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1. This function appears squared in the Klein-Nishina formula. The change in wavelength due to Compton scattering is given as the Compton wavelength times 1 minus this function. This function is squared in Malus’s law for the intensity of (*) polarized light.  The magnitude of the normal force for a mass on an incline is equal to weight times this function of the inclination angle. The dot product of two vectors equals their magnitudes times this function of the angle between them. For 10 points, name this function that for a right triangle represents the adjacent leg over the hypotenuse. 
ANSWER: cosine

2. Alcuin of York was one member of this man’s missi dominici, a system of foreign diplomats. Harun al-Rashid attempted to forge peace with this monarch by giving him an elephant and a clock. This man executed four thousand Saxons in an event later known as his (*) Bloody Verdict of Verdun. This king saved Pope Leo III from crowds who accused him of adultery. This son of Pepin the Short divided his empire amongst his three sons, one of whom was Louis the Pious. For 10 points, name this King of the Franks, crowned Holy Roman Emperor on Christmas Day in 800 CE.
ANSWER: Charlemagne [accept Charles I or Charles the Great]

3. One of this composer’s works was based on Asturian folk melodies and begins with a movement called “Alborada”. This composer uses chromatic sixteenth note runs in an orchestral interlude to depict the transformation of Prince Gvidon Saltanovich. Aside from Capriccio (*) Espagnol, he also composed a suite that uses the whole tone scale E, D, C, B-flat and contains a movement called “The Sea and Sinbad’s Ship”. For 10 points, name this composer of such works as the Russian Easter Festival Overture, Scheherazade, and “The Flight of the Bumblebee”.
ANSWER: Nikolai Rimsky-Korsakov 

4. This man inherited the kingdom of Lycia and married Philonoe after King Iobates died. This man's grandson, Glaucus, defended Troy during the Trojan War. While sleeping in the temple of Athena, this man dreams that she set a golden bridle next to him. Zeus sends a gadfly to stop this man from ascending to Mount Olympus. This grandson of (*) Sisyphus rejected Proteus's wife, Stheneboea, after she fell in love with him. This hero is sent on a quest to conquer a monster with a snake's tail, a goat's body, and a lion's head. For 10 points, name this rider of Pegasus and slayer of the Chimera.
ANSWER: Bellerophon





5. This man once described Marcus Garvey as “little, fat, black man, ugly … with a big head.” A magazine edited by this man featured photographs of the lynching of Jesse Washington provided by Elisabeth Freeman. In this activist’s essay “Of our Spiritual Strivings” he contrasted European culture with African education to create what he called (*) double-consciousness. This activist used his magazine The Crisis to express the views of the NAACP, an organization he helped found. The NAACP originated from this man’s Niagara Movement. For 10 points, name this author of the essay collection “The Souls of Black Folk.”
ANSWER: W. E. B. DuBois

6. An early line in this work describes people being “hunted down by a dark death-shadow.” J.R.R. Tolkien gave a 1936 lecture defending the literary quality and importance of this work. Some scholars believe that a fratricidal character in this work purposefully gives the protagonist a useless weapon. This work opens by describing the (*) ship burial of Shield Sheafson. Unferth gives the protagonist his sword, Hrunting, to battle a woman under a lake. The title character of this work arrives by ship to help Hrothgar defend his mead hall. For 10 points, name this Old English epic poem in which the title character kills Grendel. 
ANSWER: Beowulf 

7. This event was partly spurred by the failure of Novotny’s New Economic Model. The Action Programme was initiated during this event, and Jan Palach set himself on fire in protest of its suppression. The Bratislava Declaration forced foreign troops to exit the country where this event was taking place. However, the USSR passed the (*) Brezhnev Doctrine two weeks later in order to suppress it. Reformers during this movement included Alexander Dubček. For 10 points, name this 1968 Czechoslovakian movement that sought to create “socialism with a human face”.
ANSWER: Prague Spring

8. This man called Turkey an “accomplice of terrorists” after two fighter jets from his country were shot down over Turkey’s southern border. This man was investigated on charges of corruption for understating the price of metals while Mayor of (*) St. Petersburg. He won his country’s 2012 elections to secure a third term, but the election was criticized by the OSCE for procedural irregularities. In 2014, his country was sanctioned by the US after annexing Crimea. For 10 points, name this former KGB agent and current president of Russia.
ANSWER: Vladimir Vladimirovich Putin

9. One work by this artist shows men weighing down a very large tree while others try to cut it down. In addition to Crossing the Barranca, another one of his pieces shows workers working at Ford’s River Rouge Plant. Another work by this artist depicts a crowd celebrating the title holiday with a mariachi band. Along with (*) Detroit Industry and The Day of the Dead, his most famous work was removed from Rockefeller Center and depicts a “controller of the universe.” For 10 points, name this Mexican muralist who painted Man at the Crossroads.
ANSWER: Diego Rivera
10. The derivative of the natural log of this quantity is taken with respect to temperature in the Van’t Hoff equation. Negative RT times the natural log of this value is equal to the change in Gibbs free energy. This value can be calculated from the law of (*) mass action, which sets it equal to the concentration of products over the concentration of reactants. A shift to the left occurs when the reaction quotient is greater than this value. For 10 points, name this constant that characterizes a system with equivalent forward and reverse reaction rates, symbolized K-sub-eq.
ANSWER: equilibrium constant [prompt on “K” until mentioned]

11. This film’s score was written by its director’s daughter under the name Abigail Mead. Slow motion photography and a background of broken concrete and fire is used extensively in this film’s sniper scene. A character in this film tells a documentary crew that he “wanted to meet interesting and stimulating people of an ancient culture, and kill them.” (*) Joker wears a peace button in this film despite having “BORN TO KILL” written on his helmet. This film’s first scenes are set at Parris Island, culminating in Pyle shooting his hardass drill instructor Hartman. For 10 points, name this 1987 film about the Vietnam War by Stanley Kubrick. 
ANSWER: Full Metal Jacket

12. A character in this work argues that the moon must have been out in order for him to pick snapdragons at his father-in-law’s greenhouse. That father-in-law refused to allow the publication of the aforementioned character’s novel about a boy who kills his parents. A (*) biology professor tries to sleep with an older wife in this play after having been enticed by games like “Hump the Hostess.” Nick and Honey realize at the end of this play that the other couple’s son is an illusion. For 10 points, name this play about George and Martha by Edward Albee.
ANSWER: Who’s Afraid of Virginia Woolf?

13. The fibers over a circle of latitude on S-2 forms one of these objects in S-3. The KAM theorem states that integrable Hamiltonian systems are confined to the surface of these objects. The surface area of these objects is given as 4 pi-squared times big R times little r. It takes (*) seven colors to completely color one of these objects, which can be formed by the Cartesian product of two circles. These objects have a genus of one and Euler characteristic of zero. For 10 points, name this mathematical figure that looks like a doughnut. 
ANSWER: torus 

14. In a poem by this author, a boy tells the moon to run and avoid being turned into jewelry after the moon shows him her breasts. Three woodcutters appear at the beginning of the third act of one of his plays and claim that a pair of lovers will be found if the moon comes out. The line “at five in the afternoon” is repeated over and over again in his poem (*) “Lament for the Death of a Bullfighter.” A woman walks back to a village covered in blood after Leonardo Felix and the Groom kill each other in one of the plays in his “Rural Trilogy.” For 10 points, name this Spanish playwright of Blood Wedding and The House of Bernarda Alba. 
ANSWER: Federico Garcia Lorca 
15. The names of children in this religion are determined by having a priest flip to a random page of holy text and choosing a name that begins with the same letter as the first word he sees. Members of this faith remember the name of the Lord through Nam Japna and kill ego through Seva. This religion’s holy text is ceremonially (*) opened in the morning and wrapped at night. Adherents of this faith are admitted into the Khalsa and must wear a metal bracelet and carry a dagger, which are part of the Five K’s. For 10 points, name this Indian religion, whose holy text is the Adi Granth, founded by Guru Nanak.
ANSWER: Sikhism

16. One poem by this author begins by describing the ideal location to construct an apiary. In another poem by this author, he describes an age in which all snakes die, and goats need not worry about lions. One character in a work by this man is enraged when he sees the belt (*) of Pallas. Horace writes a poem in which he throws a party with this man, who wrote an epic in which the hero abandons the Carthaginian Dido. This author’s most famous work chronicles the journey of the son of Anchises. For 10 points name this author of the Georgics and the Aeneid.
ANSWER: Virgil [or Publius Vergilius Maro]

17. Officials at Hyde Park refused to allow this man to perform at their summer festival in 2014. His debut album, Infinite, has only sold 1000 copies to date, as he refuses to allow its online publication. In one interview, this musician claimed he had never done a tour sober until his 2010 (*) Recovery tour. This man won an Oscar for his song, Lose Yourself, in the movie 8 Mile, a movie partly based on his life growing up in Detroit. While a member of the group D12, this man created his alter ego, Slim Shady. For 10 points, name this rap artist whose most popular works include Not Afraid, Love the Way You Lie, Rap God, and The Monster.   
ANSWER: Eminem [accept Marshall Mathers III; accept Slim Shady before read]

18. This book criticized the term “incorporeal substance” as being a contradiction upon itself. It claimed that summum bonum, or the greatest good, is non-existent, since differences in defininf the “greatest good” results in civil war. Instead, the greatest evil, fear of (*) violent death, is the concept around which a political community should orient.  This fear manifests itself in this book’s description of the state of nature as “war of all against all” in which life is “nasty, brutish and short.” For 10 points, name this book by Thomas Hobbes which is named after a biblical monster.
ANSWER: Leviathan

19. The Bishops of Speyer and Worms sheltered Jews from marauding peasants during this event. This conflict came as a result of Alexius Komnenos’ plea for reinforcements against the Seljuk Turks. Supporters of this event chanted Deus vult upon its inception. (*) Peter the Hermit led a band of peasants during this conflict. Pope Urban II called for this war to retake the Antioch and Jerusalem from Muslim forces. For 10 points, name this late-11th century conflict that saw the recapture of the Holy Land by Western Christian forces.
ANSWER: First Crusade [prompt on partial answer]    


20. Semisynthetic versions of this compound are prepared by starting with its nucleus 6-APA. These compounds have a central ring consisting of three carbons and one nitrogen atom. Resistance to these compounds is provided by (*) beta-lactamase enzymes. These beta-lactams inhibit their namesake binding proteins in order to disrupt the synthesis of peptidoglycan. These compounds inhibit the synthesis of the cell wall of Gram-negative bacteria. For 10 points, name these antibiotics discovered in mold by Alexander Fleming. 
ANSWER: penicillins [prompt on “beta-lactams” or “antibiotics” until mentioned]


TB. This poet wrote that “My long scythe whispered and left the hay to make.” In one poem, he described stars being emulated by “Fireflies in the Garden.” He claimed that he likes to think “some boy’s been swinging” the title trees of one poem. He opened another poem “The land was ours before we were the land’s.” He read that poem, (*) “The Gift Outright,” at Kennedy’s inauguration.  He claimed that “Spring is the mischief in me” in a poem that states “Good fences make good neighbors.” For 10 points, name this American poet of “Mending Wall” and “The Road Not Taken.”
ANSWER: Robert Frost 




1. This thinker’s characters Cleanthes, Philo, and Demea discuss the rationality of religious belief in the Dialogues Concerning Natural Religion, for 10 points each:
[10] Name this Scottish empiricist who awoke Kant from his “dogmatic slumber.” His copy principle asserts that ideas are the result of simple impressions.
ANSWER: David Hume
[10] Hume, in An Enquiry Concerning Human Understanding, seems to contradict his copy principle by conceding that a person could conceive a shade of this color which they had never before seen.
ANSWER: blue
[10] Philo, in the Dialogues, posits that this problem can be solved by regarding God as incomprehensible and not personifying Him; otherwise, because suffering exists, God must be morally neutral.
ANSWER: the problem of evil

2. This building served as the treasury for the Delian League, for 10 points each:
[10] Name this former temple that lies on the Athenian Acropolis in Greece, dedicated to the goddess Athena. It is called an octastyle temple because of its eight Doric columns at either end.
ANSWER: Parthenon
[10] This Athenian sculpted the Athena Parthenos, the Athena Promachos, and the giant statue of Zeus at Olympia in gold and ivory.
ANSWER: Phidias
[10] This other Athenian sculptor, a contemporary of Phidias, only sculpted in marble. He created Hermes and the Infant Dionysus and Apollo Sauroktonos, as well as Aphrodite of Cnidus, the first full-scale female nude sculpture.
ANSWER: Praxiteles

3. Name some things about the EPR paradox of quantum mechanics. For 10 points each:
[10] The E in EPR refers to this German physicist, who worked with Podolsky and Rosen to identify flaws in the Copenhagen interpretation. He won a Nobel for his explanation of the photoelectric effect.
ANSWER: Albert Einstein 
[10] The EPR paradox introduced the possibility of this quantum mechanical phenomenon, which Einstein referred to as “spooky action at a distance.” 
ANSWER: quantum entanglement
[10] In some vacuum solutions to the Einstein field equations, “bridges” named for Nathan Rosen and Albert Einstein can occur, which are better known by what term?
ANSWER: wormholes

4. This city originally served as a refugee camp for citizens fleeing from Rome in the 5th century, despite being built on a marsh. For 10 points each:
[10] Name this Northern Italian city that was its own independent republic from the 7th to 18th centuries. It rivaled the Ottoman Empire for power in the Mediterranean.
ANSWER: Most Serene Republic of Venice [prompt on “Venetian Republic”]
[10] Holders of this title were the Chief Magistrates of Venice. Enrico Dandolo led Venetian forces into Constantinople during the 4th Crusade while holding this title, despite being blind.
ANSWER: Doge [accept Duca or Duke]
[10] Venice, along with other Catholic maritime powers, formed the Holy League and defeated the Ottoman Empire in this 1571 sea battle in the Mediterranean. Don John of Austria commanded Holy League forces during this battle.
ANSWER: Battle of Lepanto

5. The title character of this novel befriends Richard the Lionheart, who had disguised himself as the Black Knight. For 10 points each:
[10] Name this novel that sees the title son of Cedric the Saxon wed Rowena.
ANSWER: Ivanhoe
[10] This Scottish author of Rob Roy wrote Ivanhoe.  
ANSWER Sir Walter Scott
[10] This novel by Sir Walter Scott gives its title to a series of historical novels. It follows Edward as he discovers, enters, and ultimately abandons the Jacobites.   
ANSWER: Waverley

6. Sorcerers, Sowers of Discord, False Prophets, and other frauds are located in this circle of Hell. For 10 points each:
[10] Name this circle of hell that is subdivided into ten different pockets and is also known as Malebolge.
ANSWER: Eighth Circle 
[10] The Eighth Circle of Hell is one of nine that appear in this work by Dante Alighieri. This first part of the Divine Comedy was followed up by Purgatorio and Paradiso. 
ANSWER: Inferno
[10] This Monster of Fraud carries Dante and Virgil on his back as he flies them down the cliff between the seventh and eighth circles of Hell. 
ANSWER: Geryon  

7. The particles in these substances are assumed to be noninteracting and of infinitely small size. For 10 points each:
[10] Name these substances whose namesake symbol is represented by an R and whose namesake equation is given as PV equals nRT.
ANSWER: ideal gases
[10] The gas constant is equal to the product of these two constants. One is the number of particles in a mole while the other appears in its namesake’s entropy formula. 
ANSWER: Avogadro’s constant and Boltzmann’s constant [accept “N” and “k-sub-B”]
[10] Mayer’s relation gives the ideal gas constant as this quantity at constant pressure minus this quantity at constant volume. 
ANSWER: specific heat capacity [accept “heat capacity”]




8. Name some characteristics of an Indian religion. For 10 points each:
[10] The Kalpa Sutra, which details the life of the twenty-fourth tirthankara, Mahavira, is a sacred text in this religion. Members of one sect of this religion do not wear clothes.  
ANSWER: Jainism
[10] In order to adhere to this concept, Jain monks sweep the ground in front of them with brooms and cover their mouths at all times, to avoid harming insects.
ANSWER: ahimsa [prompt on non-violence]
[10] Ahimsa is one of this set of beliefs to which Jains adhere. Other tenets from this set are satya, truth, and brahmacharya, celibacy, and practice of these help one attain the three ratna.
ANSWER: Five Great Vows

9. The main hero of this ballet meets thirteen maidens while passing by an old castle and falls in love with their leader, Tsarevna. For 10 points:
[10] Name this ballet based on a Russian myth in which Prince Ivan spares the title creature, who is later summoned to bewitch monsters in the “Infernal Dance”. 
ANSWER: The Firebird
[10] The antagonist of The Firebird is this evil sorcerer, known as “the Immortal”. He traps the maidens in his forest and keeps his soul hidden in an egg, which Prince Ivan destroys. 
ANSWER: Koschei [be lenient with pronunciation, also accept Kashchei and Kostchei]
[10] The Firebird was by this Russian composer whose ballet Petrushka tells the story of three dolls brought to life. He also composed The Rite of Spring, which caused quite a riot at its premier. 
ANSWER: Igor Stravinsky

10. A series of teasers for this game shows what makes you S.P.E.C.I.A.L. For 10 points each:
[10] Name the most recent installment of this game series where Vault-Tec attempts to aid you in post-nuclear survival.
ANSWER: Fallout 4
[10] Fallout 4 was developed by this company who also developed the fifth game of The Elder Scrolls series, Skyrim.
ANSWER: Bethesda Softworks
[10] This device serves as an inventory, a map, and a way to check your character’s status in Fallout 4.
ANSWER: Pip-Boy

11. In one speech, this political figure infuriated slaveowners by calling on a “higher law” than the Constitution, for 10 points:
[10] Name this prominent Republican politician who, as Secretary of State under President Andrew, purchased Alaska from Russia in 1867.
ANSWER: William H. Seward
[10] With the assistance of political boss Thurlow Weed, Seward served as Governor and Senator of this state, where he was forced to deploy the militia at its capital, Albany.
ANSWER: New York
[10] One of the reasons Seward lost the 1860 Republican nomination to Abraham Lincoln was the opposition of this man, the editor of the New York Tribune.
ANSWER: Horace Greeley

12. The Reagan administration greatly expanded America’s foreign influence in Central America, but was marred with controversy for doing so. For 10 points each:
[10] Name this Caribbean island of which Reagan ordered an invasion of in 1983 after Bernard Coard seized power. The invasion lasted for little over a month.
ANSWER: People’s Revolutionary Government of Grenada
[10] Reagan apologized to this Conservative UK Prime Minister after invading Grenada. She was known as the, “Iron Lady”.
ANSWER: Margaret Thatcher
[10] The Reagan administration fell under heavy scrutiny after reports leaked that it had sold weapons to Iran to fund this Nicaraguan rebel group. This group opposed the Sandinistas.
ANSWER: Contras  

13. This painting that hangs in the Louvre depicts the last Assyrian king, for 10 points each:
[10] Name this painting that depicts the death of a title character, who orders his possessions destroyed and concubines killed before committing suicide himself, after learning of his military defeat.
ANSWER: The Death of Sardanapalus [or La Mort de Sardanapale]
[10] This French Romantic painter of The Death of Sardanapalus also painted Massacre at Chios and Liberty Leading the People.
ANSWER: Ferdinand Victor Eugène Delacroix
[10] The Death of Sardanapalus contains a divan, a type of sofa, with the golden head of one of these animals protruding outward. 
ANSWER: elephants

14. The Year of Glad marks the end of Subsidized Time in this lengthy novel capped with 388 endnotes. For 10 points each:
[10] Name this novel in which Hal Incandenza attends the Enfield Tennis Academy, founded by his father James.
ANSWER: Infinite Jest
[10] Infinite Jest is a novel by this American essayist, whose last unfinished novel The Pale King was a finalist for the 2012 Pulitzer Prize in Fiction.
ANSWER: David Foster Wallace
[10] Wallace also wrote this collection of essays, which includes coverage on John McCain’s 2000 presidential campaign and an essay on the ethics of boiling the title animal.
ANSWER: Consider the Lobster




15. Shor’s algorithm can perform this process in polynomial time. For 10 points each:
[10] Name this process that, for very large numbers, can be efficiently performed with the general number field sieve algorithm. The easiest algorithm for this purpose involves trial division.
ANSWER: integer factorization
[10] An implementation of Shor’s algorithm would render this algorithm useless. This algorithm relies on Fermat’s little theorem and involves the multiplication of two large prime numbers. 
ANSWER: RSA algorithm [accept Rivest-Shamir-Adleman algorithm]
[10] The RSA algorithm is used in this security process of making information unreadable except to people with a key. The Nazi Enigma machine was used for this purpose until Alan Turing and his pals broke the code. 
ANSWER: encryption [accept cryptography, ciphering, and other reasonable equivalents]

16. These beings are said to have created islands using a jeweled spear. For 10 points each:
[10] Name these nature spirits, one of whom looked back at the other in the Underworld and saw the other as a rotting corpse. One of these spirits washed three others out of his face.
ANSWER: kami
[10] Kami are prominent in Shintoism, an East Asian religion originating in this country. This nation’s largest city and capital is Tōkyō.
ANSWER: Japan [accept Nippon- or Nihon-koku]
[10] Amaterasu left her hiding place in a cave after spotting herself in one of these objects. The imperial regatta of Japan include a necklace, a sword, and one of these objects.
ANSWER: mirror

17. This East Asian country fought a war against the US from 1899 to 1902. For 10 points each:
[10] Name this island country that gained its independence from the US in 1946.
ANSWER: Republic of the Philippines
[10] This naval battle during the Spanish-American War occurred off the coast of the current capital of the Philippines. Commodore George Dewey defeated the Spanish Pacific Squadron in this battle. 
ANSWER: Battle of Manila Bay
[10] This man commanded the Philippine Revolutionary Army against the Spanish during the Spanish-American War, only to turn against the US during the Philippine-American War. He became the first President of the Philippines in 1897.
ANSWER: Emilio Aguinaldo




18. In this novel, the green-haired Rosa the Beautiful dies from a poisoning intended for her father, in accordance with Clara’s prediction. For 10 points each:
[10] In this novel, Clara’s telekinetic powers not only foresee her sister’s death but also her engagement to Esteban Trueba.
ANSWER: The House of the Spirits [accept La casa de los espíritus]
[10] This author of The House of the Spirits also wrote Eva Luna, in which the orphaned title protagonist’s father figure has a cleft lip and is known as “the Turk.”
ANSWER: Isabel Allende
[10] Like the poet of Sonnets of Death, Gabriela Mistral, Isabel Allende is from this South American country.
ANSWER: Chile

19. The Monte Desert and the Pampas are two ecosystems located within this larger geographic region, for 10 points each:
[10] Name this South American geopolitical entity, composed of Argentina, Chile, and Uruguay. Its name derives from its relative location on the American continent and its shape.
ANSWER: Southern Cone
[10] Within the Southern Cone is this sparsely populated geographic region, the southern tips of Argentina and Chile. The region consists primarily of steppe-like plains.
ANSWER: Patagonia
[10] The name “Patagonia” comes from this explorer’s account of the tall natives in the region. He also names a strait located in the Southern Cone.
ANSWER: Ferdinand Magellan [or Fernão de Magalhães]

20. GFR measures the fluid flow rate between the glomerular capillaries and this structure. For 10 points each:
[10] Name this structure formed by a hyaline membrane that surrounds the glomerulus. 
ANSWER: Bowman’s capsule [prompt on partial]
[10] Bowman’s capsule is a component of the nephron, which is the function unit of these organs. These organs filter blood and produce urine that is then shipped off to the bladder. 
ANSWER: kidneys
[10] This structure produces a concentration gradient in the medulla of the kidney and has ascending and descending limbs limbs. 
ANSWER: loop of Henle [or Henle’s loop, prompt on “nephron loop”]


Extra. Frederick Douglass was the head of this institution’s savings bank, mere months before it would file for bankruptcy. For 10 points each:
[10] Name this Reconstruction agency designed to help former slaves acquire their own land, as well as change Southern society after the Civil War.
[bookmark: h.gjdgxs]ANSWER: Freedman’s Bureau 
[10] Northerners who came to the South to help newly freed slaves during Reconstruction were given this nickname. Their southern counterparts were known as scalawags.  
ANSWER: carpetbaggers
[10] After Reconstruction, groups of African-American men traveled west to Kansas in search for better lands were given this nickname. They were part of a namesake movement, the first mass migration of Blacks after the Civil War.
ANSWER: exodusters  



















