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TOSSUPS

1.In one story, this figure killed Chione because she compared her beauty to this deity's, and another myth states that she tricked the giants Otus and Ephialtes into killing each other. Other sources state that she killed Adonis to avenge the death of Hippolytus, and she was responsible for calming the winds before Agamemnon's departure for the Trojan War for killing a sacred stag. Along with her brother, she killed the children of Niobe, and Orion was supposedly the only man she loved. For 10 points, name this sister of Apollo who turned Actaeon into a stag after he saw her bathing, the Greek goddess of the hunt.

ANSWER: Artemis

2.Minor characters in it include the smugglers Dancaire and Remendado, who appear at Lillas Pastia's inn, and this opera begins with Morales telling Micaela her lover is not yet on duty. One character in this opera is told by Zuniga to guard a woman, and that same character later professes his love for her in the "Flower Song." In a scene in which Frasquita and Mercedes read cards the title figure draws the Ace of Spades foretelling her death, and in this opera the title character falls for bullfighter Escamillo, who sings the "Toreador Song." Don Jose kills the titular seductive gypsy in, for 10 points, what opera by Georges Bizet?

ANSWER: Carmen

3.This compound can be formed by the reaction of formaldehyde with methylmagnesium bromide in an acidic solution. Since this compound forms an azeotrope in a nineteen to one ratio with water, a dehydrating agent must be used to produce the one hundred percent, or "absolute", form of this compound. It can be produced by the addition of water to ethylene, and can lose the hydrogen from its hydroxyl group to form ethoxide. When yeast enzymes react with glucose they produce two molecules of carbon dioxide and two of this molecule, which is why it is sometimes known as grain alcohol. For 10 points, name this compound with formula CH3CH2OH, the alcohol present in alcoholic beverages.

ANSWER: ethanol [or ethyl alcohol; prompt on "alcohol"]

4.During his reign, William III of Orange and Emperor Leopold I formed the League of Augsburg to further the balance of power against his country, later known as the Grand Alliance, and during his childhood under the regency of Anne of Austria, power was held by Cardinal Mazarin. A proponent of rule by divine right, this figure protected writers like La Fontaine by becoming patron of the Academie Francaise, and he moved his court from the Louvre Palace to the newly-built Palace at Versailles. For 10 points, name this longest-serving French ruler who proclaimed that "he was the state" known as the "Sun King".

ANSWER: Louis XIV of France [prompt on "Louis", accept Sun King before it is read]

5.She collaborated with Gene Weltfish on an attempt to dispel racism, "The Races of Mankind". Her research with various American Indian tribes in the Southwest led to her 1924 work Zuni Mythology. She studied New Guinea's Dobu culture and New Mexico's Pueblos in one work, which promoted cultural relativism and relied in part on the fieldwork of her mentor. A later work contrasted guilt and shame cultures and was written despite her lack of firsthand experience with the society in question. For 10 points, name this American anthropologist who wrote Patterns of Culture and studied Japanese society in The Crysanthemum and the Sword.

ANSWER: Ruth Benedict

6.Features along the upper section of this river include Kinbasket Lake and the cities of Golden and Invermere. The Potholes Reservoir is located in this river's basin. Lake Umatilla is formed in this river by the John Day Dam, which lies just east of The Dalles. One of this river's tributaries is called the "Mult-no-mah River" on William Clark's map of the Lewis and Clark expedition, though that tributary is today known as the Willamette. This river's largest tributary, which flows through Hell's Canyon, is the Snake. For 10 points, name this river which flows into the Pacific Ocean in the northwest United States and forms the western part of the boundary between Washington and Oregon.

ANSWER: Columbia River

7.During the medieval period of Muslim rule, Jews were officially given the right to pray here as a result of a firman issued by Suleiman the Magnificent. Jewish tradition teaches that it was built by King David, and is a remnant of his First Temple, though historians suggest that it was an extension of the Second Temple, a construction presided over by Herod the Great in 19 BCE. One of the names of this monument comes from the cries of Jews who mourn at its base. For 10 points, name this structure in the old city of Jerusalem, which is known for the written prayers that many modern day Jews place between its bricks.

ANSWER: the Kotel [or Western Wall; or Wailing Wall; or Kosel]

8.A pale, severed hand clutching a bird on a table before a thunderstorm appears in this artist's The Difficult Crossing. He painted an artist painting a hummingbird from an egg in Clairvoyance, and he depicted the titular figure leaving a naked woman on a red couch as he pauses by a gramophone in The Menaced Assassin. This painter also painted a giant apple occupying the titular space in The Listening Room. Bowler hats and pears are recurring themes in many of his works, and a black train emerges halfway from a fireplace in Time Transfixed. For 10 points, name this Belgian surrealist and painter of The Treachery of Images, which depicts the phrase "Ceci n'est pas une pipe."

ANSWER: Rene Magritte

9.Shortly after one side in this conflict took Nueva Ocotepeque, that side experienced a major fuel shortage due to the opposition’s targeted bombing raids. Hostilities in this conflict broke out shortly after Oswaldo Areliano utilized an obscure law to deport illegal immigrants from a neighboring country. A major offensive in this conflict was launched in the Golf of Fonseca. Eventually ended by negotiations through the OAS after a bombing run on Tegucigelpa, for 10 points, identify this conflict between Honduras and El Salvador, which was named because tensions allegedly flared up after a World Cup qualifier.

ANSWER: Soccer War [or La Guerra de Futbol; or Football War]

10.The opening quote of this work defines war as a "drug", and how "the rush of battle is a potent and often lethal addiction". Much of the writing in this film is based off of the accounts of Mark Boat, a freelance journalist. A side plotline of this film focuses on the friendly relationship between the main character and a young foreign boy whom he names "Beckham". Set in Iraq in 2004, this movie follows the experiences of William James and his Explosive Ordnance Disposal Unit. For 10 points, name this Golden Globe-nominated 2009 film, starring Jeremy Renner and Anthony Mackie, and directed by Kathryn Bigelow.

ANSWER: The Hurt Locker

11.At the end of this work, the stepfather of the title character is drawn and quartered and thirty-one of his kinsmen, including Pinabel, are killed. King Marsile of Zaragoza plots the demise of the title character with Ganelon, and in response to an ambush by a force twenty times greater than his own, Oliver advises the titular character to blow his oliphant horn, although the effort causes his temples to burst. It ends with Gabriel commanding Charlemagne to embark on another war. For 10 points, name this tale, based on the Battle of Roncevaux Pass, that centers on the titular paladin of Charlemagne, the oldest significant surviving work of French literature.

ANSWER: La Chanson de Roland [or The Song of Roland]

12.The technique of Q-switching can be used to produce a pulsed one of these devices, first demonstrated with a ruby crystal. A necessary condition for these devices to work is that they have a majority of particles in the excited state, a phenomenon known as population inversion. Steven Chu won the Nobel Prize in Physics for using these devices to cool Bose-Einstein Condensates. The operation of one of these devices involves the falling of electrons from metastable states within a mirrored cavity, eventually resulting in the emission of light of a single wavelength. For 10 points, coherent light is emitted from what device related to the MASER?

ANSWER: lasers

13.The composer of this work originally intended the second movement to be the basis for a future opera based on a poem by Henry Wadsworth Longfellow, and it later served as the basis for the song "Goin' Home" by Harry Burleigh. It contains an English horn solo that is later echoed by the orchestra in the fourth movement. Despite the composer's attempts to infuse it with Native-American folksongs and African-American spirituals, the majority of this piece still utilizes traditional melodies from the composer's native Bohemia. For 10 points, name this work whose title refers to the composer's visit to the United States, the final symphony by Antonín Dvorák.

ANSWER: Dvorak’s Symphony No. 9 in E Minor Op. 95 [or From the New World; or New World Symphony; or Dvorak’s Symphony No. 5 in E Minor; accept reasonable equivalents; any answer using just numbers must mention Dvorak’s name but those mentioning “New World” do not need to]

14.He was victorious at the Battle of Calvi, where he was blinded in his right eye, and while married to Frances Nisbet, he famously had an affair with Emma Hamilton. This figure fought at a battle which saw enemy Vice-Admiral Bruey killed and the Orient explode, the Battle of Aboukir Bay, although a more well-known battle this man took part in saw the capture of Pierre de Villeneuve and the destruction of twenty-two Franco-Spanish ships. This man was mortally wounded at that battle, and uttered the last words "Kismet, Hardy". For 10 points, name this Admiral who fought at the Battle of Trafalgar.

ANSWER: Vice Admiral Horatio Nelson, 1st Viscount Nelson, 1st Duke of Bronté

15.When implementing a computer system using this kind of number as the base, allowances must be made for the fact that their integer division is often rounded to zero. In Python, passing one of these numbers as the index argument of a list will return an element selected from the end of the list. In the twos-complement system, these numbers are preceded by a one; thus, a one followed by a series of zeroes can represent this kind of zero. Overflow errors can occur when a variable exceeds the maximum possible value and rolls over to one of these. For 10 points, name this kind of number contrasted with a positive number, one that is less than zero.

ANSWER: negative numbers [or negative integers]

16.In one of this man's works two women meet in a restaurant on Christmas Eve and Mrs. X discovers Mrs. Y's affair with her husband. This author of The Stronger portrayed the conflict between Laura and the Captain in The Father, and he wrote a work in which Edgar and Alice live in a fortress on an island. In one of his novels Berns Salonger serves as a meeting-place for Arvind Falk and others. Besides The Dance of Death and The Red Room, this writer wrote a play in which the cook Kristin's fiancee, Jean, has power struggles with the title aristocratic female. For 10 points, name this Swedish playwright and author of Miss Julie.

ANSWER: August Strindberg

17.One character in this novel moves to Michigan after receiving a letter addressed to "Mrs., Mr., Miss, or Mr. and Mrs.", followed by her surname. In this book, Popinjay gets in trouble for taking too-copious notes when Clevinger "always didn't say you couldn't punish me". A man in this novel who yearns tragically for Mary is accused of stealing a plum tomato and being Washington Irving. At the end of this novel, the protagonist flees from a prostitute whom Nately loved. The titular concept is first cited as the reason that the protagonist must keep flying missions. For 10 points, name this novel titled after an air force-related paradox, a work featuring Yossarian written by Joseph Heller.

ANSWER: Catch-22

18.Jeremy Belkmap wrote of this event as "a declaration of war" to Ebenezer Hazard. The towns of Colrain and Granby petitioned one side of this conflict not to use force, and John Paterson commanded a militia unit during this event. It saw William Shepard defend one building key to this event, the Springfield Armory, and this event ended when Governor James Bowdoin called in a militia led by Gen. Benjamin Lincoln to quell it, highlighting the Articles of Confederation's weaknesses. For 10 points, what was this conflict that contributed to the drafting of the Constitution, an uprising of Massachusetts debtors?

ANSWER: Shays' Rebellion [accept equivalents for "rebellion"]

19.In one section of this novel, the protagonist's little brother Abraham eavesdrops on their parents at the local inn Rolliver's, while in another the protagonist asks her true love to marry Liza-Lu after she dies. In this work, the protagonist befriends Izz, Retty, and Marian while she is a milkmaid at Talbothay's dairy. The protagonist is either seduced or raped by her supposed cousin, and bears a child, Sorrow, who soon dies; her seducer later asks her to marry him. After she reunites with the man who couldn't forgive her and fled to Brazil, Angel Clare, the protagonist kills Alec and is subsequently hanged. For 10 points, name this novel by Thomas Hardy.

ANSWER: Tess of the D'Urbervilles

20.A resistance to this hormone can be caused by polycystic ovary syndrome. The stress hormone norephinephrine inhibits it by binding to alpha-2 receptors. It increases hydrochloric acid secretion by parietal cells, lowers blood potassium levels, and causes cells to absorb more amino acids, increasing protein synthesis. Brain cells do not require it, ensuring that they will have a constant supply of fuel. It is produced by beta cells in the islets of Langerhans, and simulates body cells to increase blood glucose absorption, opposing the action of glucagon. For 10 points, name this hormone, a deficiency of which causes diabetes mellitus.

ANSWER: insulin

21.The 1077th Anti-Aircraft Division, the first line of defense during this battle, consisted of mainly female volunteers. Although most strategic positions, such as Mamayev Kurgan, changed hands often, the "Fortress", held by Sgt. Yakov Pavlov, was infamously impenetrable. After being encircled by a pincer movement, Nazi High Command suggested an ultimately disastrous "air bridge" be used to supply the German Sixth Army. One of major offensives launched under Operation Barbarossa, its outcome was considered to determine the fate of the Caucusus' oil fields. For 10 points, name this 1942-1943 battle, a major turning point in World War II.

ANSWER: Battle of Stalingrad
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1.Members of this family were elected to the Holy Roman Emperorship continuously from 1493 to 1740. For 10 points each:

[10] Name this dynasty of central and western Europe, which split into Austrian and Spanish branches in 1556.

ANSWER: House of Habsburg

[10] This Habsburg emperor inherited Spain from his mother Joanna and Austria from his father Maximilian. He was elected Holy Roman Emperor in 1519 and his abdication led to the division of the Habsburg dynasty.

ANSWER: Charles V of the Holy Roman Empire [or Charles I of Spain; or Carlos I of Spain]

[10] This brother of Charles V was elected king of Hungary and Bohemia to ward off the Turks. He also became Holy Roman Emperor after Charles's abdication.

ANSWER: Ferdinand I

2.Cells with one of these are vulnerable to plasmolysis in hypertonic environments. For 10 points each:

[10] Name this structure, which in plants contains cellulose fibers embedded in a polysaccharide and protein matrix.

ANSWER: cell wall

[10] This polysaccharide can be strengthened by the addition of calcium salts. It replaces cellulose in bacterial cell walls and is also present in arthropod exoskeletons.

ANSWER: chitin

[10] Penicillin’s effectiveness is a result of its ability to interfere with this polymer’s cross-linking. Gram-positive bacteria have large amounts of it in their cell walls.

ANSWER: peptidoglycan

3.Answer these questions about a certain stringed instrument for 10 points each.
[10] The full-sized version of this instrument is usually sixteen inches, and its strings are tuned C-G-D-A. Notable virtuosi of this instrument include Paul Hindemith, Yuri Bashmet, and William Primrose.

ANSWER: viola

[10] To celebrate the acquisition of a Stradivarius viola, this man commissioned Harold en Italie, from Hector Berlioz. More often associated with the violin, this legendary virtuoso never performed the work because it lacked sufficient technical display.

ANSWER: Niccolò Paganini

[10] This Hungarian composer's viola concerto was commissioned by William Primrose, and it was left unfinished at his death. His other notable compositions include the ballet The Miraculous Mandarin and the opera Duke Bluebeard's Castle.

ANSWER: Béla Viktor János Bartók

4.Samuel Johnson claimed that this work "did not last." For 10 points each:

[10] Name this novel featuring characters like Doctor Slop, Uncle Toby, Parson Yorick, and the titular narrator.

ANSWER: The Life and Opinions of Tristram Shandy, Gentleman

[10] This author wrote about the conflict between an archbishop and a Dean in A Political Romance in addition to writing Tristram Shandy.

ANSWER: Laurence Sterne

[10] Smelfungus, a representation of Sterne's fellow author Tobias Smollett, appears in this Sterne work narrated by Mr. Yorick which counters Smollett's harsh travelogue of the two title countries.

ANSWER: A Sentimental Journey Through France and Italy

5.Name these figures of the Mabinogion for 10 points each.

[10] She was mistress of the Singing Birds, and gave birth to Pryderi. After a nurse lost her son, she spent seven years carrying visitors to court on her back, and as a result is the Welsh Goddess of Horses.

ANSWER: Rhiannon

[10] Born Gwion-bach, he drank from Ceridwen's cauldron of knowledge, and went on to become a famous bard. Frank Lloyd Wright's summer home was named after him.

ANSWER: Taliesin

[10] His name means "raven", and he was too big to fit in a house. When he died, his still-talking head was buried in London and acted as a charm against foreign invasions

ANSWER: Brân the Blessed [or Bendigeidfrân; or Brân Fendigaidd]

6.During this time period, Bernardo Reyes was killed in a key battle shortly after being freed from prison. For 10 points each:

[10] Identify this short period in 1913 during which the nephew of a former president conspired to bring down the presidency of a certain country.

ANSWER: Ten Tragic Days [or La Decena Tragica]

[10] This president was arrested after he refused to resign at the request of General Aureliano Blanquet. While being transferred to prison, his escort killed him.

ANSWER: Francisco Indalecio Madero

[10] This general signed the Pact of the Embassy with Felix Diaz and Henry Lane Wilson, in which it was agreed that he would assume the presidency. He was also responsible for the massacre at the Ciudadela Barracks.

ANSWER: Victoriano Huerta

7.These types of interactions hold the nitrogenous bases of two strands of DNA together. For 10 points each:

[10] Name this kind of intermolecular force, consisting of a certain element being attracted to the negative end of a polar molecule.

ANSWER: hydrogen bonds

[10] As a general rule of thumb, a hydrogen bond only occurs in compounds that have a hydrogen bonded to nitrogen, oxygen, or this highly electronegative element.

ANSWER: fluorine

[10] Hydrogen bonding often causes a wide shift to appear in this form of spectroscopy, which depends on measuring the field strength necessary to induce the namesake condition in exposed atoms.

ANSWER: hydrogen-1 nuclear magnetic resonance spectroscopy [or H-1 NMR]

8.Answer these questions about paintings that share a theme for 10 points each.

[10] This Leonardo da Vinci painting, the most famous depiction of the titular event, shows Jesus opening his arms as his disciples react to the statement "one of you will betray me".

ANSWER: The Last Supper

[10] This painting was originally intended to depict the Last Supper, but its title was changed after church officials objected to the presence of dwarves and dogs next to the table.

ANSWER: The Feast in the House of Levi

[10] This Venetian artist painted The Feast in the House of Levi in addition to an upward-looking view of the Apotheosis of Venice and The Wedding at Cana.

ANSWER: Paolo Veronese [or Paolo Caliari of Verona]

9.Parvati the Witch is one of its title youths. For 10 points each:

[10] Identify this novel about Saleem Sinai, whose powers result from his being born during the partition of India at the title time.

ANSWER: Midnight's Children

[10] This Indian author of Midnight's Children and The Ground Beneath Her Feet also authored a novel for which a fatwa on him was issued, The Satanic Verses.

ANSWER: Salman Rushdie

[10] In this Rushdie novel, Moraes Zogoiby, a man who ages twice as fast as normal physically, traces his family's ancestry.

ANSWER: The Moor's Last Sigh

10.His The Sickness Unto Death described his concept of despair and was published under the pseudonym Anti-Climacus. For 10 points each:

[10] Name this Danish philosopher who discussed Abraham's near-sacrifice of Isaac in Fear and Trembling.

ANSWER: Søren Kierkegaard

[10] The title of this Kierkegaard work refers to the dichotomy between the aesthetic and ethical phases of life.

ANSWER: Either/Or

[10] Fear and Trembling introduced the "Knight of" this concept, which Kierkegaard believed could not exist without doubt.

ANSWER: faith

11.This leader has been criticized for the martyrdoms that took place at Lyon during his reign, in part due to his lack of reform with regards to Christian persecution. For 10 points each:

[10] Identify this emperor whose forces successfully repelled a Parthian invasion into Syria. During his reign, after the death of Verus, he himself led the forces that shoved the Germans back across the Danube.

ANSWER: Caesar Marcus Aurelius Antoninus Augustus

[10] While emperor, Marcus Aurelius wrote this work on Stoic philosophy in which he contemplates the triviality, brutishness, and transience of the physical world.

ANSWER: The Meditations

[10] Marcus Aurelius continued the Danubian wars with this figure, his son and successor. He would rename the empire as his “colony,” and was eventually strangled by a wrestler.

ANSWER: Caesar Marcus Aurelius Commodus Antoninus Augustus [or Lucius Aelius Aurelius Commodus]

12.Its Moosehead Lake is the only lake completely in New England, and the whirlpool Old Sow is located near its Moose Island. For 10 points each:

[10] Identify this state containing Mount Desert Island with towns like Eastport and Bar Harbor.

ANSWER: Maine

[10] This is the only national park in New England and contains parts of Mount Desert Island, Isle du Haut, and the Schoodic Peninsula.

ANSWER: Acadia National Park

[10] This highest mountain in Maine is located in the Hundred-Mile Wilderness and marks the northern end of the Appalachian Trail.

ANSWER: Mount Katahdin

13.He writes an occasional blog covering topics in Islamic government. For 10 points each:

[10] Name this Middle Eastern leader, known for his anti-Semitic views and Holocaust denial, as well as for the protests surrounding his June 2009 reelection.

ANSWER: Mahmoud Ahmadinejad

[10] Ahmadinejad is President of this country, whose 1979 revolution, which deposed the Shah, gave rise to the current Islamic Republic.

ANSWER: Islamic Republic of Iran

[10] Ahmadinejad defeated this opposition leader in the June 2009 presidential elections, though charges of fraud have led Western observers to question the legitimacy of that result. His nephew was killed during anti-regime protests in December 2009.

ANSWER: Mir Hossein Mousavi

14.The main character states that he has only been drunk twice in his life. For 10 points each:

[10] Name this Jazz Age novel by F. Scott Fitzgerald in which Nick Carraway narrates the activities of Daisy Buchanan and the titular character.

ANSWER: The Great Gatsby

[10] Daisy's husband Tom has an affair with this woman, whom Daisy hits with a car in the Valley of Ashes.

ANSWER: Myrtle Wilson [accept either name]

[10] Gatsby is acquaintances with this seedy businessman whom Nick meets at a lunch in New York. He is credited with fixing the 1919 World Series.

ANSWER: Meyer Wolfsheim [accept either name]

15.Answer the following questions related to glaciers for 10 points each.

[10] When glaciers pass through an area, they often leave behind till, which may form these small hills.

ANSWER: drumlins

[10] When wind erodes sediment left behind by glaciers, the sediment forms deposits of this porous substance.

ANSWER: loess

[10] This type of glacier, contrasted with an Alpine glacier, borders on the sea. Pieces of them may split off to form icebergs.

ANSWER: tidewater glaciers

16.He suspended habeas corpus in Maryland to enforce the draft and protect troop movements through the state. For 10 points each:

[10] Name this US President who also delivered the House Divided speech and the Gettysburg Address.

ANSWER: Abraham Lincoln

[10] This Lincoln speech was delivered in New York in 1860. Its third section is a call for Republicans to end slavery.

ANSWER: Cooper Union speech

[10] This 1865 address is inscribed in the Lincoln Memorial and calls for "malice toward none" and "charity for all".

ANSWER: Second Inaugural address

17.Identify the following about Richard Wagner's (vahg-ner's) operas for 10 points each.

[10] This cycle of four epic operas including The Valkyrie and Gotterdammerung features characters from Norse myth such as Siegfried.

ANSWER: The Ring of the Nibelung [or Ring Cycle; or Der Ring des Nibelungen; accept other reasonable equivalents]

[10] Eva and Beckmesser appear in this comedic opera by Wagner, in which Walther tries to become, like Hans Sachs, a member of the title group without formal musical training.

ANSWER: The Mastersingers of Nuremberg [or Die Meistersinger von Nürnberg]

[10] Characters such as Count Telramund and Duke Gottfried appear in this Wagner opera, whose titular knight is the son of Parsifal and who must leave Elsa.

ANSWER: Lohengrin

18.They can be created through horizontal or vertical mergers, and they generally exist in markets with high barriers to entry. For 10 points each:

[10] Name this type of market characterized by a lack of competition or close substitutes for the good or service being produced, since one firm controls the entire supply.

ANSWER: monopoly

[10] Monopolies are one possible cause of this economic inefficiency in which consumers with more marginal benefit than marginal cost avoid buying a good or service. It can also be caused by taxation.

ANSWER: deadweight loss

[10] Deadweight loss occurs in economic systems that are not in this state. It describes an economy in which no positive change can occur without negative repercussions.

ANSWER: Pareto optimality [or Pareto efficiency; prompt on “optimality” or “efficiency”]

19.His mother, Lady Margaret Devereaux, was a great beauty as well. For 10 points each:

[10] Name this youthful-looking character, who is friends with Lord Henry Wotton and whose soul is reflected in the titular painting by Basil Hallward.

ANSWER: Dorian Gray [accept either]

[10] This flamboyant Irish author of The Picture of Dorian Gray also wrote plays such as An Ideal Husband and The Importance of Being Earnest.

ANSWER: Oscar Wilde

[10] In this Wilde play, Mrs. Erlynne claims the titular object is hers to save her daughter's reputation.

ANSWER: Lady Windermere's Fan

20.A Grand Unified Theory unifies it with both nuclear forces. For 10 points each:
[10] Name this fundamental interaction, the cause of most mesoscale phenomena, which is modeled classically by laws such as Gauss's law and Ampere's law and more recently by quantum electrodynamics.

ANSWER: electromagnetism [prompt on "electricity" or "magnetism"]

[10] This other fundamental interaction holds together the atomic nucleus and exerts no influence at distances greater than 10 femtometers.

ANSWER: strong interaction [or strong nuclear force; or strong force]

[10] The strong force is mediated by the gluon, which is one of these types of particles which mediate the fundamental forces. The photon is a massless one of these.

ANSWER: gauge bosons

21.Answer the following questions relating to the degree of disorder of a system for 10 points each.

[10] This property describes the number of allowable states possible in a system. By the second law of thermodynamics, it is constantly increasing.

ANSWER: entropy

[10] The entropy of a system is proportional to the natural logarithm of this function of the system, used to describe its allowable energy states.

ANSWER: partition function [accept allowable microstates]
[10] This quantity is also proportional to the natural logarithm of the partition function, and describes the amount of usable work at constant temperature and volume. It is often denoted A.

ANSWER: Helmholtz free energy [prompt on "free energy"; do not accept or prompt on "Gibbs free energy"]

