Early Fall Tournament (Teitler – Packet 1)
1. In one poem this poet noted that “The lips of time leech to the fountain head” and that “The hand that whirls the water in the pool / Stirs the quicksand.”  He stated that “Time held me green and dying / Though I sang in my chains like the sea” in a poem from his collection Deaths and Entrances.  He wrote the story collection Portrait of the Artist as a Young Dog in addition to the aforementioned poems, “The Force That Through the Green Fuse Drives the Flower” and “Fern Hill.”  FTP, name this author of a “play for voices,” Under Milk Wood, and the villanelle “Do Not Go Gentle into That Good Night.”

ANSWER: Dylan Thomas
2. The committee investigating it was headed by Luke Poland.  Henry McComb had provided much of the information about it to the New York Sun after a disagreement with its then-leader.  James Brooks, the only accused Democrat, and Oakes Ames would be the only two Congressmen censured for their involvement in it, though Schuyler Colfax, James Garfield, and several other Representatives had also received shares in it.  Formed by Thomas Durant, vice-president of the Union Pacific Railroad, FTP identify this company that gives its name to a scandal in which the company paid itself for building the transcontinental railroad.

ANSWER:  Crédit Mobilier of America or Crédit Mobilier scandal

3. Webs in it may form in cases of Plummer-Vinson syndrome, while the Barrett’s type manifests as the presence of columnar epithelium rather than the squamous epithelium that usually lines this structure.  The aortic arch moves this structure toward the median plane, though it generally lies to the left as when it passes through the diaphragm.  Its contents are passed from the inferior border of the cricoid cartilage to the cardiac valve by peristalsis.  FTP identify this muscular tube through which food travels from the pharynx to the stomach.

ANSWER:  esophagus
4. The same old man appears twice in this work, seated on a tree stump, which prompted Truman Bartlett to claim that the figure represents an old man turning into a tree.  One portion depicts a man who lost out to Archbishop Ruggieri for control of Pisa, and that man’s offspring.  The head of one of his sons was also used in Fugit Amor, which was detached from this piece, as was its predecessor, a depiction of Paolo and Francesca known as The Kiss.  Another piece depicts Dante brooding over this sculptural version of the Inferno.  FTP, name this Rodin work depicting the entrance to the abode of the damned.

ANSWER: The Gates of Hell or La Porte de l’Enfer

5. He suggested spicier meals, a bit of pornography, and abandoning chess, in his paper “Intellectual Self-Management in Old Age.”  Like Sidney Pressey, he developed a teaching machine.  He secured a publisher for his novel featuring T. E. Frazier by promising to write a textbook, the popular Science and Human Behavior.  He found that fixed ratio schedules produce faster results than fixed interval schedules, and enunciated his law of acquisition.  FTP name this behaviorist who worked on operant conditioning and wrote Beyond Freedom and Dignity.

ANSWER: Burrhus Frederic Skinner

6. In the foreword to this book, Dr. John Ray, Jr. informs the reader that Mrs. "Schiller" died in childbirth.  The narrator's first love is the daughter of Vanessa van Ness; after the narrator's first wife Valeria leaves him, he makes his way to Ramsdale.  The narrator then marries Charlotte, but when she reads his diary, she runs into the street and is run over by a car, leaving the narrator free to drive around the country, visiting such seedy places as the Enchanted Hunters and Duk Duk Ranch, the residence of Clare Quilty.  Centering on the narrator's obsession with "nymphets," FTP identify this Nabokov novel purporting to be the memoirs of the pedophile Humbert Humbert.

ANSWER:  Lolita
7. Its namesake began the practice of publishing lists of court dates and the legis actiones.  Livy claimed that its namesake was cursed by the gods with blindness, explaining his nickname of Caecus.  It was the site of a high-profile murder which resulted in the trial and exile of the Optimate tribune Titus Annius Milo, and was named for the man who also initiated construction of the first Roman aqueduct.  Publius Clodius Pulcher was killed here, and Crassus ordered the crucifixions of the remnants of Spartacus’s army along, FTP, what construct running from Rome to Campania?

ANSWER: Appian Way or Via Appia (accept the Appian aqueduct or Aqua Appia before Milo is read)

8. Their eponymous “desert” is a gap in the mass function for close companions to solar-type stars.  One of the first to be detected was Gleise 229B, which shows methane bands and is the prototype of the T class.  An important diagnostic for these objects is the lithium test, which relies on the fact that even late-type M class objects fuse their lithium fairly quickly.  The largest of these objects are found in the L spectral class, cooler than the M stars at the bottom of the main sequence.  Ranging in mass from about 15 to 80 Jupiter masses, FTP name these “failed stars” which never achieve hydrogen fusion.

ANSWER: brown dwarfs

9. President Eisenhower gives his name to a pond at the site where this competition is played. The Silver Cup is awarded to the best amateur player here, in recognition of its founding by Clifford Roberts and a famed amateur. First won by Horton Smith, it is the site of six victories by Jack Nicklaus and Gene Sarazen’s “shot heard ‘round the world.” Featuring a course designed by Alister MacKenzie including three holes known as Amen Corner, FTP identify this brainchild of Bobby Jones whose winner is presented with a green jacket, and which is held in Augusta, Georgia.

ANSWER:  Masters Tournament  (accept answer of “Augusta” before “this tournament” in first line)

10. He was imprisoned in the house of Eriboea for thirteen months by a pair of brothers who went on to pile Mount Pelion on Mount Ossa in preparation for besieging the gods.  His children included Alcippe, whom he saved from rape by his nephew Halirrhothius, Tereus, who married Procne and seduced her sister Philomela, and the Amazonian Queen Penthesilea.  His sacred creatures included a serpent killed by Cadmus, who went on to marry his daughter Harmonia.  His other adulterous offspring with Aphrodite included Phobus and Deimus.  FTP, name this Greek god of war.

ANSWER: Ares

11. This work’s preface opens by stating that the “world of ideas” is holding “a regular clearance sale.”  It was published on the same day as a work by the author contrasting recollection with the title phenomenon, Repetition.  This work presents the case of Agamemnon, who gives up his wish to fulfill his duty, providing an example of the tragic hero in the second problema.  The Preliminary Expectoration introduces the knight of infinite resignation and the knight of faith.  The teleological suspension of the ethical is discussed in, FTP, what Kierkegaard work focusing on Abraham’s willingness to sacrifice Isaac?

ANSWER: Fear and Trembling: A Dialectical Lyric by Johannes de Silentio or Frygt og Bœven. Dialektisk Lyrik af Johannes de Silentio
12. In one of his plays, Oscar shows up at the house of Sam and Jo with the title character at the end of Act I.  Another play features an architect who falls in love with the title animal, and a third play sees Brother Julian go to the castle of the title character, the world’s richest woman.  In addition to The Lady From Dubuque, The Goat or, Who Is Sylvia?, and Tiny Alice, he wrote a play in which Jerry impales himself on a knife held by a Peter and a play in which Nick and Honey come over for drinks with George and Martha.  FTP name this author of Zoo Story and Who’s Afraid of Virginia Woolf?

ANSWER: Edward Franklin Albee III

13. Later in life, this man succeeded in killing his enemy Zwide, avenging the death of his mentor.  His illegitimate birth resulted in his being named for an intestinal parasite.  His early military successes include a Pyrrhic victory at the Battle of Qokli Hill, and his later successes initiated a series of migrations known as the Crushing.  He drilled his men in an encircling formation known as the “horns of the beast,” and in using their shields to hook their opponents’ shields, exposing the ribs to the stabbing assegais he introduced.  FTP name this protégé of Dingiswayo who ruled from the kraal of Bulawayo as chieftain of the Zulu.

ANSWER: Shaka or Chaka Zulu

14. The elliptic one of these is the square root of the parameter for elliptic integrals.  A classic result of complex analysis states that, for an analytic function on a domain, if this quantity attains a local maximum in the domain then the function is constant on the domain.  In continuum mechanics, one of these quantities has adiabatic and isothermal subtypes whose ratio is the adiabatic index, and the second Lamé constant corresponds to another one sometimes called the rigidity.  FTP give this term used interchangeably with the complex norm which also identifies an elastic quantity named for Young.

ANSWER: modulus

15. One of the characters in this opera sings of how the title character caught his fancy in the aria "Amore o grillo."  That character's marriage to the title character is followed by their duet "Viene la sera."  The title character's attempts to say the word "ornithology," with prompting by Sharpless, follows an aria in which she looks forward to the return of her husband when the robins nest in the spring, "Un Bel Di."  Ultimately she blindfolds her son Trouble and kills herself after allowing that son to be taken away by B.F. Pinkerton and his new wife.  The marriage broker Goro arranges the disastrous marriage of Pinkerton with, FTP, this title character, the fifteen-year-old geisha heroine of a Puccini opera.

ANSWER:  Madame Butterfly or Madama Butterfly
16. The first section of this text includes tractates on fruits from young trees and on the corners of fields.  The fourth tractate of its third order mentions the story of Queen Helena of Adiabene, who took a vow to avoid contact with corpses and to abstain from grapes and wine.  The commentary on this text in the “Book of the Lamp,” or Kitab al-Siraj, helped inspire the commentary of Obadiah of Bertinoro.  More commentary can be found in the Gemara.  FTP name this Jewish compilation of oral laws which, with the Gemara, comprises the Talmud.

ANSWER: the Mishnah

17. Their quantitative basis can be summarized by Racah parameters, which represent electron-electron repulsions.  They assume Russell-Saunders coupling, though for heavier elements spin-orbit coupling becomes more important.  Two of them consider the total angular momentum and orbital angular momentum of an atom.  As a result of another one of them, singlet states are generally found to be more unstable than triplet states.  FTP identify this set of rules for determining the lowest energy electron configuration of an atom, one of which states that the lowest energy state of an atom will have electrons in different orbitals with parallel spins.

ANSWER:  Hund’s rules

18. Among the women mentioned but never seen in this novel are Mrs. Smith and Eliza Williams, who is seduced by Mrs. Smith’s cousin.  This seduction’s revelation causes the master of Delaford to put off a picnic and prompts Mrs. Smith to turn her cousin out of Allenham.  Following the death of the head of the central family, his widow and three daughters move from Norland Park to Barton Cottage.  Lucy Steele marries Robert Ferrars, and one of the main characters gets over her rejection by Willoughby, marrying Colonel Brandon.  FTP, name this Jane Austen novel focusing on Marianne and Elinor Dashwood.

ANSWER: Sense and Sensibility

19. One of its financial backers freely distributed copies of its leader's "Confession of Faith" and was denounced by another member of this party as "Gabby George."  George Perkins was thus mocked by Gifford Pinchot, whose conflict with Ballinger contributed to the founding of this party at Chicago's Orchestra Hall.  This party backed a platform of "New Nationalism," including minimum wage laws and woman suffrage, but could not convince its vice presidential candidate Hiram Johnson to leave the Republican Party.  Given its nickname based on its presidential nominee's retort when accused of being unfit for office, FTP identify this short-lived political party that nominated Theodore Roosevelt for president in 1912.

ANSWER:  Bull Moose Party or Progressive Party

20. Symptoms of the deficiency of its dehydrogenase may be remedied by the administration of thiamine.  This molecule may be formed from serine by serine dehydratase ("de HY dra tase") or from the transamination of alanine.  It is converted to its activated phosphorylated form through an oxaloacetate intermediate in gluconeogenesis; in the energetically favorable reverse of that reaction, the second step of ATP generation results in the formation of this molecule in a catabolic pathway.  FTP identify this three-carbon molecule that may be anaerobically converted to ethanol or lactate at the end of glycolysis.

ANSWER:  pyruvic acid or pyruvate (also accept "2-oxopropanoic acid" or "2-oxopropanoate")

Tiebreaker
The protagonist of this story tries to protect a framed picture of a woman clothed in furs, which causes his mother to faint.  The protagonist had been hoping to pay for his sister's violin education the following year at the Conservatorium, but she is forced to take a job as a salesgirl; the next time she takes up the violin, the protagonist's attempts to listen shocks the family's lodgers.  His sister's vehement assertion that he is nothing more than a selfish creature compels him to let himself die from a back wound caused by a rotting apple.  FTP identify this Kafka novella about Gregor Samsa's transformation into a giant bug.

ANSWER:  The Metamorphosis or Die Verwandlung (prompt on "Gregor Samsa")

1. Answer the following on set theory, FTPE.
[10] For a set S, this is the set of all subsets of S.

ANSWER: the power set of S

[10] This man proved that the power set of S is always larger than S using a generalized form of his diagonalization argument.  His eponymous set is obtained by repeatedly removing the middle thirds of line segments.

ANSWER: Georg Ferdinand Ludwig Phillip Cantor

[10] The axiom of the power set is one of the axioms found in this system commonly used as the basis of set theory.  With the axiom of choice, it is often denoted ZFC.

ANSWER: Zermelo-Fraenkel axioms of set theory (prompt on ZF axioms of set theory)

2. Eagles and snakes just do not get along in mythology.  FTPE: 

[10] The wandering Aztecs were told by this tutelary god, who was sometimes depicted as a humming-bird, to build a city where they saw an eagle devouring a snake while perched on a cactus.

ANSWER: Huitzilopochtli
[10] This god enjoys flying around on his part-eagle steed Garuda, who harbors an implacable hatred for serpents.  This god is also known for having a bunch of incarnations, including Rama and Krishna.

ANSWER: Vishnu

[10] In the Myth of Etana, this Sumerian sun-god leads Etana to an eagle that has been trapped in a pit by a snake.

ANSWER: Shamash

3. Answer the following about obsessions with piles of gold FTPE.

[10] The residents of the title town sink into pettiness and dishonesty after a stranger pretends to leave a sack of gold at the bank in The Man that Corrupted Hadleyburg, a story by this author of "The Celebrated Jumping Frog of Calaveras County" and "Pudd'nhead Wilson."

ANSWER:  Mark Twain or Samuel Langhorne Clemens

[10] The title character's wife Trina obsessively admires the pile of gold she won in the lottery, leading the title dentist to murder her and run off to Death Valley to face his own death in this Frank Norris novel.

ANSWER:  McTeague

[10] This Roman playwright wrote Aulularia, about Euclio's discovery of a pot of gold in his house and his manic attempts to protect that gold from any perceived threats.

ANSWER:  Plautus

4. FTPE, name these still-living former Canadian Prime Ministers.

[10] This man served as PM from 1984 to 1993, negotiating the Meech Lake Accord in 1987.

ANSWER: Martin Brian Mulroney

[10] This youngest PM served from June 1979 to March 1980 between Pierre Trudeau’s two stints.  He later served as secretary of state for foreign affairs under Mulroney.

ANSWER: Charles Joseph “Joe” Clark

[10] He served as PM from 1993 to 2003, succeeding Kim Campbell.  He focused on cutting the budget deficit, and refused to commit Canadian troops to the second Gulf War.

ANSWER: Joseph-Jacques-Jean Chrétien

5. It’s depressing earth science time.  FTPE:

[10] These steep depressions are formed by dissolution of underlying bedrock, typically limestone.  They can form by collapse of an underlying cavern roof.

ANSWER: sinkholes or sinks or cenotes or doline or dolina or shakeholes
[10] Sinkholes and caves are characteristic features of this topography produced by dissolution of bedrock, usually limestone or dolomite.

ANSWER: karst topography

[10] Caves in regions of karst topography often display this type of deposit, formed by chemical precipitation of drips or films of water.  Common forms include stalactites and stalagmites.

ANSWER: speleothems
6. Answer the following on songs inspired by fruit, FTPE.

[10] The Queen Latifah song of this name opens with the line, “Who you gonna call when it’s time to brawl.”  In another song, the Hoosier Hot Shots expressed their liking for this fruit “because they have no bones.”

ANSWER: bananas

[10] In this song by the Presidents of the USA, the singer states that he is “movin’ to the country” and that he’s “gonna eat a lot” of the titular fruit

ANSWER: “Peaches”

[10] This band’s citrus-inspired songs include “Tangerine” and “The Lemon Song,” from their self-titled 3rd and 2nd albums, respectively.

ANSWER: Led Zeppelin

7. In one of his novels Felix Maldonado becomes an agent for the spy master Timon.  FTPE:

[10] Name this author of The Hydra Head whose other novels include Where the Air Is Clear and Terra Nostra.

ANSWER: Carlos Fuentes

[10] This Carlos Fuentes novel focuses on an expiring tycoon, who recalls in flashbacks how he became rich through treachery and corruption, losing his youthful ideal.

ANSWER: The Death of Artemio Cruz or La muerte de Artemio Cruz

[10] Fuentes’s novel The Old Gringo is a fictionalization of the last days of this American author of The Devil’s Dictionary.

ANSWER: Ambrose Gwinnett Bierce
8. The first man to hold this office had moved cannon from the recently captured Fort Ticonderoga to Boston in the middle of the winter.  FTPE:

[10] Identify this Cabinet position first held by Henry Knox, also held by Jefferson Davis in the Pierce administration and Edwin Stanton in Andrew Johnson's administration.

ANSWER:  Secretary of War
[10] This man served as Andrew Jackson's Secretary of War until he resigned in 1831 over unsavory rumors about his second wife Peggy.

ANSWER:  John Henry Eaton

[10] The passage of the National Security Act effectively resulted in Secretary of War being replaced in the Cabinet by Secretary of Defense.  This former Secretary of the Navy served as the first Secretary of Defense until his 1949 suicide.

ANSWER:  James Vincent Forrestal

9. Their fossilized remains have been found in the feces of the Pleistocene ground sloth.  FTPE:

[10] Identify this animal phylum consisting of bilaterally symmetric triploblastic acoelomates.  They include planaria, flukes, and tapeworms.

ANSWER:  Platyhelminthes (prompt on “flatworms”)

[10] The excretory system of Platyhelminthes generally includes this ciliated excretory cell that is connected to a tube cell.  This cell filters nitrogenous waste products and regulates osmotic pressure in the organism.

ANSWER:  flame cells

[10] In the life cycle of the fluke, this stage consists of larvae with tails and that can form cysts or adults that infect the host.

Asnwer:  cercariae

10. Identify the following films featuring killers associated with distinctive sounds, FTPE.

[10] In this film, a young girl is kidnapped after her father receives information from a dying spy.  The main villain is killed when his trademark chiming watch betrays his hiding spot, a plot point omitted in the color remake, also by Hitchcock.

ANSWER: The Man Who Knew Too Much

[10] The title of this Fritz Lang film refers to a chalk mark placed on a child killer after he is recognized by a blind beggar from his habit of whistling bits of “In the Hall of the Mountain King.”

ANSWER: M
[10] This actor played the main villain in the original black-and-white version of The Man Who Knew Too Much and the murderer in M.

ANSWER: Peter Lorre

11. Answer the following on T. S. Eliot poems, FTPE.

[10] The title creatures of this poem are said to sing near the Convent of the Sacred Heart, and also sang in the wood when Agamemnon was murdered.

ANSWER: “Sweeney Among the Nightingales”

[10] Eliot’s poem “Whispers of Immortality” states that this Jacobean dramatist “was much possessed by death / And saw the skull beneath the skin.”

ANSWER: John Webster

[10] This poem opens with the lines, “Let us go then, you and I, / When the evening is spread out against the sky / Like a patient etherized upon a table.”

ANSWER: “The Love Song of J. Alfred Prufrock”

12. Answer the following about jesters in music, FTPE.

[10] The titular jester of this Verdi opera finds out that he has accidentally killed his daughter Gilda while the Duke of Mantua sings “La donna e mobile” in the background.

ANSWER:  Rigoletto
[10] The Dance of the Jesters, also known as the Dance of the Tumblers, is found in this Rimsky-Korsakov opera.  The title character falls in love with Mizgir but before she can marry him, the sun makes her melt.

ANSWER:  The Snow Maiden or Snegurochka

[10] This man’s suite Miroirs features “Alborada del gracioso,” which depicts a guitar-playing jester.  This composer also wrote Bolero and the ballet Daphnis et Chloe. 

ANSWER: Joseph-Maurice Ravel

13. The victorious coalition in this battle included the forces of Pedro II of Aragon and Alfonso VIII of Castile and Leon.  FTPE:

[10] Name this 1212 battle which saw the army of Muhammad al-Nasir crushed.

ANSWER: Las Navas de Tolosa or The Plains of Tolosa

[10] This kingdom’s coat of arms featured chains and an emerald following the exploits of Sancho VII the Strong at Las Navas de Tolosa.  Later rulers included Joan I, who married Philip IV of France.

ANSWER: Kingdom of Navarre

[10] Las Navas de Tolosa was a major engagement in the Reconquista, which was accomplished in 1492 with the conquest of this final Islamic stronghold, whose namesake city is home to the Alhambra.

ANSWER: Kingdom of Granada

14. This system adopted in 1944 set fixed but adjustable exchange rates, taking the US dollar as the reserve currency.  FTPE:

[10] Name this system whose adoption led to the creation of the International Monetary Fund.

ANSWER: Bretton Woods system

[10] This economist at the US Treasury authored the US plan at the Bretton Woods Conference and became the first US Executive Director of the IMF.  He was also the principal creator of the Morgenthau Plan.

ANSWER: Harry Dexter White

[10] This leader of the British delegation at the Bretton Woods Conference presented a competing plan.  He also wrote The General Theory of Employment, Interest and Money.

ANSWER: John Maynard Keynes, 1st Baron Keynes

15. Among this man’s paintings are The Feast of Bacchus or The Drunkards, and the always-exciting Old Woman Frying Eggs.  FTPE:

[10] Name this artist who portrayed the victorious Duke of Alba in The Surrender at Breda.

ANSWER: Diego Rodrigo de Silva y Velázquez

[10] Velázquez included himself in this portrait of the infanta Margarita surrounded by the titular attendants.

ANSWER: Las Meninas or The Maids of Honor

[10] Velázquez’s portrait of Pope Innocent X inspired the “Screaming Popes” series of this 20th-century British painter, including Head Surrounded by Sides of Beef.

ANSWER: Francis Bacon

16. A stress tensor giving the forces acting on a deformed configuration per unit undeformed area is named for Piola and this man.  FTPE:

[10] Name this physicist whose law states that the albedo of any material equals one minus the emissivity.

ANSWER: Gustav Robert Kirchhoff

[10] The Fresnel-Kirchhoff integral arises in the scalar theory of this phenomenon, the bending of waves as they propagate past obstacles.

ANSWER: diffraction

[10] Kirchhoff’s loop rule states that the sum of the changes in this quantity about any closed loop in a circuit must vanish.

ANSWER: voltage or emf or electric scalar potential or electromotive force

17. This city’s military leaders included Gorgidas, who was said to have established a combat unit of paired gay lovers.  FTPE:

[10] Name this Greek city of Boeotia which put that fighting squad to good use under Pelopidas’s command at Tegyra.

ANSWER: Thebes

[10] The Theban Sacred Band under Epaminondas won a stunning victory against the Spartan phalanx at this 371 BC battle.

ANSWER: Leuctra

[10] This son of Antipater rebuilt Thebes after its destruction by Alexander the Great.  He also killed Roxana and Alexander IV, Alexander’s widow and son.

ANSWER: Cassander

18. His early works include the novel Focus and the play The Man Who Had All the Luck.  FTPE:

[10] Identify this American playwright who wrote about a manufacturer of faulty war parts named Joe Keller in All My Sons, and about an Italian American longshoreman named Eddie Carbone in A View from the Bridge.

Answer:  Arthur Asher Miller

[10] Arthur Miller also penned this drama about the title character Willy Loman's unwillingness to realize that he and his sons have come to nothing.

Answer:  Death of a Salesman

[10] Willy likes to tell the story of this older brother who walked out of the African jungle rich; he often appears in Willy's daydreams and hallucinations as a kind of mentor figure.

Answer:  Ben Loman

19. Name these people associated with Dutch exploration of the land down under, FTPE.

 [10] On two expeditions, this explorer in the employ of the Dutch East India Company discovered Tonga, Fiji, New Zealand, and an island now named for him, which is separated from Australia by the Bass Strait.

ANSWER: Abel Janszoon Tasman
[10] Tasman’s expeditions took place under the auspices of this Governor-General of the Company.  He also oversaw the captures of Formosa and Malacca, and the completion of the construction of Batavia.

ANSWER: Anthony van Diemen
[10] Tasman made use of plans for expeditions to search for the southland drawn up by this theoretical geographer, who sailed with Tasman on his expeditions.

ANSWER: Frans Jacobszoon Visscher

20. A modification of it is the Goldman-Hodgkin-Katz equation, used to determine a cell’s membrane potential. FTPE:

[10] Identify this equation that relates electric potential to the reaction quotient.

ANSWER:  Nernst equation

[10] Walther Nernst also developed a “glower” that can be used as the radiation source in this type of spectroscopy.  Vibrational transitions that are active under it are those that result in a change of dipole moment. 
ANSWER:  infrared spectroscopy

[10] Nernst’s statement of this law states that the change in entropy of a reaction approaches zero as the absolute temperature approaches zero for substances in their pure crystalline state.

ANSWER:  third law of thermodynamics

