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1. It is the cause of the one over r to the 12th power term in the Lennart-Jones potential, as well as of ferromagnetism, which results because this effect causes the spin to align instead of anti-align. It is responsible for the degeneracy pressure in collapsing stars, and for the existence of Hund’s second rule. The shell structure of atoms is a direct consequence of this law, postulated in 1924 to explain results of spectroscopic experiments. Applying to particles that obey Fermi-Dirac statistics, FTP, name this law which states that no two fermions may occupy the same quantum state at the same time.

ANSWER: Pauli Exclusion Principle
2.  It occurred simultaneously with conflict against Philip V in the First Macedonian War. It began with the breaking of the Ebro River treaty, and at the end Massinissa gained territory by supporting the victors. Quintus Fabius Maximus Cunctator [kunk-TAH-tor], the “Delayer,” gained his name by advocating a policy of attrition in this conflict. Notable battles of this seventeen year war are Lake Trasimene, Cannae [KAHN-nee], and Trebbia, which marked the last European appearance for some time of war elephants. FTP, name this war in which Hannibal invaded Italy on behalf of Carthage.

ANSWER: The Second Punic War [accept Hannibalic War until Hannibal is read; accept Second Carthaginian War before Carthage is read; prompt on Punic War; prompt on Carthaginian War]

3.  The title character of this work is tricked into going to Mrs. Sinclair’s house, though she expects to go elsewhere while waiting for Colonel Morden. After receiving some bad news from her friend Miss Howe, the protagonist dresses up as a servant and runs away. However, she is arrested and thrown in jail as a debtor, though John Belford gets her out of prison and finds her a place with a glove maker. The protagonist had been meant to marry Mr. Solmes by her family, which includes her sister Arabella and her brother James, but she dislikes him and runs off with Robert Lovelace to escape. FTP, name this very long novel subtitled “the history of a young lady,” in which the title character dies after being drugged and raped, a work about a woman whose last name is Harlowe written by Samuel Richardson.

ANSWER: Clarissa
4. Toward the end of Act One, one of the characters sings “I know you hate me” after being whipped by the protagonist’s wife. A peasant sings “Why hast thou taught me” to woo the hand of the protagonist’s wife, who is known as Columbine in Act Two. After Beppe sings an ode to Columbine, the protagonist confronts Nedda about Silvio, and when she brushes him off he stabs her, leading Tonio to end the opera with the line “La Commedia Finita.” FTP name this opera by Ruggierio Leoncavallo, whose first act ends with the melancholy “Vesti La Giubba” and whose protagonist is a very sad clown.

ANSWER: Pagliacci or The Clowns

5. The removal of the objects that produce them is carried out by F-E-N-one and D-N-A-two, along with R-N-ase-H. As the DNA is unzipped by helicase, new material is available for replication that is not in the path of the RNA polymerase, resulting in the use of RNA primers that work against the direction of the replication fork to create these objects. DNA ligase fills in the gaps between them after they are completely assembled on the lagging strand, allowing for the creation of a smooth DNA sequence. FTP, give the term for these relatively short portions of DNA produced during DNA replication, named for a Japanese scientist.

ANSWER: Okazaki fragments

6. In one of this man’s stories, a “nothinghead” named Billy the Poet refuses to take his “ethical birth control pills,” and rapes Suicide Hostess Nancy McLuhan even though she’s a six-foot-tall karate expert. In addition to “Welcome to the Monkey House,” this author has written about a man whose wife killed herself by drinking Drano and whose son is a gay pianist working at a Holiday Inn cocktail lounge. That character, Dwayne Hoover, sells Pontiacs in Fairchild Heights before going insane and biting a finger off a famous writer’s hand. This man wrote about the spy Howard Campbell in Mother Night and about the writer who created Tralfamadore in Breakfast of Champions. FTP, name this author of a book about Billy Pilgrim, Slaughterhouse Five.

ANSWER: Kurt Vonnegut
7. Its highest point is the Abu Awdah, and its borders overlook Nir Yizheq and Ashqualon. Developed areas here include Beit Hanun and An Nazlah in the north as well as Rafah and Khan Yunis in the south. A small area on its southern border is known as Brazil, which like Nusayrat and Al Amal, is a refugee camp. Bedola, Dugit, and Nezarim are among the areas that may dissapear from its map following the withdrawal of settlements. FTP, name this 140 square mile territory on the west of Israel.

ANSWER: the Gaza strip [or Qita Ghazzah; or Rezu’at Azza]
8.  He shares his name with the currently longest-serving puisne justice on the Supreme Court of Canada. The more prominent figure of this name initiated the “Operation Irma” airlift from Yugoslavia and adopted the “back to basics” social platform. He proclaimed “I am my own man” after defeating Douglas Hurd and Michael Heseltine to win his leadership post. His administration entered and then withdrew from the European Exchange Rate Mechanism, and he was soundly defeated in 1997 by Tony Blair. FTP, name this successor of Margaret Thatcher and last Conservative prime minister of the U.K.

ANSWER: John Major

9. If a continuous function satisfies the Lipschitz condition, Picard’s theorem applies to this type of expression involving that function. Numerically, they can be solved using the collocation or the Galerkin method, or by the more robust Runge-Kutta method. Second order linear ones are studied in Sturm-Liouville theory, while first-order ones can be solved exactly with the integrating factor method. One of these, with the form x-double-dot equals minus omega squared times x, governs the motion of harmonic oscillators. FTP, name these mathematical expressions which involve functions of one variable and their derivatives.

ANSWER: Ordinary Differential Equations (prompt on “differential equations” before “one variable”)

10. One thinker of this name was a native of Apollonia who wrote a lost treatise on meteorology, and followed Anaximenes in suggesting that all things are modifications of air. Another ancient writer of this name divided thinkers into three classes, the Sporadics, Italians, and Ionians, and is best-known for a book which was probably written at the beginning of the third century AD and which may have been addressed to a woman who had an interest in Platonism. That man was the author of a collection of Lives of Eminent Philosophers whose surname was Laertius, but he is less known than a man of this name from Sinope who was influenced by Antisthenes. FTP, give this name shared by a Cynic who was known as “Socrates gone mad” and who is said to have carried a lantern in search of an honest man.

ANSWER: Diogenes

11.  This man wrote “First was the world as one great cymbal made / Where jarring winds to infant Nature played” at the beginning of his poem “Music’s Empire.” He instructed the reader to “see with what simplicity / The nymph begins her golden days” in his “Picture of little T. C. in a prospect of flowers.” He wrote that when Juliana comes, she “What I do to the grass, does to my thoughts and me” in “The Mower’s Song,” and noted that the mind annihilates “all that’s made / To a green thought in a green shade” in “The Garden.” In his best-known poem, he noted that at his back he always hears “Time’s winged chariot hurrying near.” FTP, name this English poet who wished he had “world enough and time” in “To His Coy Mistress.”

ANSWER: Andrew Marvell
12. It was not applied to juveniles until 1995, in the case of Yarborough v. Alvarado. Decided in conjunction with Vignera v. New York and Westover v. U.S., it discusses the “Mutt and Jeff act” and other tricks that create an “inherently intimidating” atmosphere. 2000’s case of Dickerson v. U.S. reaffirmed this ruling, which extended the conclusions of Escobedo v. Illinois and overturned the earlier “voluntariness standard.” FTP, name this 1966 case which found that the rights to consult an attorney and remain silent must be announced to criminal suspects.

ANSWER: Miranda v. Arizona [accept Arizona v. Miranda]
13.  Anders Angstrom employed this man’s namesake resonance theory to conclude that an incandescent gas emits light of the same frequency which it absorbs. He gives his name to a set of polynomials which are functions of the Bernoulli numbers, and to a function which counts all the positive integers less than and relatively prime to the argument. The general equations of motion can be derived from a differential equation named for this man and Langrange. His namesake formula relates trigonometric functions to complex exponentials. FTP, name this mathematician whose namesake constant is the base of the natural logarithm.

ANSWER: Leonhard Euler
14. One of this hero’s rampages was stopped when a troop of topless women forced him to avert his eyes, which had seven pupils apiece. He stood alone against an invading army commanded by a queen noted for her friendly thighs while his countrymen suffered from a curse which made them feel the pangs of birth. He was doomed after breaking a geis by eating dog meat given to him by the Morrigan. He used the gae bolg to kill his friend Ferdiad and his son Connla despite the protests of his wife Emer. Known for defending Ulster during the Cattle Raid of Cooley, FTP name this Irish hero, born Setanta, who acquired a new name after killing the hound of Culainn.

ANSWER: Cuchulainn (accept Setanta on early buzz)

15. In an 1891 painting in which this man depicted his wife sitting in “the conservatory,” she wears a black dress and has her hands folded in her lap. In another painting of the early 1890s, this man depicted a table on which are placed a white teapot, a jug, several pears and a plate of five peaches. More famously, this man produced a series of paintings of a large, squat mountain which he could see from the windows of his studio. As a young man in Provence, he befriended the writer Emile Zola, who wrote about this man in his novel The Masterpiece. FTP, name this French artist who created many depictions of still-lifes, Mont Sainte-Victoire, and the painting The Card Players.

ANSWER: Paul Cézanne

16. At one point in this novel, an old woman reveals herself to be the daughter of Pope Urban X and the Princess of Palestrina. That revelation occurs on a boat headed to Paraguay, where the protagonist hopes to be able to fight some rebellious Jesuits. The protagonist recovers a jewel-laden sheep from the wreck of a Dutch merchantman, the money from which he uses to bribe the police in Paris. After their ship is wrecked off the coast of Portugal, the protagonist and his companion have to swim to Lisbon just as the city is hit by a massive earthquake. Eventually, the protagonist finds his way to Constantinople, where he liberates the old woman and Cunegonde from slavery. FTP name this short satire about the misadventures of Dr. Pangloss and the son of Baron Thunder-ten-tronckh, a work of Voltaire.

ANSWER: Candide
17. He dropped out of law school and married his first cousin, Bertha Goodman, before yoinking part of his major theory from The Organism by Kurt Goldstein. He believed that a person’s “philosophy of the future” provides insight into their potential for resisting enculturation, being reality-centered, and being problem-centered, as part of a theory that he developed after noticing that monkeys seek drink before food. He explained his major contribution in Motivation and Personality and Toward a Psychology of Being. FTP, name this humanistic psychologist who posited that self-actualization is at the top of the hierarchy of needs.

ANSWER: Abraham Harold Maslow
18.  The extent of their effect is often calculated with the van’t Hoff factor, and a particular calculation for one of them is dependent on molarity and temperature. A decrease in another of them results in an increased boiling point, while two others have associated constants denoted k-sub-f and k-sub-b, which determine temperature change when multiplied by molality. Osmotic pressure, vapor-pressure lowering, boiling-point elevation, and freezing-point depression are all examples of it. FTP, give the term for these properties, dependent only on the concentration of solute in a solution.

ANSWER: colligative properties

19. A Jewish student nicknamed “mask-face” is absorbed into the jungle tribe known as the Machiguengans in his novel The Storyteller. The story of a group of boys enrolled in a military academy including “The Poet,” “The Slave” and “Boa” is told in The Time of the Hero, while the title event takes place between Santiago and Ambrosio in Conversation in the Cathedral. Better known are his novel about a brothel in a jungle village, The Green House and a novel about revolution in late 19th-century Brazil, The War of the End of the World. Best known, however, is his novel about Mario, a radio journalist and writer who marries one of the title characters, a woman who admires the screenplays of Pedro Camacho. FTP name this Peruvian politician and author of Aunt Julia and the Scriptwriter.

ANSWER: Mario Vargas Llosa
20. Preparations included the construction of the Zoan Church earthworks, and it began with the decimation of the 11th Corps under Oliver Howard. At the same time as the main action of this battle, Marye’s Heights was taken from Jubal Early by John Sedgwick, but Sedgwick could not advance further than Salem Church to aid the Union effort here. This battle occurred after Lee challenged the crossing of Kelly’s Ford by Hooker and resulted in Hooker pulling back across the Rappahannock. FTP, name this battle which featured the accidental death of Stonewall Jackson.

ANSWER: Battle of Chancellorsville
21. His fantasia on Weber’s Euryanthe is lost, though his fantasias on Ernani and Norma are extant. His only opera of his own was Don Sanche, although he composed a number of melodramas including Lenore and Love of the Dead Poet. Sacred choral music like Christus and St. Elizabeth was well-received, as were his secular cantatas Titan and The Four Elements, but he is better known for his piano music. His piano compositions for four hands include Les Preludes, but better known are his Transcendental Etudes and a set of 19 compositions on his home country, the 15th of which is the “Rakoczy March.” FTP name this piano virtuoso, composer of Liebestraume, the Faust Symphony, and the Hungarian Rhapsodies. 

ANSWER: Franz Liszt
22. It isn’t Sekigahara, but this battle was also decided by the treachery of one of the losing commander’s generals, who refused to attack the victor’s camp after Kilpatrick had launched an attack on the water ponds. The losers posessed heavy artillery operated by French specialists, but their initial cannonade against the victor’s position proved useless because of the longer range of the British guns. William Watts negotiated the betrayal of Mir Jafar, who was installed as the next Nawab as a consequence of this engagement, in which Siraj Ud Daulah was forced to retreat despite having roughly 50,000 troops as opposed to the less than 3,000 under British command. Marking the beginning of the British conquest of India, FTP, name this June 23, 1757 battle which was won by Robert Clive.

ANSWER: Battle of Plassey or Palashi
23. The Vinegar Tasters is a painting that depicts the relationship between this religion and the others prevalent in its time. The three pure ones, known as great, upper, and jade, are said to be manifestations of its founder, while its followers view the year in three epochs, each with its own ruler that resides in the North Star. A prominent symbol in this faith is the octagram, each point of which represents one of the Eight Immortals who dwell in grottos in heaven. Although a god known as “The First Principle” is more commonly worshipped, the supreme god is Yu-Huang, the Jade Emperor. FTP name this religion, now followed more as a philosophy, which was founded by Lao Tzu.

ANSWER: Daoism or Taoism
1. This French structuralist wrote such works as The Elementary Structures of Kinship and The Savage Mind. FTPE:

[10] Name this man who based many of this theories on field work in Brazil.

ANSWER: Claude Levi-Strauss
[10] Levi-Strauss wrote this four-volume series consisting of The Raw and the Cooked, From Honey to Ashes, The Origin of Table Manners, and The Naked Man.

ANSWER: Mythologiques [or Mythologies]

[10] Levi-Strauss’s structuralism drew on his early interest in this psychological school, founded by Wertheimer, Kaffka, and Kohler, which attempted to view perception as an indivisible whole.

ANSWER: Gestalt
2. The title character of this novel becomes lonely when her governess, Miss Taylor, marries Mr. Weston. FTPE:

[10] Name this novel published in 1816, in which the title character eventually realizes that George Knightley is the man for her.

ANSWER: Emma
[10] Sir Thomas Bertram owns the title estate of this Jane Austen novel, which centers on the shy Fanny Price.

ANSWER: Mansfield Park
[10] This early Austen novel parodies Gothicism and features the impressionable Catherine Moreland.

ANSWER: Northanger Abbey
3.  The Thirty Years War was divided into several phases. FTPE:

[10] The Bohemian Revolt, an early phase of the war, began with this event at Hradcany Castle in which the Holy Roman Emperor Ferdinand’s councilors Martinitz and Slavata were killed by Calvinists. 

ANSWER: Second Defenestration of Prague 

[10] A treaty signed in Lubeck concluded this phase of the war.

ANSWER: Danish War

[10]The final phase of the war was initiated by the attacks of this Swede, the father of Queen Christina and “lion of the north” who was killed in 1632 at the battle of Lützen. 

ANSWER: Gustavus Adolphus [accept Gustav Adolf den Store; accept Gustav Adolf the Great; accept Gustavus II; prompt on Gustavus]

4. Answer these questions about molecular genetics, FTPE.

[10] Rarely found in Saccharomyces cerevisiae genes, these noncoding intragenic pieces of DNA are spliced out of mRNA transcripts in the nuclei of eukaryotic cells.

ANSWER: introns

[10] This term is used to describe the introduction of nucleic acids into mammalian cells, using methods such as electroporation, introduction of liposomes, or addition of calcium chloride precipitates.

ANSWER: transfection
[10] This red-orange-colored intercalating agent is frequently used during gel electrophoresis and cesium chloride purification to visualize DNA.

ANSWER: ethidium bromide
5. Name these places one might see on a peaceful trip down the Danube FTPE.

[10] The Danube originates in this wooded mountain area in the far southwest of Germany which extendes from Säckingen to Durlach.
ANSWER: Black Forest [or Schwarzwald] 

[10] Before emptying into the Black Sea, the river passes through this capital of Slovakia.

ANSWER: Bratislava

[10] The Rhine-Main-Danube canal connects the Danube to the Rhine river, thus allowing continuous travel from the Danube delta on the Black Sea to the Rhine Delta on the North Sea at this city, the second most populous in the Netherlands and the busiest port in the world.

ANSWER: Rotterdam
6. Subtitled “A Story of California,” it features Magnus Derrick and his rival, the railroad agent Behrman. FTPE:

[10] Name this 1901 novel, which was the first part of an unfinished “Epic of the Wheat.”

ANSWER: The Octopus
[10] This author of The Pit and Blix wrote The Octopus.

ANSWER: Frank Norris
[10] Frank Norris is best remembered for this “story of San Francisco,” which centers on an irascible dentist and his wife Trina, who wins a lottery.

ANSWER: McTeague
7. Name these American eccentrics FTPE.

[10] This industrialist and pilot let his fingernails grow out, collected jars of his own urine, and gave his Mormon assistants a lengthy document on the proper way to open a can of peaches.

ANSWER: Howard Hughes

[10] This San Franciscan proclaimed himself the Emperor of America and once tried to have Congress dismissed by force. He issued his own currency and even corresponded with Queen Victoria.

ANSWER: Joshua A. Norton I, Emperor of the United States and Protector of Mexico

[10] He informed that “if a frog had side pockets, he'd carry a handgun” and “Bush is sweeping through the South like a tornado through a trailer park” while slowly going insane over the course of November 2000 election night coverage.

ANSWER: Dan Rather
8.  Name these things from math that are useful to physicists, FTPE.

[10] This generalized function has an infinite value when its argument is zero, returns zero for any other argument, and integrates to one. It is the derivative of the step function. 

ANSWER: Dirac delta function

[10] The Dirac delta function can be obtained by applying this transform to the number 1. It is usually used to switch between time and frequency domains.

ANSWER: Fourier transforms or Fourier integral representations

[10] This differential operator applied to a harmonic function yields 0. For a scalar function, it is given by the divergence of the gradient.

ANSWER: Laplacian
9. His essay “Some Remarks on Logical Form” and a preface he wrote for a Dictionary for Elementary Schools are collected in his Philosophical Occasions. FTPE:

[10] Name this 20th-century philosopher, whose aphorisms are collected in such books as Culture and Value and Zettel.

ANSWER: Ludwig Wittgenstein
[10] At the end of this first book by Wittgenstein, he asserts that anyone who has understood the book’s propositions can now discard them as one would discard a ladder after climbing it.

ANSWER: Tractatus Logico-Philosophicus
[10] Wittgenstein’s most important later book is this work which claims that concepts denote “family resemblances” between things and argues that there cannot be a “private language.”

ANSWER: Philosophical Investigations
10. He was introduced to Christine Keeler at a party, unaware that she was already involved with Soviet military emissary Eugene Ivanov. FTPE:

[10] Name this British Secretary of State for War whose affair with Keeler sparked an espionage scandal in 1963.

ANSWER: John Profumo
[10] The Profumo affair led to the defeat of the Conservative administration under this prime minister, who had won the 1959 election under the “you’ve never had it so good” campaign.

ANSWER: Maurice Harold Macmillan, 1st Earl of Stockton, Viscount Macmillan of Ovenden 
[10] Macmillan had succeeded Anthony Eden in 1957 following Eden’s blunderous attempt to intervene in the crisis over the nationalization of this entity.

ANSWER: Suez Canal

11. It was a response to the prejudiced selections of the official Salon de Paris. FTPE:

[10] Name this art exhibition which was first held in 1863.

ANSWER: Salon des Refusés or Salon of the Rejected
[10] Probably the most famous painting in the Salon des Refusés was this huge Edouard Manet painting depicting a nude woman sitting between two clothed men in an outdoor setting.

ANSWER: Le Dejeuner sur l’Herbe or Luncheon on the Grass or Picnic on the Grass
[10] The Salon des Refusés also featured The White Girl, a painting by this American artist. The painting is also known as his Symphony in White, Number 1.

ANSWER: James McNeill Whistler
12. Name these things related to a book of poetry written in the 12th century FTPE. 

[10] Identify the term given to four-line stanzas of Arabic poetry often used by poets of the time for short observations on contemporary society. One famous Persian poet wrote a famous collection of them. 

ANSWER: Rubaiyat

[10] Name the Persian from Nashipur who wrote that famous Rubaiyat during his wanderings around Islamic Persia. 

ANSWER: Omar Khayyam

[10] This 19th-century English author figures in W. G. Sebald’s novel The Rings of Saturn, but is best-known for his translation of the Rubaiyat of Omar Khayyam. 

ANSWER: Edward FitzGerald
13. Answer the following about the kinetic molecular theory of gases, FTPE.

[10] The kinetic molecular theory of gases states that the average kinetic energy of a gas is equal to the product of Boltzmann’s constant, the absolute temperature, and this rational number.

ANSWER: 3/2 or 1.5 (prompt on “6/4” or any other fractional multiple)

[10] Denoted lambda, this quantity is the average distance that a molecule will travel before colliding with another molecule. It is directly proportional to volume and inversely proportional to the number of molecules in the gas.

ANSWER: mean free path
[10] This term indicates a measure of the average velocity of molecules in a gas. It is equal to the square root of the quantity three times the ideal gas constant times the absolute temperature divided by molar mass.

ANSWER: root mean square velocity

14. Name these places in the Old Testament, FTPE.

[10] When Cain was banished by God, he was sent to this land, which is east or in front of Eden.

ANSWER: Nod

[10] In the book of Genesis, Abraham digs wells in this city and has a cordial relationship with its king, Abimelech. It is situated south of Gaza.

ANSWER: Gerar

[10] This city, which is rebuilt by Ahab in 1 Kings, is invaded by Joshua in a famous Biblical story.

ANSWER: Jericho
15. Answer these questions about an African kingdom FTPE:

[10] This Islamic kingdom, made up of Mandinka people, ruled in western Africa during the 13th and 14th centuries from its capital at Timbuktu.

ANSWER: Mali empire

[10] Namesake of a Mandinka epic, this prince, whose name means “the Lion King,” led a revolt against the Mandinkas’ oppressor Sumangaru, precipitating the rise of the Mali.

ANSWER: Sundiata Keita

[10] Known for his wealth, his journey to Mecca, his benefaction to Islamic scholarship, and his absurd generosity, this ruler of the Mali from 1312 to 1337 founded Sankore University in Timbuktu.

ANSWER: Mansa Musa I or Kankan Musa or Musa Mali
16. Answer the following about some homeboys that fought the man in early 20th century Vienna, FTPE:

[10] This lead gangster of the Serialism movement in Austria is known for establishing the twelve-tone scale and for works like Transfigured Night and Pierrot Lunaire.

ANSWER: Arnold Schoenberg
[10] This composer of some string quartets and the operas Lulu and Wozzeck was also a member of the gang.

ANSWER: Alban Berg
[10] The third member of the triad, this composer was “accidentally” shot in the head by an American soldier. He composed a concerto for nine instruments, a symphony and Passacaglia.

ANSWER: Anton Webern

17. It features Captain Jack Absolute, who visits Bath in disguise as Ensign Beverley. FTPE:

[10] Name this play which was first performed in 1775, and which features the allegedly hilarious Mrs. Malaprop.

ANSWER: The Rivals
[10] This author of The Duenna and Pizarro wrote The Rivals.

ANSWER: Richard Brinsley Sheridan
[10] Sheridan’s greatest play is this 1777 comedy featuring the Surface brothers and Lady Sneerwell.

ANSWER: The School for Scandal
18. This goddess had the power to change the gender of dying goats. FTPE:

[10] Name this goddess who exercised this awesome power during a sacrifice conducted by Theseus. Her other notable accomplishments included repeatedly cheating on Hephaestus with Ares.

ANSWER: Aphrodite

[10] Aphrodite’s children born out of wedlock included this god of gardening. He was typically depicted with a pair of gardening shears and obscenely large genitals.

ANSWER: Priapus
[10] Speaking of genitals and sharp implements, Aphrodite was generally thought to have sprung from the sea-foam that gathered around the genitals of this sky-god after he was castrated with a flint sickle.

ANSWER: Uranus
19. Answer these questions about things related Einstein's special and general theories of relativity FTPE.

[10] These transformations are the basic operations of special relativity, and can be described as combinations of boosts and rotations in Minkowski space.

ANSWER: Lorentz transformations

[10] This set of equations, which were reformulated by Heaviside and Gibbs, are Lorenz-invariant and describe the behavior of electric and magnetic fields and their interactions with matter.

ANSWER: Maxwell's equations
[10] An earlier version of the special theory of relativity was described by this French mathematician, who conjectured that every simply-connected closed 3-manifold is homeomorphic to the 3-sphere.

ANSWER: Jules Henri Poincaré
20. U.S. Ambassador Christopher Dell was recently detained in this country after entering a restricted area near the National Botanical Gardens. FTPE:

[10] Name this African nation, which is bordered by Zambia to the north and Botswana to the west.

ANSWER: Zimbabwe
[10] Dell was arrested after approaching too close to the residence of this Zimbabwean leader.

ANSWER: Robert Mugabe
[10] Dell was arrested in this Zimbabwean city, which was once called Salisbury before being renamed in honor of a Shona chief.

ANSWER: Harare
21. Name these authors who wrote about the world's most famous Theban damsel, FTPE: 

[10] Name the Athenian playwright who wrote the only extant Antigone from antiquity.

ANSWER: Sophocles

[10] This German poet published translations of many of Sophocles' works, including the Antigone. He also wrote a novel about Hyperion and such lyrics as “Bread and Wine.”

ANSWER: Friedrich Hölderlin

[10] This author wrote his Antigone in 1944 during the Nazi occupation of Paris. His other plays include The Ermine and The Lark. 

ANSWER: Jean Anouilh

22.  FTPE, identify the geologic period given events that occurred during each.

[10] This period, the first in the Paleozoic Era, is sometimes known as the “Age of Trilobites.” It was ushered in by its namesake explosion of life forms.

ANSWER: Cambrian period

[10] This period of the Paleozoic Era saw the union of Europe and Laurentia in the Caledonian Orogeny. It is sometimes called the “Age of Fishes,” and lies between the Silurian and Carboniferous periods.

ANSWER: Devonian period

[10] This third period in the Mesozoic Era ended with a massive extinction event linked to an asteroid impact by evidence from the K-T boundary layer.

ANSWER: Cretaceous period

