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Tossups
1. One admiral commanded about 400 biremes and triremes in this battle, but his small ships could not effectively ram the others’s much more massive quinquiremes. Thus, the fleets engaged in ship-to-ship combat, using archers, ballistae, and boarding parties. One notable commander present at this battle was Agrippa. The turning point in this battle came when Cleopatra sailed off and Anthony followed, leaving his leaderless fleet to its fate. Name this naval battle of 31 B.C. in which Octavian’s forces triumphed over those of Anthony and Cleopatra, leaving him the sole power in the Roman world.

ANSWER: Battle of Actium 

2. The title character of this play eventually dies from a piece of firewood falling on his head, though he survived running through enemy lines multiple times to deliver letters. Those letters, though actually written by him, were signed by his friend Christian, as the two men both had their eye on the same woman. Earlier in the play, he also hid under that woman’s balcony and spoke to her as if he were Christian. For ten points, name this play by Edmond Rostand about a titular large-nosed man in love with Roxane.

ANSWER: Cyrano de Bergerac 

3. Clifford Cocks invented a version of this procedure four years before publication by its namesakes, but his discovery was not disclosed until 1997. This algorithm’s namesake “problem” can be solved in polynomial time by Shor’s algorithm a quantum computer. Utilizing Fermat’s little theorem to create a trapdoor function, this algorithm is difficult to defeat because it is computationally infeasible to factor very large semi-primes. For ten points, name this commonly used algorithm for public-key cryptography that was published by the three authors whose initials make up its three-letter name.

ANSWER: the Rivest-Shamir-Adleman encryption algorithm 

4. This procedure was funded by the U.S. Office of Naval Research, and its superintendent later apologized “for contributing to this inhumanity.” David Jaffe was notably involved in this experiment, which featured innovative uses for firefighters. Nine men in this experiment were told that only physical violence was forbidden. Ended only six days through its planned 14-day run, this experiment quickly got out of hand as the ersatz guards became incredibly sadistic toward the false prisoners, which caused many of them to experience substantial stress effects. For ten points, name this psychological experiment conducted by at a California university.

ANSWER: Stanford prison experiment
5. Because some of this man’s first novels, such as The Pastures of Heaven, did not sell well, this writer was forced to be a manual laborer. After publishing his most famous novel, he spent time studying water life, and, with the help of Edward Ricketts, wrote Sea of Cortez. However, his fortune changed after works like In Dubious Battle and Tortilla Flat, allowing him to keep writing, an in one work, he depicted the sluttish Ruby and her death at the hands of George. Later in the 1940s, he published more well known works, such as The Pearl and Cannery Row. For ten points, name this author who often depicted manual laborers, in works such as Of Mice and Men and The Grapes of Wrath.

ANSWER: John Ernst Steinbeck 

6. Discovered at Berkeley in 1971 by James Wang, this class of enzymes is inhibited by quinolones and camptothecins to halt reproduction of bacteria and cancer cells. Without active ones, chromosomal replication forks cannot advance, because the DNA after the fork forms a plectonemic or toroidal conformation. In scleroderma, Anti-SCL 70 attacks the type I of these, which along with type II normally function to nick and re-ligate DNA strands to decrease positive supercoiling of the double helix. For ten points, name this class of enzymes which change the linking number of DNA to decrease the topological strain of the helix caused by unwinding.

ANSWER: DNA topoisomerase(s)  
7. This event altered a 1703 pact between Leopold I and two of his sons, which was written during the War of the Spanish Succession. Taking effect in 1740 when its author died, it stipulated his successor as his daughter rather than any of his nephews. While multiple rulers initially accepted it, two of them reneged on their promise, leading the Habsburgs to lose Silesia in the War of the Austrian Succession. For ten points, name this effort by Charles VI to ensure that the lands of the Holy Roman Empire were not divided when Maria Theresa became empress.

ANSWER: Pragmatic Sanction of 1713 

8. Born in 1467 in Rai Bhoi di Talvandi, this man was succeeded after his 1539 death by his follower Angad. The Udasi sect of the religion this man was associated with was started by his son, Sri Chand; that religion is now the fifth-largest in the world. He taught that the Punjabi word “Vahiguru” was the True Name of the supreme being, that all men and women were equal, and ahimsa, the concept of non-violence which is central to the religion that he founded. Followed in his position by ten others, ending with Guru Granth Sahib, for ten points, name this Guru and founder of Sikhism.

ANSWER: Guru Nanak Dev 

9. In season two of this show, the protagonist is threatened by the school bully, Harley Kiner, but new teacher Mr. Turner comes to his aide. Two seasons later, Turner would be involved in a horrific motorcycle accident, while one of the main characters becomes deeply involved in a cult. Turner had been a teacher at John Adams High School, whose principal is Mr. Feeny. For ten points, name this staple of ABC’s TGIF lineup in the ’90s, which centered on the lives of Shawn, Topanga, and Cory.

ANSWER: Boy Meets World 

10. One author from this country wrote about Humberto Peñaloza, who is successively transformed into a mute, a nun, and an infant, in a novel about the monstrous offspring of Ines and Jeronimo Azcoita, The Obscene Bird of Night. Another author from this country wrote the poetry collection Desolación, as well as three sonnets mourning the death of Romelio Ureta. Besides Jose Donoso and Gabriela Mistral, a poet from this country wrote The Elemental Odes and Canto General. For ten points, identify this South American country home to Pablo Neruda.

ANSWER: Chile
11. A pupil of Parry and Stanford at the Royal College of Music, some of this composer’s first successes were the tone poem In the Fen Country, and incidental music for Aristophanes’ The Wasps. This man composed a notable Te Deum, and he composed a ballet based on Old King Cole. This composer of a small eighth symphony went on to composed a deeper ninth in E Minor that concluded his career. This man also wrote the score for the movie Scott of the Antarctic, which was later transformed into his seventh symphony, Sinfonia Antartica. For ten points, name this English composer of A London Symphony and Fantasia on a Theme of Thomas Tallis.

ANSWER: Ralph Vaughan Williams 

12. One of the ideas advanced in this book divides characteristics into either primary or secondary, the first of which is innate to an object, and the second of which is within the observer.  Another idea in this work states that all objects have innate substance. Its second book states that “all ideas come from sensation or reflection”, which underscores its creator’s belief that no knowledge is innate. A reaction to rationalist thinking, it carefully examines the concept of identity, and states that man knows of three substances: God, finite intelligences, and bodies. For ten points, name this 1690 essay by John Locke.

ANSWER: An Essay Concerning Human Understanding 

13. One particle involved in this interaction comprises the so-called neutral currents first observed at CERN in 1973. One theory containing this S U two interaction is subject to symmetry breaking below 100 gigaelectronvolts by the Higgs mechanism. Quark flavors can be changed by interactions with one mediator of this force, which leads to its best-known effect. It is short range due to the very high masses of its carriers, which explains some aspects of beta decay, which it causes. This force carried by the W and Z bosons was unified by Glashow, Salam, and Weinberg with electromagnetism. For 10 points, name this force that is not even nearly as strong as the strong force.

ANSWER: the weak nuclear force [or weak interaction; accept electroweak force or electroweak theory] 
14. Despite its location, this country’s natives are actually of Indonesian descent, while their culture is patterned off of the French, who ruled the area until the mid-20th century. In 2007, this country received a new constitution by popular referendum, which established 3 official languages, including Malagasy. Lying southeast of the Comoros, its current president, Marc Ravalomanana, rules over the Malagasy people from Antananarivo, which is roughly 250 miles across the Mozambique Channel from the mainland. For ten points, name this large island off the east coast of Africa.

ANSWER: Republic of Madagascar (accept Repoblikan'i Madagasikara) 

15. One of this man’s accomplishments is a radio play that centers on the lives and memories of a small village by the sea. In addition to Under Milk Wood, this man wrote a poem in which the title object “Drives my green age; that blasts the roots of trees” and “is my destroyer.” A further poem by this man claims that “Dead men naked they shall be one/ with the man in the wind and the West moon”. In addition to “The Green Force that through the Fuse Drives the Flower” and “And Death shall have no dominion”, this poet is best known for a poem that urges the reader to “rage, rage, against the dying of the light”. For ten points, identify this Welsh poet, probably best known for his work “Do Not Go Gently Into That Good Night.”

ANSWER: Dylan Thomas

16. Because he was still in school, this man was only able to play on Sundays for the Birmingham Black Barons. When he turned 18, he was signed to a contract and spent two years in the minors, before making his major league debut in 1951, in which he hit .274 and had 20 homeruns on his way to winning Rookie of the Year. He would go onto hit 660 home runs in his career, a number which has been surpassed by only three others, including his nephew, Barry Bonds. For ten points, name this member of the Giants famous for his over the shoulder catches, and known as the “Say Hey Kid.”

ANSWER: Willie Howard Mays 

17. Notable projects accomplished during this ruler’s reign were the Moti Masjid and Jami' Masjid, and his expeditions against Balkh and Badakhshan brought his country near to bankruptcy. During his reign he obtained multiple cities, including Golconda and Qandahar, although  he later lost it to the Persians, and in 1648 he moved the capital to Delhi. After this man’s death, his sons Murad Bhasksh and Dara Shikoh were cast aside in favor of the new emperor, Aurangzeb. For ten points, name this Mughal emperor, who in memory of one of his wives Mumtaz, built the Taj Mahal.

ANSWER: Shah Jahan (or Prince Khurram)

18. The Well of Wisdom, Well of Fate, and Roaring Kettle lie at this object’s base, and a stylized image of it with a rooster on top can be found on the Överhogdal tapestries. According to some tales, it protects Lif and Lifthrasir, allowing them to survive Ragnarok. Four deer and a squirrel run on and around it, the squirrel carrying insults between a hawk at the top and a dragon at the bottom.  Connecting nine worlds, from Niflheim at the bottom to Asgard at the top, for ten points, identify this world tree of Norse mythology.

ANSWER: Yggdrasil 

19. One reaction that synthesizes these chemicals can react halohydrins in an “internal” form to yield a cyclic version of these. That reaction is typically preceded by conjugation of an alcohol and then proceeds via an S N two attack of an oxygen ion on a terminal carbon. That reaction between alkoxides and alkyl halides is a synthesis named for Williamson and can yield epoxides, the examples of these containing three-member-rings. These compounds in general contain an oxygen atom single bonded to two aryl or alkyl groups and thus have general formula R O R prime. For 10 points, name these compounds probably best known for their diethyl variety, which is a noted anesthetic.

ANSWER: ethers 

20. Many of this artist’s paintings were commissioned in his hometown, where his The Disrobing of Christ still remains, and other works of this artist’s include The Trinity, and The Assumption of the Virgin.  One of this artist’s last paintings depicts St. John standing in front of martyrs as they are saved and was entitled The Opening of the Fifth Seal, and was cut down in 1880. Though only two of his landscapes survive, one of them appears in the background of many of his other paintings, View of Toledo. For ten points, name this Mannerist painter from Crete, who is best known for The Burial of the Count of Orgaz.

ANSWER: El Greco (or Doménicos Theotokópoulos) 

21. When this man left the U.S. Navy in 1957, he became a salesman for IBM, a position he left five years later to found his own corporation. When he sold that corporation 22 years later, he acquired 2.5 billion dollars in General Motors stock and a position on their Board of Directors. After leaving Electronic Data Systems, this man won 19% of the popular vote in his first bid for President, running with James “The General” Stockdale as an independent. For ten points, name this Texas billionaire who ran twice for president in the 1990s.

ANSWER: Henry Ross Perot, Sr. 

Bonuses
1. Neoptolemus brutally murdered this woman’s husband, Priam, in his own chambers. For ten points each:
[10] Name this queen and mother of Polydorus and Polyxena, whose infant grandson was thrown from the battlements by the same Neoptolemus.

ANSWER: Hecuba
[10] This daughter of Priam and Hecuba was granted prophetic powers by Apollo, though nobody believed her prophecy that the Greeks’ large wooden horse was a trap.

ANSWER: Cassandra
[10] Hecuba, Cassandra, Helen, Andromache, and a chorus are the titular female characters of this tragedy by Euripides, the third in a trilogy after Alexandros and Palamedes.

ANSWER: The Trojan Women (or Troiades) 

2. Identify the following African empires, for ten points each:

[10] This West African Empire was extant from around 1235 AD to 1610. Some of its rulers included Mansa Musa.

ANSWER: Mali Empire
[10] Under the leadership of Sunni Ali Ber in the late 15th century, this empire became the largest African empire, with over half a million square miles stretching along the northern section of the Niger River.

ANSWER: Songhai Empire

[10] This empire lasted from the 13th to 17th centuries in what is now Zimbabwe and Mozambique. Most of what we know about it comes from excavations at its remarkably well-preserved capital, Great Zimbabwe.

ANSWER: Mutapa Empire 
3. The Nowell Codex is the only known manuscript to contain this work, and it has recently been re-translated by the poet Seamus Heany. For ten points each:

[10] Name this epic poem from around 1000 AD, which describes a Geatish hero as he vanquishes Grendel, Grendel’s mother, and a dragon.

ANSWER: Beowulf
[10] At the end of the epic in which he appears, Beowulf is assisted against the dragon by this thane, his good friend.

ANSWER: Wiglaf
[10] After Beowulf kills Grendel, this Dane lends Beowulf his sword for the battle against Grendel’s mother.

ANSWER: Unferth 

4. It is characterized by a mean displacement of zero, but a mean square displacement of twice the dimensionality times time times a namesake coefficient. It results in net transport out of regions of high concentration. For 10 points each:

[10] Name this process that can be modeled by a random walk.

ANSWER: diffusion 
[10] Diffusion occurs down a concentration gradient according to this law, which states mathematically that the diffusion net flux is equal to minus the diffusion constant times the concentration gradient.

ANSWER: Fick’s laws

[10] The diffusion constant for a gas molecule approximately scales with one over the square root of the molecular mass according to this law, which was actually derived for effusion.

ANSWER: Graham’s law of effusion 
5. Answer these questions related to the American Civil Rights movement, F10PE. 

[10] In one of the most famous events of the civil rights movement, this Alabama governor stood in the door of a University of Alabama building to prevent the court ordered integration of the school.

ASNWER: Gov. George Wallace
[10] Protests on the other side included lunch counter sit-ins, which were primarily organized by this organization of which Dr. Martin Luther King was the head.

ANSWER: Southern Christian Leadership Council

[10] Dr. Martin Luther King also organized a major demonstration in this Alabama city in March, 1965.

ANSWER: Selma, Alabama

6. Identify the following terms used by Immanuel Kant, for ten points each:

[10] This concept introduced by Kant in Groundwork on the Metaphysic of Morals is a universal moral law that should be followed in all circumstances.

ANSWER: Categorical imperative
[10] The categorical imperative is this kind of ethical system concerned with actions themselves, as contrasted with teleological ones concerned with the outcomes of actions.

ANSWER: Deontological (or duty-based or obligation-based)

[10] In Kant’s Critique of Pure Reason, he defines this form of knowledge as “knowledge that is absolutely independent of all experience.”

ANSWER: A priori 

7. The truth value of this proposition is independent of Zermelo-Fraenkel set theory, which is denoted ZFC when it is assumed to hold. For 10 points each:

[10] Name this axiom of set theory, which states the Cartesian product of any number of non-empty sets is non-empty.

ANSWER: Zermelo’s axiom of choice [accept Zorn’s lemma or trichotomy law or the well-ordering principle]

[10] The proof that the axiom of choice is independent of Zermelo-Fraenkel set theory was developed in part by this Austrian mathematician, the originator of two namesake incompleteness theorems.

ANSWER: Kurt Gödel
[10] One statement equivalent to the axiom of choice is that every vector space has one of these, a set of linearly independent vectors that spans the space.

ANSWER: a basis
8. Identify the following works by Jack London from descriptions, for ten points each:

[10] This work is about a dog named Buck, who becomes a part of a sled team, and later kills a group of Yeehat Indians.

ANSWER: Call of the Wild
[10] Maud Brewster and Humphrey van Weyden meet aboard the Ghost, and ship captained by a man named Larsen, in this novel.

ANSWER: The Sea-Wolf
[10] This book is written from the perspective of Anthony Meredith in the year 2600, who is looking back on a manuscript written by Avis Everhard.

ANSWER: The Iron Heel 

9. Sometimes it seems like, more often than not, Russian operas are based on works of Alexander Pushkin. Name the composers of the following Pushkin-based operas, for ten points each:

[10] This composer wrote not one but two operas based on Pushkin, Eugene Onegin and The Queen of Spades, as well as the well-known Nutcracker.

ANSWER: Pyotr Ilyich Tchaikovsky
[10] This composer’s Tale of Tsar Saltan is not nearly as well-known as the interlude at the end of its third act, Flight of the Bumblebee.

ANSWER: Nikolai Rimsky-Korsakoff
[10] This composer of Prisoner of the Caucasus and The Captain’s Daughter is perhaps best known for being the member of The Five that never gets any love. 

ANSWER: César Cui 
10. Answer these about pacts among Europeans negotiated by people who might not have been European, F10PE.

[10] This 1925 agreement, named for the Swiss city where it was signed, outlawed the continued use of bacterial and chemical gas weapons.

ANSWER: Geneva Convention

[10] A few years later, this pact was signed, which outlawed war as a means of settling disputes among 15 signatory nations. 

ANSWER: Kellogg-Briand Pact

[10] Signed in the same year as the Geneva Convention, this agreement between Britain and Germany allowed Germany to enter the League of Nations and caused the Rhineland to demilitarize.

ANSWER: Locarno Pact
11. If the two suspects turn each other in, then both serve five years in prison; if only one betrays the other, his friend serves ten years while the other walks away; if neither speaks, they both serve six months. For ten points each:

[10] Name this scenario, a classical problem and non-zero-sum game in game theory.

ANSWER: Prisoner’s Dilemma
[10] Both prisoners betraying is one of these strategies, named after a Princeton mathematician, because neither prisoner benefits himself by being the only one to change strategies.

ANSWER: Nash equilibrium
[10] While mutual betrayal is a Nash equilibrium, mutual silence is a better strategy for both, making silence one of these allocations in which no player is made worse off, and at least one is put in a better position.

ANSWER: Strong Pareto optimum (or Pareto efficient or Pareto improvement) 

12. Answer the following about a 16th century German engraver, F10PE. 

[10] This engraver created such works as the Greater and Lesser Passions, and also St. Jerome in his Study.

ANWER: Albrecht Durer
[10] This Durer engraving depicts one of the title characters with a lance on a horse, as well as the other two gazing on him.

ANSWER: Knight, Death, and the Devil
[10] Durer also made an engraving of this animal, which included a long, probably completely unscientific description.

ANSWER: a rhinocerous
13. Its thermal radiation spectra were described incorrectly by 1900’s Rayleigh-Jeans law, which predicted that its energy for short wavelengths would become infinite, the so-called ultraviolet catastrophe. For 10 points each:

[10] Name this idealized object from physics that absorbs all incident light. It was named by Gustav Kirchhoff.

ANSWER: a black body
[10] The classical description of a black body does give the correct form for the local maximum of the emission spectrum, a wavelength proportional to one over the temperature as given by this law.

ANSWER: Wein’s displacement law

[10] The ultraviolet catastrophe was mathematically solved by this German physicist in 1900, who derived his namesake law of black body radiation by assuming that electromagnetic radiation was quantized.

ANSWER: Max Karl Ernst Ludwig Planck 

14. Identify the following people and events from Czechoslovakian history, for ten points each:

[10] This playwright of The Garden Party also led protests that toppled the communist movement and founded Charter 77.
ANSWER: Vaclev Havel
[10] Two months before losing the presidency, Novotný turned over the Communist Party of Czechoslovakia to this Slovak, who soon after declared the Party’s plan for the “Road to Socialism.”

ANSWER: Alexander Dubček
[10] Dubček’s reforms took place from January to August of 1968, a period called this. Those reforms included a new ruling body and a revised constitution, and ended with an invasion by the Soviet Union.

ANSWER: Prague Spring (or Pražské jaro) 
15. Everyone loves Canada! Not really, but if you did, it would help you with this bonus. Name these places in Canada, for ten points each:

[10] This island, Canada’s largest, is separated from Greenland by a bay with the same name.

ANSWER: Baffin Island

[10] Brandon is the second largest city in this province, which is bordered by Nunavut, Ontario and Saskatchewan.

ANSWER: Manitoba
[10] This city was of great importance during the Klondike Gold Rush, though now it’s just known as being largest city and capital of the Yukon.

ANSWER: Whitehorse 
16. Recently, a region of the Balkans declared its independence. For ten points each:

[10] A 1999 NATO attack on Yugoslavia was promulgated by Yugoslavia’s invasion of this region.

ANSWER: Kosovo
[10] After the bombings began, this leader of Yugoslavia advanced an ethnic cleansing program directed at Kosovo, though he quickly gave in to NATO demands.

ANSWER: Slobodan Miloševic
[10] Currently, most residents of Kosovo are the ethnicity of this country on Kosovo’s southern border.

ANSWER: Albania
17. FTPE, identify the following concerning the work of an author.
[10] In this novel, black police refuse to arrest rioters, and the protagonist protects the family of Bamford Smales in his village.
ANSWER:  July’s People
[10] July’s People was written by this female South African author of The Conservationist.
ANSWER:  Nadine Gordimer
[10] In this Gordimer novel, the protagonist, a Communist has an affair with a Swedish filmmaker, and ends up taking a job helping crippled children before being arrested during a demonstration.
ANSWER:  Burger’s Daughter
18. Add crystal violet to the slide, followed by iodine solution. Wash the slide with ethanol and acetone, and apply safranin. For ten points each:

[10] That describes this common laboratory procedure used to distinguish two groups of bacteria based on properties of their cell walls.

ANSWER: Gram staining

[10] In the Gram staining process, Gram-negative bacteria appear pink, due to the safranin which acts as this, to distinguish them visually from the dark purple Gram-positive bacteria.

ANSWER: Counterstain (prompt on “stain”)

[10] Gram-positive bacteria have substantially more of this polymer in their cell walls, whose production is targeted by beta-lactam antibiotics like penicillin.

ANSWER: Peptidoglycan (or murein) 
19. Identify these possibly crappy movies set in Chicago, for ten points each:

[10] Robert DeNiro plays legendary mobster Al Capone in this movie which takes its title from Eliot Ness’s group of detectives. The movie also stars Kevin Costner and Sean Connery.

ANSWER: The Untouchables
[10] In this 2000 film adaptation, John Cusack plays record store owner Rob Gordon, who wonders about some of his past breakups.

ANSWER: High Fidelity
[10] Demi Moore and Rob Lowe star as members of the singles scene who are attempting a committed relationship in this Brat Pack movie.

ANSWER: About Last Night… 

20. Identify the following artists and founders of art movements, for ten points each:

[10] Der Blaue Reiter, or The Blue Rider, was a German art movement named after this Russian’s painting of the same name.

ANSWER: Wassily Kandinsky
[10] This Romanian is said to have co-founded the Dada movement, choosing its name randomly out of a French dictionary after the children’s word for “hobby horse.”

ANSWER: Tristan Tzara (or Sami/Samuel Rosenstock)

[10] The Bauhaus, a German school of fine arts, was founded in 1919 by this German architect and second husband of Alma Mahler.

ANSWER: Walter Gropius 

