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Tossups by MIT (Steven Sivek et al) and Vanderbilt (Matt Keller, Paul Gauthier, and Katy Peters)

1. His mother and father met after Bran and Sceolang, two of his father’s hounds, refused to kill a deer which they had captured.  A druid named Fer Doirich had put a spell on his mother, Sadb, which turned her into that deer.  This man never met his own child, Plur na m’Ban, because he suffered a critical fall from his horse Embarr.  Earlier, he had ridden on that horse with the daughter of Manannan Mac Lir, who had fallen in love with hiim and brought him to spend what seemed like three years in Tir na n’Og, where she was queen.  When he returned home and touched the ground, he found that three years in fairyland are equivalent to 300 years in Ireland, and instantly became an old man.  FTP, name this warrior and bard of the Fianna, the husband of Niamh (NEEV) who, according to James Macpherson, wrote some poems.


Answer: Oisin or Ossian
2. Their language, Michif, is a pidgin using European nouns, with verbs and syntax from the language of the Cree. Implicated in the Seven Oaks massacre as agents of the Northwest Company, they resented the foundation of Fort Garry and captured it in 1870, crying out for the freedom of trade against the monopoly practiced by the Hudson’s Bay Company.  The battle of Batoche fifteen years later ended their campaign of resistance under Louis Riel and provided one reason for the construction of the Canadian Pacific Railway. FTP, name this ethnic group of the prairie provinces, descendants of intermarriage between fur traders and Native Americans.


Answer: Metis
3. Before this work was written the composer's teacher at the Milan conservatory, Antonio Bazzini, wrote an opera based on the same play.  In Act 2, the title character sings the aria “Within This Palace,” in which she tells about one of her ancestors who thousands of years earlier was betrayed by a man who conquered her city.  In order to avenge that betrayal, she invents a test which involves questions about a phantom, a fever, and an ice that sets you on fire.  In the third and final act, the blind king of Tartary Timur refuses to reveal a secret, after which his slave girl Liu is tortured and stabs herself to death.  In that act, the aria “Nessun dorma” is sung by Calaf, who wins the titular princess of China.  FTP, name this 1926 opera, which was left unfinished at his death by Giacomo Puccini.


Answer: Turandot
4. In an 1887 book, James Bryce compared Hamilton’s views to those of this man.  M. C. M. Simpson published one of the first books about this man, and edited his correspondence with Nassau Senior.  This man’s most important book was first translated into English by Henry Reeve, while it has recently been translated by Arthur Goldhammer.  The author of such essays as “Excursion to Lake Oneida” and “Two Weeks in the Wilderness,” which concerns his time in Michigan living with the Iroquois, he also wrote a book about the American penal system, a philosophical history of the reign of Louis XV, and a book about the Old Regime and the revolution.  The first volume of his major work appeared in 1835, and resulted from a trip he had taken with his friend Gustave de Beaumont.  FTP, name this French author of Democracy in America.


Answer: Alexis de Tocqueville

5. Some of the primary constituents of this are sodium glycocholate and sodium taurocholate, and cholecystokinin is the primary stimulus for its release through the sphincter of Oddi.  The body produces about 600 milliliters of it per day, though most of its salts are recycled via the enterohepatic circulation.  These salts are much more water-soluble than their precursor acids, giving them the amphipathic property necessary for this fluid's primary function.  FTP, name this substance that helps emulsify fats for digestion, and which is stored in the gall bladder after being produced in the liver.


Answer: bile (accept early response of gall)
6. His interview with Baron Maurice de Hirsch, who had proposed the colonization of Argentina, was unsuccessful.  In a 1902 book, he described a socialist utopia as the ideal solution for the “world political question” he had discussed with the Ottoman sultan and the radicals of London’s East End.  In a work published six years earlier, he argued for the creation of a “Society,” “Local Groups,” and finally a “Company” which would be a joint-stock company under English law devoted to the purchase of land.  His colleague Max Nordau’s speech at the Basel Congress continued the agitation he had begun as a correspondent for the Viennese newspaper Neue Freie Presse, which assigned him to Paris to cover the Dreyfus affair.  FTP, name this man who concluded that the establishment of a national homeland was the only solution to anti-Semitism, author of the pamphlet The Jewish State and the founder of Zionism.

Answer: Theodor Herzl
7. In the penultimate chapter of this work, the title character writes a letter to the Prior of Saint Augustine which instructs him on how to dispose of 872 moidores.  In the last chapter, the title character goes to Toulouse after killing a number of wolves and a bear, and later writes a letter to his old friend at Lisbon authorizing the latter to dispose of a plantation in the Brazils.  In earlier chapters, we learn about the protagonist’s slavery in Sallee, his rescue of some prisoners from cannibals, and his experiences taming goats and building a house.  More famous is chapter 11, in which the title character finds a print of a man’s foot in the sand.  FTP, name this 1719 novel about the “strange and surprising adventures” of a man based on Alexander Selkirk, a novel about a castaway written by Daniel Defoe.  


Answer: Robinson Crusoe (or: The Life and Strange Surprising Adventures of Robinson Crusoe of York, Mariner)

8. It once flowed due south to the Gulf of Martaban in the present course of the Sittang river; its current westward turn and meandering through the oil fields of Yenangyaung are comparatively recent. Its straight course south of Katha is interrupted at Kabwet by an intrusive lava formation.  Bhamo and Myitkyina, twin goals of General Stillwell’s 1944 offensive, are the northernmost ports on this river formed by the confluence of the Nmai and Mali.  It joins with the Chindwin River and turns south to flow through the Pegu and Arakan mountains before fanning out into a delta, which includes the Bassein river, and emptying into the Andaman Sea.  FTP, the Sanskrit for “elephant river” describes this body of water that flows through Mandalay and Rangoon, the chief river of Burma.


Answer: Irrawaddy River (also accept: Ayeyarwady)
9. The people of the titular place have a festival for the first and last day of every month, which they call the Cynemernes and the Trapemernes.  At those festivals, they worship God under the name of Mithras.  At the beginning of book 2, we learn that the titular place was originally called Abraxa, though its current name derives from the conqueror who civilized it and separated it from the mainland by having a 15-mile-long channel dug.  All these facts are disclosed by a person who encountered the ambassadors of the Anemolians while staying in the city Amaurot.  The narrator is introduced to that Portuguese traveller, Raphael Hythloday, by his friend Peter Giles while visiting Belgium on a diplomatic mission for Henry VIII.  FTP, name this book about an imaginary island which was written by Sir Thomas More.  


Answer: Utopia
10. The group of deck transformations of a universal cover of a topological space is isomorphic to this.  When it is Abelianized, the result is the associated space's first homology group.  It can be calculated by Van Kampen's theorem if its value for some subspaces that cover the space in question is known.  Examples of it include the group Z of integers for a circle and Z*Z ["z star z"] for a torus, and any space for which it is trivial is said to be simply connected.  FTP, name this topological construct, that is defined as the group of equivalence classes of loops in a space, and denoted "pi sub one.”


Answer: fundamental group
11. At the beginning of Act 3, Berta brings a letter into a room where two of the main female characters are sleeping.  At the beginning of Act 4, the title character learns from Juliane that Juliane’s sister Rina has died.  Later in that act, the title character plays the piano after learning that another character shot himself accidentally in the chest, which wasn’t quite the beautiful death he was supposed to experience.  The whole play transpires in the title character’s living room just after she and her husband Jurgen return from their honeymoon, which she found tedious.  In the end, she kills herself after having an unpleasant conversation with Judge Brack.  FTP, name this play that also features Thea Elvsted and Eilert Lovberg, a work by Henrik Ibsen.


Answer: Hedda Gabler
12. The losing side’s approach to this battle was hampered by the skirmish at Musgrove’s Mills. Following a trip to Camden to confer with his superior, one commander issued a proclamation at Gilbert Town, threatening his opponents that he would “hang their leaders and lay their country waste with fire and sword.” Rather than intimidating them, this statement induced the men of Wilkes and Surry counties to raise a volunteer force led by Isaac Shelby and John Sevier.  Shouting cries of “Tarleton’s Quarter” the colonials stormed up the slope and inflicted some three hundred casualties, including the inventor of a new rifle, British Major Patrick Ferguson.  FTP, name this victory for the “over mountain men” over a force of British loyalists, fought on October 7th, 1780.


Answer: Battle of King’s Mountain

13. This work mentions that little sparrows, a rat’s nest, and “people who do not bathe for a long time even though the weather is hot” give the author an unclean feeling.  In another section, we learn that a night with a clear moon and the “objects used during the display of dolls” are things that arouse a fond memory of the past.  Knotweed, a doctor of literature, and a provisional senior steward are among the things that look commonplace but that become impressive when written in Chinese characters.  Festivals celebrated near the Palace and the zigzag path to the temple at Kurama are among the things that are distant though near.  These are among the roughly 320 sections of this work, whose author worked as an attendant to Empress Sadako beginning in the year 990.  FTP, name this book written during the Heian period by Sei Shonagon.


Answer: The Pillow Book (or: Makura no soshi)

14. Viewed as a sequence of close-packed planes, this lattice corresponds to a stacking order of ABABAB, etc., so it has a comparatively high stacking fault.  Due to the poor geometric distribution of slip systems, crystals of this Bravais lattice type are generally more susceptible to deformation by twinning.  Titanium below 882˚C [“degrees Celsius”], zirconium below 863˚C, cadmium and berylium all have this crystal structure.  Crystals of this type are characterized using four Miller-Bravais indices, rather than three.  FTP, identify this non-rectangular lattice of best possible compactification.


Answer: hexagonal close-packed (or close-packed hexagonal; prompt on “hexagonal”)

15. Its hero Nominoe was famous for his defiance of Charles the Bald.  His successors earned the title of duke and were briefly dispossessed by the Plantagenets in the twelfth century. Their last heir, Anne, married Charles VIII and Louis XII in succession shortly before a formal act of union in 1532.  Known to the Romans as Armorica, it was resettled by colonists from the north in the sixth century, and retained a reputation for rebelliousness into the eighteenth-century uprisings of the Chouans.  The island of Ushant lies off its western tip, separating the English Channel from the Bay of Biscay to the south.  FTP, this term named the region of western France that includes Brest and Rennes long before it came into fashion as a female first name.


Answer: Brittany
16. This thinker’s “final lectures,” on such topics as “Free Associations and the Use of the Couch,” were collected by Douglas Ingram.  In a 1942 book, this author distinguished between “occasional” and “systematic” forms of the titular activity, while a 1950 book included chapters on “the tyranny of the should,” “morbid dependency,” and “general measures to relieve tension.”  Those are all aspects of the “struggle toward self-realization” this author advocated in books such as New Ways in Psychoanalysis and Our Inner Conflicts.  Her other works include Self-Analysis and Feminine Psychology.  FTP, name this German-born psychologist who emphasized the cultural origins of anxiety in works like The Neurotic Personality of Our Time and Neurosis and Human Growth.


Answer: Karen Horney
17. Late in life, he was forced to surrender Stralsund and Wismar and conspired with the Jacobites before meeting his death at the siege of Fredrikshald.  His most prominent successes, including the battle fought at Bendery in Moldavia and an attack on Zealand, were at the expense of his cousins, Augustus II of Poland and Frederick IV of Denmark.  He rode across Germany to Pomerania in disguise to escape his five years of captivity in Turkey, where he had been forced to flee after his partnership with the Ukrainian Cossack Mazeppa went wrong at the battle of Poltava.  FTP, name this opponent of Peter the Great, a rash young king who presided over the decline of Sweden.


Answer: Charles XII
18. The model for this work also appeared in the artist’s earlier La Bella.  The artist originally refused to paint this work, but changed his mind after Pietro Aretino suggested that he depict a prostitute’s body instead of that of the old lady who is its ostensible subject.  The titular figure wears a bracelet on her right arm and in her right hand holds a bunch of flowers, one of which has fallen to the couch.  The left half of the background is blocked by a drape, but the right background contains two woman, one of whom is standing and looking down on the other, who is kneeling with her back to the viewer.  To the right of the painting’s subject, a small dog is taking a nap.  FTP, name this 1538 depiction of a nude woman, which was painted by Titian.


Answer: Venus of Urbino
19. The x- and y-axes of this construct are the torsional angles about the alpha-carbon to nitrogen bond and alpha-carbon to carbon bond, respectively.  Actually toroidal in shape, the structure of collagen is found in its upper-left quadrant, while a right-handed 310 [“three-sub-ten”] helix is located in the lower left.  The lower right quadrant is usually forbidden, except for those polypeptides containing many glycine residues.  FTP, identify this diagram that maps out the conformations available to a polypeptide and is named for its Indian constructor.


Answer: Ramachandran diagram
20. In this book’s first chapter, the title character becomes jealous of the son of grocer Michael Easy after seeing him dance with a girl.  In the conclusion, Mrs. Varnum and Mrs. Hale are surprised by the narrator’s account of his visit to the title character’s house.  It was Harmon Gow who suggested that the narrator employ the title character as a driver.  That narrator is an engineer on temporary assignment for a power company in Corbury Junction, who takes shelter in the title character’s farmhouse when a snowstorm disrupts a journey to Starkfield.  He learns that the title character gave up on his education to take care of his ailing mother with the help of his future wife Zeena, whose own illness led to the employment of Mattie Silver.  FTP, name this work in which a sledding accident doesn’t prove fatal, a novella by Edith Wharton.


Answer: Ethan Frome
21. On the Niagara front in the War of 1812, he captured Fort George and Queenston, won the battle of Chippewa, and was wounded at Lundy’s Lane.  He became the first man since George Washington to obtain the title of lieutenant general.  After supervising the removal of the Cherokee from Georgia via the Trail of Tears, he became a national hero for his series of victories at Molino del Rey, Churubusco, and Chapultepec.  Though he lost the 1852 Presidential election to Franklin Pierce, he retained enough energy in his last years of service to devise the “Anaconda Plan” for the destruction of the Confederacy. FTP, identify this general, whose insistence on military formality earned him the nickname “Old Fuss and Feathers.”


Answer: Winfield Scott
22. Procedures of this type can provide polynomial time solutions to such problems as finding optimal places to insert line breaks in a body of text, finding the largest common substring of two strings, and the integer knapsack problem.  They can provide vast improvements over exhaustive search algorithms by caching the answers to intermediate computations.  FTP, name this type of algorithm that generally uses recurrence relations and the principle of optimality to solve optimization problems by first solving related subproblems, and which often works where greedy algorithms fail.


Answer: dynamic algorithms (or dynamic programming, I suppose)
23. Their self-titled single debut was released on Calvin Johnson's K Records label in 1994, and after moving to the Up label, they released both Interstate 8 and This is a Long Drive for Someone with Nothing to Think About in 1996.  The next year saw release of The Fruit That Ate Itself and The Lonesome Crowded West, the latter of which got them signed by Sony.  The Moon and Antarctica and Everywhere and His Nasty Parlor Tricks saw moderate success, though the first top 40 hit did not come until recently for this trio of Isaac Brock, Eric Judy, and Jeremiah Green.  FTP, name this band whose 2004 album, Good News for People Who Love Bad News includes "The World at Large" and "Float On,” though the band doesn’t actually include any rodents.


Answer: Modest Mouse
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Bonuses by MIT and Vanderbilt

1. Part 4 of this work, “Erotics,” discusses the “problematic relation” between men and boys in ancient Greece.  FTPE:

A.  Name this book published in 1984 , which also includes sections devoted to “Dietetics” and “Economics.”


Answer: The Use of Pleasure or L’Usage des plaisirs
B.  The Use of Pleasure was written by this author of Discipline and Punish.


Answer: Michel Foucault
C.  The Use of Pleasure was the second volume of this unfinished work by Foucault, whose third volume was The Care of the Self.


Answer: The History of Sexuality or Histoire de la sexualité
2. Name these authors from the British Dark Ages, FTPE.

A. A sixth-century British monk, his De excidio et conquestu Britanniae attempted to explain the conquest of Britain as punishment for the Britons' evil ways.


Answer: Gildas
B. A shadowy figure from eighth-century Wales, some believe him to be the author of the Historia Brittonum, which has the earliest mention of Arthur in any British historical work. 


Answer: Nennius (or: Nemnivus)

C. Although he wrote several other historical works and commentaries on the calendar, this eighth-century Anglo-Saxon monk is best known for his  Historia ecclesiastica gentis Anglorum.


Answer: The Venerable Bede 
3. His novels include James Shore’s Daughter and Spanish Bayonet, while his story “Sobbin Women” became the basis for the musical Seven Brides for Seven Brothers.  FTPE:

A.  Name this American author.


Answer: Stephen Vincent Benét
B.  One of the title characters of this Stephen Vincent Benét story argues with the other title character over the soul of Jabez Stone.


Answer: “The Devil and Daniel Webster”

C.  Benét won a Pulitzer Prize for this 1928 epic poem, which includes portrayals of Jefferson Davis and Ulysses S. Grant.


Answer: John Brown’s Body
4. Answer these questions about defects in crystalline solids FTPE.

A. The concentration of these point defects follows an Arhenius relationship. They are defined as the absence of an atom from a lattice site and they, not the Zener ring mechanism, account for intra-diffusion and the Kirkendall effect.


Answer: vacancies
B. In a polycrystalline material, this two-dimensional defect results when two crystals of different crystallographic orientations meet. They come in tilt and twist varieties.


Answer: grain boundaries
C. Defined as an extra half-plane of atoms in a solid, their presence in crystals explains why a bulk material’s yield stress is significantly less than a naive theoretical value.


Answer: dislocations
5. It includes “When Mr. Pirzada Came to Dine” and “The Third and Final Continent.”  FTPE:

A.  Name this Pulitzer Prize-winning collection of short stories, which begins with a tale about the collapsing marriage of a young couple living in Boston.


Answer: Interpreter of Maladies
B.  This young Indian-American author wrote Interpreter of Maladies.


Answer: Jhumpa Lahiri
C.  Jhumpa Lahiri’s first novel, The Namesake, deals with an Indian-American architect who is named for this Russian writer.


Answer: Nikolai Gogol
6. Name these female rulers who exercised power long before Margaret Thatcher, FTPE.

A. This daughter of Queen Ahmose took control of Egypt as regent, giving herself an impression of masculinity by wearing a false beard and often depicting herself as a man suckling on Hathor.


Answer: Hatshepsut
B. Implicated in the murder of her husband Odenathus, this ruthless woman extended her rule to Syria, Egypt, and most of Asia Minor before being defeated by Aurelian.


Answer: Queen Zenobia of Palmyra  

C. She single-handedly interrupted the Tang dynasty, moving the imperial capital to Loyang and exempting all those in the empire with her surname from taxes.


Answer: Wu Zetian (also accept: Wu Hou, Wu Mei or Wu Zhao)

7. Name these 17th century French artists, FTPE:

A.  This painter to Louis XIII was influenced by Caravaggio while studying in Venice, and painted works like Mary Magdalen in the House of Simon and Presentation in the Temple upon returning to France.


Answer: Simon Vouet
B.  This painter of numerous classical landscapes, including one “with a sacrifice to Apollo” and another “with the marriage of Isaac and Rebekah,” moved to Rome as a teenager and spent most of his career there.


Answer: Claude Lorrain

C.  This classicist also spent a lot of time in Rome, where he was patronized by Cardinal Barberini.  His works include Et in Arcadia Ego and The Rape of the Sabine Women.


Answer: Nicholas Poussin
8. This book’s first volume includes “The Story of the One Who Was Too Curious For His Own Good” and the story of the famous Princess Micomicona.  FTPE:

A.  Name this novel, which includes a number of prefatory poems allegedly written by such characters as Belianis of Greece and Urganda the Unknown.


Answer: Don Quixote 

B.  This character in Don Quixote is married to a woman named Teresa.  In Part 2, he becomes governor of an island named Barataria. 


Answer: Sancho Panza
C. This student from Salamanca poses as the Knight of the White Moon and as the Knight of the Mirrors in an effort to shake Quixote’s faith in chivalric romances.


Answer: Samson Carrasco (or: Sansón Carrasco) (accept either name)

9. Identify the following muscles of the human body FTSNOP.

A. (5 points, 5 points) These are the two muscles commonly referred to as the calf muscles of the lower leg.


Answer: gastrocnemius and soleus (accept in either order)

B. (10 points) This large muscle of the upper back and neck can retract the scapulae or draw the head to one side or backward.


Answer: trapezius
C. (10 points) These muscles of the chest aid in respiration and come in both internal and external varieties.


Answer: intercostals

10. Answer these questions about an economic concept FTPE.

A. This theory, which claims that any change in the supply of money can only be absorbed by variations in the general level of prices, was developed by Locke, Hume, and others as a weapon against mercantilism.


Answer: the quantity theory of money

B. This 1936 book argues against the quantity theory of money.  It claims that a reduction in wage rates would not reduce unemployment; instead, the key to reducing unemployment is to increase government spending and run a deficit.


Answer: General Theory of Employment, Interest, and Money
C. Interest in the quantity theory returned in the 1960's, in part due to this man's A Monetary History of the United States.


Answer: Milton Friedman 
11. Answer these questions about the Umayyad caliphate FTPE.

A. This city was the Umayyad capital; their Abbasid successors would move it eastward.


Answer: Damascus
B. The fifth Umayyad caliph, he was known as the “Dew of the Stone” for his stinginess.


Answer: Abd-al-Malik
C. Abd-al-Malik built this octagonal pilgrimage site on the Temple Mount in Jerusalem. 


Answer: the Dome of the Rock (or: Qubbat as-Sakhrah)

12. One of them tells the story of Bannadonna, an artist who is destroyed by the mechanical man he creates.  FTPE:

A.  Name this group of six stories, one of which is actually a collection of ten sketches set in the Galapagos Islands.


Answer: The Piazza Tales
B.  This author wrote The Piazza Tales, which also includes a story about a character who prefers not to do much of anything.


Answer: Herman Melville
C.  The title character of this Piazza Tale is visited aboard his ship, the San Dominick, by Captain Amasa Delano.


Answer: “Benito Cereno”

13. Answer these questions related to the Fourier transform FTPE.

A. A common way to find this for a signal is to square the magnitude of the signal’s Fourier transform. It is defined as the energy or variance present in a signal as a function of frequency.


Answer: power density spectrum (or power spectral density function)
B. In the discrete Fourier transform, this kind of error is the result of truncating a theoretically infinite signal to a finite one. It is often seen as side lobes around peaks.


Answer: leakage error

C. Cooley and Tukey devised this efficient algorithm for computing the DFT, which reduced the number of calculations required for N sample points from 2N2 [“two n squared”] to 2N lg N [“two n times the log base two of n”].


Answer: fast Fourier transform
14. This fertility god was the husband of Sarpanitu and had a name which means “bull calf of the sun.”  FTPE:

A. Name this Babylonian god, who gained supreme power after killing some dragons.


Answer: Marduk (prompt on Bel)

B. Marduk was the son of this god of water, who killed Tiamat’s husband Apsu.


Answer: Ea
C. After Apsu was killed by Ea, Tiamat became this demon’s consort.  Marduk killed him, and made the human race out of his blood.


Answer: Kingu

15. All quiet on the Western Front? Perhaps, but identify these battles from other fronts of the First World War FTPE.

A. This 1914 German triumph ended the Russian invasion of East Prussia.


Answer: Tannenberg
B. This 1918 struggle on the site of two ancient battles saw Allenby’s British forces defeat the Turks.


Answer: Megiddo
C. The Italian army fought eleven battles on this river from 1915 to 1917 in a fruitless attempt to drive back Austrian forces.


Answer: the Isonzo
16.  Name these dramatists who wrote in German, FTPE:

A.  This Austrian’s plays include Oedipus and the Sphinx and a famous version of Everyman, but he is better known for the libretti he wrote to Richard Strauss’s operas.


Answer: Hugo von Hoffmansthal
B.  He stopped writing plays after the failure of Woe to Him Who Lies, which was much less successful than earlier works by this Austrian, such as King Ottokar’s Success and Downfall and The Golden Fleece.


Answer: Franz Grillparzer
C.  He wrote plays about such figures as Torquato Tasso, Iphigenia, and Egmont, though he’s best known for a lengthy tragedy in two parts about a noted scholar who makes a deal with Mephistopheles.


Answer: Johann Wolfgang von Goethe
17. Identify the following works of Mozart FTPE.

A. This choral work was probably originally written for Easter but took its more famous name when Salieri conducted it at the crowning of Leopold II.


Answer: Coronation Mass (or: Mass in C major, K317)

B. This opera premiered on September 30, 1791, a little more than two months before Mozart’s death.  Its plot comes from a story called Lulu which was adapted by Emanuel Schikaneder.


Answer: The Magic Flute (or: Die Zauberflöte)

C. This symphony in D major is named for the son of the Salzburg burgomaster.


Answer: the Symphony no. 35 or the Haffner Symphony
18. Answer the following from physical chemistry FTPE.

A. This theory specifies the electron spatial probability distribution of a polyatomic system, which is calculated from the Schrödinger equation given that system’s electrostatic potential system. The namesake structure is that probability distribution.


Answer: molecular orbital theory

B. This approximation facilitates the use of MO theory by expressing the MO as the approximation’s namesake, with weights given by the overlap integral of an assumed MO with the known orbitals of each constituent.


Answer: linear combination of atomic orbitals approximation

C. An alternative approach to MO theory is to turn the Schrödinger equation on its head and obtain a Kohn-Sham equation for the namesake of this relatively recent theory, rather than the many-electron wave function.


Answer: density-functional theory

19.  His doctrine, a response to the Suez crisis, affirmed support for Middle Eastern nations threatened by communism. FTPE:

A. Name this soldier and statesman.


Answer: Dwight D. Eisenhower
B. Upon Eisenhower’s retirement from the army, he became president of Columbia University and published this book, a memoir of his military service.


Answer: Crusade in Europe
C. President Truman recalled Eisenhower to supreme command of this fledgling organization.


Answer: North Atlantic Treaty Organization

20. Answer these questions about African geography, FTPE.

A. Bounded by the sand dunes of Kanem, this lake’s only outflow is through the underground system of El-Ghazal.


Answer: Lake Chad

B. The basin of Lake Chad is located in this zone, a transitional space between the Sahara and the tropical forests of west Africa.


Answer: the Sahel
C. A drier part of Chad is this volcanic plateau in the north, whose highest peak is Emi Koussi.


Answer: Tibesti

21. Answer each of the following about the ToE’s FTSNOP.

A. (10 points) Most theories of everything seek to unite gravity with these supersymmetric approaches to unified quantum theory, which treat particles as vibrational modes of the namesake, Planck-length structures.

Answer: superstring theories (prompt on just “string;” not all string theories are supersymmetric)

B. (5 points, 5 points) FFPE, name any two of the five current, fully self-consistent superstring theories.

Answers: Type I, Type IIA, Type IIB, SO(32) [“s o thirty-two”], E8 x E8 [“e-eight times e-eight”] (accept any two)

C. (10 points) According to Hawking, this p-brane-containing formulation of Edward Witten is “our best candidate for a theory of everything.” It seeks to unite supergravity with all five fully self-consistent superstring theories.

Answer: M-theory

[EDITOR’S NOTE: This was Hawking’s response when I asked him about M-theory.]

