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Tossups
1. It was a flood of this river, as well as his non-existence, that prevented the Nestorian king-priest Prester John from capturing Jerusalem from the Saracens according to the medieval legend about him. The Ilisu Dam is a controversial project proposed to be built on this river at the border of Sirnak and Mardin provinces. If constructed, it would flood the archaeological site at Hasankeyf, an ancient ford of this river. The low-lying flats of this river nourish the stupendous watermelons of Diyarbakir. Saddam Hussein’s hometown is named after this river, and the ancient capitals of Seleucia and Ctesiphon are built on opposite sides of this river, 35 kilometers south of the modern capital of Baghdad. For ten points, name the eastern one of the rivers that define Mesopotamia, which forms the Shatt-al-Arab when it joins the Euphrates.
ANSWER: Tigris River
2. A recent study published in Nature obtained a value for the root-mean-squared charge radius of this particle that was roughly five standard deviations away from the currently accepted value. CERN utilizes Penning traps to confine this particle’s antiparticle and when this particle decays, a pion and a positron should be produced, though that has never been observed. That is unsurprising since the experimental half-life of this particle is on the order of 10-to-the-33rd-power years and this particle’s decay may be impossible. This particle is composed of two up quarks and one down quark, and the number of these particles in an atom is equal to the atomic number. For ten points, identify this positively charged particle found in the nucleus along with the neutron.
ANSWER: proton(s)
3. Warning: two answers required. The State Treasurer of Georgia suffered this in 1879 after he absconded with over $400,000 in state funds. John Pickering, the district judge for New Hampshire whom national Republicans accused of absenteeism and drunkenness, was the first federal official to be the target of this in 1804. Three other federal judges have been the targets of this two-part procedure in more recent times: Alcee Hastings, who was actually acquitted in a criminal court of receiving bribes in exchange for a lenient sentence, Walter Nixon, who interfered in the state prosecution of his law partner’s son, and, in 2010, Thomas Porteous, who accepted bribes from numerous individuals who appeared before him. For ten points, what is this two-part procedure that requires a majority vote in the House and a two-thirds vote in the US Senate and results in the target’s removal from public office?
ANSWER: Impeachment and Conviction
4. A note reading “I love you and I want to talk to you” is intercepted and interpreted as a marriage proposal in this novel, which the title character regrets having made immediately thereafter and for the rest of his life. The title character’s in-laws include the “gods” Owad and Shekhar, who are always fed fish in the family compound, while the other children get only rice. That title character inadvertently causes his father’s death by drowning; later in the book, a similar series of events results in the near-drowning of his own son Anand, the author’s alter-ego, who ends up earning a scholarship to study in England. For ten points, what is this novel of an endlessly frustrated Trinidadian journalist married into the domineering Tulsi clan, who accomplishes his life goal only under disadvantageous circumstances, a work of V.S. Naipaul?
ANSWER: A House for Mr. Biswas
5. The expeditions of Anthony and Robert Shirley were aimed at persuading this dynasty to open trade with English merchants. Shirley secured a treaty for this dynasty with the English East India Company; that alliance succeeded in expelling the Portuguese from the Persian Gulf after the capture of Ormuz in 1622. This dynasty was plagued by factional fighting among the Qizilbash, whose religious movement had been a main cause of this dynasty’s ascent to power, though they had lost the battle of Chaldiran to Selim the Grim early in the rule of Tahmasp. This dynasty had greater success against the Turks under Abbas I, who limited the power of the Qizilbash by promoting Ghulams, or converted Christian former slaves, and by moving the capital from Qazvin to Isfahan. For ten points, name this Persian dynasty, founded by Ismail I and dedicated to spreading Shi’a Islam.
ANSWER: Safavid dynasty
6. In one book, this character decides to quit his job at Mr. Deasy’s school and is found drunk in the street by that book’s protagonist. As a child, this man read a poem in Doctor Cornwall’s Spelling Book about cancer and cankers, which he remembers while lying in the sick bay at Clongowes. While there, Brother Michael tells this character about the death of Parnell, whom his aunt had supported until the revelation of his affair. Years later, this character goes to university in Dublin where he writes a villanelle whose repeating lines are “Tell me no more of enchanted days” and “Are you not weary of ardent ways?” and decides to leave for Paris. For 10 points, name this character from Ulysses and protagonist of A Portrait of the Artist as a Young Man.
ANSWER: Stephen Dedalus [accept either]
7. Noah Porter nearly forced this leader of the Young Yale movement to resign. This proponent of free trade called protectionism “The –Ism Which Teaches That Waste Makes Wealth,” and he noted that the adoption of imperialism might result in “The Conquest of America by Spain.” He argued that the formula “A and B decide what C shall be made to do for D” describes the exploitation of the Forgotten Man. He praised laissez-faire policy and warned against state interventionism in What Social Classes Owe Each Other. In his most famous work, he discusses in-group and others-group before introducing the term ethnocentrism. For 10 points, name this sociologist who discussed the evolutionary process through which mores and other social norms develop in Folkways.
ANSWER: William Graham Sumner
8. In eukaryotes, the genes that encode this protein are arranged in tandem repeats, and this protein is thought to regulate gene transcription by binding to histone H2A. The attachment of this protein to its target is mediated by a hierarchical three enzyme cascade that starts with an E1 activating protein and ends with a substrate specific E3 ligase. This protein uses a glycine residue to bind to a lysine residue on the target protein and can tag a transmembrane protein for removal from a membrane or bind to cyclin to regulate cell division. Its most well known function occurs when a chain of at least four of these molecules attaches to a target, which directs target proteins to the proteasome. For 10 points, name this abundant protein that is used to target other proteins for degradation.
ANSWER: Ubiquitin
9. A character in one of this author’s short stories is haunted by the memory of losing a fly ball during a baseball game. In addition to writing that story about F. Winslow, “Western Union Boy,” this author wrote a novel in which the title character orgasms after discarding the stories of some authors he meets inside the rectum of the Trojan Horse. As well as authoring The Dream Life of Balso Snell, this man wrote a novel in which Tod Hackett becomes obsessed with Faye Greener, who relies on Homer Simpson for support. The title character of one of his novels imagines himself as the ivory Christ in his bedroom and is shot after stretching out his arms to embrace Doyle. That character had earlier quit his job as a columnist who gives love advice in the New York Dispatch. For 10 points, name this author of The Day of the Locust and Miss Lonelyhearts.
ANSWER: Nathanael West
10. Brunelleschi submitted an elaborate design for this building but was rejected on account of its commissioner needing to keep a low-profile, resulting in its current plain facade. Both the upper and middle levels of this building contain a row of double lancet windows with pilasters in the middle, and those windows appear again in the inner courtyard.  This building features a tripartite elevation of progressive orders, with the bottom comprised of rusticated masonry and then channeled masonry in the top two tiers; the levels each appear lighter and taller as they ascend.   This building’s size doubled when it was acquired by its second owners, but kept consistent with Michelozzo di Bartolomeo’s original design, including this building’s most defining trait: its overwhelming cornice. For 10 points, name this Florentine home that was later purchased by the Riccardi and commissioned by family patriarch Cosimo.
ANSWER: Palazzo Medici-Riccardi
11. One reaction of this type is an important step in a procedure for elongating a carboxylic acid that is named for Arndt-Eistert. That reaction of this type creates ketenes from acyl carbenes and is named for Wolff.  These reactions are often triggered by cations, as in the Wagner-Meerwein type of these reactions. One of these types of reactions results in the formation of an isocyanate from an acyl azide when the reaction mixture is heated and is named for Curtius.  Carbonyl groups can be formed from diols in the pinacol reaction of this type. One of these reactions named for Whitmore is a 1,2-hydride shift, and a 1,5-diene undergoes one of these reactions that involves a concerted pericyclic mechanism.. For ten points, identify this type of reactions that includes tautomerizations and create a structural isomer, one of which is named for Cope.
ANSWER: rearrangement reactions
12. This work illustrates the layer of “mere appearances” by analyzing Raphael’s Transfiguration. It calls the metaphysical comfort of eternal life the “Buddhistic” stage of illusion, and it argues that maxims like “virtue is knowledge” and “he who is virtuous is happy” killed the title entity. The author of this text rejects the “ideal spectator” theory of Schlegel. It quotes often from The World as Will and Representation, and its foreword declares that “art is the truly metaphysical activity” and is addressed to Richard Wagner. The author attacks Euripides for destroying the balance of the Dionysian and the Apollonian in, for 10 points, what work that discusses the spirit of music in Greek art, written by Friedrich Nietzsche?
ANSWER: The Birth of Tragedy from the Spirit of Music
13. Tests for this disease include measurements of  tTGA and AEA levels. The diagnostic biopsy for this disease is analyzed using the Marsh classification, which divides this disease into four stages based on factors like number of intra-epithelial lymphocytes and villous atrophy. Risk factors for this disease include being born by C-section, a finding that correlates with the finding that the makeup of the fecal microflora in patients suffering from this disease differs significantly than that of control subjects. A more serious risk factor is type 1 diabetes, which like this disease is caused by autoreactive T cells. Stage four of this disease is characterized by hypoplasia of the architecture of the small bowel. For 10 points, name this disease that is treated with a gluten free diet.
ANSWER: Celiac disease
14. This practice is credited with keeping one away from shameful and unjust deeds, according to verse 45 of The Spider. Namaz is the name given to it in Urdu. Al Ma'ida and An Nisa require travelers to perform tayammum prior to this action, which replaces ghusl or wudhu, because it uses sand or clean earth. It is forbidden to menstruating women because they are unable to achieve taharah. Jumu'ah is one example of this which replaces dhurh on Friday, and it occurs after the adhan is delivered by a muezzin. Jumu’ah is shortened to only two raka'at because it is followed by a khutbah or sermon. For 10 points name this action which must be proceeded by ritual ablution and performed 5 times daily, the second pillar of Islam, a term which refers to the prayer of Muslims.
ANSWER: salat or salah(prompt on  “prayer” or “Muslims praying” or “Islamic prayer”  early)
15. Eumenes II of Pergamum made an enormous grant to finance schooling in this polity after Rome punished it in 167 BC for backing Perseus in the Third Macedonian War. The punishment consisted of proclaiming Delos a free port, indirectly leading to the rise of the Cilician Pirates, and depriving this polity of Lycia and Caria, over which it had earlier gained control as a faithful ally of Rome. Previously this polity had been a powerful federal state dominating the commercial traffic of the Eastern Mediterranean through its five ports. Panaetius and Posidonius were among the members of its Stoic school, and the epic poet Apollonius was a native. For ten points, name this largest island of the Dodecanese, whose citizens commissioned a renowned bronze statue by Chares at the end of the fourth century BC, one of the Seven Wonders of the Ancient World.
ANSWER: Rhodes
16. The last holder of this office to have any power as a result was Charles Falconer, who left office in 2007. This office was held by such men as William of Wykeham, who clashed with John of Gaunt during his tenure in this office at the end of Edward III’s reign and beginning of Richard II’s. Thomas Becket held this office, but he largely neglected it to focus on consolidating power and revenue under his other position of authority, Archbishop of Canterbury. A similar prejudice toward ecclesiastical wealth and power colored the tenure of Thomas Wolsey in this office, the chief symbol of which, the Great Seal of the Realm, he surrendered in 1529, after presiding over the expansion of the Court of Star Chamber in performance of this office. For ten points, name this great office of state, held after Wolsey by Saint Thomas More, who used it to burn both Protestant books and the heretics who wrote them.
ANSWER: Lord Chancellor
17. This man’s works for piano duet include In White and Black and six Antique Epigraphs.  He also wrote a piece for solo flute originally intended to be played offstage as incidental music during the play Psyche, his Syrinx.  This composer evoked an “Evening in Granada” and “Pagodas” in his collection Estampes.  His Etudes include ones “for opposing sonorities” and “After Monsieur Czerny.”  Another of this man’s works for piano includes dances such as a “menuet” and “passepied” as well as a piece that opens and closes tranquilly in D-flat major.  He also wrote of the title entity’s dialogue with the wind and “from dawn to noon” in a symphonic poem.  For ten points, name this French composer of the symphonic poem La Mer who wrote the Suite Bergamasque, which contains Clair de Lune.
ANSWER: Claude(-Achille) Debussy
18. All closed irreducible atoroidal 3-manifolds with infinite fundamental group admit this type of metric by Thurston's geometrization conjecture. Mostow rigidity states that given a homotopy equivalence f between closed manifolds of this type with dimension greater than 2, f is homotopic to an isometry. This type of manifold has constant negative curvature -1 and has as its universal cover this type of space. Models of this space include the Klein model and the Poincaré half-plane model. In this type of space, given any line l and point p not on l, there are infinitely many lines passing through p and not intersecting l, and the three angles in a triangle always sum up to less than 180 degrees. Bolyai and Lobachevsky were pioneers of this type of geometry. For 10 points, name this non-Euclidean geometry, whose construction proved the parallel postulate to be independent of the other axioms of Euclid.
ANSWER: hyperbolic (accept any answer with the word hyperbolic)
19. This poem’s title character has “...nothing to look backward to with pride, / And nothing to look forward to with hope.” However, he has never asked for help from his bank director brother, who lives just thirteen miles from where he works. One of the speakers in this poem remembers the title character working with Harold Wilson, a college student who “studied Latin like the violin / Because he liked it” but does not believe in the title character’s divining skills. He and Harold spent the summer bundling hay, which is his “one accomplishment,” and he told one of this poem’s speakers that he had returned to help ditch the meadows. That character is Mary, whose husband Warren announces Silas’s death at this poem’s end. For 10 points, name this poem that is mostly dialogue between Warren and Mary, a work of Robert Frost about the demise of the title character.
ANSWER: “Death of the Hired Man”
20. The Godesberg Program was an important event in the history of this political party, in which it accepted NATO membership. The Urgent Call for Unity was issued in support of this party and signed by intellectuals like Emil Gumbel and Albert Einstein. This political party was founded by August Bebel and Wilhelm Liebknecht, whose son Karl left this party to found the Spartacist League with Rosa Luxembourg, while Bebel’s successor Friedrich Ebert supported the German war effort in World War One and opposed the Spartacist Uprising that followed. This party was the only one to oppose the Enabling Act of 1933, which granted the Nazi government the power to change the constitution without a vote of the Reichstag, and it became known for Ostpolitik during the chancellorship of Willy Brandt. For ten points, name this oldest German political party, now in opposition after losing the 2009 German federal election.
ANSWER: Social Democratic Party of Germany (German: Sozialdemokratische Partei Deutschlands; accept equivalents so long as “Social Democrats” and “Germany” are both included; do not prompt on “SDP” or on “Social Democrats” if Germany is not indicated)
TB: A version of one work in this series that the artist painted twenty years earlier depicts women with parasols; those women are replaced with a group of people drunkenly singing with contorted faces in one work in this series. One figure in one of these works leans onto a mantelpiece while wearing a funereal dress and looks sorrowfully towards the viewer; that figure is believed to have been the artist’s maid. In addition to works like Leocadia and Pilgrimage to San Isidro, one of these works depicts two men in the foreground beating each other with clubs and is entitled Fight with Cudgels. In one painting in this series, one figure is depicted in the process of biting into the left arm of a decapitated man. For 10 points, name this series of paintings that includes Saturn Devouring his Son, a series of works by Francisco Goya.
ANSWER: Black Paintings [or Pinturas negras]
Bonuses
1. The running time of this algorithm is O( log(n) ^ 3) [“big ‘O’ of quantity log n cubed”], which puts it in the complexity class BQP. For 10 points each:
[10] Give the name of this algorithm which runs much more rapidly than the general number field sieve. The latter  is the fastest known classical algorithm for factoring integers.
ANSWER: Shor's Algorithm
[10] Along with Grover's Algorithm, Shor's algorithm runs on these machines, which use qubits. So far only ones with extremely small numbers of qubits have been built.
ANSWER: Quantum Computer
[10] If ever implemented on a quantum computer with a large number of qubits, Shor's algorithm threatens the security of this triply-eponymous form of encryption whose public and private keys are derived from a series of operations involving 2 large prime numbers and Euler's totient function.
ANSWER: Rivest-Shamir-Adleman Encryption

2. According to the Shabaka Stone, this figure was the creator of the world and is also credited with the invention of the Opening of the Mouth ritual.  For 10 points each:
[10] Also said to be the father of the architect Imhotep, this creator god was usually depicted as a mummified man wearing a skull cap.
ANSWER: Ptah
[10] In her aspect as consort of Ptah, Sekhmet was said to be the mother of this god of perfume who wore a blue water lotus headdress. In his role in creation myths, he is often considered an infant sun god.
ANSWER: Nefertem
[10] Ptah, Sekhmet and their son Nefertem formed this city's namesake triad, which served as the location of Ptah's great temple during the height of its power as the Egyptian capital during the Old Kingdom.
ANSWER: Memphis
3. This poet of the German early Romantic period enjoyed a renaissance in the early 20th century through the labors of Norbert von Hellingrath.  For 10 points each:
[10] Name this poet who produced long, relatively free-form works such as “Bread and Wine” and  “Patmos”  that are set in a stylized version of classical Greece.
ANSWER: Friedrich Holderlin
[10] Holderlin’s best-known work is this epistolary novel addressed to Diotima and Bellarmin, a German colleague of the Greek title character. In it, the title character lauds the natural beauty he feels himself in danger of losing, foreshadowing his long mental decline.
ANSWER: Hyperion
[10] Holderlin wrote a play entitled Death of this man, whom the author called “a mortal enemy of one-sided existence” inclined to “a hatred of civilization,” and who leaps into Mount Etna. Matthew Arnold wrote a poem on the same subject.
ANSWER: Empedocles
4. For 10 points each, identify these key figures from the first six books of Tacitus’ Annals.
[10] Tacitus gives the following assessment of this emperor: “With his mother alive, he was still an amalgam of good and evil; so long as he loved, or feared, Sejanus, he was loathed for his cruelty, but his lust was veiled.”
ANSWER: Tiberius Claudius Nero
[10] Name the adopted son and rival of Tiberius whose premature death greatly reduced the Tiberius’ popularity. Like his father, he had  been a successful campaigner east of the Rhine.
ANSWER: Nero Claudius Drusus Germanicus
[10] Name the perfidious governor of Syria and crony of Tiberius suspected of poisoning Germanicus, of whom Tacitus wrote: “he carried corruption to such a pitch that in the language of the rabble he was known as the Father of the Legions.”
ANSWER: Gnaeus Calpurnius Piso
5. For electromagnetic signals with a value of this quantity up to that of visible light, heterodyning methods can be applied to indirectly measure this quantity. For ten points each:
[10].  Identify this quantity inversely proportional to wavelength.  It is measured in units of Hertz.
ANSWER: frequency
[10]. Typically denoted by the letter k, this quantity is measured in units of inverse centimeters and is equal to the angular frequency divided by the phase velocity of the wave.
ANSWER: wavenumber
[10]. When one takes the derivative of angular frequency with respect to the wavenumber, one arrives at this measure of the speed at which the envelope of the wave moves. When the angular frequency is proportional to the wavenumber, it reduces to the phase velocity.
ANSWER: group velocity

6. They include the twins Nakula and Sahadeva, as well as Yudhisthira, Bhima, and Arjuna. For 10 points each:
[10] Give the collective name to these victors at the Battle of Kurukshetra. They defeated their cousins the Kauravas in the Mahabharata.
ANSWER: Pandavas
[10] This woman had asked Shiva for a husband with five good qualities in a previous life. She was named for her dark complexion, although this wife of the five Pandavas is better known by a patronymic.
ANSWER: Draupadi (also accept Krishnaa)
[10] When asked if there is any woman whose devotion matched Draupadi's, Markandeya answers with the story of this woman. She marries Satyavan who is destined to die in one year, but this woman tricks Death into restoring her husband's life.
ANSWER: Savitri

7. This man improved on an earlier model of solids by picturing vibrations as standard wave modes in a crystal. For 10 points each:
[10] Identify this man, whose namesake frequency in that model is the maximum allowed phonon frequency, and limits the number of modes in a solid. He also names a length which is a measure for electrostatic screening in a plasma.
ANSWER: Peter Joseph William Debye or Debye model
[10] This is the aforementioned earlier model of solids. It considers each atom in the lattice as an independent oscillator.
ANSWER: Einstein model
[10] Both the Einstein and Debye models explain deviations from this law, which states that the heat capacity of a given element is a constant.
ANSWER: Dulong-Petit Law
8. Chick Mallison sends one character’s wife a mail order dress after having his money spurned by the central character. For 10 points each:
[10] Name this novel in which Lucas Beauchamp is defended by a sixteen-year-old and his uncle Gavin Stevens.
ANSWER: Intruder in the Dust
[10] This author of Intruder in the Dust created a novel in which the Bundren family attempt to bury their mother in a Jefferson graveyard, As I Lay Dying. Many of his works take place in Yoknapatawpha County.
ANSWER: William Faulkner
[10] Lucas Beauchamp is also forced to agree to a marriage between his daughter and George Wilkins while working on the McCaslins’ plantation in “The Fire and the Hearth,” a story in this Faulkner collection.
ANSWER: Go Down, Moses
9. Answer some questions about insulin for 10 points each.
[10] Insulin causes the translocation of these glucose transporters to the membrane. These transporters are responsible for glucose transport into muscle and adipose tissue.
ANSWER: GLUT2 transporters
[10] Insulin acts on liver cells to stimulate the synthesis of this glucose polymer. When the body has a low blood sugar, the breakdown of this molecule is stimulated by glucagon.
ANSWER: glycogen
[10] Insulin also increases the amount of this fat-storing molecule by both increasing synthesis of it and inhibiting it from being hydrolyzed to form free fatty acids and glycerol.
ANSWER: triglycerides

10. Name the following Beethoven piano sonatas from description for 10 points each.
[10] The introductory part of this C-minor work’s first movement is marked “Grave,” though it gives way to an Allegro directed to be played “with much vigor.”  Its nickname means “emotional.”
ANSWER: Pathetique Sonata (accept Piano Sonata #8)
[10] This work departs from the usual sonata form in that the C-sharp minor first movement is a long, slow sentimental introduction played pianissimo, while the final movement is a technical challenge containing many sforzandos following chromatic ascensions.
ANSWER:  Moonlight Sonata (accept Piano Sonata #14)
[10] The first movement of this piano sonata alternates abruptly between short adagios with gentle ascending arpeggios and staccato bursts giving way to long dramatic passages, prompting Anton Schindler to bestow its Shakespearian nickname.
ANSWER: Tempest Sonata (accept Piano Sonata #17)

11. The Continental Army endured some setbacks during the American Revolution. Identify three of them for 10 points each.
[10] English forces outflanked the Americans defending the Gowanus Heights by marching up the King’s Highway in this battle. Washington’s army was not utterly destroyed, but it did lose New York City.
ANSWER: Battle of Brooklyn (Battle of Brooklyn Heights or Battle of Long Island also acceptable)
[10] Washington was again outdone at this 1777 battle in which Knyphausen’s forces engaged Washington across Chadd’s Ford, while Lord Cornwallis smashed his flank by diverting north to a different crossing. 
ANSWER: Battle of Brandywine Creek
[10] In 1780 this port, and the entire 5400-man army defending it under Benjamin Lincoln, fell to a British siege, threatening to take the southern colonies out of the war for good.
ANSWER: Charleston
12. A saint in blue throws his hands up to the sky next to several chalk-colored nudes standing in front of two large sheets, one yellow and the other green.  For 10 points each:
[10] Name this painting that supposedly inspired Les Demoiselles d’Avignon.
ANSWER: The Opening of the Fifth Seal
[10] That painting was done by this artist of View of Toledo and The Burial of the Count of Orgaz.
ANSWER: El Greco or Doménikos Theotokópoulos
[10] This other work by El Greco is divided into two spheres, the earthly one of the apostles and the heavenly one of the angels. The title figure can be seen atop a crescent moon rising into the heavenly sphere and remains connected to the human sphere by the hem of her robe.
ANSWER: The Assumption of the Virgin
13. The War of the League of Cambrai was a rather sadistic menage a trois. For 10 points each:
[10] The instigator of the league was this Pope, who was threatened by the wealth of a certain Italian city-state after he extinguished the Borgias, leading him to make an alliance with France to dismember its territory in Northern Italy.
ANSWER: Pope Julius II
[10] This was the city that Julius wanted to cut down to size. Having done so, he became concerned at the power of France in northern Italy, so he made an alliance with this city to attack France.
ANSWER: Venice
[10] Tired of the Pope’s meddling, France and Venice entered a treaty to divide Northern Italy among themselves. They defeated the previously-powerful Milan, a Papal ally, at this 1515 battle.
ANSWER: Battle of Marignano

14. Answer these questions on the theory of differentiable manifolds, for 10 points each.
[10] Given a manifold M, this mathematical object is defined to be a smooth family of alternating multilinear functions, one for each point p in M, from a k-fold product of the tangent space at p to the reals. 
ANSWER: differential form
[10] This theorem says that under certain assumptions, the integral of a differential form omega on the boundary of a manifold is equal to the integral of the exterior derivative of omega on the manifold. It generalizes Green’s theorem, Gauss’ theorem, and the theorem of the same name from vector calculus.
ANSWER: Stokes' theorem
[10] To apply Stokes' theorem, the manifold must have this property, which roughly says that one can make a coherent choice of an ordered basis of coordinates at every point. An example of a manifold that fails to be this is the Mobius band.
ANSWER: orientable
15. This photographer’s works include The Battle of the Rio Segre, images of child soldiers in the Second Sino-Japanese War, and a picture of an American casualty of urban warfare in Leipzig in 1945.  For 10 points each:
[10] Name this war photographer, who also covered refugees fleeing occupied Barcelona at the close of the Spanish Civil War, where he had traveled with the Workers’ Party of Marxist Unification.
ANSWER: Robert Capa
[10] Capa’s most famous photograph, which may have been staged, is this one, ostensibly taken at Cerro Muriano on the Cordoba Front on September 5, 1936.
ANSWER: The Falling Soldier (full title: Loyalist Militiaman at the Moment of Death, Cerro Muriano)
[10] Capa founded Magnum Photos with this French photographer who aimed to capture “the decisive moment” in his works, including of a bank run in Shanghai in 1949 as Kuomintang forces withdrew.
ANSWER: Henri Cartier-Bresson

16. In this work, he absentee Dr. Vessey is force to return to England with his family, including the no-good Ethelbert. For 10 points each:
[10] Name this novel, in which the bishop’s wife Mrs. Proudie and chaplain Obadiah Slope intrigue against the more traditional clergy of an English diocese.
ANSWER: Barchester Towers
[10] Barchester Towers was the second novel in this man’s “Chronicles of Barsetshire” series. He also wrote about banker Augustus Melmotte, whose daughter Marie falls for Sir Felix Carbury.
ANSWER: Anthony Trollope
[10] Melmotte and Sir Felix appear in this novel by Trollope. Melmotte convinces Sir Felix and other aristocrats to invest in a railroad scheme and is elected to Parliament, but kills himself with prussic acid when his history of forgery is discovered.
ANSWER: The Way We Live Now
17. Political conflict during Muhammad’s lifetime and after his death stemmed from pre-existing factional conflict in Western Arabia. For 10 points each:
[10] Name the Mecca-based tribe from which both Muhammad and his early opponents hailed. Their later dominance incurred the dis-satisfaction of the Emigrants who joined Muhammad during his Medinese exile.
ANSWER: Quraysh
[10] When Muhammad fled from Mecca, he concluded a treaty with the Medinese that used this word to refer to a  unified pious community including Jews and Christians.  This word now refers to the Muslim world as a whole.
ANSWER: Ummah
[10] This was the term given to a series of wars in which Muhammad’s followers engaged just after his death in 632, led by the second Caliph Abu Bhakr against the Hanifa and other tribes who opposed the expansion of Medina’s authority.
ANSWER: Ridda Wars or Wars of Apostasy
18. The Stage Manager narrates and offers commentary on this play. He occasionally stands in for other characters, such as the minister of the wedding between George and Emily. For 10 points each:
[10] Name this Thornton Wilder play about the lives and deaths of people in a small New Hampshire town.
ANSWER: Our Town
[10] This fictional city is the setting of Our Town.
ANSWER: Grover’s Corners, Sutton County, New Hampshire, United States of America, Continent of North America, Western Hemisphere, the Earth, the Solar System, the Universe, the Mind of God
[10] This man serves as choir director for Grover’s Corners. He hangs himself in his attic and is part of the chorus of dead souls in Act III.
ANSWER: Simon Stimson [accept either]

19. Two articles entitled “A Theory of [this institution],” published in 1974, were among Gary Becker’s contributions to expanding the set of phenomena that economists study.  For 10 points each:
[10] In a 2009 paper, Chiappori, Iyigun, and Weiss claimed  that competition related to this institution explains the increase in educational attainment among women over the past forty years.
ANSWER: marriage
[10] The model that Becker proposed is of this type. Unlike most economic models in which agents have preferences over goods, in this type of model, goods also have preferences over agents. This type of model is also used to study employers and employees.
ANSWER: two-sided matching
[10] A matching model was used to re-organize this process after a 1997 overhaul. The previous system was found to be optimal for hospitals, so Roth and Peranson designed an alternative in which hospitals have no incentive to lie about their preferences.
ANSWER: assignment of medical residents (accept equivalents)
20. After the Peace of Westphalia, the newly-independent Dutch Republic was ruled by a faction of urban merchants, in particular those based in Amsterdam.  For 10 points each:
[10] All of that ended in 1672, the Rampjaar or disaster year, when this man was deposed after twenty-five years as Grand Pensionary and then lynched after French forces advanced through the Spanish Netherlands as far as Utrecht.
ANSWER: Johan de Witt (called “Jan” for short)
[10] This commander of the Dutch navy was appointed by the prior Republican government, when he had perpetrated the Raid on the Medway. After the joint French-English invasion, he kept his position and led Dutch naval forces to victories at Soleway, Schooneveld, and Texel.
ANSWER: Michiel de Ruyter
[10] This family and its associated political faction swept to power after Jan de Witt’s lynching. Its leader, William III, became King of England in 1688.
ANSWER: House of Orange
