it has become a somewhat regular compliment. Dante, Milton, Shakespeare, and Chaucer all call upon members of this group on occasion in their works. Originally, this group consisted only of Aoide, Melete, and Mneme; however the composition of the group entirely changed and it grew to include Terpsichore, Thalia, Melpomene, and Clio, among others. Name this group from Greek mythology that inspires the creation of literature and art.

ANSWER: muses

BONUS 8: MISCELLANEOUS/INTERDISCIPLINARY

Identify these four people who've never been in Greg Gauthier's kitchen.

1. Even though this Cheers character blew the wad in Final Jeopardy! by identifying Archibald Leach, Bernard Schwartz, and Lucille LeSueur as "three people who have never been in my kitchen," he really hasn't been in Greg's kitchen.

2. Even though this president had informal advisors called the Kitchen Cabinet, he's never been part of Greg's kitchen

3. This man, who became president of the Cook County Board in 2006, has never cooked anything in Greg's kitchen.

4. Despite being the goddess of witchcraft and meeting with three witches who earlier let "fire burn and cauldron bubble," this character from Macbeth has never brought her witches into Greg's kitchen.

ANSWERS: 1. Clifford C. Clavin, Jr. (accept either underlined portion) 2. Andrew Jackson 3. Todd H. Stroger 4. Hecate

***HALF-TIME***

TOSSUP 9: FINE ARTS/JAZZ

This musician's debut was at the Apollo Theater in Harlem in 1934. This vocalist went on to sing with big bands of the era, and eventually had a successful solo career as part of Verve Records. This African-American had a range that spanned three octaves as well as a remarkably pure tone. She features prominently on more than seventy albums, some live and some studio that were recorded during her forty year career. Name this singer of A-Tisket A-Tasket, most famous for her scat singing.

ANSWER: Ella Jane Fitzgerald

BONUS 9: SOCIAL STUDIES/US HISTORY

Identify the following Civil War battles.

1. Also known as the "Battle of the Ironclads," it pitted the Monitor against the Merrimack in a skirmish where both sides claimed victory.

2. The bloodiest battle in U.S. history was this two-day battle where Confederates lost General Johnston when General Grant's lines held.

3. Grant secured the Mississippi when this Mississippi town capitulated on July 4, 1863.

4. This bloody series of inclusive battles in Central Virginia was a tactical Confederate win with more Union casualties, but Grant's tenacity after the battle set up an eventual Confederate loss.

ANSWERS: 1. Battle of Hampton Roads 2. Battle of Shiloh (or Battle of Pittsburg Landing) 3. Vicksburg 4. Battle of the Wilderness

TOSSUP 10: SOCIAL STUDIES/WORLD HISTORY

At its peak, this polity included three kingdoms, including Burgundy. Despite having a great amount of land, this polity fractured socially and religiously. The Investiture controversy involving Henry IV almost destroyed this polity, and the leader of this polity never held the same amount of power afterward. Its power greatly diminished after the Peace of Westphalia, where small territories gained great autonomy. Name this union of territories united by an emperor where among other important events, the Protestant Reformation began.

ANSWER: Holy Roman Empire

BONUS 10: LITERATURE/MYTHOLOGY

Answer the following questions about Norse mythology.

1. This object named Yggdrasill spreads over all the realms of the world. Changes in this thing represent the changing fate of the universe.

2. This wolf, a child of a god, will devour the chief Norse god at the final battle of the gods and giants. Earlier, the gods bound him because they feared him; however he bit off the hand of a god in anger.

3. This Norse god is the one-handed god of war whose right hand was bit off by the wolf in part two. He is also generally considered to be the namesake for Tuesday.

4. This is a son of Frigga, he is the god of innocence. A sprig of mistletoe thrown by the blind god Hoder killed him. He will return to the world after the final destruction to help create a new, happy race of man.

ANSWERS: 1. Ash tree (prompt on tree) 2. Fenrir (or Hroovitner, or Fenris-wolf) 3. Tyr (or Tiw) 4. Baldr (or Balder, or Baldur)

TOSSUP 11: SOCIAL STUDIES/GEOGRAPHY

Military presence on this body of water began in 1847 with the construction of two ships at Orenburg; that presence coincided with the founding of Fort Raimsk on this body of water. One island in this body of water, Vozrozohdeniye Island, was a main site of biological weapons testing in the Soviet Union. Scientists believe this body of water will continue to shrink rapidly until it totally vanishes. Name this sea between Kazakhstan and Uzbekistan.

ANSWER: Aral Sea

BONUS 11: SCIENCE/PHYSICS

Answer the following about energy and the fact that it neither can be created nor destroyed.

1. Because energy cannot be created or destroyed, it must obey this type of law.

2. As such, when an object is dropped in a gravitational field, it exchanges potential energy for this kind of energy possessed by moving objects.

3. However, some forms of energy can be converted from more useful to less useful forms, increasing this quantity that measures the disorder in a system.

4. One consequence of losing useful energy is this speculated end of the universe, proposed by Kelvin, where the universe will run out of energy usable for work.

ANSWERS: 1. law of conservation of energy 2. kinetic energy 3. entropy 4. heat death

TOSSUP 12: LITERATURE/BRITISH LITERATURE

In this character's first appearance, we learn that he was shot at the battle of Maiwand in the Second Afghan War. This character offers to publish an account of the first published case of his detective companion in A Study in Scarlet. Name this character created by Sir Arthur Conan Doyle who lives at 221B Baker Street and serves as a companion to Sherlock Holmes.

ANSWER:  Dr. John H. Watson

BONUS 12: MATH/GENERAL MATH

Answer the following about mathematicians from the 20th century and their contributions.

1. This man collaborated with Alfred North Whitehead in writing a work titled Principia Mathematica.

2. In Principia Mathematica, the man in part 1 stated a namesake paradox about one of these entities, whose elements consist of these entities that do not contain themselves as elements. The idea of a class can resolve the paradox.

3. This professor at Princeton became world-famous for proving the Taniyama-Shimura conjecture.

4. By proving the Taniyama-Shimura conjecture, that mathematician proved this famous unsolved theorem as a consequence. This theorem states that for positive integers n greater than 2, the equation x to the n plus y to the n equals z to the n has no solutions in positive integers.

ANSWERS: 1. Bertrand Arthur William Russell 2. sets 3. Sir Andrew John Wiles 4. Fermat's Last Theorem

TOSSUP 13: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. Find the x- and y-coordinates of the vertex of the parabola whose equation is x equals y squared plus 5 y plus 4. You can use the same method for finding the vertex of a vertical parabola; however, you will have to interchange the coordinates.
ANSWER: x = negative 9/4 or negative 2.25 or negative 2 1/4, y = negative 5/2 or negative 2.5 or negative 2 1/2 (accept minus in place of negative; if variables are not specified, x must precede y; accept coordinates as ordered pair, such as the ordered pair open parentheses negative 9/4 comma negative 5/2 close parentheses [with the aforementioned alternative answers in place of the underlined numbers])

BONUS 13: SOCIAL STUDIES/RELIGION

Name these biblical locations.

1. Moses received the Ten Commandments on this mount.

2. In Genesis, Abraham began his journey to Israel from this town.

3. Judas betrayed Jesus in this garden.

4. John is said to have written Revelation on this island.

ANSWERS: 1. Mount Sinai (or Mount Horeb, or Mount Musa, or Gabal Musa, or Jabal Musa) 2. Urim (or Ur Kasdim, or Ur of the Chaldeans; do not accept Uruk) 3. Gethsemane 4. Patmos

TOSSUP 14: SCIENCE/BIOLOGY

The last stage of this process has forms known as C3, C4, and CAM, but the carbon fixation is more commonly done via a process whose first step combines RuBP and Rubisco, the Calvin cycle, which uses NADPH and ATP. An electron transport chain and two photosystems are involved in this process's light-dependent reactions. Name this process where carbon dioxide and water form carbohydrates in green plants.
ANSWER: photosynthesis (accept dark reactions or light-independent reactions before "chain" is read)

BONUS 14: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. Answer the following about triangles.

1. Classify the triangle with sides of length 4, 6, and 7 on the basis of its sides.

2. For a triangle to be inscribed in a circle with one of the triangle's sides falling along a diameter of the circle, it is necessary and sufficient for it to be this type of triangle.

3. In an acute triangle, how many of the three exterior angles of the triangle are obtuse?

4. Classify the triangle with sides of length 5, 12, and 14 on the basis of its angles. It may help to use the converse of the Pythagorean theorem.

ANSWERS: 1. scalene 2. right 3. 3 (or all of them) 4. obtuse

TOSSUP 15: SCIENCE/PHYSICS

This quantity can be multiplied by volume and added to internal energy to obtain enthalpy. In a fluid, an increase in this quantity affects the value of this quantity at every point in the container because of Pascal's principle. The speed of a fluid and this quantity are inversely related due to Bernoulli's principle. Lines on earth where this quantity is constant are known as isobars. Name this quantity, measured in pascals, the amount of force per unit area.
ANSWER: pressure

BONUS 15: FINE ARTS/CLASSICAL MUSIC HISTORY

Name these styles from their composers and their works.

1. The composer Philip Glass wrote in this style, notable for its consonant harmony, steady pulse, and repetition of the same musical theme.

2. Jean Sibelius wrote pieces in this style, including Finlandia. Other notable proponents of it include Ludwig van Beethoven and Ralph Vaughan Williams.

3. Arnold Schoenberg, Alban Berg, and other members of the Second Viennese School wrote in this unique style, which was notably atonal. The aforementioned composers wrote the operas Erwartung and Wozzeck in this style.

4. A style that can be applied to music, art, and literature, John Cage wrote pieces like 4'33" (four minutes and thirty three seconds) in this style of music. Its French name means vanguard.

  ANSWERS: (for 1-3, accept word forms) 1. Minimalism 2. Romanticism 3. Expressionism 4. Avant-Garde 

TOSSUP 16: FINE ARTS/ART HISTORY

In the 1920s, Kurt Schwitters began to create sound poems in this style, poems that were verses without words. Other people in this group famously created art in the form of collage, photomontage, or readymades. One creator of readymades used the pseudonym Rrose Selavy when he was creating some of his pieces, and on one occasion he even dressed up as this women and had Man Ray take pictures of him. All of these are part of what art “movement” that had its name chosen at random out of a dictionary, and is the French word for hobby-horse?

ANSWER: dadaism

BONUS 16: SCIENCE/ASTRONOMY

Answer the following about the life of a star.

1. During various portions of its life, a star will be in various regions of this doubly-eponymous diagram relating temperature and magnitude.

2. Stars will spend most of their life in this part of the diagram in part 1, a long diagonal line through the diagram.

3. Near the end of a star's life, after it finishes fusing hydrogen in its core, it will begin to fuse surrounding hydrogen. The star will expand and become hotter, becoming one of these stars.

4. At the end of a star's life, it will become a white dwarf if its mass is less than this limit, equal to about 1.4 solar masses.

ANSWERS: 1. Hertzsprung-Russell diagram (or H-R diagram) 2. main sequence 3. red giants 4. Chandrasekhar limit

TIEBREAKER/REPLACEMENT TOSSUP: LITERATURE/US LITERATURE

One of this author's poems includes repeated permutations of the phrases "sun moon stars rain" and "autumn winter spring summer" and contrasts characters named no one and anyone. In addition to "anyone lived in a pretty how town," he wrote about his experiences with William Slater Brown as a World War I ambulance driver in his only novel, The Enormous Room. Name this poet noted for his unconventional punctuation and capitalization, especially when writing his name.

ANSWER: Edward Estlin "e. e." Cummings

TIEBREAKER/REPLACEMENT BONUS: SOCIAL STUDIES/WORLD HISTORY

Name some ancient countries in Asia.

1. Two dynasties in this nation were the Han, the first to accept Confucianism, and the Ming, which expanded many small-scale industries and created well-known vases.

2. This country was ruled by Goguryeo, Silla, and Baekje dynasties in the Early Common Era but was eventually unified by the Silla dynasty. After the fall of the Silla dynasty, King Taejo combined the sovereign states and created the Goryeo dynasty, in which Buddhism became popular.

3. This country was ruled in the late twelfth century by Temujin, who united tribes between Manchuria and the Altai Mountains, and also trained a strong, fierce army that created the largest contiguous land empire in the world.

4. Jayavarman II founded this powerful empire in Cambodia in the ninth century.

ANSWERS: 1. China 2. Korea 3. Mongolia 4. Khmer

***END OF MATCH***

WHEATON NORTH FROSH/SOPH 2010

Questions by Gregory Gauthier, Jonathan Irving, Jeff Sommars, Sam Krc, and Mike Perovanovic

ROUND 7

TOSSUP 1: LITERATURE/WORLD LITERATURE

This author created the missionary John Goodcountry, who influences the chief priest Ezeulu, in Arrow of God. This author wrote about the bribe accepted by Obi, the grandson of a character in a previous novel. That more famous character is exiled after killing his son Ikemefuna and later returns to Umuofia only to hang himself. Name this creator of the Ibo warrior Okonkwo and author of No Longer at Ease and Things Fall Apart who was from Nigeria.
ANSWER: Albert Chinualumogu "Chinua" Achebe

BONUS 1: FINE ARTS/ART HISTORY

Name these locations known for ancient religious sculpture.

1. This monument lies in the English countryside. It was built at least four thousand years ago, though scholars believe that there were two similar structures there beforehand. Most theorists believe that it was designed by a cult who built it with astronomical intents.

2. This Polynesian island is the home to 887 moai, large stone statues from the distant past. The islanders carved them only using handheld stone chisels.

3. Three pyramids of varying sizes lie near the remains of this ancient city. The largest of the monuments is the only remaining of the Seven Wonders of the Ancient World.

4. This city was home to a massive statue of the Greek god Helios that lasted for less than a century. It stood near the harbor, but was destroyed by a significant earthquake that damaged much of this city.

ANSWERS: 1. Stonehenge 2. Easter Island 3. Giza 4. Rhodes

TOSSUP 2: SCIENCE/PHYSICS

This quantity is equal to the time derivative of the cross product of the vector from the pivot to where the force is applied and the vector of the applied force. Like energy and work, this quantity can be expressed as a product of a force unit and a length unit. Equal to the moment of inertia times the angular acceleration, name this rotational analogue of force.
ANSWER: torque

BONUS 2: SOCIAL STUDIES/US HISTORY

Answer the following about Theodore Roosevelt's life and career before becoming President.

1. After the death of his wife, Roosevelt resided on Elk Horn ranch in this state, where he worked as a deputy sheriff.

2. When Roosevelt returned to New York, he was eventually elected this, where he met Jacob Riis.

3. He was appointed by President McKinley to Assistant Secretary of this cabinet department, which ceased to be a cabinet department in 1947 when it merged with the Department of War to become the Department of Defense.

4. Roosevelt was elected Governor of New York in this year, two years before he served as running mate to McKinley's successful reelection bid against William Jennings Bryan.

ANSWERS: 1. North Dakota 2. president of the board of New York City police commissioners 3. Department of the Navy 4. AD 1898

TOSSUP 3: MISCELLANEOUS/INTERDISCIPLINARY

This is the first name of Mr. Rugera in Heinrich von Kleist's The Earthquake in Chile. A 1993 film starring Wes Studi describes a figure with this name as "An American Legend." This is also the last name of the Filipina singer who gained fame with Popstar: A Dream Come True. After an 1858 battle, Goyathlay was christened with this Spanish name for the saint who translated the Vulgate, to whom the Mexicans prayed, St. Jerome. After seeing a 1939 film about this figure, Aubrey Eberhardt shouted what name of an Apache leader to prove he was not scared of jumping from an airplane?
ANSWER: Geronimo (or Jeronimo)

BONUS 3: MATH/ALGEBRA

Pencil and paper ready. Identify the conic section with each of the following properties. Note that some answers may be used more than once or not at all.

1. This conic section consists of all the points for which the sum of the distances of the point from the two foci is a constant.

2. This conic section has an eccentricity between 0 and 1.

3. This conic section's two foci lie on the transverse axis, which is perpendicular to the conjugate axis.

4. This is the conic section that will be produced from the equation x squared over 4 minus 1 equals y squared over 9.

ANSWERS: 1. ellipse 2. ellipse 3. hyperbola 4. hyperbola

TOSSUP 4: FINE ARTS/ART HISTORY

Art critics of the 1880s gave the name for this style of painting as a way of mocking the painters who employed this style. One developer of this movement was the creator of The Papal Palace, Paul Signac. Another artist of the movement created a massive painting that included many people lounging on the grass as well as a woman walking a monkey. Name this movement, whose most famous piece can be seen in the Art Institute of Chicago, and is Georges-Pierre Seurat’s A Sunday Afternoon on the Island Grande Jatte.

ANSWER: Pointillism

BONUS 4: LITERATURE/BRITISH LITERATURE

Identify these plays of Shakespeare.

1. In this play, Iago tricks the title Moor of Venice into believing that his wife, Desdemona, was having an affair with Cassio.

2. This play's first act includes a shipwreck that harms Alonso, a scene that Propsero and Miranda observe on an island.

3. This play centers on identically named characters Antipholus and Dromio from Syracuse and Ephesus.

4. Iachimo tricks Posthumus into thinking that Iachimo had seduced Imogen, the daughter of this play's title character, leading to Imogen being forced to disguise herself.

ANSWERS: 1. The Tragedy of Othello, the Moor of Venice 2. The Tempest 3. The Comedy of Errors 4. The Tragedy of Cymbeline

TOSSUP 5: MATH/GEOMETRY AND TRIGONOMETRY (10 seconds)

Playfair's axiom assumes their existence, which is not guaranteed in Riemannian geometry. Euclid's fifth postulate is a way of proving that two objects do not have this property. The opposite sides of both a rhombus and rectangle have this property. Two lines have this property if they are not skew and their intersection is not a single point. Name the term that describes coplanar lines that do not intersect.
ANSWER: parallel lines

BONUS 5: LITERATURE/WORLD LITERATURE

Identify these works of medieval and Renaissance Italian literature.

1. In this work, Machiavelli advises that a title character would "find greater security in being feared than in being loved."

2. This work consists of one hundred novellas told in ten days by ten characters, and it was written by Boccaccio. 

3. Dante and Virgil ascend the seven terraces of the mountain symbolizing the title concept in this second cantica of Dante's Divine Comedy.

4. Set during a war between Charlemagne's Christians and Agramante's Saracens, this seminal work by Lodovico Ariosto tells of the title character's love for Angelica.

ANSWERS: 1. The Prince (or Il Principe) 2. The Decameron (or Il Decamerone or Il Decameron) 3. Purgatory (or Il Purgatorio) 4. Orlando Furioso

TOSSUP 6: SOCIAL STUDIES/GOVERNMENT

This politician represented Anita Hill during the Clarence Thomas confirmation hearings. Bill Clinton appointed this politician to serve as District Attorney in the state where she defeated Matt Salmon by about 12000 votes in 2002 to become governor. A record 180 vetoes did not stop this politician from overwhelmingly winning reelection in 2006 for a second term as governor of Arizona. Name this politician who gained national attention when Barack Obama appointed her to be the first female Secretary of Homeland Security.

ANSWER: Janet Napolitano

BONUS 6: SCIENCE/PHYSICS

Answer the following about fluid dynamics.

1. This one-word science term is defined as the ratio of an object's mass to its volume.

2. This value is defined as the mass-to-volume ratio of an object over the mass-to-volume ratio of water. If this value is less than one, an object will float in water.

3. This principle states that the buoyant force of an object in a liquid is equal to the weight of the liquid displaced.

4. The water with the highest mass-to-volume ratio can be found at the bottom of bodies of water. Within two degrees Celsius, what is the temperature, in degrees Celsius, at which liquid water has the highest mass-to-volume ratio?

ANSWERS: 1. density 2. specific gravity 3. Archimedes' principle 4. 4 degrees Celsius/Centigrade (accept 2-6)

TOSSUP 7: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. Express your answer as a percent. The price of a dress was originally $100 and is still $100 even after a 20% price cut and a subsequent price increase by an unknown percentage that you must find. What percentage price increase must have occurred to completely offset the 20% decrease?
ANSWER: 25% price increase

BONUS 7: SCIENCE/BIOLOGY

Answer the following about plant biology.

1. This is the term for flowering plants. Plants in this division are classified as monocots and dicots.

2. These vessels transport water from the roots to the rest of the plant.

3. Mitosis only occurs in cells in these regions of growth in a plant.

4. This part of the flower connects the stigma to the ovary.

ANSWERS: 1. Angiospermae (or Anthophyta, or Anthophyte) 2. xylem 3. meristems (or meristematic tissue) 4. style

TOSSUP 8: SOCIAL STUDIES/WORLD HISTORY

Andrei Kobyla is often considered the first member of this group, though his origins are not clear. This group grew greatly in power with the marriage of one of their daughters to the reigning monarch, but many died in the purges initiated by Boris Godunov. After several years and power shifts, Mikhail was offered the throne that this family would hold until 1917. Name this European family whose members included Alexander III, Peter I, and Nicholas II, the last Tsar of Russia.

ANSWER: Romanov family/dynasty

BONUS 8: MISCELLANEOUS/TECHNOLOGY

Answer the following about things related to IP addresses.

1. An address for accessing web content, like http://www.example.com/, is an example of this type of URI. The domain name can be converted into an IP address.

2. This is the service that translates a domain like www.example.com into an IP address.

3. The most common IP addresses in use in 2009 consist of this many numbers from 0 to 255, separated by periods.

4. Because computer scientists predict that the supply of IP addresses will run out by 2011, they are moving towards adopting this version of IP using 128 bits for addresses.

ANSWERS: 1. uniform resource locator (or universal resource locator) 2. domain name system 3. four numbers 4. IPv6

***HALF-TIME***

TOSSUP 9: LITERATURE/BRITISH LITERATURE

In one of this author's novels, Sergeant Troy is the object of affection of the woman who ultimately marries Gabriel Oak, Bathsheba Everdene. In another of his novels, the title daughter of John Durbeyfield kills Alec and flees with Angel before being caught and executed. Another of this author's novels centers on "The Life and Death of a Man of Character," Michael Henchard. Name this creator of Wessex and author of Far from the Madding Crowd, Tess of the D'Urbervilles, and The Mayor of Casterbridge.
ANSWER: Thomas Hardy

BONUS 9: MATH/GENERAL MATH

Pencil and paper ready. Answer the following questions about logic.

1. Given that P implies Q, and Q is false, this is the conclusion we can draw by applying modus tollendo tollens.

2. This is the term for a statement that is always true, such as P or not P.

3. Because P or not P is always true, this law, stating that every proposition is either true or false, holds.

4. For a conditional statement P implies Q, this is the term for the equivalent statement not Q implies not P.

ANSWERS: 1. not P (or P is false, or equivalents) 2. tautology 3. law of the excluded middle 4. contrapositive

TOSSUP 10: SCIENCE/CHEMISTRY

Gas and liquid forms of this process differ because of the state of the stationary medium involved. In one form of this process, dividing the distance moved by a substance by the distance moved by the front gives the r-f value for a component. Name this laboratory technique, commonly performed with paper, that separates a mixture into its components based on their affinities to the cellulose in the paper as a solvent carries them.
ANSWER: chromatography

BONUS 10: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. Points A, B, and C are located in the Cartesian plane such that A is at the origin, B is at 0 comma 10, and C has a positive x-coordinate and a y-coordinate of 10. The angle BAC measures 60 degrees.

1. What is the x-coordinate of point C?

2. What is distance between A and C?

3. What is the area of triangle ABC?

4. If point D has a y-coordinate of 10 and has the property that angle BAD measures 60 degrees, but D is not the same point as C, in which quadrant must D be?

ANSWERS: 1. 10 times the square root of 3 2. 20 3. 50 times the square root of 3 4. quadrant II

TOSSUP 11: SCIENCE/BIOLOGY

When a cell containing this substance dies, part of this substance is reused via transferrin and part is excreted into the bile through bilirubin. Carbon monoxide is toxic primarily because it binds more easily to this substance than what normally binds to this substance. This substance consists of a central group surrounded by four iron-containing groups, giving this molecule a red color. Name this protein that allows oxygen to be carried in red blood cells.
ANSWER: hemoglobin (or Hb)

BONUS 11: SOCIAL STUDIES/WORLD HISTORY

Answer the following about the history of China after World War II.

1. This former leader fled to Taiwan, where he would establish a rival nation to Mao's China.

2. This social program Mao instituted sought to increase industrial and agricultural outputs; however, it caused massive disruption and 20 to 40 million deaths.

3. In 1959, a strained relationship led to border skirmishes around the Ussuri River with very large armies between China and this nation.

4. This leader of the Communist Party of China in the 1980s brought capitalistic reforms to China, such as Special Economic Zones.

ANSWERS: 1. Chiang Kai-shek (or Jiang Zhongzheng, or Chiang Chung-Cheng, or Jiang Ruiyuan, or Jiang Zhoutai, or Jiang Zhiqing, or Jiang Jieshi) 2. Great Leap Forward (or Daeyuejin) 3. Soviet Union (or Union of Soviet Socialist Republics, or Soyuz Sovetskikh Sotsialisticheskikh Respublik) 4. Deng Xiaoping (or Teng Hsiao-P'ing)

TOSSUP 12: MATH/GEOMETRY AND TRIGONOMETRY (30 seconds)

Pencil and paper ready. Find the length of one side of the largest cube that can be inscribed in a sphere of diameter 12. Since you know that the space diagonal of the cube is 12, and you can also compute the length of the space diagonal via the Pythagorean Theorem, you can algebraically solve for the length of the side of the cube.

ANSWER: 4 times the square root of 3

BONUS 12: LITERATURE/MYTHOLOGY

Name these Egyptian deities.

1. This god was first mentioned on the Palermo Stone more than four millenniums ago. He was a merciful judge of the dead in the Egyptian afterlife, while also having green skin that symbolized rebirth.

2. She was a goddess worshiped as a perfect wife or mother, though also as the patron goddess of magic. The answer to part one is her brother.

3. This jackal-headed god was strongly associated with the afterlife in Egyptian mythology and the process of mummification. He is the son of the answer to part one.

4. This deity, unlike the other three, was not a resident of Duat. He was instead the god of storms, chaos, darkness, and the desert. In painted pictures, he was drawn with the head of an unknown animal.

ANSWERS: 1. Osiris 2. Isis 3. Anubis 4. Set (or Seth)

TOSSUP 13: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS (30 seconds)

Pencil and paper ready. A music fan club has a certain number of members, each of whom is a fan of the Beatles, Metallica, or both. You want to find the number of members in the club if there are 24 Beatles fans, 19 Metallica fans, and 5 fans of both the Beatles and Metallica. You might use a Venn diagram or the inclusion-exclusion principle, which states that the number of fans of either the Beatles or Metallica is the number of fans of the Beatles plus the number of Metallica fans minus the number of fans of both. Using this or any other method, find the number of members in the club.
ANSWER: 38 fans/club members

BONUS 13: LITERATURE/US LITERATURE

Identify these novels of F. Scott Fitzgerald.

1. West Egg and East Egg are two of the settings of this novel about the Jazz Age, whose characters include Nick Carraway and Tom and Daisy Buchanan.

2. Amory Blaine is the central character in this first Fitzgerald novel.

3. Dick Diver declines after his wife, Nicole, divorces him to marry Tommy Barban in this novel.

4. This last novel was unfinished at the time of Fitzgerald's death, and it centers on Monroe Stahr's career as a film executive in 1930s Hollywood.

ANSWERS: 1. The Great Gatsby 2. This Side of Paradise 3. Tender Is the Night 4. The Love of the Last Tycoon: A Western

TOSSUP 14: FINE ARTS/CLASSICAL MUSIC HISTORY

The opening of this work is a setting of the hymn "God Preserve Thy People." This work includes the folk dance of "At the Gate, at My Gate." Motifs in this work include the anachronistic national anthems God Save the Tsar and Marseillaise. This piece unusually uses as an instrument a cannon. Name this piece commemorating the victory at the Battle of Borodino, in which the Russians drove back Napoleon in the title year, a work by Pyotor Ilyich Tchaikovsky.

ANSWER: 1812 Overture (or The Year 1812, Festival overture in E flat major, opus 49 [accept either underlined portion])

BONUS 14: SCIENCE/EARTH SCIENCE

Answer the following about units of geologic time.

1. This era contains both the Triassic and Cretaceous periods, and occurred from 245 million to 65 million years ago.

2. In this middle period of the era in part 1, Pangaea began to disperse, and dinosaurs roamed the earth.

3. The K-T boundary marks the division between the Cretaceous period and this first period of the Cenozoic era.

4. This epoch began at the end of the major ice age over nine thousand years ago and continues to the present day.

ANSWERS: 1. Mesozoic era 2. Jurassic period 3. Tertiary period 4. Holocene epoch

TOSSUP 15: LITERATURE/US LITERATURE

In a minor scene in this work, the protagonist scares a squirrel in the forest and finds himself out of place among his injured friends, including Jim Conklin, whose death the protagonist witnesses. However, that protagonist finds power in holding Wilson’s letters and fights bravely, earning a compliment from his lieutenant. Name this novel about Henry Fleming’s experiences in the Civil War, a novel by Stephen Crane.

ANSWER: The Red Badge of Courage

BONUS 15: SOCIAL STUDIES/CURRENT EVENTS

Name these senators involved in the health care debate.

1. This Massachusetts senator worked for years towards reform, but he died before the bill was complete.

2. This independent came out against the current bill, saying that he would not support any bill with a "public option."

3. He is chairperson of the Senate Finance Committee and shaped most of the Senate debate, despite a possible scandal involving his live-in girlfriend in his home state of Montana.

4. This senator voted for cloture in exchange for having his state be exempt from paying for Medicaid expansion permanently in what is commonly known as the "Cornhusker Kickback."

ANSWERS: 1. Edward Moore "Ted" Kennedy 2. Joseph Isadore "Joe" Lieberman 3. Max Sieben Baucus 4. Earl Benjamin "Ben" Nelson

TOSSUP 16: SOCIAL STUDIES/GEOGRAPHY

Formed during the Jurassic Period, it is a Mesozoic-Tertiary orogenic belt of mountains. Scientists often divide it into two ranges, the Cordillera Oriental and the Cordillera Occidental, while UNESCO divides this mountain range into southern, central, and northern or humid regions. It is located on the Western Hemisphere side of the Pacific, in the Ring of Fire. It's the highest mountain range outside of Asia, and was home to the ancient Inca civilization. Name this mountain range running through Bolivia, Argentina, Chile, and other countries in South America.

ANSWER: Andes mountain range

BONUS 16: FINE ARTS/MUSICAL THEATER

Name the following works of musical theater:

1. This work, written by Gilbert and Sullivan and premiering in 1879, concerns the exploits of a 21 year old boy who has been apprenticed to a group of seafaring criminals who are very poor at what they do. One of its songs has the line "I am the very model of a modern Major-General."

2. This modern production won three Tony Awards in 2004 though it was nominated for ten. It discusses the interpersonal relations between two women who share the same love interest, thus giving the back story to L. Frank Baum's best known children’s book.

3. This work has been adapted to musical theater three times from the original book, the most famous of which was in 1986 by Andrew Lloyd Webber. It concerns a deformed musical genius who obsesses over a beautiful soprano.

4. Also nominated for ten Tony Awards, this piece won nine of them. It is set in Tsarist Russia in 1905, and focuses on the life of Tevye, the patriarch of his family, who tries to maintain a traditional lifestyle while the outside world persecutes them for their Jewish lifestyle.

ANSWERS: 1. Pirates of Penzance 2. Wicked 3. The Phantom of the Opera 4. Fiddler on the Roof 

TIEBREAKER/REPLACEMENT TOSSUP: SOCIAL STUDIES/US HISTORY

A performance of Julius Caesar with this man's two brothers Edwin and Junius was considered "the greatest theatrical event in New York history." He earlier had attended John Brown's hanging in order to guard against a rescue attempt. The same night this man accomplished his most famous act was also the night where Lewis Powell and George Atzerodt targeted other government officials. After that act's completion, he stayed with Maryland doctor Samuel Mudd, Name this actor, who declared "Sic semper tyrannis" after causing the succession of Andrew Johnson by shooting Abraham Lincoln.

ANSWER: John Wilkes Booth

TIEBREAKER/REPLACEMENT BONUS: SCIENCE/CHEMISTRY

Identify a major class of biologically important molecules and three types of those molecules.

1. This class of molecules is generally characterized by the presence of carbon atoms.

2. This is the term for molecules consisting of carbon and hydrogen atoms connected by single bonds.

3. A carbon atom double bonded to an oxygen atom and single bonded to an O-H group forms the functional group of these compounds.

4. This type of molecule is characterized by a carbon atom bonded to an O-H group, and an commonly-used one is isopropyl, commonly used to treat wounds.

ANSWERS: 1. organic molecules 2. alkanes (do not accept alkenes or alkynes) 3. carboxylic acids 4. alcohols

***END OF MATCH***

WHEATON NORTH FROSH/SOPH 2010

Questions by Gregory Gauthier, Jonathan Irving, Jeff Sommars, Sam Krc, and Mike Perovanovic

ROUND 8

TOSSUP 1: SCIENCE/CHEMISTRY

Like the gas constant, this positive variable can be found experimentally by plotting k against the inverse temperature. This quantity appears in the numerator of the exponent of the Arrhenius equation. Imparting this quantity to a system creates a namesake complex. This quantity can be reduced by creating an alternate pathway with a catalyst, allowing the reaction to reach equilibrium faster. Give the term for the energy that must be supplied to enable a reaction.
ANSWER: activation energy (accept just activation after energy is read; prompt E-subscript-a)

BONUS 1: FINE ARTS/ART THEORY

Name these following art types or movements.

1. This style of art originated in Italy in the beginning of the 20th century. The starter of the movement, Marinetti, brought his strong contempt of the old to the style. Unique Forms of Continuity in Space, a sculpture by Umberto Boccioni is an example of this style.

2. The name of this form of art reflects its lack of stability. It was invented in 1931 by Alexander Calder, and a common type involves dowels, and string hung from a ceiling.

3. This new form of art consists of the artist or another person executing a task of some nature for an audience as a more poignant way of emphasizing their point. An example of this could be seen in the work Trans-fixed, in which Chris Burden was nailed to the back of a Volkswagen.

4. The name of the group comes from the French for "wild beast." This loose group of 20th century painters painted vibrantly with bright colors, abstraction, and wild brush strokes. A notable member of this group is Henri Matisse.

ANSWERS: 1. Futurism 2. Mobile sculpture 3. Performance art 4.Fauvism (or Les Fauves) 

TOSSUP 2: SOCIAL STUDIES/WORLD HISTORY

This man often led opposition to the New Whigs led by Charles Fox while this man was a member of the British House of Commons. His storied career suffered great damage due to his role in the impeachment of William Hastings, where he argued forcefully that the British Empire was a moral instrument, not just one for personal gain. Name this Irish-born author of Reflections on the Revolution of France, often considered the father of modern conservatism.

ANSWER: Edmund Burke

BONUS 2: MATH/GENERAL MATH

Answer the following about prime numbers.

1. This is the term for an integer greater than 1 that is not prime.

2. This is a prime number that is one less than a power of two.

3. A prime number of the type in part 2 must be a factor of an even version of this kind of number that is equal to the sum of its proper factors, 

4. This mathematician names prime numbers that are one more than two raised to a power of two, as well as a theorem stating that, for any prime p, any integer a raised to the p power is congruent to a modulo p.

ANSWERS: 1. composite number 2. Mersenne prime number 3. perfect number 4. Pierre de Fermat

TOSSUP 3: MISCELLANEOUS/SPORTS
An important decision the captain makes in this sport is when to declare. In this sport, balls hit over the boundary on a fly are worth six, while those bouncing over the boundary are worth four. Many formats of playing this sport limit the number of overs, each of which consists of six balls that are bowled. A run is scored when two batsmen successfully exchange creases. Name this popular British commonwealth sport played with a pair of wickets.
ANSWER: cricket

BONUS 3: MATH/GEOMETRY AND TRIGONOMETRY

Answer the following about lines in triangles.

1. This is the term for a segment from a vertex that intersects the opposite side at right angles.

2. This is the term for a segment connecting a vertex and the midpoint of the opposite side.

3. The three segments of this type all intersect at a single point and meet at the incenter of a triangle.

4. Three segments that meet at a single point are known by this name. Ceva's theorem can be used to show that three segments from a vertex of a triangle to the opposite side have this property.

ANSWERS: 1. altitude 2. median 3. angle bisectors 4. concurrency (accept word forms)

TOSSUP 4: LITERATURE/US LITERATURE

This author wrote a novel about Undine Spragg's attempt to make it in New York, as well as an unfinished novel about Nan and Virginia St. George. In addition to The Custom of the Country and The Buccaneers, she wrote about the engagement between May Welland and Newland Archer, as well as a novel about a woman who refuses to marry Mr. Rosedale and is the enemy of Bertha Dorset, Lily Bart. Name this author of The Age of Innocence, The House of Mirth, and Ethan Frome.

ANSWER: Edith Wharton

BONUS 4: MISCELLANEOUS/INTERDISCIPLINARY

Identify the following related answers.

1. This 1969 case upheld the right of the plaintiff to wear a black armband in protest of the Vietnam War and established that the freedom of speech does not stop at the schoolhouse gate.

2. This president was the victorious general at the Battle of Buena Vista and was known as "Old Rough and Ready."

3. This occupation is in the titles of a 1915 novel by Ford Madox Ford, titled the "Good" one, and Faulkner's first novel, titled their "Pay."

4. Harvey Birch is the protagonist of this 1821 James Fenimore Cooper novel, based on Sir Walter Scott's Waverley novels.

ANSWERS: 1. Tinker v. Des Moines School District (or Des Moines School District v. Tinker) 2. Zachary Taylor 3. soldiers 4. The Spy: A Tale of the Neutral Ground
(MODERATOR NOTE: The keywords of the answers form the title of the John Le Carre novel Tinker, Tailor, Soldier, Spy.)

TOSSUP 5: SCIENCE/PHYSICS

The main precursor to this device was the Leyden jar. The quantity associated with this device can be calculated as the ratio of charge to voltage. A dielectric separates the two parallel plates in the basic form of what circuit component, whose namesake quantity is measured in farads, that stores electrical charge?
ANSWER: capacitor

BONUS 5: SOCIAL STUDIES/WORLD HISTORY

Answer the following about Egypt.

1. This Egyptian city was home to a lighthouse that was one of the Seven Wonders of the Ancient World.

2. This "founder of modern Egypt" ascended to the position of Wali in 1805 and reigned over Egypt for forty years.

3. This man became Egypt's second president after leading a coup against Farouk I in 1952, and he later displaced Muhammad Naguib.

4. Parade Magazine's list of the world's worst dictators ranks this current president of Egypt 20th for alleged use of torture and questionable election tactics.

ANSWERS: 1. Alexandria 2. Muhammad Ali Pasha al-Mas'ud ibn Agha (accept either underlined portion) 3. Gamal Abdel Nasser 4. Muhammad Hosni Mubarak

TOSSUP 6: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. A 300 mile highway forms a straight line connection between Springfield and Capital City. A car and a bus both arrive at Capital City at the same time, although the bus leaves Springfield before the car. Find the number of hours between the bus's departure and the car's departure if the bus travels at a constant speed of 40 miles per hour and the car travels at a constant speed of 60 miles per hour.
ANSWER: 2.5 hours or 2 1/2 hours or 5/2 hours or 2 hours 30 minutes

BONUS 6: LITERATURE/WORLD LITERATURE

Name these Russian authors.

1. This author wrote about how a lover of Count Vronskii gets herself run over by a train in Anna Karenina, in addition to writing War and Peace.

2. This playwrights's works include The Seagull, The Cherry Orchard, and Uncle Vanya.

3. Nikolai and Pavel are among the older liberals who are counter to the younger nihilists, such as Evgenii Bazarov, in this author's Fathers and Sons.

4. Two works of this author that have been adapted into operas include Boris Godunov and Eugene Onegin.

ANSWERS: 1. Leo Tolstoy 2. Anton Pavlovich Chekhov 3. Ivan Turgenev 4. Aleksandr Sergeyevich Pushkin

TOSSUP 7: FINE ARTS/CLASSICAL MUSIC HISTORY

In 1721, this composer obtained a post in the church in Hamburg, which required him to write two cantatas for every Sunday service as well as additional music for church holidays. Because of this, the Guinness Book of World Records lists him as the most prolific composer of all time, but with a mere 800 of his 3000 pieces surviving. He is well known for composing concertos for unusual sets of instruments, such as his concerto for two violas. Name this composer who is best known for a set of more than 40 pieces that reflect the suffering of Jesus prior to the cross, his Passions.

ANSWER: Georg Philipp Telemann

BONUS 7: SOCIAL STUDIES/US HISTORY

Name these British acts that motivated American independence.

1. This series of laws restricted shipping and were part of the impetus for the Anglo-Dutch Wars. The Molasses Act and other Sugar Acts were offshoots of these acts, and they continued to restrict shipping to British colonies.

2. This 1765 act was passed to pay for the Seven Years War and taxed printed items such as magazines and legal documents.

3. There were actually five different laws within this 1767 series of acts. Its original intention was to pay colonial officials, but the hostility eventually resulted in the Boston Massacre.

4. These acts preceded the outbreak of war by two years. As a direct reaction to the Boston Tea Party, they were the most sever and punitive, and they closed the Port of Boston and required quartering British troops in American homes.

ANSWERS: 1. Navigation Acts 2. Stamp Act 3. Townshend Acts 4. Intolerable Acts

TOSSUP 8: LITERATURE/MYTHOLOGY

Depending upon the source, this figure may be either a god or a giant. Because he helped to kill another god, this deity was punished by being chained to a rock until the end of time with a deadly snake above his head dripping poison on him. This deity is the husband of Sigyn and father of Sleipnir. In Norse mythology, when problems occur, such as theft or deception, typically the gods assume that it is this deity’s fault, and quite often they are correct. Name this Norse trickster god.

ANSWER: Loki

BONUS 8: SCIENCE/BIOLOGY

Name these organs in the human body.

1. This is the human body's largest organ, and it has layers named the subcutis, dermis, and epidermis.

2. Bile produced in the liver is stored in this organ.

3. This organ contains sacs known as alveoli.

4. This organ destroys and recycles red blood cells.

ANSWERS: 1. skin 2. gallbladder (or cholecyst) 3. lungs 4. spleen

***HALF-TIME***

TOSSUP 9: SOCIAL STUDIES/PSYCHOLOGY

Raymond Cattell theorized sixteen factors of this concept, while neuroticism and openness to experience are two of the "Big Five" traits of this concept. Keirsey used four-letter designations to classify sixteen temperaments of this concept, such as ISTP, one of these that suggests sensing, thinking, and perception in addition to introversion. Name this concept that describes the unique characteristics of a human being.
ANSWER: personality

BONUS 9: LITERATURE/US LITERATURE
Identify these works of Mark Twain.

1. The title character of this novel and his companion, an escaped slave named Jim, meet the dueling Grangerford and Shepherdson families, two fraudsters who claim to be the Duke of Bridgewater and the Lost Dauphin, and Tom Sawyer.

2. The title character, Hank Morgan, ends up in England in 528 in this Twain satire.

3. This short story's title character, Dan'l Webster, is owned by the gambler Jim Smiley, who makes a bet that it can jump higher than a stranger's creature.

4. This collaboration with Charles Dudley Warner uses the Hawkins family to satirize the corruption in America after the Civil War and lends its name to the post-Civil War period in American history.

ANSWERS: 1. The Adventures of Huckleberry Finn 2. A Connecticut Yankee in King Arthur's Court (or A Yankee at the Court of King Arthur)3. "The Celebrated Jumping Frog of Calaveras County" (or "The Notorious Jumping Frog of Calaveras County" or "Jim Smiley and His Jumping Frog") 4. The Gilded Age: A Tale of Today

TOSSUP 10: MATH/GENERAL MATH (10 seconds)

Euclid's proof that there are an infinite number of primes is an example of this type of proof, which uses the law of bivalence. That proof involves the construction of the product of all primes plus 1, which Euclid shows to be a prime number as well. Name this method of indirect proof, which begins by assuming the opposite of the statement to be proved to deduce a logical impossibility.
ANSWER: proof by contradiction (or reductio ad absurdum or reductio ad impossibile or apagogical argument; accept indirect proof before mentioned)

BONUS 10: LITERATURE/BRITISH LITERATURE

Identify these poets laureate.

1. He wrote The Prelude and "Tintern Abbey" and collaborated with Samuel Taylor Coleridge on Lyrical Ballads.

2. This poet of Maud and "The Lady of Shalott" is best-known for "The Charge of the Light Brigade."

3. He wrote Wodwo, Crow, and Moortown Diary, and his Birthday Letters were about his relationship with his wife, Sylvia Plath.

4. In addition to creating the play Marriage A-la-Mode, this first poet laureate also wrote Absalom and Achitophel.

ANSWERS: 1. William Wordsworth 2. Alfred, Lord Tennyson (or Alfred Tennyson, 1st Baron Tennyson) 3. Edward James "Ted" Hughes 4. John Dryden

TOSSUP 11: LITERATURE/WORLD LITERATURE

At the end of this work, the traitorous stepfather of the title character has his limbs torn off, and thirty of his relatives are hanged. That traitor, Ganelon, knowing that the title character would command the rear guard, leads the Saracens to ambush that group at the battle of Roncesvalles. Accompanied by Turpin and Oliver, the title character intially refuses, but ultimately decides to blow his horn, only to end up blowing up his own head calling for help from Charlemagne. Identify this work by Turold, a major epic poem of medieval French literature.
ANSWER: The Song of Roland (or La Chanson de Roland)

BONUS 11: SCIENCE/PHYSICS

Answer the following about the electron.

1. In 1897, this man determined the charge-to-mass ratio of the electron and is credited with the discovery of the electron.

2. In an atom, electrons reside in these regions that are distinguished by the principal quantum number n. When an electron drops from an outer one to an inner one, EM radiation is emitted.

3. Also known as the antielectron, this particle emitted in beta-plus decay has positive charge and is the antiparticle of the electron.

4. Electrons, muons, and tauons, and their antiparticles belong to this group of elementary particles that are lighter than quarks.

ANSWERS: 1. Sir Joseph John "J. J." Thomson 2. energy levels or shells (do not accept energy sublevels or subshells) 3. positron 4. leptons

TOSSUP 12: LITERATURE/BRITISH LITERATURE

This author's poem in memory of C.T.W. criticizing imprisonment was titled "The Ballad of Reading Gaol." In one of this author's plays, the title character's husband invites Mrs. Erlynne and the title character finds out thanks to Lord Darlington. Another play has the antagonist Mrs. Cheveley and protagonists Robert and Gertrude Chiltern. Name this playwright of Lady Windermere's Fan and An Ideal Husband as well as the author of his only novel, where the title character tries to keep the immortality portrayed in the title object, The Picture of Dorian Gray.
ANSWER: Oscar Fingal O'Flahertie Wills Wilde

BONUS 12: SOCIAL STUDIES/GEOGRAPHY

Name these lakes.

1. Sharing the name of a sourtheastern African country it borders, this is the second largest lake in Africa by volume.

2. The Straits of Mackinac connect these two Great Lakes that are hydrologically a single body of water.

3. This brackish lake, adjacent to the Gulf of Venezuela, is generally considered to be the largest lake in South America.

4. This lake, the deepest in North America, is the source of the Mackenzie River.

ANSWERS: 1. Lake Malawi (or Lake Nyasa) 2. Lake Michigan and Lake Huron (must have both in either order) 3. Lake Maracaibo 4. Great Slave Lake

TOSSUP 13: SOCIAL STUDIES/US HISTORY

The publication of opinions on Louisville Joint Stock Land Bank v. Radford and two others on Black Monday directly resulted in this event. Princeton University professor Edward S. Corwin suggested the end result. The National Committee to Uphold Constitutional Government was created to oppose this event. FDR used Fireside Chat nine to recover from this, but the retirement of a Supreme Court justice undercut his position and popular support. Name this scandal where Roosevelt proposed to add justices to the Supreme Court in order to pass his New Deal programs.

ANSWER: court-packing scheme/plan (or Judiciary Reorganization Bill of 1937; prompt Black Monday before it is read)

BONUS 13: SCIENCE/CHEMISTRY

Answer the following about phase changes and phase diagrams.

1. This is the point on a phase diagram where the solid, liquid, and gaseous phases of a substance are all in equilibrium.

2. The phase of a substance depends on its temperature as well as this quantity.

3. This is the direct change of a substance from solid to gas.

4. This is the amount of energy that must be imparted to change a substance from a solid to a liquid. When a solid is heated, its temperature stays constant while it melts until this amount of energy is imparted.

ANSWERS: 1. triple point 2. pressure 3. sublimation 4. heat of fusion (or standard enthalpy of fusion or specific melting heat)

TOSSUP 14: SCIENCE/BIOLOGY

Of the bases that form double hydrogen bonds in nucleic acids, this base is the only one that is a purine. In RNA, this base bonds to uracil, while in DNA it bonds to thymine. A compound based on this base is the most common energy currency of the cell, ATP. Name this nitrogenous base found in DNA commonly denoted A.
ANSWER: adenine (do not accept adenosine; prompt A before "ATP" is read)

BONUS 14: FINE ARTS/ART HISTORY

Name these architects.

1. This American man was a leader of the Prairie School movement as well as a proponent of organic architecture, such as in Fallingwater, a Pennsylvanian home built over a waterfall. He also designed multiple studios for his personal use, some of which were named Taliesin.

2. This man worked primarily in Chicago, and became well known for his building of steel high-rises. He designed the Carson, Pirie, Scott and Company Building in Chicago, as well as a "Golden Door" for the 1893 World’s Columbian Exposition.

3. This Chinese-American architect has made prominent buildings in China, the United States, and France. These buildings include the Bank of China Tower, the John F. Kennedy Library, and the Rock and Roll Hall of Fame.

4. This German-American was noted for his sayings of “less is more” and “God is in the details.” He is famous for designing a modernist high-rise in the Seagram Building as well as building the glass Farnsworth House.

ANSWERS: 1. Frank Lloyd Wright 2. Louis Henri Sullivan 3. Ieoh Ming Pei 4. Ludwig Mies van der Rohe (prompt on partial answer)

TOSSUP 15: FINE ARTS/OPERA

Based on an 1804 play by Friedrich Schiller, this opera was its composer's last. The story includes characters Hedwige and Jemmy, the wife and son of the title character. At the beginning of Act II, Arnold and Matilda, the daughter of the antagonist, meet to express their love. Matilda's father is the antagonist, Gessler, the Austrian governor of Switzerland. Name this Rossini opera in which the title character is able to shoot an apple off of his son's head.

ANSWER: William Tell (or Guillaume Tell) 

BONUS 15: MATH/ALGEBRA

Pencil and paper ready. Solve the following problems about ages, giving your answer in years.

1. Don is now one-fourth the age of his father. If his father was 50 exactly six years ago, what is Don's age now?

2. Alice is one year older than Bob, who is one year older than Charlie. If the sum of their ages is 72, what is Charlie's age?

3. Reginald is twice as old as Merv. What is Merv's age if the product of their ages in years is 288?

4. Julia spent one sixth of her life in childhood, then one twelfth of it in adolescence, then two thirds of it with her husband, then her last seven years as a widow. How many years did Julia live?

ANSWERS: 1. 14 2. 23 3. 12 4. 84


TOSSUP 16: MATH/GEOMETRY AND TRIGONOMETRY (30 seconds)

Pencil and paper ready. A circle centered at point A has a radius of 2. Points B and C lie on the circle, and triangle ABC is an equilateral triangle. Find the exact area outside of triangle ABC but inside the sector of the circle bounded by minor arc BC and radii AB and AC.
ANSWER: 2 times pi over 3 minus the square root of 3 (or negative square root of 3 plus 2 times pi over 3 or two-thirds pi instead of "2 times pi over 3" or radical instead of "root" in any answer)

BONUS 16: SOCIAL STUDIES/CURRENT EVENTS

Answer the following about aerial incidents of 2009.

1. This child was the subject of a hoax his parents created to gain publicity for a TV show; that hoax cost over two million dollars in search efforts.

2. This man, at number two on Time's list of the Top 100 Influential Heroes and Icons of 2009 heroically saved all the lives on US Airways Flight 1549 by ditching the plane into the Hudson.

3. On Decmeber 25, 2009, Umar Farouk Abdulmutallab disrupted Northwest Airlines Flight 253 destined for this city.

4. This airline suffered a major loss on June 1, 2009, when an A330 aircraft crashed into the Atlantic, killing all 228 aboard.

ANSWERS: 1. Falcon Heene (or Balloon Boy) 2. Captain Chesley Burnett "Sully" Sullenberger III 3. Detroit, Michigan 4. Air France

TIEBREAKER/REPLACEMENT TOSSUP: FINE ARTS/ART HISTORY

A geometric hypercube, which is the four dimensional analog to a cube, features prominently in one of this artist’s works. This surrealist artist employed many symbols in his work, such as the egg, the elephant, and the clock. He held famous luncheons at a hotel where he would meet with leaders in different fields, in the hope that he would gain inspiration from them. His most famous work includes water, a dead tree, and four melting timepieces. Name this man famous for his eccentric mannerisms and his distinctive moustache, the painter of The Persistence of Memory.

ANSWER: Salvador Domingo Dalí

TIEBREAKER/REPLACEMENT BONUS: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS

Pencil and paper ready. You are rolling two fair six-sided dice numbered from one to six. One die is yellow and the other is blue.

1. What is the probability that the sum of the numbers rolled will be 8?

2. What is the probability that the sum of the numbers rolled will be 8 given that the yellow die has a 3 showing?

3. What is the probability that the sum of the numbers rolled will be 8 given that there is at least one 3 showing?

4. If the sum of the numbers rolled is 8, what is the probability that the two dice show the same number?

ANSWERS: 1. 5/36 or 0.138 repeating 2. 1/6 or 0.16 repeating 3. 2/11 or 0.18 repeating 4. 1/5 or 0.2

***END OF MATCH***
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TOSSUP 1: LITERATURE/WORLD LITERATURE
This author described the events leading to his country's revolution in The Red Wheel. This author's treatment from a certain sickness was the basis of his The First Circle and Cancer Ward. After this man won the 1970 Nobel Prize in Literature, in 1974, he was exiled from the Soviet Union. Name this author of The Gulag Archipelago and One Day in the Life of Ivan Denisovich.
ANSWER: Aleksandr Isayevich Solzhenitsyn

BONUS 1: MISCELLANEOUS/SPORTS
Answer the following about penalties in the NHL.

1. A major penalty, such as for fighting, requires a player to go to the penalty box for this number of minutes.

2. This NHL penalty is similar to an ejection in other sports in that the penalized player must leave for the rest of the game but a substitute may immediately replace him.

3. When a team is shorthanded due to a penalty, it is allowed to shoot the puck from its half of the ice past the other team's goal line; a non-shorthanded team doing that would cause this violation.

4. This is the maximum number of players that can serve penalty time at the same time. Hence, it is also the maximum number of skaters by which a team may play shorthanded.

ANSWERS: 1. five minutes 2. game misconduct penalty (do not accept misconduct) 3. icing the puck 4. two players

TOSSUP 2: MISCELLANEOUS/POP CULTURE

The Ditto glitch is an extension of a method originally used to obtain this entity, a method that required teleporting from a Junior Trainer and defeating a Youngster that has a Slowpoke. It was discovered "deep in the jungle" of Guyana, South America, according to journal entries in Cinnabar Mansion, and this creature gave birth to a creature residing in Cerulean Cave. Contrary to widespread rumors, it cannot be found by a truck next to the S. S. Anne. It is described as a "New Species" that is "so rare that is still said to be a mirage by many experts." Name this creature that gave birth to Mewtwo, the rare 151st Pokémon.
ANSWER: Mew (or Myu, accept Mew glitch or Mew trick before "this entity," do not accept Mewtwo or Myutsu)

BONUS 2: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. In right triangle ABC, angle C is the right angle, side AC has length 3, and side BC has length 5.

1. What is the length of the hypotenuse, side AB?

2. What is the tangent of angle A?

3. What is the sine of angle A?

4. What is the secant of angle A?

ANSWERS: 1. the square root of 34 2. 5 over 3 (or five-thirds, or one and two thirds, or 1.6 repeating) 3. 5 times the square root of 34 all over 34 4. the square root of 34 over 3

TOSSUP 3: SOCIAL STUDIES/GOVERNMENT

Of the eighty-one holders of this position, the first was Edward Randolph. The original duties of this position included giving legal advice to the President and conducting suits when the United States government was involved. Name this position once held by Robert Kennedy, Janet Reno, Alberto Gonzalez, and Eric Holder, the head of the Department of Justice.

ANSWER: Attorney General of the United States

BONUS 3: FINE ARTS/ART HISTORY

Answer the following questions about American Art.

1. This female painter was born in Wisconsin in 1887, but became famous in the 1920s for her Southwestern art. Some of her artwork features animal skulls while others include desert flowers.

2. Grant Wood painted this piece in 1930. In the background rests a two-story cottage with a distinctive window while in the foreground are a man, a woman, and a pitchfork.

3. This piece by Edward Hopper currently resides in the Art Institute of Chicago. It has four figures, a man looking out a far window, a man and a woman sitting next to each other, and a man dressed in white who appears to be waiting on them.

4. This 19th century school of art was a collection of landscape painters who had a vision influenced by romanticism. Many of the paintings of the group are of the titular locale, or the surrounding region, such as the Catskill and Adirondack Mountains.

ANSWERS: 1. Georgia Toot O’Keeffe 2. American Gothic 3. Nighthawks 4. Hudson River School 

TOSSUP 4: FINE ARTS/ART HISTORY

Placido Domingo commissioned Gian Carlo Menotti to write an opera about this artist. Velázquez inspired this artist's painting of Charles IV and family, including the artist in the work itself, as in Las Meninas. Around 1800, he created two paintings La maja desnuda and La maja vestida that are of the same person and same scene, with one being clothed and the other being nude. Name this artist whose most famous works though are probably Saturn Devouring His Son and The Third of May 1808.

ANSWER: Francisco José de Goya y Lucientes

BONUS 4: SOCIAL STUDIES/RELIGION

Answer the following about the pillars of Islam.

1. The pillar of Sawm requires most Muslims to fast during this Islamic month.

2. This pillar must be completed once in the lifetime of a Muslim. It involves a pilgrimage to Mecca where the pilgrim walks around the Kaaba seven times.

3. Salah requires Muslims to pray this many times per day.

4. This first pillar of Islam is the declaration of faith, or Shahadah, acknowledging that Allah is the only god, and that Muhammad is his prophet.

ANSWERS: 1. Ramadan (or Ramazan) 2. Hajj 3. five times per day 4. Iman

TOSSUP 5: LITERATURE/BRITISH LITERATURE

One of this author's early dramas had the character Count Ferneze and is one of this author's early comedic works. In addition to The Case Is Altered, this author wrote about the parasitic servant Mosca and his master, the Venetian nobleman known as "the Fox." This man also wrote about a servant named Brainworm, who foils the protagonist's father's attempts to spy on his son, Edward Knowell. Name this author of Volpone, Every Man in His Humour, and The Alchemist.
ANSWER: Ben Jonson


BONUS 5: SCIENCE/PHYSICS

Name these famous physicists from the twentieth century.

1. This Italian physicist won a Nobel Prize for his work on induced radioactivity, and he was a key figure in the Manhattan project.

2. This physicist's 1988 treatise on cosmology is titled A Brief History of Time.

3. This physicist is best known for his diagrams where every line represents a subatmoic particle.

4. With Einstein, this Indian physicist discovered a namesake condensate, a fifth state of matter attained near absolute zero.

ANSWERS: 1. Enrico Fermi 2. Stephen William Hawking 3. Richard Phillips Feynman 4. Satyendra Nath Bose

TOSSUP 6: SCIENCE/BIOLOGY

One of these molecules was discovered by Frederick Addicott and eventually got the name abscisic acid. Another one of these compounds causes trippling and is known as ethylene, which also stimulates ripening. Another one of these compounds, gibberellins, stimulates stem growth and elongation, like auxins. Name these molecules that regulate development in certain leafy organisms.

ANSWER: plant hormones (prompt hormones)

BONUS 6: MATH/GEOMETRY AND TRIGONOMETRY

Pencil and paper ready. Answer the following about geometric figures and equations used to describe them.

1. In the Cartesian plane, three ways of describing this figure with an equation include standard, point-slope, and slope-intercept forms.

2. In space under rectangular coordinates, the equation x plus y plus z equals 2 describes this type of figure.

3. In polar coordinates, the equation r equals n cosine theta, where n is a positive integer greater than one, describes this shape.

4. In the common three-dimensional coordinate system that uses rho, theta, and phi coordinates, the equation rho equals four describes this shape.

ANSWERS: 1. line 2. plane 3. polar rose 4. sphere with radius 4

TOSSUP 7: MATH/GENERAL MATH (10 seconds)

In topology, this operation applied to an infinite number of open sets does not necessarily produce an open set, as this operation does for a finite number of sets. By De Morgan's laws, performing this operation on two sets and then taking the complement is the same as taking the complement of each set and taking the union of the results. Name this operation that produces a set where each element is in all the operated-upon sets.
ANSWER: set intersection

BONUS 7: LITERATURE/US LITERATURE

Identify these Eugene O'Neill plays.

1. This posthumous play told the life of the dysfunctional Tyrone family, based on O'Neill's family, and won a Pullitzer Prize for drama in 1957.

2. "Homecoming," "The Hunted," and "The Haunted" are the three parts of this 1931 play based on Aeschylus's Oresteia.

3. Simeon, Peter, and Eben are the three sons of Ephraim Cabot in this play where Abbie Putnam and Eben commit infanticide.

4. Yank is the protagonist who is crushed by the title animal in this O'Neill play criticizing capitalism and the behavior of the rich.

ANSWERS: 1. Long Day's Journey into Night 2. Mourning Becomes Electra 3. Desire Under the Elms 4. The Hairy Ape

TOSSUP 8: SOCIAL STUDIES/WORLD HISTORY

This leader brought an unprecedented peace of nearly forty years to his polity. He constructed roads and towns to improve his polity's administrative structure, and he extended his polity to include Germany. In 27 BC, this leader gained command over Spain, Gaul, and Syria. At Modena, this leader met his rival, who would marry this leader's sister. At the battle of Actium, this leader defeated Cleopatra and that rival, Marc Antony. Name this leader who reigned until AD 14 as the first emperor of the Roman Empire.

ANSWER: Gaius Julius Caesar Augustus (or Octavianus, or Octavius)

BONUS 8: SCIENCE/EARTH SCIENCE

Answer the following about minerals.

1. This mineral, a form of carbon, has a rating of 10 on the Mohs Scale of hardness.

2. Often confused with parting and fracture, this property of a mineral describes how a crystal breaks under stress applied to specific areas to create a new flat face.

3. This metal is the primary metallic component of minerals such as anglesite, pyromorphite and galena.

4. This property of a mineral is its color in powdered form, which can be created by rubbing a sample against a namesake plate.

ANSWERS: 1. diamond 2. cleavage 3. lead (or Pb) 4. streak

***HALF-TIME***

TOSSUP 9: MATH/ALGEBRA (30 seconds)

Pencil and paper ready. Find the inverse function of y equals the square root of the quantity x minus 5. One way to find an inverse function is to interchange x and y and solve the new equation for y. Using this or any other method, find the inverse function of y equals the square root of the quantity x minus 5.
ANSWER: y equals x squared plus 5 (accept to the second power in place of "squared")

BONUS 9: FINE ARTS/CLASSICAL MUSIC HISTORY

Name the following composers who lived during the 1700s, none of whom are Johann Sebastian Bach.

1. This composer, nicknamed the red priest for his fiery red hair, wrote the Four Seasons, a series of four concerti for the violin.

2. A prolific Baroque composer, the pieces of this German include Water Music, Music For The Royal Fireworks and an oratorio containing the famous Hallelujah Chorus.

3. This composer was J. S. Bach’s youngest son, and unlike his father, he wrote music in the classical style.

4. Before his death in 1706, this German Baroque composer wrote numerous organ chorales, fugues, chaconnes, and one canon that remains popular to this day.

ANSWERS:  1. Antonio Lucio Vivaldi 2. George Frideric Handel 3. Johann Christian Bach 4. Johann Pachelbel  

TOSSUP 10: FINE ARTS/CLASSICAL MUSIC HISTORY

The youngest member of this family achieved the least fame, and his three-act operetta Katze und Maus inspired critics to tell him to write under a pseudonym in order not to shame his family. The patriarch of this family had three sons, all of whom became composers. Berlioz also dubbed this family's patriarch "Father of the Viennese Waltz." The son of that patriarch in this family wrote polkas, quadrilles, and waltzes, and he was known as "The Waltz King" due to works like "The Blue Danube." Name this family of composers, three of whom share the first name Johann.

ANSWER: Strauss

BONUS 10: LITERATURE/BRITISH LITERATURE

Answer the following about the works of E. M. Forster.

1. In this novel, Adela Quested and Mrs. Moore travel to the title country under British rule. One theme of this novel is the tension between the British and the natives of that country.

2. This is the native Muslim doctor that is a central character in the work in part 1. Adela mistakenly accuses this character of raping her while they were in the caves.

3. The Schlegels, the Wilcoxes, and the Basts all live at the title place of this Forster novel.

4. In this novel, Lucy Honeychurch ultimately marries George Emerson, whom she encounters in Florence when Mr. Emerson offers the title place to Lucy.

ANSWERS: 1. A Passage to India 2. Dr. Aziz 3. Howard's End 4. A Room with a View

TOSSUP 11: SCIENCE/PHYSICS

Of the four fundamental forces, this one is excluded from the grand unified theory. The Cavendish torsion balance is used to measure the constant associated with this force. That constant of proportionality for this force, whose strength was determined by Newton, is approximately 6.67 times ten to the negative eleventh newton meters squared per kilogram squared. Name this force that attracts massive objects to each other, especially bodies down to earth's surface.
ANSWER: gravity

BONUS 11: MATH/COMBINATORICS, PROBABILITY, AND STATISTICS

Pencil and paper ready.  Solve these combinatorics problems based on number theory.

1. In the base eight or octal system, how many distinct positive integers can be represented with one or two octal digits?

2. If the prime factorization of 315 is 3 squared times 5 times 7, how many positive integer factors does 315 have?

3. In base ten, how many two digit decimal numbers are there such that the first digit is a single-digit prime and the second digit is odd?

4. If order is irrelevant, how many ways are there to select two positive integers, not necessarily distinct, whose sum is 28?

ANSWERS: 1. 63 numbers/positive integers 2. 12 factors/divisors 3. 20 two-digit numbers 4. 14 ways

TOSSUP 12: SCIENCE/CHEMISTRY

This constant is the equilibrium constant for a reaction where the products are aqueous and the reactant is solid; accordingly, in equilibrium with excess reactant, this constant equals the product of the concentrations of the products raised to the number of times each ion appears per formula unit. When the ion product equals this constant, the solution is saturated. Identify this constant that determines the extent to which a solid turns into aqueous ions in the presence of water.
ANSWER: solubility product constant (or K-sp)

BONUS 12: SOCIAL STUDIES/WORLD HISTORY

Name these wives of Henry VIII.

1. Henry's first and longest marriage was to this woman, whose marriage Henry tried to annul, leading to the creation of the Church of England.

2. This mother of Edward VI left Henry a widower in 1537.

3. Hans Holbein the Younger painted a portrait of this woman for Henry. While he was impressed by the lady in the painting, he found her less desirable in person.

4. This wife of Henry outlived him, and after his death, married again, giving birth to a child before dying from puerperal fever.

ANSWERS: 1. Catherine of Aragon (prompt Catherine) 2. Jane Seymour 3. Anne of Cleaves (prompt Anne) 4. Katherine Parr (prompt Katherine)

TOSSUP 13: MATH/GEOMETRY AND TRIGONOMETRY (30 seconds)

Pencil and paper ready. Find the radian measure of the angle whose measure is one-third that of its supplement. It may help to know that supplementary angles have measures adding up to pi radians.

ANSWER: pi over 4 (or pi divided by 4, or one-fourth times pi or 0.25 times pi)

BONUS 13: LITERATURE/WORLD LITERATURE

Name these German authors who have won the Nobel Prize in literature.

1. This author's first novel was Buddenbrooks, and he created Hans Castorp in The Magic Mountain and Gustav von Aschenbach in Death in Venice.

2. This author wrote The Glass Bead Game in addition to Siddhartha and Steppenwolf.

3. This author's Danzig Trilogy comprises The Tin Drum, Cat and Mouse, and Dog Years.

4. This author wrote about the Faehmel family in the 1959 novel Billiards at Half-past Nine.

ANSWERS: 1. Paul Thomas Mann 2. Hermann Hesse 3. Gunter Wilhelm Grass 4. Heinrich Theodor Boll

TOSSUP 14: SOCIAL STUDIES/CURRENT EVENTS

This structure's name was changed at the last minute to honor the generosity of the man who bailed out the area it sits in. This stucture's design specifications were purposely kept secret during the building process. Upgrades during the construction process led to several delays beyond the estimated early 2009 completion date Skidmore, Owings, and Merril, the same firm that designed the World Trade Center towers and the Sears/Willis Tower, was chosen as the final architect and engineer for the project. Unveiled in January 2010, name this tallest free-standing structure in the world, located in Dubai.

ANSWER: Burj Dubai (or Burj Khalifa)

BONUS 14: SCIENCE/BIOLOGY

Answer the following about how RNA is used in the cell.

1. This process creates an RNA strand from a segment of DNA.

2. This is the type of RNA produced by the process in part 1.

3. This is the term for three consecutive bases on RNA that determine an amino acid to be used in making a protein.

4. These noncoding portions of DNA can have RNA strands created from them, but they are removed via splicing.

ANSWERS: 1. transcription 2. messenger RNA (or mRNA) 3. codon (do not accept anticodon) 4. introns

TOSSUP 15: LITERATURE/US LITERATURE

This author is not Willa Cather, but is known for a poem titled "Pioneers! O Pioneers!" In one poem, the speaker "shall mourn with ever-returning spring"; in another, the title character is described as having "fallen cold and dead." Those poems written after Lincoln's assassination are titled "When Lilacs Last in the Dooryard Bloom'd" and "O Captain! My Captain!" Name this author whose "Song of Myself" appears in his collection of poetry titled Leaves of Grass.
ANSWER: Walter "Walt" Whitman

BONUS 15: SOCIAL STUDIES/US HISTORY

Answer the following about the Cuban missile crisis.

1. This Secretary of Defense at the time did not believe the missile posed a threat to the U.S.

2. This man was President of the United States during the Cuban missile crisis in 1962.

3. The agreement to end the standoff saw U.S. missiles removed from this country.

4. Embarassment from the resolution led to the downfall of this Soviet leader two years later.

ANSWERS: 1. Robert Strange McNamara 2. John Fitzgerald Kennedy (or JFK) 3. Republic of Turkey (or Turkey Cumhuriyeti) 4. Nikita Khrushchev

TOSSUP 16: LITERATURE/MYTHOLOGY

In one less commonly known myth, this Oread was killed by Pan's followers because she did not desire a relationship with men. After being killed, Gaia took the pieces of this mountain nymph and spread her throughout the world. Alternatively, the more common version of the myth starts with this nymph entertaining Hera while Zeus was pursuing other women. Name this figure who eventually fell in love with Narcissus, after which she was left with only her voice.

ANSWER: Echo

BONUS 16: MATH/ALGEBRA

Pencil and paper ready. Solve the following rate problems.

1. How many miles will a car travelling at a constant rate of 60 miles per hour travel in 4 hours?

2. In miles per hour, how fast is a train going if by travelling at a constant speed for 5 hours it goes 200 miles?

3. Two cars travel in the same direction along a straight road. One car goes at a constant 60 miles per hour, while the other goes at a constant 55 miles per hour. How many miles apart will the cars be after 6 hours?

4. In miles per hour, what is the overall average speed of a bicyclist who takes a round trip on a straight 30 mile road, completing the first leg of the trip at 20 miles per hour and the second leg at 10 miles per hour.

ANSWERS: 1. 240 miles 2. 40 miles per hour 3. 30 miles 4. 13 1/3 miles per hour (or 40/3 miles per hour, or 13.3 repeating miles per hour)
(MODERATOR NOTE: The correct answer to part 4 is obtained by using the harmonic mean, not the arithmetic mean.)

TIEBREAKER/REPLACEMENT TOSSUP: SOCIAL STUDIES/US HISTORY

In October 2009, this politician's veto of Assembly Bill 1176 became notable due to a profane acrostic message in it. He introduced reforms on teacher tenure, unions, the state budget, and redistricting in a November 2005 special election, which saw the defeat of all four of those measures. This man's election to his highest office in 2003 was made possible thanks to Gray Davis's unpopularity and a successful recall initiative. Name this foreign-born governor of California.

ANSWER: Arnold Alois Schwarzenegger

TIEBREAKER/REPLACEMENT BONUS: SCIENCE/CHEMISTRY

Answer the following about reaction dynamics.

1. This is the term for the reactant that is completely consumed during a reaction and that determines the amount of product produced.

2. Also known as the Ideal Law of Chemical Equilibrium, this law states that the product of the concentrations of products to the powers of their stoichiometric coefficients divided by the analogous product of reactants is a constant.

3. This principle states that a system at equilbrium that undergoes a stress will change the equilibrium to minimize the effect of that stress.

4. This word describes how the rate of reaction varies with respect to the concentration of a certain reactant.

ANSWERS: 1. limiting reactant 2. law of mass action 3. Le Chatlier's principle (or Le Chatler-Braun principle) 4. order

***END OF MATCH***
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