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1.In one section of this piece, the composer instructs that a women's chorus sing a wordless chorus in an adjoining room and that the room be closed in the final bar; that movement is subtitled "the Mystic." Sections from this work were later adapted into the hymn Thaxted and the song "I Vow to thee my Country." Collin Matthews and Clive Strutt wrote additional movements for it, although those have since become obsolete. However, this work in seven movements is more famous for movements such as "Bringer of Jollity" and another in 5/4 time, "Bringer of War." For 10 points, name this orchestral suite about the titular celestial objects which omits Earth, written by Gustav Holst.

ANSWER: The Planets

2.In one episode in this work, Doris Kilman shops for petticoats with Elizabeth while bemoaning the fact that her only pleasure left in life is eating. In another episode in this novel, Dr. Holmes calls cowardly a character who threw himself out of a window after considering a bread knife, a gas fire, and razors as methods of suicide, Septimus Smith. The protagonist later remembers kissing Sally Seton, who smoked cigarettes on the floor, after her old flame Peter Walsh returns from India. For 10 points, name this stream-of-consciousness novel in which Big Ben constantly chimes, a work by Virginia Woolf centering around Clarissa's dinner party.

ANSWER: Mrs. Dalloway

3.An instance of this effect is credited by some historians as setting off the famines that energized the French Revolution, while another is tied to the demise of the Moche civilization. Both the Atlantic and Pacific oceans see a lower incidence of tropical cyclones during an instance of this, and 1998 contained an especially intense instance of this phenomenon, helping lead to that year being the warmest on record. Its atmospheric component is defined by the pressure difference between Tahiti and Darwin, Australia, and is measured by the Southern Oscillation Index. For 10 points, name this periodic climatic effect centered around the warming of the eastern Pacific ocean.

ANSWER: El Niño-Southern Oscillation [or ENSO; prompt on "Southern Oscillation"]

4.This man executed two British subjects in the Arbuthnot and Ambrister incident, and his administration negotiated the Treaty of New Echota. He rejected a proposal to link Lexington and the Ohio River in his Maysville Road veto, and the Petticoat Affair took place during this man's administration. This victor at the Battle of New Orleans implemented the rotation in office system and issued the Specie Circular. This president failed to renew the charter for the Second Bank of the U.S., and he lost the 1824 election to John Quincy Adams due to the Corrupt Bargain. Nicknamed "Old Hickory," for 10 points, name this 7th president of the United States.

ANSWER: Andrew Jackson

5.This person said she was inspired in her youth by Nancy Drew stories, which inspired her to go into her current profession. After graduating summa cum laude from Princeton University, she worked on the Yale Law Review. After serving as an assistant district attorney in Manhattan, she spent eleven years on the court of appeals during which time she broke a 1995 MLB strike and was credited with saving baseball. During her confirmation hearing, she came under fire for remarks about a "wise Latina" in several of her speeches. For 10 points, name this current supreme court justice, President Obama's first Supreme Court nominee.

ANSWER: Sonia Sotomayor

6.In this work, Biagio da Cesena makes an appearance as Minos with two donkey ears. Daniel de Volterra has become infamous for covering the genitals of the subjects in this painting with fig-leafs and robes, and he removed a section which showed Saint Blaise ogling Saint Catherine’s posterior. The central figure has been compared to Apollo, and is muscular and beardless unlike typical representations. A self-portrait of the artist, as Saint Bartholomew with his flayed skin, is in the center of the painting, and seven angels blow trumpets towards the bottom. For 10 points, name this fresco in the Sistine Chapel that depicts the Second Coming and the apocalypse, a work by Michelangelo.

ANSWER: The Last Judgment
7.In this novel, one hundred people are invited to the protagonist’s wedding, but only ten attend. The novel’s protagonist is killed with a scythe on the same day that one of his children is born, and the novel ends with a character insisting "I don’t hate it!" in response to Shreve's question. The man who later kills the protagonist rides a mule without a saddle and yells through a window that Charles Bon has been shot. Bon is killed by his half-brother, Henry, who wants to keep Bon from marrying Judith and later dies in a fire set by Clytie at the protagonist’s Hundred. For 10 points, Wash Jones kills Thomas Sutpen in what novel by William Faulkner?

ANSWER: Absalom, Absalom!

8.The Thomas type of this corrects for special relativity, while the Larmor type of it uses this concept to predict the effect of an applied magnetic field on electrons and nuclei. An instance of this effect caused by the rotation of the Earth is demonstrated by a Foucault pendulum, and if the second Euler angle is not constant, nutation occurs in addition to this. In astronomy, this explains why Polaris has not always been the North Star, and can also mean the slow movement of an orbit's perihelion about the sun. Referring in general to a change in the orientation of a body's axis of rotation, for 10 points, name this concept from physics often applied to explain the motion of gyroscopes.

ANSWER: precession

9.The Paris College of Physicians attributed the cause of this event to the triple conjunction of Saturn, Jupiter, and Mars, while the Genoese were blamed for transmitting its cause after the city of Kaffa was attacked by Tartars carrying it. The phenomenon resulting in it had septicemic and pneumonic strains as well as the more well-known variety. Fear of it caused an increase in the popularity of the Brotherhood of the Flagellants, and a description of its societal effects in Florence was chronicled by Boccaccio in The Decameron. For 10 points, name this epidemic probably caused by the bacterium Yersinia pestis, which killed half of the European population between 1347 and 1351.

ANSWER: Black Death [prompt on “bubonic plague”]

10.This location was purchased from Hussein Shah on behalf of the British East India Company by Sir Stamford Raffles. This location's urban district of Kallang would be the location of its proposed Sports Hub. This location lies north of the Kepulauan Raiu and south of the city of Johor Bahru. Its economic progress is due in part to a state-led industrialization program directed by Dutch economist Albert Winsemius. Along with South Korea, Taiwan, and Hong Kong, it is considered one of the four "Asian Tigers". For 10 points, name this island nation, ruled for 31 years by Prime Minister Lee Kuan Yew, located in Southeast Asia at the southern tip of the Malay Peninsula.

ANSWER: Singapore

11.Karl Popper criticized this philosopher for promoting fascist and communist government by setting the Prussian State as the ultimate goal of history. One work of this thinker describes the objective and subjective types of the title concept, as well as synthesizing Plato and Aristotle in the portion Doctrine of Essence. He defines formal and substantial freedom in another work. In addition to The Science of Logic and The Philosophy of Right, he discussed the master-slave dialectic, a concept which carried over into the teachings of Sartre and Marx. For 10 points, name this German philosopher who developed the idea of organicism and wrote The Phenomenology of Spirit.

ANSWER: Georg Wilhelm Friedrich Hegel

12.One of this author's works is narrated by a fetus conceived on Twelth Night and born on Columbus Day, while in another Felipe Montero sees the titular girl transform into a 109-year-old woman. In addition to Christopher Unborn and Aura, this author split one work into three sections titled The Old, New, and Next World respectively; that work, centered around the construction of the Escorial, is Terra Nostra. He wrote of General Arroyo and imagined the circumstances of Ambrose Bierce's death in one novel, while in a more well-known work he depicted the titular tycoon on his deathbed. For 10 points, name this Mexican author of The Old Gringo and The Death of Artemio Cruz.

ANSWER: Carlos Fuentes

13.He claimed that the Oedipus complex Freud posited was not universal in Sex and Repression in Savage Society, and this man wrote the introduction to Jomo Kenyatta's Facing Mount Kenya as well as his own Magic, Science, and Religion. He listed basic human needs and institution types in a work that differentiates between basic biological and cultural needs, A Scientific Theory of Culture. His most famous work discusses canoe building and launching, as well as the kula exchange in Papua New Guinea, while his time in the Trobriand Islands was the basis for Coral Gardens and their Magic. For 10 points, name this functionalist Polish anthropologist and author of Argonauts of the Western Pacific.

ANSWER: Bronislaw Malinowski

14.Unlike TCRs, which are formed in a closely related process, they undergo somatic hypermutation. Epitopes bind to these molecules' variable regions by induced fit, and recombinase forms their light chains by deleting sections of DNA to randomly join V, D, and J gene segments. These light chains are joined to heavy ones by disulfide bridges. Their M type can be produced in response to transfusions of a different blood type, while the E type is responsible for allergic reactions. They can cause autoimmune diseases such as rheumatoid arthritis and lupus. For 10 points, name these immune system proteins that are produced by B cells in response to antigens.

ANSWER: antibodies [or immunoglobins]

15.Quarters of this city were once named for the various foreign sectors found within it, such as a "Field of the Hittites", and sections named for Carians and Phoenicians. According to the theology of this city, its eponymous god created humans through the power of his heart and his speech. After his death, the body of Alexander the Great was laid to rest here before being moved to Alexandria. Originally known as "White Walls", one alternate name for this city was "mansion of the walls of Ptah". The pyramid fields of Abu Sir and Saqarrah are found in this city, and the latter is the home of the Step Pyramid of Djoser. For 10 points, identify this Ancient Egyptian capital.

ANSWER: Memphis [accept Hut-ka-Ptah until "mansion"; prompt on "White Walls" before mention]

16.The Pazzi Chapel was once attributed to him, although it is now thought that he was only responsible for its planning and not its construction. His first commission is notable for its reference to classical antiquity and the loggia and arches along its front, the Osperadale degli Innocenti. He won his most famous commission by successfully standing an egg on a piece of marble. Another candidate for that commission had previously beaten him in a competition to design a set of bronze doors for the Florence baptistery, Lorenzo Ghiberti. For 10 points, name this Italian architect who constructed the dome of the Florence Cathedral out of bricks.

ANSWER: Filippo Brunelleschi

17.At the beginning of this work Aunt Julle's hat is mistaken for Berte's, while in another section the protagonist exclaims she is burning Thea's child. One character is repeatedly referred to as having "vine-leaves in his hair"; that character later dies at Mademoiselle Diana's soiree. The protagonist recounts lying about wanting to live in Councilman Falk's villa to Judge Brack in this play. The protagonist's husband is alarmed when he learns he may lose a professorship to Ejlert Lovborg, who the protagonist drives to commit suicide after he loses his manuscript. She then shoots herself in the temple in, for 10 points, what Henrik Ibsen play?

ANSWER: Hedda Gabler

18.In some stories, this deity fathered Zagreus and Mellinoe by Persephone, as well as the sisters Aoida, Melete, and Mneme, the three original muses. In addition to releasing the Hecantonchires and the Cyclopes in the battle against the Titans, which he helped instigate, he incinerated the mother of Dionysus after exposing his full radiance to her. He liked shape-changing, having abducted the nymph Europa in the form of a bull as well as persuading his wife to marry him by turning into a bird. For 10 points, named this god raised on Mount Ida by the goat Amalthea, the husband of Hera and king of the Pantheon.

ANSWER: Zeus

19.The butterfly mechanism describes how peroxyacids react with these compounds to form epoxides, and they can be cleaved to form ketones in ozonolysis. The polymerization of polystyrene works because polystyrene is one of these compounds. Like their sp-hybridized counterparts, they add substituents to the more substituted carbon according to Markovnikov's rule. They cannot be rotated around their identifying bond because it is formed by the overlap of nonhybridized p orbitals. Examples of them include ethylene and butene. For 10 points, name this class of hydrocarbons with formula CnH2n (read spelled out), distinguished by having at least one carbon-carbon double bond.

ANSWER: alkenes [or olefins]

20.The first of these conflicts was ended by the Treaty of the Bogue, and was set off when a local villager was killed by a group of sailors. To adapt to the conditions, one side used paddle-wheel iron gunships which could operate in shallow water. The second one of them was sparked when one side lowered the flag on the Arrow, and another country entered on account of the death of a missionary. The "Unequal Treaties" often include the treaties stemming from these conflicts, including the Treaties of Tiensin and Nanking. For 10 points, identify these wars fought between China and various European powers over a certain drug.

ANSWER: Opium Wars

21.This man and James Lane organized settlers into an army in the Wakarusa War, and he fought Henry Pate in the Battle of Black Jack. In an event provoked by the sacking of free-soil town Lawrence, this man gained notoriety after hacking the family of James Doyle to death. One action undertaken by this man was prepared for by receiving shipments of "Beecher's Bibles" and pikes, and after his hanging for this failed action Emerson and Thoreau hailed him as a martyr. Heavily involved in the Bleeding Kansas conflict and the leader of the Pottawatomie Massacre, for 10 points, identify this radical abolitionist who failed to incite a slave rebellion at Harper's Ferry.

ANSWER: John Brown
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1.In one scene, a bartender repeatedly opens and closes a cash register, mocking one of this movie's most famous lines. For 10 points each:

[10] Name this Frank Capra film in which Clarence Odbody earns his wings by showing the main character all the good he has done, beginning with when he saved his brother from drowning.

ANSWER: It's a Wonderful Life

[10] That main character, George Bailey, is played by this man, who also portrayed the title character in Mr. Smith Goes to Washington.

ANSWER: James Maitland Stewart [or Jimmy Stewart]

[10] In this movie, Stewart plays Elwood P. Dowd, a man who invites everyone he meets to Charlie's Bar. He is the only character who can see the titular gigantic invisible rabbit.

ANSWER: Harvey

2.He disagreed with Freud over the definition of libido and divided people into introverts and extroverts in Psychological Types. For 10 points each:

[10] Name this Swiss analytical psychologist who developed the concepts of synchronicity, anima, and the archetype.

ANSWER: Carl Jung

[10] Jung coined this term for this part of the psyche, which contains archetypes and comes from the inherited part of the brain.

ANSWER: collective unconscious

[10] This archetype often appears in dreams and consists of repressed instincts and weaknesses. It can be considered the "darker side" of the psyche.

ANSWER: shadow

3.Before its eruption, it was known as the "Mount Fuji of the West". For 10 points each:

[10] Name this volcano in Washington State whose 1980 eruption remains the largest in recorded history in the contiguous United States.

ANSWER: Mount St. Helens

[10] Mount St. Helens is located in this Pacific Northwest mountain range, which also includes Mount Hood and Mount Shasta.

ANSWER: Cascade Range

[10] This other Washington State mountain range is located in a namesake National Park along with a namesake temperate rainforest. It is located on a namesake peninsula west of Puget Sound.

ANSWER: Olympic Mountains

4.Answer the following questions about a certain Persian religion for 10 points each.

[10] Zoroastrianism is centered around the worship of this god, who Zoroaster taught was the supreme being and Creator.

ANSWER: Ahura Mazda

[10] This is the most important Zoroastrian text, divided into the Younger and Older sections, the latter of which comes from the words of Zoroaster. It contains the Gathas hymns and the Yasna liturgies.

ANSWER: Zend-Avesta

[10] These structures were built by Zoroastrians to expose the dead to sun and vultures and preventing their pollution by earth or fire.

ANSWER: Towers of Silence

5.Answer the following about a certain Norwegian composer for 10 points each.

[10] Identify this composer known for writing incidental music to an Ibsen play, with "Anitra's Dance" and "Morning Mood" appearing in his Peer Gynt Suite.

ANSWER: Edvard Grieg

[10] This collection of 66 short piano pieces by Grieg includes "Butterfly", "March of the Trolls," and "Wedding Day at Troldhaugen."

ANSWER: Lyric Pieces

[10] This piece from the Peer Gynt Suite describes Peer Gynt's attempt to escape from trolls and the ruler of the titular residence.

ANSWER: "In the Hall of the Mountain King"

6.He created a law code known as the Doom Book. For 10 points each:

[10] Name this British leader, the first king to consider himself "King of the Anglo-Saxons". He also translated several Latin works into English and held off repeated Viking invasions.

ANSWER: King Alfred the Great [prompt on "Alfred"]

[10] This last Anglo-Saxon King of the English ruled for nine months after the death of Edward the Confessor and until the Norman Conquest in 1066.

ANSWER: King Harold Godwinson [or Harold II]

[10] Harold lost to William the Conqueror at this October 14th, 1066 battle. Its events are recounted by the Normans in the Bayeux Tapestry.

ANSWER: Battle of Hastings

7.Its narrator's vegetable love "should grow / Vaster than empires, and more slow." For 10 points each:

[10] Identify this poem beginning "Had we but world enough, and time," in which the lusty narrator hears "Time's winged chariot hurrying near".

ANSWER: "To His Coy Mistress"

[10] This metaphysical English poet wrote of apples, nectarines, and curious peaches in "The Garden" in addition to writing "To His Coy Mistress".

ANSWER: Andrew Marvell

[10] In "To His Coy Mistress," the narrator notes that his mistress "should, if [she] please, refuse" until the conversion of this subgroup of people, a notable literary example of which is Shylock in The Merchant of Venice.

ANSWER: Jews [accept equivalents, do not accept or prompt on "usurers"]

8.The Michaelis-Menten approximation assumes a fast type of this. For 10 points each:

[10] Name this chemical condition when the forward and reverse rates of a reaction are equal, the point at which Gibbs free energy is minimized.

ANSWER: dynamic equilibrium [or chemical equilibrium]

[10] This idea predicts the direction a reaction will proceed to reestablish equilibrium after it has been disrupted by a change in temperature or concentration of reactants or products.

ANSWER: Le Chatelier's Principle

[10] This quantity, symbolized Q, can be used to determine the extent of a reaction. If it is less than the equilibrium constant, the reaction will proceed forwards, and vice versa.

ANSWER: Reaction quotient

9.He supposedly built the Giant's Causeway to facilitate travel to Scotland. For 10 points each:

[10] Name this mythical warrior from Irish mythology who received his name from the bright color of his hair and skin, the leader of the Fianna.

ANSWER: Finn McCool [or Fionn mac Cumhaill]

[10] Finn McCool was instructed by the druid Finnegas to cook this creature, which would give whoever ate it all the knowledge in the world.

ANSWER: Salmon of Wisdom [or Salmon of Knowledge; or Bradán Feasa]

[10] This body of literature was supposedly written by Finn's son and contains most of the details surrounding his exploits. Along with the Historical, Mythological, and Ulster, it is one of the four major sources of Irish mythology.

ANSWER: Fenian Cycle [or Fionn Cycle; or Finn Cycle; or Fianna Cycle; or Finnian Tales; or Fian Tales; or Féinne Cycle; or Feinné Cycle; or Ossianic Cycle]

10.Carlo Maderno designed its facade, and Bramante submitted its original design. For 10 points each:

[10] Name this huge church in the Vatican, commissioned by Julius II to replace an older building of the same name.

ANSWER: New St. Peter's Basilica [or The Papal Basilica of Saint Peter; or Basilica Papale di San Pietro in Vaticano]

[10] This man created the colonnades that surround St. Peter's Piazza to the east of the Basilica, as well as its 100-foot baldacchino. Another of his works in Rome is The Ecstasy of Saint Teresa.

ANSWER: Gianlorenzo Bernini [or Giovanni Lorenzo Bernini]

[10] Bernini's baldacchino depicts several of these animals, the symbol of the Barberini, the family of Pope Urban VIII. They also appear on the upholstery in Napoleon in his Study.

ANSWER: Bees

11.This piece of legislation is sometimes considered Henry Clay's last great accomplishment. For 10 points each:

[10] Name this series of bills which temporarily alleviated sectional conflicts in the years before the Civil War. Provisions included adopting a new Fugitive Slave Law and creating the territories of Utah and New Mexico.

ANSWER: Compromise of 1850

[10] The Compromise of 1850 led to the creation of this free state, whose population boomed after gold was discovered in 1849.

ANSWER: California

[10] The Compromise of 1850 also banned the slave trade in this place, though residents were still permitted to own slaves.

ANSWER: Washington, D.C. [or District of Columbia]

12.Answer these questions about Homer's The Iliad for 10 points each.

[10] The Iliad is primarily concerned with the "rage" of this son of Thetis and Peleus, who refuses to follow Agamemnon after having Briseis taken from him. He avenges the death of his best friend Patroclus by killing Hector and dragging his corpse in front of Troy.

ANSWER: Achilles

[10] This man was the King of Argos, and along with Ajax the Greater, he is regarded as the second-best Danaan warrior. At one point, Athena drives his chariot, and he even wounded Aphrodite after she tried to protect Aeneas.

ANSWER: Diomedes

[10] This son of Zeus and Laodamia was a Lycian King who fought with his cousin Glaucus on the side of the Trojans. Zeus showered the Trojan forces with blood-red raindrops, foreshadowing his death, and he was promptly killed by Patroclus.

ANSWER: Sarpedon

13.Name these satellites in the outer solar system for 10 points each.

[10] This innermost of Jupiter's four Galilean moons, it is the most volcanically active body in the solar system.

ANSWER: Io

[10] The Voyager 2 spacecraft discovered methane plumes on this object in 1989, evidence of cryovolcanism and an active interior. Neptune's largest moon, its rare retrograde orbit has led astronomers to believe it may be a captured Kuiper belt object.

ANSWER: Triton

[10] In 2005, the Cassini spacecraft discovered plumes of water vapor emanating from the south pole of this satellite of Saturn, leading to speculations of an underground ocean of liquid water.

ANSWER: Enceladus

14.She depicted the maturing of an African-American girl in her poetry collection Annie Allen. For 10 points each:

[10] Identify this African-American female poet of the collection The Bean Eaters.

ANSWER: Gwendolyn Brooks

[10] In this poem from The Bean Eaters, in which Brooks intended for a certain first-person pronoun to be spoken softly, pool-playing youths talk about how they "lurk late" and "Jazz June" before ending that they "die soon".

ANSWER: "We Real Cool"

[10] Brooks was acquainted with this well-known Harlem Renaissance poet of such works as The Negro Speaks Of Rivers and Mother To Son.

ANSWER: Langston Hughes

15.The two figures are clothed in gold covered in swirly shapes and black and white rectangles. For 10 points each:

[10] Name this painting depicting an embrace on a flower-covered hill.

ANSWER: The Kiss

[10] This Vienna Seccession movement artist painted numerous portraits of females, such as Adele Blochbauer, in addition to painting The Kiss.

ANSWER: Gustav Klimt

[10] This protégé of Klimt painted expressive works such as Death and the Maiden and Self-Portrait with Chinese Lanterns characterized by eroticism and twisted body shapes.

ANSWER: Egon Schiele

16.For 10 points each, name these 20th century leaders.

[10] He came to power following a coup led by the Free Officers, and later deposed Muhammad Naguib. He would later crack down on the Muslim Brotherhood following an assassination attempt. He also joined Josip Tito and Jawaharlal Nehru as an advocate of "positive neutrality."

ANSWER: Gamal Abdel Nasser

[10] His domestic policy included the concept of "infitah," which was aimed at diversifying the economy and attracting foreign investment. His invasion of the Sinai Peninsula following failed negotiations sparked the Yom Kippur War.

ANSWER: Anwar al-Sadat

[10] He mediated the 1993 peace deal between Israel and the Palestianian Liberation Organization as part of his overall goal of peace in the Middle East. He fervently pursued the Islamic Group, which was responsible for a deadly attack on foreign tourists at Luxor in 1997.

ANSWER: Mu?ammad Hosni Said Mubarak

17.It begins with Jean criticizing Bérenger's appearance in a café. For 10 points each:

[10] Name this play in which the protagonist Bérenger is the only character who does not turn into the titular animal.

ANSWER: Rhinoceros

[10] In addition to writing Rhinoceros, this Absurdist Romanian playwright wrote Exit The King and wrote about the Smiths and the Martins in The Bald Soprano.

ANSWER: Eugene Ionesco

[10] In this Ionesco play, Old Man and Old Woman prepare for invisible guests coming to hear a deaf-mute orator speak.

ANSWER: The Chairs

18.This model is applicable to the study of elastic materials. For 10 points each:

[10] Give this term used to describe the motion of a system, such as an ideal spring, in which the force acting on the end of an object is proportional and opposite to its displacement from equilibrium.

ANSWER: simple harmonic motion [or simple harmonic oscillator; prompt on "harmonic motion" or "harmonic oscillator"]

[10] This term refers to a state in which a damped harmonic oscillator returns as quickly as possible to equilibrium without overshooting. It occurs when the damping ratio is equal to one.

ANSWER: critically damped

[10] This type of electrical circuit is analogous to a mechanical harmonic oscillator, with an undamped resonant frequency of one over two pi times the square root of one over the inductance times the capacitance.

ANSWER: RLC circuit, or Resistor, Inductor, Capacitor circuit [accept any rearrangement thereof]

19.They occupied Gaul beginning in the 4th century. For 10 points each:

[10] Name this Germanic-speaking people who were converted to Catholicism by Clovis I, a noted king of whom was Charlemagne.

ANSWER: Franks
[10] This Frankish dynasty followed the Merovingian and was established by Pippin II and Charles Martel.

ANSWER: Carolingian

[10] This treaty partitioned the Carolingian empire into Francia Occidentalis, Francia Orientalis, and Francia Media upon the death of Louis the Pious in 843.

ANSWER: Treaty of Verdun

20.They include Ca2+ and cAMP, and are often triggered by hormones unable to cross the lipid bilayer. For 10 points each:

[10] Name these small molecules that diffuse throughout cells in response to activation of a signal receptor protein.

ANSWER: second messengers
[10] Epinephrine spurs production of cAMP by activating these proteins, which can deactivate themselves by hydrolyzing bound GTP to GDP.

ANSWER: G proteins

[10] In that pathway, cAMP activates one of this kind of protein, which transfers phosphate groups from ATP to a target protein.

ANSWER: protein kinase [accept protein kinase A or PKA because that's what cAMP does]

21.Name the following things related to vector products for 10 points each.

[10] This vector product is equal to the product of the magnitudes of the vectors and the cosine of the angle between them. It also equals the sum of the products of their components.

ANSWER: dot product [or scalar product]

[10] Another vector product, the cross product, can be generated by performing this operation on a matrix containing unit vectors in the first row and the two vectors in the second and third rows.

ANSWER: determinant

[10] The scalar triple product, defined as the cross product of two vectors dotted with a third vector, can be used to find the volume of this three-dimensional shape.

ANSWER: parallelepiped

