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TOSSUP
First discovered by Frederick Griffith in 1928, this physiological state of bacteria can be artificially induced, though in most bacteria it occurs naturally. In the case where this property is produced artificially, researchers may treat the cells with calcium ions or use electroporation. Potentially leading to the bacteria’s genetic transformation, it involves the regulation of proteins that bind and process external DNA. For ten points, name this state in bacteria in which they have the ability to uptake exogenous DNA. 
	competence

TOSSUP
In young humans, each one of these contains about 15,000 base pairs, but each time DNA replicates, they are shortened by 200 pairs. When one of these becomes too short, the chromosome on which it resides loses its ability to replicate. A namesake enzyme can re-lengthen them in cancer cells, allowing the cells to divide indefinitely. Because its shortening is believed to have a function in aging and apoptosis, advocates of human life extension are searching for a way to lengthen it in normal body cells. For ten points give the name for this repetitive ending sequence in DNA that acts as a disposable buffer to prevent chromosomes from losing genetic information during replication.
telomere

TOSSUP
It has an inverse relationship with boiling point, so that an azeotropic mixture of two compounds will yield the highest value of this property. The values for the solid and liquid phase of the same compound will differ from each other, an amount that depends on temperature, although at the melting point of the compound, the values must be identical. For ten points, name this property of a substance that tells us the conditions under which the solid or liquid phase will be in equilibrium with the gas phase.
Equilibrium Vapor Pressure

TOSSUP

Pencil and paper ready.  A rotating gyroscope consists of a 0.08 kg axle with radius 0.5 cm passing through the hub of a 0.02 kg disk with radius 3 cm.  Giving your answer in kilogram-meters squared, For ten points, what is the gyroscope's 	moment of inertia about the axis passing through the length of the axle, given that a cylinder has moment of inertia ?
	0.1 kg-m2

TOSSUP
Unlike a battery, it supplies a constant small current, usually less than that of a Wimshurst machine.  Modern advances on its classic design include the pelletron, which uses a chain instead of the interior friction belt, and outer casings filled with sulfur hexafluoride to prevent arcing at the breakdown voltage of air, allowing for up to 25-megavolt potentials.  First demonstrated in October 1929 at MIT, For ten points, name this familiar electrostatic machine capable of producing extremely high voltage on a metal sphere.
	Van de Graff generator

TOSSUP
Despite having been a staunch federalist at the Virginia Constitutional Convention, he was supported by Patrick Henry in a run for a House seat.  Nominated as Secretary of War in 1799, his nomination was later withdrawn so he could be nominated for the vacant Secretary of State position.  He held that position when John Adams made he took a new position making him for a few months concurrently the fourth Secretary of State and the fourth Chief Justice of the United States.  For ten points, name this longest serving Chief Justice in U.S. Supreme Court history who established the doctrine of judicial review in Marbury v. Madison.
	John Marshall

TOSSUP
He attempted to buy the freedom of the Philippines from the United States but his gesture was ignored.  His speed at encoding and decoding Morse code helped the Union Army greatly.  His first investments were actually in railways and in oil before he moved into the industry he is better known for.  His reputation was damaged greatly by the bloody Homestead Strike despite it being his partner, Henry Frick, who actually helped instigate it.  For ten points, name this Scottish-born industrialist and philanthropist who made his fortune in the steel industry.
	Andrew Carnegie

TOSSUP
The cessation of nuclear fusion after all the light elements through iron have been fused often marks the beginnings of one. There are five types, including types “one A”, “one B”, “one C”, “two P” and “two L.” When a white dwarf gravitationally attracts enough matter to exceed the Chandrasekhar (shahn-druh-SAY-car) limit, it will, for ten points, tend to become what sustained explosion that can temporarily radiate enough energy to outshine a galaxy?
Supernova

TOSSUP
This novel’s titular event occurs during the London Blitz after one of the main characters emerges from beneath a pile of rubble.  In an attempt to undo the event, Sarah begins to see a man with a facial deformity who describes himself as a militant atheist.  Smythe, however, fails in his attempts to convert Sarah to atheism, and she remains bound to the pledge she made during the attack, in which she promised God to be faithful to her husband if her lover Maurice survived.  For ten points identify this 1951 novel by Graham Greene about the break-up of an adulterous relationship.
		The End of the Affair

TOSSUP
The commemorative quarter of the state it resides in features an image of it on the quarter’s back side. It was formed from the collapse of Mount Mazama during an eruption around 5700 B.C., and as the resulting caldera cooled, a lake formed as rain and snow fell there. The lake was stocked with fish in the early 1900s, as it had no fish population of its own. The deepest lake in the Western Hemisphere, for ten points, what is this caldera lake, now with its own national park, located in Oregon?
	Crater Lake

TOSSUP
The Stymphalian (Stim-phal-ee-an) Birds. The Mares of Diomedes (Die-ah-meh-dees). The Erymanthian (Err-eh-man-thee-an) Boar. The Ceryneian (Sir-eh-nee-an) Hind. The Apples of Hesperides (Hess-pear-eh-dees). The Girdle of Hippolyte (Hip-oh-lie-tee). The Cattle of Geryon (Gir-ee-on). The Cretan Bull. The Augean (Aw-gee-an) Stables. The Nemean (Nee-me-an) Lion. The Capture of Cerberus. The Lernaean (Lur-nay-ee-an) Hydra. For ten points, what are these twelve mythological tasks?
The Labors of Hercules (accept The Labors of Heracles)

TOSSUP
Like Charles Sanders Peirce (Purse), who like this man helped to found and create the philosophical thought of Pragmatism, he was born in the mid-19th century. He graduated from the University of Vermont, after which he became a teacher. He later decided to study philosophy at Johns Hopkins; he later worked at the University of Michigan and the University of Chicago. For ten points, name the man who wrote “The Public and its Problems” and “Art as Experience” and who shares a sir name with Melvil, whose contributions to education and reading are also great.
	John Dewey

TOSSUP
Its construction took over 180 years, creating an amalgamation of different styles of architecture and a change in the building plans.  It was threatened with destruction during the 1790’s, but instead became a center for the distribution of food, although a few statues on the building were beheaded.  It was restored in 1845 by Viollet-le-Duc (VEE-oh-LAY le DYOOK), largely due to the efforts of Victor Hugo to preserve it.  For ten points, name this Parisian cathedral that is instantly recognizable by its flying buttresses, spire, and rose windows.
	Notre Dame de Paris (accept Our Lady of Paris)

TOSSUP
The background of this painting depicts icy mountains, a winding road, and a distant bridge, and there are barely noticeable dark pillar bases on either side.  However, the horizon line in the background does not match up, the right side being significantly higher than the left side.   Notably, the central figure lacks all facial hair, which may have been the style at the time.  The artist made significant use of the sfumato technique in depicting the figure’s hair and clothing.  Currently residing in Paris where it is known as “La Gioconda,” For ten points, name this magnum opus by Leonardo da Vinci most famed for its mysterious smile.
Mona Lisa

TOSSUP
Galliard wrote one for 24 bassoons in 1733, and modern ones include two by Ernst Bloch.  Among its first examples being the viole passage in Stradella's cantata Vola, vola, di altri petti, it is defined by a ripieno group contrasting with multiple soloists, usually two violins and cello.  Supplanted by the sinfonia concertante by the classical period, For ten points, what is this orchestral genre of the Italian Baroque exemplified by the “Christmas” piece in Arcangelo Corelli's opus 6?
	concerto grosso
TOSSUP
In 1993, he directed Shania Twain’s “Dance with the One That Brought You” video.  He made his film debut opposite Tom Cruise in 1981’s Taps.  He received his first Oscar nomination for playing a condemned man in 1995’s Dead Man Walking, and recently wrote the screenplay and directed 2007’s Into The Wild.  For ten points, who is this actor who won an Oscar for 2003’s Mystic River?
Sean Penn

TOSSUP
In October 2007 the first product of this series by Neversoft was released after having previously been developed by Harmonix.  On Gossip Girl, Serena and Vanessa battled each other to Lynyrd Skynyrd’s “Free Bird” with Serena emerging victorious.  When Playstation 3 was released, the controllers for the first two versions of this game were not compatible, a problem that has since been fixed.  For ten points, what is this video game series in which an instrument’s neck is seen vertically on the screen and players have to hit buttons in time with the descent of colored markers to simulate playing music?
Guitar Hero

TOSSUP


Pencil and paper ready.  Note that you need not simplify trigonometric expressions in this problem.  The area of an octagon with side length 2 can be really annoying to calculate, but if you know that it is a regular octagon, then it is only a little annoying to calculate its area. This is because a regular octagon of side length 2 is comprised of 16 right triangles, each with base length 1, and altitude . Without simplifying , give, For ten points, the area of such an octagon.  You will have 15 seconds.
	8cot(pi/8)



BONUS
Identify these cloud types, for ten points each:

10:	These high-altitude wispy clouds are composed of ice crystals and supercooled water.  They are often a sign that a front may be moving in soon.
	Cirrus

10:	Often exhibiting an anvil-like top, these very tall, dense clouds are most often involved in thunderstorms and other severe weather.
	Cumulonimbus

10:	A puffy, cotton-like appearance is characteristic of these low-level “fair-weather” clouds.
	Cumulus

BONUS
For ten points each, give the Big-O runtime for the following operations.

10:	Find min, on an unsorted array.
	O(n) [Oh of n] (accept linear)

10:	Find min, on a balanced binary search tree.
	O(log n) [Oh of log n] (accept logarithmic or clear knowledge equivalents)

10:	Find median, in an unsorted array
	O(n) [Oh of n] (accept linear)

BONUS
For ten points each, name the law of thermodynamics given its description.

10: 	At zero Kelvin, the entropy of a perfect crystalline substance is zero.
Third Law of thermodynamics

10: 	If two systems, A and B, are in thermal equilibrium and A is also in thermal equilibrium with system C, then B and C must be in thermal equilibrium as well.
Zeroth Law of thermodynamics

10: 	Energy can be converted between different forms, but can neither be created nor destroyed.
First Law of thermodynamics

BONUS
For ten points each answer these questions about Supreme Court cases dealing with the Fifth Amendment and self incrimination.

10:	The majority ruled in his case that the right to counsel began at the accusatory stage of the criminal process and that counsel was especially necessary during interrogations.
Escobedo v. Illinois

10:	The holding in this case was so unpopular that Congress passed a statute in an attempt to nullify this case’s decision.  This case ruled that a suspect must be warned of his or her rights before any custodial interrogation
Miranda v. Arizona

10:	This case, decided in 2004, dealt with an police procedure in which Miranda warning were withheld until a confession had already been gained.  The plurality struck down this procedure but the split court decision leaves much to the discretion of lower courts.
Missouri v. Seibert

BONUS
For ten points apiece answer these questions about the reception of the Treaty of Versailles and the League of Nations in the United States.

10:	One faction in the Senate was known by this name as they were utterly opposed to the treaty and the League.  They were led by old Progressive Republicans such as William Borah and Hiram Johnson.
Irreconcilables

10:	The other main faction, the Reservationists, was led by this Massachusetts 
senator who was the chairman of the Foreign Relations Committee.
Henry Cabot Lodge

10:	This man encouraged Senate opposition to the treaty with his “sarcastic commentary.”  As a result he was dismissed by President Wilson from his post as Secretary of State.
Robert Lansing

BONUS
Answer these questions about classically-influenced works of English literature for ten points each.

10:	Both Chaucer and Shakespeare wrote about this tragic pair.  The woman is traded to the enemy camp where she falls in love with another man, and her betrayed former lover is killed by Achilles in battle.
	Troilus and Criseyde (accept Cressida)

10:	This work by Marlowe focuses on the titular Libyan queen, a woman who commits suicide after she is betrayed by her lover Aeneas.
	Dido Queen of Carthage

10:	Troilus, Criseyde, and Aeneas are all natives of this city, which is also home to men such as King Priam and his sons Hektor and Paris.
	Troy

BONUS
For ten points each, given the cities, identify the state in which they reside.

10:	Oakland, Alameda, Santa Cruz, Pasadena
	California

10:	Roanoke, Newport News, Lynchburg, Hampton
	Virginia

10:	Warwick, Pawtucket, Woonsocket, Coventry
	Rhode Island

BONUS
Name these figures important to the Federal Reserve for ten points each.

10:	The Federal Reserve was founded during the administration of this president.
	Woodrow Wilson

10:	This is how many national American banks there were before the current system.
	2

10:	This man was the Chairman of the Federal Reserve before Alan Greenspan.
	Paul Volcker

BONUS
For ten points each, answer the following questions related to a certain area of ethics.

10:	This theory says that the moral goodness of an action is determined by the action’s overall contribution to a society’s utility. Famous advocates of the theory include John Stuart Mill, Jeremy Bentham and Peter Singer.
	utilitarianism

10:	This theory holds that an action is morally good if it maximizes utility for the person doing the action. Proponents of the theory include Max Stirner and Ayn Rand.
	egoism

10:	Utilitarianism and egoism both fall into this general group of ethical theories, which argues that any action’s moral goodness is determined solely by outcome or result.
	consequentialism OR consequentialist theories (accept teleology)

BONUS
Identify these famous philosophical works, For ten points each.

10:	Written approximately 360 BC, this dialogue between Socrates and many of his mental opponents contains the allegory of the cave.
	The Republic

10:	The writer of this work was tortured shortly before its original publication in 1513 because of political considerations. Since then his name has become synonymous with shrewd, amoral cunning.
	The Prince (do not accept Niccolo Machiavelli)

10:	Thomas More originally published this work in 1515, describing the travels of Raphael Hythloday. Since then it has became synonymous with an earthly paradise.
 	Utopia

BONUS
Identify these famous theologians, For ten points each.
10: 	Although he is best known to the world as an author of children’s literature and science fiction, this Irish-born academic wrote many popular Christian treatises, such as “Mere Christianity” and “Surprised by Joy.”
	C(live) S(taples) Lewis

10:	Although most of his output concerned metaphysics, theology and logic, he is best known today for his law that states that of all possible solutions, the simplest is usually the best.
	William of Occam

10:	This most influential of medieval Jewish philosophers was born in Spain in the 12th century AD. He wrote that the nature of God is unknowable; he is also famous for his 13 principles of faith.
	Moses Maimonides

BONUS
Identify these heresies of the early Christian Church, For ten points each.
10:	This heresy stated that original sin did not automatically stain human nature. This idea robs Jesus’ death of its redemptive quality.
	Pelagianism

10:	The writer Tertullian is the most famous practitioner of this heresy, which states that its own prophets outrank the Apostles. It was stated that sinners who had fallen were irredeemable, which contradicts the position of human redemption.
	Montanism

10:	This heresy started with Arius. It states that God is a better being than Jesus, and together they created the Holy Spirit, which is in turn below Jesus.
	Arianism

BONUS 
Identify the following people related to King David, for ten points each:

10:	David was the youngest son of this shepherd.
Jesse

10:	Joab [JO-ab] killed this rebellious son of David against orders.
Absalom

10:	David’s great-grandmother was this Moabite convert.
Ruth

BONUS
The famous first chord of his song “So What” is the same as a guitar's five lowest strings played open.  For ten points each,

10:	What jazz trumpeter and student of Charlie Parker put that chord and song onto his album Kind of Blue and also had a hit record with Sketches of Spain?
	Miles Davis

10:	In addition to bebop and fusion, Miles Davis, along with Gunther Schuller, Lester Young, and Stan Getz, led the way in what other  jazz idiom whose “birth” he proclaimed on a 1950 collaborative album?
	cool jazz

10:	Many famous artists were part of Davis' bands, including John Coltrane, Chick Corea, and what keyboardist who created the Fat Albert soundtrack, the album Mwandishi, and the single “Watermelon Man”?
	Herbie Hancock

BONUS
You are playing a complex piece marked “Andante maestoso”, and you encounter the following directions in order.  At each, for ten points each, do you slow down, speed up, or neither?

10:	rallentando poco a poco
	slow down (or go slower or equivalents)

10:	subito vivace
	speed up

10:	poco meno mosso
	slow down

BONUS
Name the following American sopranos For ten points each.

10:	Debuting professionally in a 1945 production of Patience, this lyric coloratura called “America's Queen of Opera” 	never sang at the Met till performing The Siege of Corinth in 1975 after Rudolf Bing left, and starred in Roberto Devereux alongside Placido Domingo.  She died on June 2, 2007.
	Beverly Sills (or Beth Miriam Silverman)

10:	Her first major role came in 1988 in Houston as the Countess in The Marriage of Figaro.  She debuted the Blanche role in the opera version of A Streetcar Named Desire and sang in Sindarin on the soundtrack to The Lord of the Rings: The Return of the King.
	Renee Fleming

10:	In 1961, she became the first African-American to open a Met season (though Marian Anderson had sung there as early as 1955).  Samuel Barber wrote Antony and Cleopatra largely for her. She performed Aida at the Met 41 times.
	(Mary Violet) Leontyne Price

BONUS
Answer the following about some TV shows that failed spectacularly in the fall of 2007, for ten points each.

10:	Yanked from the air after two episodes, this drama failed to learn the lessons of Cop Rock by including musical numbers sung by a mostly tone-deaf cast.  Hugh Jackman served as a producer and as what would have been a semi-regular character.
Viva Laughlin

10:	This show followed four men played by Christopher Titus, Dylan McDermott, Josh Malina, and Michael Vartan.  Following Grey’s Anatomy on Thursdays, its failure to retain that audience led to its cancellation in December.
Big Shots

10:	Though not officially cancelled, this remake of a 1970s sci-fi show produced by the people who made Battlestar Galactica is seen as a likely candidate for cancellation.  It follows Jamie Summers, a woman saved from death by prosthetics and implants that have given her super-strength.
Bionic Woman (NOT The Bionic Woman which was the original 1970s show)

BONUS
Answer the following questions about factoring the number 96 For ten points each.

10:	The number 96 has this many factors.
	12

10:	The sum of the factors is this value, which can be found quickly with help from the prime factorization of 96.
	252

10:	Euler’s totient function, which gives the number of positive integers less than or equal to a number which are relatively prime to it, has this value for 96.
	32

BONUS
Identify the following terms related to statistical tests for ten points each.

10:	The probability of a statistical test rejecting a false null hypothesis is known as this.
	Power

10:	The significance level of a test is equal to the likelihood of making this type of error.
	Type 1 Error

10:	This number gives the probability of getting a sample statistic more extreme than a certain value if the null hypothesis is true.
	p-value

*Only to be used in case of emergency, or in lighter circumstances, reader error.
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