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Packet by Chicago E (Pericles Abbasi, Bruce Arthur, Jeremy Newtson, et. al)

1.  The “basis and genesis” of this man’s political philosophy was the subject of a book by Leo Strauss.  Jean Hampton wrote a book about this man “and the social contract tradition,” and Richard Tuck and Tom Sorell have written important books about him. His own works include De corpore politico, a work on the “elements of law, moral, and politics,” and a book about the “fundamental elements of policy” entitled Human Nature. However, he is better known for a book on the Long Parliament and another about the “matter, form, and power of a commonwealth ecclesiastical and civil.” FTP, name this English thinker who wrote Leviathan.

Answer: Thomas Hobbes
2.  The Patriots were aided by spy Joseph Kerr who informed those that had marched from Sycamore Shoals, including Isaac Shelby and John Sevier, that the British commander had relocated from Gilbert Town to the battle site. Benjamin Cleveland, William Campbell, Joseph McDowell, and James Williams also commanded units for the Americans, leading to this conflict’s alternate name, the Battle of the Colonels. The lone British commander was a Scotsman nicknamed “Bulldog” and famous for inventing a rifle, Patrick Ferguson. Reversing the British triumph two months earlier at Camden, FTP, name this October 1780 battle in South Carolina, named for a large and regal hill.

Answer: Battle of Kings Mountain (or Battle of the Colonels before mentioned)

3.  A broken bottle of pills leads to one character’s death, but not until after another character’s son Leo makes a key financial discovery about him. Birdie yearns for the days before materialism and hopes that her old family home can be restored to grace and beauty. William Marshall sets the entire plot into motion by coming to the South to make negotiations regarding the construction of a cotton mill. Horace makes a key change to his will involving 88,000 dollars in bonds, and by the end of the play, Alexandra announces her final departure from her family. Described in the author’s memoir Pentimento as one of her most difficult works, FTP, name this story of Regina Giddens and her brothers Ben and Oscar Hubbard, one of the most famous by Lillian Hellman. 

Answer: The Little Foxes
4.  Bischof and Mohr attempted to delineate a subsistence explanation for this theory. It postulated the underground burning of stratified coals or the cave-like collapse of Earth strata as a means of explaining deviations from concentric strata. It divided rocks into stratified, transitional or greywacke, and primitive and taught that mountains have always existed. Eventually falsified by Leopold von Buch and Alexander von Humboldt, it was most associated with Abraham Werner and opposed the rival plutonic theory. The belief that the features of the Earth were formed by rock crystallization out of a vast early sea, FTP, name this geologic theory named for the Roman god who is the counterpart of the Greek Poseidon.


Answer: Neptunism or Neptune Theory   

5.  His earliest dated work is the Fortitude panel, commissioned to be one in a series of seven, and other works include Banquet in the Pine Forest and Judith’s Return to Bethulia. An angel kneels on an orange-tiled floor by a window revealing a tranquil landscape in his Cestello Annunciation. He completed a fresco of St. Augustine in his Study for the Ognissanti church and, for a more famous location, he executed The Youth of Moses and Punishment of the Sons of Corah. Supposedly influenced spiritually by Savonarola, FTP, name this man known for two Madonnas, one “of the Pomegranate” and one “of the Magnificat”, as well as for two uber-famous paintings, Primavera and The Birth of Venus.

Answer: Sandro Botticelli (or Alessandro Filipepi)
6.  According to one legend, this creature creates death after arguing with Stone and Elderberry over which should give birth first. In another story, he marries the Mistress of Salmon but angers her by cursing a comb made of salmon vertebrae. The Haida call him Nankilslas, the Tlingit call him Yetl, and his great form is Dotson’ Sa. The Celtic god Bran is associated with this creature because of his connection to the Tower of London and Apollo had one watch over Coronis. An icon of hunger in Native American myth rivaled by Coyote and the more just Crow, FTP, name this creature represented by Huginn and Muninn in Norse myth, a black bird written about by Poe.


Answer: Ravens (prompt on “bird”, do not accept Crow)
7.  After marrying the daughter of Gnaeus Corbulo, this man honored Minerva by featuring her image on all of his coins and Jupiter by founding the Capitoline Games. He is regarded as a poor military commander, but this did not prevent him from engaging in two Pannonian Wars and, with the help of his praetorian prefect Cornelius Fuscus, two wars with the Dacians. He took the unprecedented step of declaring himself perpetual censor, angering the Senate, and was revolted against by Antonius Saturninus. A reputed persecutor of Christians and Jews, he was assassinated and replaced as emperor by Nerva. FTP, name this last Flavian Emperor, the son of Vespasian and brother of Titus.


Answer: Domitian (Titus Flavius Domitianus)
8.  He famously noted his lack of interest in the question of whether a submarine could swim, and ended up keeping his beard until his death after working on a project with Jaap Zonneveld and agreeing not to shave until said project was finished. The author of a featured article titled by Niklaus Wirth, he was born in 1930, and studied theoretical physics at the University of Leiden. The originator of the so-called dining philosophers problem and the creator of semaphores to solve the mutual exclusion problem, he wrote many manuscripts, all with fountain pen, which have come to be called EWDs. The shortest path to all nodes in a weighted graph is, FTP, this man’s famous algorithm, an influential Dutch computer scientist.

Answer: Edsger Dijkstra
9.  He wrote that, “The English are the nicest people in the world” in one of his poems, and asks “why don’t people leave off being loveable” in another poem entitled, “Elemental.” He wrote essays such as Reflections on the Death of a Porcupine and his short stories include The Fox, Things, and The Man Who Loved Islands. A poetry collection entitled Look! We Have Come Through talks about his domestic life. His fame as a novelist includes such works as The White Peacock and The Boy in the Bush, done in collaboration with M.L. Skinner. Coal-miner characters likely represent his father in several novels, including 1922’s Aron’s Rod. FTP, name this friend of Aldous Huxley and author of The Man Who Died, The Plumed Serpent, Women in Love, and Lady Chatterley’s Lover. 


Answer: David Herbert Lawrence
10.  The largest river of this nation is the Riwa, Mount Tomaniivi is its highest point, and Lautoka is the second-largest city. It includes the Yasawa Group of islands in the west and the Lau Group in the east. It surrounds the Koro Sea, which also names one of its islands. Its two biggest islands are Viti Levu and Vanua Levu and it is home to the University of the South Pacific. Currently ruled by the elderly Ratu Iloilo, it is squarely between Melanesia and Polynesia, directly east from Vanuatu. FTP, name this oceanic nation with capital at Suva.


Answer: Fiji Islands

11. One character blames her mother for wasting her college fund on psychics, but apparently forgives her when a psychic helps her make brownies. She assigns nicknames to the men her roommate sleeps with, including “running man”, who the main character meets at Joe’s Bar, and who shows up the next day with a still-erect penis. Olivia is reluctant to reveal the source of George’s syphilis, Alex is strangely impotent around Izzie, Cristina rampantly humps Burke, and Shepherd forgets to reveal to Meredith that he’s married. Set at Seattle Grace Hospital, FTP, name this Sunday-night drama on ABC ostensibly about struggling medical interns.


Answer: Grey’s Anatomy
12.  Its longest-reigning ruler is famous for constructing a massive pyramid-shaped mud tomb uniquely identified by stakes of acacia wood that protrude wildly from its exterior. Defeated by the Spanish eunuch Judar Pasha and his gunpowder weapons at the Battle of Tondibi, its rise was made possible in part by the usurpation of Sandaki. Daoud led it to victory over the Mossi people and Ishaq II was the last independent ruler. Its second official ruler descended from the Mande people and was granted the nickname of Usurper or “Askiya”, a title accepted by all of its subsequent rulers. FTP, name this west African empire, with its capital at Gao, founded by Sonni Ali.


Answer: Songhai Empire

13.  A girl and a boy sit in a car during their summer vacation and pretend they do not know each other in his short story, “The Hitchhiking Game.” He wrote about a young man’s struggle between staying in his in-laws’ apartment and fighting the Germans in his first play, The Owners of the Keys. A young poet dies of pneumonia in his second novel, Life Is Elsewhere, while his later work includes a novel which features the ghost of Ernest Hemingway, Immortality. A musician impregnates a nurse in his The Farewell Party, and his first novel was 1967’s The Joke.  FTP, name this author of The Book of Laughter and Forgetting and The Unbearable Lightness of Being.


Answer: Milan Kundera
14.  This technique can be aided by obtaining the Hartman-Hahn condition or the so-called Magic Angle with solids, which requires rapid rotation about the axis. Jean Jeener introduced the two-dimensional Fourier type of it by way of what is known as the COSY experiment. Mostly invented by Purcell and Bloch, the coupling constant is the distance between peaks denoted J in this technique. Displaying the results on a plot of signal frequency versus intensity, FTP, this is what method of analyzing molecules that relies on an applied magnetic field, abbreviated NMR.


Answer: Nuclear Magnetic Resonance (or NMR before mentioned)   
15.  It opens as the hero reaches a seaside plaza and finds an old man picking figs in the garden and singing about unreliable lovers. At the beginning of Act II, an English girl threatens to scratch this man’s eyes out, before the female lead enters singing the arias “Traurigkeit” and “Martern aller Arten” or “All kinds of martyrs.” With a libretto by Christoph Bretzner, this opera’s last act sees the capture of Blondchen and Pedrillo by the newly awoken old man Osmin, along with the capture of Belmonte and Konstanze. All ends well though when the Pasha Selim pardons everyone in, FTP, this three act comic opera by Mozart about rescuing a lover from the titular Turkish palace.


Answer: Abduction from the Seraglio (Die Entführung aus dem Serail)  
16.  Their introduction into a typical Slutsky matrix can result in negative semidefinite symmetry. Battalio, Kagel, and Kogut wrote a paper on them with regard to quinine water for lab rats. Others who have written about them have cited the examples of rice and noodles in Asia and gasoline among the lower classes of America. They differ from the Veblen type, where conspicuous consumption plays a role in the rise in demand. Coined as a term in Marshall’s “Principles of Economics,” the original example was bread among the poor. FTP, name this theoretical type of product that has its demand rise as its price rises, a type of inferior good named for a Scottish guy.

Answer: Giffen good (prompt on inferior good)
17.  According to some, it did not truly end until the Treaty of Stolbovo, which awarded Kexholm and Noteborg to Sweden and ended the Ingrian War, or the Peace of Deulino, ceding Smolensk, which had earlier been the site of the Battle of Klushino and a siege. Some credit its end to Patriarch Hermogenes, who inspired Prokopy Lyapunov, Kuzma Minin, and Prince Pozharsky to raise volunteer armies and resist the Catholocizing of the invaders. Stanislaus Zolkiewski and the Polish army quickly deposed Vasily Shuisky after he briefly seized power during it. Marked by a Swedish invasion and three false Dmitris, FTP, name this anarchic interrugnum between the Rurik and Romanov dynasties, a chaotic time in Russian history.

Answer: The Time of Troubles (or Smutnoye Vremya)

18.  In Act II, the title character requests an instrument and then proceeds to play and sing to himself, but by Act III he cries to the Gods that they made him love their creations, only to have them cruelly taken away. He agrees to have his wife’s dead body thrown overboard from the ship on which he is traveling at the time, but curiously enough, the doctor Cerimon later discovers a chest bearing her body in the water. Lysimachus is smitten with that woman’s daughter, who was saved by pirates after Dionyza hired Leonine to kill her, but then sold into prostitution by those same pirates. Aeschines and Helicanus are advisors to Thailart, who is hired to kill the title character. John Gower is the narrator of, FTP, what play which also features Marina, Thaisa, and Cleon - a work by Shakespeare named for the Prince of Tyre.


Answer: Pericles, Prince of Tyre
19.  Gregory IX bestowed the first ever Privilegium Paupertatis upon this figure, who was born into the Offreduccio family that was exiled to Perugia, and who fled from home on Palm Sunday toward the Portiuncula and proceeded to spend the next 40 or so years at San Damiano. The bull “Solet annurere” confirmed a rule for the group that goes by this saint’s name, as issued by Innocent IV. Often accompanied in travel by Bolvina, Sister Pacifica, and Agnes, her sister, early on in life she was given an outfit of sackcloth by Saint Francis of Assisi. FTP, name this Catholic saint of Assisi who founded the Order of Poor Ladies.


Answer: St. Clare of Assisi
20.  This constellation may have been discovered by French sailor Augustine Royer or the French explorer Abbé de la Caille. Its beta star was named after a species of fern with a globe-like appearance and sits very near to the open star cluster known as the Jewel Box; this beta star is known as Mimosa. Three of its five stars are among the 25 brightest in the night sky and four of its stars were mentioned in Dante’s Purgatorio; its alpha star sits on top of the so-called Black Magellanic Cloud, also known as the Coalsack Nebula. Originally considered only a subset of the stars in Centaurus, FTP, name this constellation near Carina and Alpha Centauri, which can also be called Crux Australis.


Answer: Southern Cross (also accept just Crux or Crux Australis before the word Crux)
1.  This satirical novel, an update of Don Quixote, depicts the adventures of Captain Farrago and his servant Teague O’Regan. FTSNOP:

  A. For ten, name this novel.


Answer: Modern Chivalry
  B. For five, name the author of Modern Chivalry, an early American writer who collaborated with a more famous poet on “The Rising Glory of America.”


Answer: Hugh Henry Brackenridge
  C. For five, name that poet, sometimes called “the poet of the Revolution”, famous for “The Indian Burying Ground.” 


Answer: Philip Freneau
  D. For ten, a quote from Modern Chivalry often appears in the collection North of Boston, by this man famous for poems like “Stopping by Woods on a Snowy Evening.”


Answer: Robert Frost 
2.  Operation Puma failed to incapacitate the air force and about 1500 CIA-trained exiles were captured in April of 1961. FTPE:

  A. Name this botched invasion of Cuba under the Kennedy administration.


Answer: Bay of Pigs Invasion (La Playa Giron)

  B. Using a converted Radio Free Europe transmitter, this radio station named for its location on a small Caribbean island spewed anti-Castro propaganda for the CIA.

Answer: Radio Swan
  C. This man resigned as director of the CIA after the Bay of Pigs Incident.

Answer: Allen Welsh Dulles
3.  Stuff about sick Jewish people, FTPE.

  A. Often observed in small populations like Ashkenazis, this is the general term for the random variation in allele frequency from generation to generation.


Answer: genetic drift
  B. Genetic drift can lead to diseases like this one, a fatal genetic disorder in children caused by the lack of the hexosaminidase A enzyme, which allows fatty substances to build up and destroy brain and nerve cells.


Answer: Tay-Sachs disease
  C. Familial dysautonomia is also known as this symdrome, a hereditary sensory and autonomic neuropathy caused by mutation of the IKBKAP gene on chromosome 9.


Answer: Riley-Day Syndrome
4.  Name some photographers, FTPE.

  A. This cat collaborated with Dorotha Lange on a Life commission for a photo essay on the Mormons, but is most famous for pictures of national parks like Yosemite.

Answer: Ansel Adams
  B. Born in Hungary in 1894, he worked for House and Garden Magazine in America and pioneered the use of handheld cameras. Famous works include The Fork, Chez Mondrian, and a series around Esztergom, Hungary.

Answer: André (or Andor) Kertész [ker-TESH]

  C.  Born in Illinois, he photographed the ARMCO Steelworks in Ohio, married fellow photographer Tina Modotti in Mexico City, and was a founding member of f/64 with Adams.


Answer: Edward Weston
5.  Artemis made this woman so jealous that she followed her husband on a hunting trip, thinking he was having an affair with Eos, only to have him accidentally shoot her with a dart. FTPE:

  A. Name this woman from Greek myth, the wife of Cephalus.

Answer: Procris
  B. Procris was the daughter of this king of Athens, whose other daughter was Creusa, the mother of Ion. He is sometimes merged with the mythical snake-king Cecrops.


Answer: Erechtheus (do not accept Erechthonius)
  C. Cephalus was the son of Herse and this Greek messenger god. He’s fast.

Answer: Hermes
6. His early work includes the plays The Return of Buck Gavin and Welcome to Our City, produced while a student at Harvard. FTPE:

  A. Name this American author, better known for fiction like The Web and the Rock.


Answer: Thomas Wolfe
  B. Subtitled “a story of the buried life,” this 1929 Thomas Wolfe novel set in the state of Catawba takes its title from Milton’s “Lycidas.”


Answer: Look Homeward, Angel
  C. This Wolfe novella, first appearing in Scribner’s, depicts the titular aging man coping with life’s futility. It would be incorporated into Of Time and the River.

Answer: A Portrait of Bascom Hawke
7.  Given a role, name the actress who played it opposite Cary Grant, 5 for one, 15 for two, 25 for three, 30 for all four. 

  A. Susan Vance in Bringing Up Baby, as well as Tracy in The Philadelphia Story.


Answer: Katherine Hepburn
  B. Terry McKay in An Affair to Remember

Answer: Deborah Kerr
  C. Eve Kendall in North by Northwest

Answer: Eva Marie Saint
  D. Miss Nora Shelley in The Talk of the Town; she was also Clarissa Saunders in Mr. Smith Goes to Washington.


Answer: Jean Arthur

8. Curse those confusing Mongols. FTPE:
  A. Ordered by his brother Mangu into Persia, this guy crushed the Assassins and sacked Baghdad in 1257, bringing Persia and Iraq into the empire.


Answer: Hulagu Khan

  B. Also known as the Kipchak Khanate, this colorful group of Mongols and Tatars was named after the silk tent of its leader Batu Khan.


Answer: Golden Horde
  C.  Upon Genghis’s death in 1227, Turkistan came to be ruled by this second son of his, and that khanate is known by his name.


Answer: Jagatai
9. The first of them begins by asking “What is the meaning of a word?” and the second begins with a discussion of Augustine’s description of learning language as a child. FTPE:
  A. Name this pair of philosophical works, dictated to students at Cambridge in the 1930s.


Answer: The Blue and Brown Books
  B. This thinker dictated the Blue and Brown Books, and later did stuff like Philosophical Investigations and Tractatus Logico-Philosophicus.


Answer: Ludwig Wittgenstein
  C. The Blue Book contains a discussion of this English philosopher’s use of the word “wishing.” He authored such works as Marriage and Morals and The Analysis of Mind.


Answer: Bertrand Russell
10. French tennis players, FTPE.

  A. Born in Sedan to a French mother and Cameroonian father, this dreadlocked dude won Rolland Garros in 1983, and then turned himself into a pop star.


Answer: Yannick Noah    

  B. By far the most successful current French player on the men’s circuit, this 2005 quarterfinalist at Wimbledon is annoyingly called “Big John” sometimes.

Answer: Sebastien Grosjean 
  C.  The remedy for the unsightly Mary Pierce is this Guadeloupe-born women’s player who’s climbed up to 12 in WTA rankings and made it to the semis of the Australian Open.


Answer: Nathalie Dechy
11. Stuff about world politics and voting, FTPE.

  A. By showing that voting is a non-trivial game, this theorem concludes that no voting system meets all of a certain set of criteria when there are three or more choices.

Answer: Arrow’s Impossibility Theorem (prompt on just “Impossibility”)

  B. This law says that a first-past-the-post election system naturally leads to a two-party system.

Answer: Duverger’s Law

  C. In International Relations Theory, mutually assured destruction can result in this paradox, where war between nuclear powers becomes less likely, but wars between nuclear powers and their non-nuclear neighbors become more likely.

Answer: Stability-Instability Paradox

12. Name Irish poets, FTSNOP.

  A. For five, quite famous poems of his include “An Irish Airman Foresees His Death”, “Lapis Lazuli”, and “Leda and the Swan.”

Answer: William Butler Yeats

  B. For ten, he has translated Sophocles’s Philoctetes and Beowulf into English, but he’s more remembered for works like Death of a Naturalist and Field Work.


Answer: Seamus Heaney
  C. For fifteen, this Northern Irish author of The Echo Gate and An Exploded View won the Whitbread Award for Gorse Fires.


Answer: Michael Longley
13.  Stuff about mid-1800s Italian history, FTPE.
  A. Assisted by his premier, the Count di Cavour, this guy was proclaimed the first king of a unified Italy in 1861and ruled until 1878.


Answer: Victor Emmanuel II
  B. Victor Emmanuel II was the son of this king of Sardinia who abdicated in his favor.

Answer: Charles Albert of Sardinia

  C. Charles Albert abdicated primarily because of a loss to the Austrians in this 1849 battle, where Field Marshal Joseph Radetzky von Radetz crushed the Piedmontese army.


Answer: Battle of Novara
14.  Name some key objects from linear algebra, FTPE.
  A. This is the space of linear functionals, or functions from a vector space to the associated field. The element that corresponds to a linear transformation has a matrix that is the transpose of that associated to the transformation.

Answer: Dual Space

  B. Given two vector spaces V and W, this is a pairing of a vector space and a bilinear map with the universal property that any bilinear map out of V cross W has a unique linear factorization including the former map. Some books give an alternate definition in terms of pairs of linear maps.

Answer: Tensor Product
  C. This is a set of elements of a vector space that are linearly independent and span the space. Andreas Blass proved that their existence for arbitrary vector spaces is equivalent to the axiom of choice.

Answer: basis
15.  As a pianist, he performed in concert with the topless cellist Charlotte Moorman. FTPE:
  A. Name this Massachusetts-born composer, whose works include The People United Will Never Be Defeated! - 36 variations on a Chilean folk song – and his set of four North American Ballads.

Answer: Frederic Rzewski
  B. Through Christian Wolff, Rzewski became acquainted with this man who composed Cartridge Music, Imaginary Landscape no.4 for 12 radios, and 4’33’’ [4 minutes and 33 seconds].

Answer: John Cage
  C. Rzewski studied for a while at Harvard under this man, who wrote three textbooks entitled Harmony, Counterpoint, and Orchestration, but is probably best known for the ballet suite The Incredible Flutist.


Answer: Walter Piston
16. Random works of Italian authors, FTPE.

  A. Paris is still under siege and Ruggiero has yet to marry Bradamante when this epic poem by Matteo Boiardo breaks off in the third book.


Answer: Orlando Innamorato or Roland in Love
  B. This best-known Luigi Pirandello work is about a bunch of actors who show up on an unprepared stage and demand a drama performed on their lives.

Answer: Six Characters in Search of an Author (Sei Personaggi in Cerca d’Autore)
  C. A patient undergoing therapy recounts the rationalizations he has concocted to justify his life, with regard to an affair and a nicotine addiction among other things, in this most famous work of Italo Svevo.

Answer: The Confessions of Zeno
17. British Prime Ministers, FTPE.

  A. He collaborated with Francis Williams on Twilight of Empire, but you know him for defeating Winston Churchill in 1945 and putting up a welfare state.


Answer: Clement Richard Attlee
  B. Prime Minister from 1763 to 1765, this man known as the Gentle Shepherd passed the Stamp Act, Sugar Act, Currency Act, and other things Americans didn’t care for.


Answer: George Grenville
  C. Succeeding Henry Campbell-Bannerman in 1908, he declared war when Germany violated Belgian neutrality and was forced to yield to his war secretary David Lloyd George in 1916.

Answer: Herbert Henry Asquith

18. Stuff about ancient Greek sculpture, FTPE.
  A. His famous “canon” sets out ideal proportions of the human body, and his works include a seated Hera at Argos, the Wounded Amazon, and the Spear-Bearer.


Answer: Polykleitos (or Polyclitus)

  B. The Argive sculptor Polymedes is apparently responsible for sculpting these two figures, who according to Herodotus represent sons of a priestess who yoked themselves to their mother’s chariot.

Answer: Kleobis and Biton (all or nothing)
  C. For five points a piece, these were the two leaders of the Attic school of architecture. One is famous for Hermes with the Infant Dionysus and the other is a native of Paros who depicted the Calydonian boar hunt on the Mausoleum at Helicarnassus.


Answer: Praxiteles   and   Scopas
19.  Ah, the pristine geography of Alberta.
  A. For five points each, these two similarly sized cities are by far the largest in Alberta.

Answer: Calgary and Edmonton
  B. For ten, name either the river that flows through Calgary or the one that flows through Edmonton, both generally headed toward Banff National Park.


Answer: Bow River (Calgary) or North Saskatchewan River (Edmonton)

  C. For ten, this natural park just north of Banff in western Alberta is home to the Columbia Icefield and it’s where the Athabasca River ends.


Answer: Jasper National Park

 20.  Let’s answer some questions about entropy, FTPE.
  A. This law states that the entropy of perfect crystal lattice systems is zero at a temperature of zero Kelvin.
Answer: Third Law of Thermodynamics
  B. Some species, such as carbon monoxide, cannot align themselves into perfect crystals at absolute zero temperature due to dipoles. As such, they have non-zero entropy at zero Kelvin. This non-zero entropy is referred to by this term.
Answer: residual entropy

  C. This state function, whose change is equal to the total work performed on a system at constant temperature in a reversible process, is calculated as the energy of a system minus its temperature times its entropy.
Answer: Helmholtz free energy 
