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Tossups
1. At the end of this play, one character expresses the sentiment that ““The fog was where I wanted to be . . . to be alone with myself in another world where truth is untrue and life can hide from itself.”Each of the four acts of this play take place in the family’s living room, and each is immediately before or after a meal. Characters in the this play include Cathleen, the kitchen maid, and a woman who had just recovered from morphine addiction. Taking place in one day in the summer of 1912, the plot revolves around the gradual discovery of Mary’s morphine addiction and Edmund’s tuberculosis.  For ten points, name this story of the Tyrone family, a work of Eugene O’ Neill.

ANSWER: Long Day’s Journey Into Night
2. This technique is subject to a so-called phase problem that is resolved by rotating a goniometer around a sample. Samples for this technique are often flash-frozen to reduce the Debye-Waller effect, which can degrade its results. A Ramachandran plot can be used to check its results in biological applications. In general, the result of this technique is Fourier transformed in consideration of Bragg’s law; in that way, the diffraction pattern can be re-assembled into a structural map. For 10 points, name this technique that determines the structure of solids typically using probing radiation more energetic than ultraviolet light.

ANSWER: X-ray crystallography 

3. The interrogator present at this event was Dr. Ecken, who was in the employ of the Archibishop of Trier. Frederick III was responsible for this event in part, and his intervention was necessary primarily due to the execution of Jan Hus. The edict issued from this meeting failed to cause its subject to be executed but did prevent many of his books from being read or published. One person present at this meeting famously said “Here I am; I can do no other” before leaving for the Wartburg; that man was present at the proceedings primarily to answer charges of heresy. For ten points, identify this 1521 meeting at which Martin Luther was present, named for the town in Germany where it was held.

ANSWER: Diet of Worms

4. A boat named after him is operated by the Sea Shepherd Conservation society, and two of its crew were captured in January 2008 by a whaling ship.  His declaration of John Howard as “the greatest leader in the world” led to press criticism, but his work at Australia Zoo was praised.  He led the Queensland government to change its animal handling laws after an incident involving his son Bob.  While filming the documentary “Ocean’s Deadliest” on September 4, 2006, he was fatally pierced in the heart by a stingray.  For ten points, name this “Crocodile Hunter.”

ANSWER:  Steve Irwin
5. While establishing himself, he ruthlessly put down the rebellion of Mirza Hakim, as well as setting up his group of nava-rathna, or nine gems.  He maintained a roving court, after trying to set up at Fatehpur Sikir, and part of this ruler’s territory was contested by Sikandar Sur and another part by the Hindu general Semu.  Among his regents was Bayram Khan, and among his conquests were Rajasthan, Gujarat, and Bengal.  His religious tolerance was evidenced by his repeal of the jirza tax on non-Muslims, and his establishment of the Din-i-llahi or “Divine Faith.”   For ten points, name this Mughal emperor, grandson of Babur.

ANSWER:  Akbar the Great

6. This man was interested in the difference between the love of neighbors and family and the love of all commanded by Christ, an idea he explored in Works of Love.  Some of this authors lesser known works include one in which he claimed to need to introduce Christianity back into Christendom, Training in Christianity.  In one of his works, the title concept refers to the realization of the desire to end one’s life without the capability, and another refers to the ultimate choice between ethics and aesthetics. He retold the Abraham and Isaac story in Fear and Trembling.  For ten points, name this Danish philosopher, best known for The Sickness Unto Death and Either/Or.
ANSWER: Soren Abaye Kierkegaard
7. This molecule is synthesized mainly through the HMG-CoA reductase pathway, and its synthesis is regulated by the protein SREBP. It is essential for the proper function of clathrin-coated pits, and the hydroxyl group on these interacts with the heads of phospholipids. Methyl-beta cyclodextrin can be used to remove this from plasma membranes. Transported in the blood by lipoproteins, FTP, identify this lipid, a high level of which is associated with heart disease.

ANSWER: cholesterol
8.   Near the upper right of this painting, two naked men are waving white clothes in the hopes of attracting attention, and at the center, three men are huddled in close conversation. This painting is notable for its artist’s use of real corpses for models of the severed limbs present, such as the half-person in the lower left corner. A large wave looms on the left and someone waves a red cloth in the right background, next to the sail that is keeping the craft at the center of this painting moving. For ten points, name this painting of Theodore Gericault, which depicts a shipwreck off Senegal.

ANSWER: The Raft of the Medusa (accept Le Radeau de la Méduse, also Scene of Shipwreck)
9. . One tragic event associated with this mythological figure is the slaying of the Doliones, including their King, Kyzicos. His mother was Amphimone, and his brother overthrew his father, the rightful king of Iolcus. He married Glauce, and after he married her, his first wife enchanted Glauce’s robe so that it burned her to death. His first wife also assisted him in the quest for which he is most famous, by teaching him how to plow with fire-burning oxen, slay soldiers that grew from dragon’s teeth, and defeat the Sleepless Dragon, and her name was Medea. For ten points, identify this Chiron tutored, one-sandal wearing leader of the Argonauts and retriever of the Golden Fleece. 

ANSWER: Jason
10. The narrator of this novel gives all of her mother’s jewelry except a ring and a bracelet to her sister, and at the start of the novel, they live together at Tipton Grange. While the two main characters are in Italy, they witness Dr. Lydgate meeting Rosamond. One character is working very diligently on a book entitled “A Key To All Mythologies”, and the narrator choose him for her husband, over Sir James, whom Celia marries. That man, is the cousin of Will Ladislaw, who falls in love with the protagonist. Dr. Casaubon’s will prevents the protagonist from marrying Will at the end of this novel, but they ignore it. For ten points, identify this novel about Dorothea Brooke, a work by George Eliot.

ANSWER: Middlemarch
11. Players who had the highest possible career total in this statistic after one at-bat include Hoyt Wilhelm and Jermaine Dye.  It would not be necessary to hit a grand slam to be as high as possible, although Kevin Kouzmanoff was at the max as well.  The sabermetric stat “isolated power” subtracts batting average from this quantity.  Barry Bonds and Babe Ruth hold the six best seasons ever in this stat, and there have been 11 individual seasons above .750.  With a little over .620, Albert Pujols is the active career leader.  For ten points, name this baseball statistic, to which on base percentage is added to obtain OPS.

ANSWER:  Slugging percentage  
12. This is the controlling parameter in a cataclysmic variable binary, in which material is lost by a body with weakly bound outer layers, like a red giant. Analogous to a similar quantity named for Oppenheimer, Tollman, and Volkoff that applies to neutron-degenerate spheres, this quantity is derived by balancing self-gravitation with the degeneracy pressure from electrons. Planetary nebula formation is one means by which stable stars can be formed from bodies initially above this, a condition which usually results in nova, since this is the maximum mass at which a white dwarf will not gravitationally collapse. For 10 points, name this cut-off equal to about 1.44 solar masses that is named for an Indian-American physicist.

ANSWER: the Chandrasekhar mass limit [prompt on Chandrasekhar or mass limit] 

13. This composition’s Menuetto movement begins on with the first violin on a D before playing half of a G major scale and ending with a half note C. It’s original second movement was lost, and its current second movement is an Andante tempo Romance that begins with 3 Bs before breaking off into the melody. The opening of the work begins with a G and D alternating 3 times before a Mannheim rocket arpeggio. Scored in G major for 2 violins, viola, cello, and bass, this is FTP what serenade by Wolfgang Amadeus Mozart, with title suggesting that it is small and should be played after dark.
ANSWER: Eine Kleine Nachtmusik or A Little Night Music 

14.The doctrine arising from this case would later be modified by its promulgator in Abrams v. United States of America. The defendant in this case was  the general secretary of the American Socialist party, and was accused of sending anti-draft letters to prospective soldiers and therefore hindering the war effort, which was made illegal under the Espionage Act that this case upheld. For ten points, identify this important case in issues of free speech and First Amendment rights that was argued in 1919 and caused Justice Oliver Wendell Holmes to establish the “clear and present danger” criteria for restriction of free speech.

ANSWER: Schecnk v. United States
15. As a result of this battle, both sides lost exactly 24 warships. Other locations affected in the same assault as the namesake of this battle included Tulagi and Gavutu, and this battle marked the beginning of the American offensive in its area.Six thousand marines landed on the island for which this battle is named, surprising its two thousand Japanese defenders. Eventually, the Japanese force on this island reached 36,000, but they were unable to defeat the Americans, which turned the tide of the war in the Pacific for the Americans. For ten points, identify this battle, fought on an extremely southern Soloman Island.

ANSWER: Battle of Guadalcanal
16. This problem’s solution may be obtained quickly by applying the handshaking lemma to the underlying system, then dividing by two and considering the parity of the resulting number; this is so because the total valency of that system is 14. That underlying structure is undirected so, because each node has odd valency, no solution exists. This is formally the problem of finding an Euler tour on an object of  4 nodes, and 7 edges. For 10 points, name this problem fundamental in the development of graph theory that was solved by Leonard Euler and is named for a Prussian city.

ANSWER: the seven bridges of Königsberg problem 
17. On the left side of this painting, a single small pink bird against a dark background is flying away from the middle of this work. Two cherubs are sitting under the focus of this painting; they are holding a lute and looking up at the focus seemingly in awe. Further to the left of the bird, a marble statue of an angel looks on the scene and it is holding its finger in a shushing gesture. In the middle of this painting, one man is looking up a woman’s skirt, while another is pushing her from behind and holding a rope. For ten points, identify this Rococo painting, a Jean-Henri Fragonard work which depicts a woman in a pink dress sitting on the title object. 

ANSWER: The Swing

18. This event prompted the President to give a speech in which he defended the navy as second only to a militia, and prompted the creation of a navy. One negotiator for the Americans was a Massachusetts congressmen, and another was a recently rejected foreign minister who shouted “No! No! Not a sixpence!” During the negotiations, three agents proposed that Marhsall, Gerry, and Pinckney loan France ten million and give a large bribe to Minister Talleyrand. For ten points, identify this early diplomatic incident between the United States and France, named for the letters the French agents used in diplomatic correspondence.

ANSWER: XYZ Affair

19. Some scriptural evidence for this doctrine may be found in Genesis 3:15, which holds that God put enmity between the subject of this doctrine and the Serpent, and also in Luke 1:28, in which the phrase kecharitomene implies the pre-existence of this condition. Some scholars have drawn comparison between Eve and the subject of this doctrine to justify it. Pius IX promulgated this doctrine in the Ineffabilis Deus in 1854, and on the anniversary of this, there is a feast; specifically, on December 8th. For ten points, identify this Catholic doctrine, which holds that Mary must have been free from original sin in order to have conceived Jesus.

ANSWER: The Immaculate Conception

20. One character of one of this man’s novels is the son of Abraham and Aurora and attempts to find Moorish paintings in Spain to find his heritage. That character, Moraes, is the title character of The Moor’s Last Sigh. Another work by this author examines the struggle of Ali Bhutto in Pakistan, and is entitled Shame. A better known novel by this author sees two characters float to earth after a terrorist bomb destroys their airplane, after which one gains a halo and another demon horns. Perhaps the best known novel by this author depicts Saleem Sinai, who was born at a certain time in 1947. For ten points, identify this author of The Satanic Verses and Midnight’s Children.
ANSWER: “Sir” Salman Rushdie
21. In one of this man’s plays, the cockroach Curianito falls in love with a beautiful butterfly that falls to the ground 

and dies while beetles and worms jeer, and this man wrote a puppet play entitled In the Frame of Don Cristobal. He also wrote a farce entitled The Love of Don Perlimplín for Belisa in His Garden, and in a better known work, this author claims one must burn the theater or die in it. In perhaps this author’s best known work, the unnamed mother hates the Felix family and suffers alongside the Bride involved in the title event. For ten points, identify this Spanish playwright, the author of The House of Bernarda Alba, Yerba, and Blood Wedding.

ANSWER: Frederico Garcia Lorca
Bonuses
1. Name the Canterbury Tale given a short plot description for ten points each.

[10] A knight is sent to on a quest to figure out what women want; it turns out that they want to lord over their husbands.

ANSWER:  Wife of Bath’s tale

[10] This is the familiar-before-Chaucer tale of the rooster Chanticleer and his adventures with a fox.

ANSWER: Nun’s Priest’s tale

[10] Arcite and Palomon fight over Emily in this story, not to be confused with a Heath Ledger movie in which Chaucer appears as a character.

ANSWER: Knight’s Tale

2. Answer these questions about techniques used to exactly evaluate integrals for 10 points each.

[10] Essentially the inverse of the product rule, this method of integration is often taught in the form integral u d v equals u v minus integral v du.

ANSWER: integration by parts [or tabular integration; accept word forms]

[10] This trigonometric function can be used as a substitution to evaluate integrals with respect to x containing the square root of x squared minus a constant, thus taking advantage of the fact this function’s square minus one equals the square of the tangent.

ANSWER: secant

[10] Some infinite integrals can be made into path integrals of meromorphic functions on the complex plane, in which case the integral is equal to two pi i times the sum of these at singularities enclosed by the path, according to a theorem about them due to Cauchy.

ANSWER: residues

3. Its accompanying sonata begins “Shivering, frozen mid the frosty snow in biting, stinging winds,” FTPE:

[10] Give the nickname of this concerto for violin and string orchestra in F minor which is the 4th concerto in its composer’s 8th opus.

ANSWER: Winter or L’inverno or RV 297 
[10] Winter is the last of these concerti depicting different times of the year in E major, G minor, F major, and F minor. They are each accompanied by a sonnet and were written by Antonio Vivaldi.

ANSWER: The Four Seasons or Le Quattro Stagioni
[10] The Four Seasons are the first four concerti in this collection by Vivaldi, his 8th opus. Other concerti in it are “The Hunt” and its title refers to a competition between the two title concepts that Vivaldi explored in it.

ANSWER: Il Cimento Dell’ Armonia e Dell’ Inventione or The Contest Between Harmony and Invention 
4. Name these African rivers for ten points each.

[10] Flowing across six countries, it includes Victoria Falls.

ANSWER: Zambezi river

[10] Forming parts of the boundary between South Africa and both Botswana and Zimbabwe, this river is the second longest African river to empty into the Indian Ocean, behind the Zambezi.

ANSWER: Limpopo river

[10] With Black and White headstreams, this river flows from Burkina Faso, and has been damned at Akosombo to form one of the world’s largest artificial lakes.

ANSWER: Volta river

5. Answer these questions about the U.S. Presidential Election of 1824.

[10] He threw the election to John Quincy Adams after he was promised the Secretary of State job, in what some called a “corrupt bargain.” 

ANSWER:  Henry Clay
[10] This man received the most electoral votes, and therefore, the election. 

ANSWER:  Andrew Jackson
[10] This Georgian got the third most electoral votes in the election, behind Jackson and Adams, but ahead of Clay.

ANSWER:  William H. Crawford
6. Divided into three books, it was originally written in Arabic and is framed as a letter to a student.  For ten points each:

[10] Identify this 12th century work of philosophy that argued for a more rational interpretation of Jewish law.

ANSWER:  Guide to the Perplexed
[10] This Hispanic Jewish scholar wrote Guide to the Perplexed, as well as a Treatise on Logical Terminology and a fascinating Essay on the Calendar.

ANSWER: Moses Maimonides
[10] The first of Maimonides’ works was a commentary on this Jewish text, which records a compendium of Jewish legal decisions from about the 3rd century BC.
ANSWER: The Mishna
7. Identify the following about a war, F10PE.

[10] One battle in this war involved the defeat of a rogue earl by Margaret of Anjou, while another saw the Duke of Somerset defeated by another house at Towton.

ANSWER: War of the Roses

[10] Probably the most well-known battle from the War of the Roses was this one, at which Hnery Tudor defeated Richard III.

ANSWER: Battle of Bosworth Field
[10] Identify the aforementioned battle which saw York defeated by Margaret of Anjou.

ANSWER: Battle of St. Albans
8. This phase of matter occurs when the ground state becomes massively degenerate, so atoms coalesce into a “quantum blob,” which macroscopically exhibits a number of quantization phenomena. For 10 points each:

[10] Name this state of matter, which occurs at extremely low temperatures.

ANSWER: Bose-Einstein condensate

[10] The Gross-Pitaevskii equation gives this quantity for the atoms of a Bose-Einstein condensate. This quantity contains information about the location of particles according to the Born interpretation.

ANSWER: the wave function [or state function or wave vector or state vector; accept order parameter; prompt on psi or phi]

[10] The Gross-Pitaevskii equation is the version of this equation for the Bose-Einstein condensate. Its general form is E-hat psi equals E psi and it gives the non-relativistic wave function corresponding to the particle with energy operator E-hat.

ANSWER: the non-relativistic Schrödinger equation
9. Answer these questions about figures from an important literary movement, F10PE.

[10] This poet and lyricist wrote about a dream deferred, which he speculated might burst like a raisin in the sun. He also published a collection entitled The Weary Blues.

ANSWER: Langston Hughes

[10] This man published Home to Harlem, which depicted the everyday life of denizens and drew sharp criticism from W.E.B DuBois, and he also wrote A Long Way from Home.

ANSWER: Claude McKay
[10] This other poet wrote about God in “How Do I Marvel”, and is also acclaimed for his collection of poetry “Ballad of the Brown Girl”.

ANSWER: Countee Cullen
10. Identify these American rebellions, F10PE.

[10] This early rebellion was in reaction to an excise tax on its namesake commodity. George Washington ordered Harry Lee to end it, and most of the rebels were released.

ANSWER: Whiskey Rebellion

[10] This earlier and more delicious rebellion was an attempt to take Jamestown by its namesake. He defeated some Indians at Bloody Run, but was crushed by Berkeley.

ANSWER: Bacon’s Rebellion

[10] This 1831 slave rebellion ended up killing 50 whites. Just about every rebel involved got hanged.

ANSWER: Nat Turner’s Rebellion
11. Identify these religions at one point practiced by Mike Sorice, F10PE.

[10] While maintaining and on-again-off-again relationship with Katie Holmes, Sorice practiced this religion, created by science fiction writer L. Ron Hubbard, pretty much believes that angry aliens trapped in volcanoes are a source of the world’s problems.

ANSWER: Scientology
[10] While spending living as a Pacific Islander, Sorice practiced one of these religions, which worships the goods dropped from planes during World War II.

ANSWER: cargo cults
[10] While touring in Vietnam, Sorice converted to this syncretic religion, which venerates Buddha, Confucius, Jesus Christ, Lao Zi, Guan Yin and Guan Yu, and probably others.

ANSWER: Cao Dai
12.  Answer these questions about things on display at the Rock and Roll Hall of Fame for ten points each.

[10] Grace Slick has her fringe vest on display, and she’s notable for fronting this band, with singles like “Somebody to Love” and “White Rabbit.”
ANSWER: Jefferson Airplane
[10] A display about this festival revealed that Ravi Shenkar was the only performer who was paid.  D.A. Pennebaker’s film of this 1967 event was showing in a theater.

ANSWER: Monterey International Pop Music Festival

[10] A featured display about this Beatles movie discussed the film’s goofy plot, in which they fly to Bermuda to try to prevent a human sacrifice. 
ANSWER: Help!
13. This scientist’s namesake surfaces allows the computation of various chemical properties by means of his namesake function, the differential of which is zero at equilibrium. For 10 points each:

[10] Name this American chemist whose namesake free energy is the enthalpy minus the temperature times the entropy.

ANSWER: Josiah Willard Gibbs
[10] Gibbs is the namesake with Duhem of equations that give the differential of this quantity, symbolized mu and having units of energy.

ANSWER: chemical potential [prompt on potential or mu]

[10] The Gibbs-Duhem equations can be used to derive a rule named for Gibbs regarding the number of these entities that can exist at equilibrium, given a fixed number of species and degrees of freedom.

ANSWER: phase
14. Identify these titans, F10PE.

[10] This Titan notably stole fire from Zeus to give it to humans, which resulted in his punishment of being chained to a rock while a bird eats part of him everyday.

ANSWER: Prometheus
[10] This Titaness was the mother of the Muses by Zeus, and was considered to be the personification of human memory.

ANSWER: Mnemosyne
[10] This Titaness is the mother of the Hours, and some myths claim the Fates also. She’s the personification of Justice.

ANSWER: Themis
15. Identify these plays by Anton Chekhov, F10PE.

[10] As this play opens, Lyubov Andreyevna Ranevskaya, the mother of Anya and adoptive mother of Varya, is returning to her estate, which includes the title object.

ANSWER: The Cherry Orchard
[10] Trigorin and Konstantin are two writers in this Chekhov play, which also features characters Nina and Arkadina. Konstantin eventually kills himself.

ANSWER: The Seagull
[10] Olga, Masha, and Irina are the title characters of this Chekhov work, which also includes Andrei and his wife Natalia.

ANSWER: Three Sisters 

16. Answer these about the persecution of a group of people, F10PE.

[10] These French Protestants were granted the right to worship in their own way in Henry IV’s Edict of Nantes.

ANSWER: Huguenots
[10] Alas, it was granted only to be snatched away by this edict promulgated by Louis XIV.

ANSWER: Edict of Fontainebleau
[10] Some historians blame Louis XIV’s zeal for Protestant Persecution on this woman, his second wife.

ANSWER: Madame de Maitenon
17. Answer these questions about An Inquiry Into the Nature and Causes of the Wealth of Nations, F10PE.

[10] Adam Smith posited that this economic construct would correct the market on its own without government intervention.

ANSWER: The invisible hand
[10] The Wealth of Nations is a criticism of this economic system, which posits that a nation’s prosperity is a function of its capital and views trade as a zero-sum game.

ANSWER: Mercantilism
[10] In the first book, the last section deals with this economic concept, defined as the difference between what a factor is being paid and what it would need to be paid to remain in use.

ANSWER: Economic rent
18. Answer these questions about an author and his works, F10PE.

[10] In this work, the titular 12-fingered protagonist lives with another family, but at the end of the novel, ultimately is able to build the titular object. 

ANSWER: A House for Mr. Biswas

[10] This author of Mr. Stone and the Nights Companion and In a Free State wrote A House For Mr. Biswas.

ANSWER: Vidiadhar Surajprasad Naipaul
[10] Naipaul also wrote this semi-autobiography, his first, which includes idiosyncratic characters like Man-Man and Mr. Popo.

ANSWER: Miguel Street
19. Answer these questions about plant pathology for ten points each.

[10] These common plant parasites possess sucking mouth parts called stylets and are also known as plant lice.

ANSWER: aphids
[10] Aphids undergo this process of asexual reproduction. In it, females produce eggs without fertilization with a result of all female or all male progeny.

ANSWER: parthenogenesis
[10] This type of relationship is exhibited by ants who harvest aphid secretions. In return, the aphids receive protection on the plant, thus both species benefit.

ANSWER: mutualistic relationship
20. Answer these related questions for ten points each.

[10] This chick is Cecil’s girlfriend and a mighty White Wizard in the US Super NES game Final Fantasy II.
ANSWER: Rosa
[10] This names both a 1973 Burt Reynolds/Ned Beatty movie where an ex con helps the feds break up a moonshine ring and is a slang name for LSD.

ANSWER: White Lightning
[10] In the X-Men comic books, Emma Frost goes by this name. Since she used to be in the Hellfire club, it of course names a chess piece also. 

ANSWER: White Queen
