Washington University High School Academic Challenge XI

Round 2

Tossups

1. Pencil and paper ready.  A jar contains 4 green, 4 red, and 4 blue marbles.  To determine the probability that three marbles drawn without replacement are all different colors, it helps to realize the color of the first marble does not matter and that after each drawing the number of marbles in the jar has decreased.  For ten points, what is the probability that each of the marbles drawn is a different color?  You have fifteen seconds.
ANSWER: 16/55
2. In 1968, he wrote his autobiography, Suffering Without Bitterness.  A holiday named in his honor is observed in his home country on October 20th, which was also this man’s birthday.  In 1963, he became his country’s first prime minister almost two years after he was released from being imprisoned for being a member of the Mau Mau Society.  With a name meaning “light of” his home country, this is, for ten points, what first president of Kenya?
ANSWER: Jomo Kenyatta
3. The figures in this painting are depicted in similar positions to those in the “Beethoven Frieze,” an earlier work of the artist. The leftmost figure’s face is turned away from the viewer, and his hair is decorated with leaves. The hand of the woman on the right is partially obscured by the man’s robe, which is composed mostly of black, gold, and grey squares. The background is mostly brown, except for a field of flowers at the bottom on which this painting’s two figures are locked in an embrace. For ten points, identify this painting of the Art Nouveau style by Gustav Klimt, named after an act of love. 
ANSWER: The Kiss 
4. One man of this surname won a Nobel Prize in Chemistry for his work in radioactivity and also coined the terms alpha and beta radiation. Another man attempted to use phlogiston theory to explain his isolation of nitrogen. After the former's most famous experiment, he theorized the existence of neutrons, which was later confirmed by Chadwick. For ten points, give the surname shared by these two men, one of whom discovered protons after performing his gold-foil experiment.

ANSWER: Rutherford
5. He argues that he shares his profession with St. George, Hercules, and Vishnu but shares little about his own past other than a memory of telling stories in Lima.  Among his other pronouncements are that the supposed madness of Pip is “divine wisdom,” that his story reveals the cowardice of Starbuck, and that whenever he feels the need to knock off the hats of strangers, he knows it is time to go to sea.  Rescued by the Rachel as he clings to a coffin built for Queequeg, for ten points, name this character who is the sole survivor of the Pequod and the narrator of Moby Dick.
ANSWER: Ishmael
6. One of this god’s lesser known epithets is Smintheus, sometimes translated as “the mouse god.” One of his exploits includes killing a dragon on the island where he was born in order to build a temple to himself there. In another episode, he gives some cattle, a wand, and the Thriai to Hermes in a gift exchange after Zeus governed their dispute. With his sister, he punished Niobe by killing all of her children because Niobe insulted his mother, Leto. For ten points, name this god, child of Zeus and Leto, twin brother of Artemis, and the Greek god of archery, music, sickness, health, and prophecy. 
ANSWER: Apollo
7. His cognomen is Latin for chickpea, and he was so loved by the people of Sicily, where he served as quaestor, that they asked him to prosecute the corrupt governor Gaius Verres.  He wrote a letter to his son that explained how to live and behave and that was eventually published into a widely popular book, De Officiis.  That son announced to the Senate the death of his father’s enemy, Marc Antony, who had this man murdered.  For ten points, name this silver-tongued Roman statesman.
ANSWER: Cicero

8. He started his career in 1960 at the age of twenty-two using money he earned as a lifeguard and from installing sprinkler systems.  His actions have led to the closure of the Robert I. Lappin Foundation and the JEHT Foundation.  Recently, it was announced that two of his victims were the actors Kyra Sedgwick and her husband, Kevin Bacon.  For ten points, name this former NASDAQ head currently charged with committing the largest instance of investor fraud by a single person.
ANSWER:  Bernard Madoff
9. Tyrosine and tryptophan are noticeably rare in them, due primarily to their bulky side chains.  Proline is the least prevalent amino acid in their structure, and its presence often disrupts their structure.  First proposed in 1951 by Linus Pauling and Robert Corey, their structure is achieved by hydrogen bonding between the carbonyl and amine groups of every fourth amino acid residue.  For ten points, identify this coiled component of protein secondary structure, the complement of the beta pleated sheet.

ANSWER: Alpha Helix
10. John Harmon and Bella Wilfer become the heirs of the Boffins after a drowning victim is misidentified in one of this author’s later novels.  “Mr. Minns and his Cousin,” his first published work of fiction, was included in an 1836 collection published under the pseudonym Boz. Nell Trent’s grandfather gambles away the title structure in his novel The Old Curiosity Shop, while the title character beats up Wackford Squeers in one episode of his Nicholas Nickleby. Novels like Great Expectations and David Copperfield were written by, for ten points, which English novelist?
ANSWER: Charles Dickens 

11. One song on its first disc was supposed to be recorded by Leona Lewis, who was too busy to lay down the track.  That song, “Halo,” would later be released concurrently with another song, “Diva.”  Featuring the name of the performer’s alter ego in its title, this album has also spawned the smash hits “If I Were a Boy” and the danceable “Single Ladies (Put a Ring on It).”  For ten points, name this album, the most recent from Beyoncé.

ANSWER:  I Am … Sasha Fierce
12. He defeated Confederate Humphrey Marshall at Prestonburg, Kentucky to gain promotion to brigadier general, and he was elected as an Ohio representative to Congress while he was still in the army.  One of the attorneys of Ex parte Milligan, he was nominated for the presidency as a compromise when the Republican Party could not decide between Ulysses Grant and James Blaine.  For ten points, name this ambidextrous Republican president of the United States who was shot and killed in 1881 by the insane office-seeker, Charles Guiteau. 

ANSWER: James A. Garfield
13. The large meanders in them are called Rossby waves and can extend over 20 degrees or more of latitude. They form in areas of the tropopause with large temperature gradients, and the magnitude of the gradient determines the strength of the winds produced. These winds can reach speeds in excess of 100 miles per hour and always flow from west to east. It is because of them that flights from New York to London take about 1 hour less than flights in the opposite direction. For ten points, name these narrow high-altitude air currents.
ANSWER: Jet streams
14. The Trio Elegiaque No. 2, the opera The Miserly Knight, and variations on themes of Corelli and of Chopin are among his forty-five numbered works. He wrote a choral symphony based on Poe entitled The Bells, as well as Six Musical Moments, the last of which features nonstop arpeggiated chords in both hands. Cesar Cui sharply criticized his 1896 Symphony No. 1, but he would later use material from that work, as well as the Dies Irae and a chant from his All-Night Vigil, in the last piece he wrote, Symphonic Dances. For ten points, name this Russian composer well-known for the brilliant second and third of his four piano concertos and his Rhapsody on a Theme of Paganini.

ANSWER: Sergei Vasilievich Rachmaninoff
15. He followed in his stepfather’s footsteps and became a preacher at age fourteen but left the church for bohemian Greenwich Village just three years later.  He drew on these experiences for his first novel, and he recounted his meeting with Elijah Muhammad in The Fire Next Time.  For ten points, identify this civil rights activist and writer, author of Notes from a Native Son, Giovanni’s Room, and Go Tell it on the Mountain.

ANSWER: James Baldwin
16. In the southwest corner of this area, one can find the Kluane National Park and Reserve, which contains the second-highest mountain in North America, as well as the five tallest mountains in Canada.  Its 2006 population was just over 30,000, representing a decline from its peak population in the late 19th century, when thousands rushed to Dawson City, which was the epicenter of an 1897 gold rush and the capital of this territory until 1952.  For ten points, name this Canadian territory that borders Alaska with current capital at Whitehorse. 

ANSWER: Yukon Territory

17. Pencil and paper ready.  Jon's hair grows at a uniform rate of one millimeter per day, while Ben's grows at a rate of one millimeter every three days. Their hair will be the same length in fifty-seven days. For ten points, if Jon's hair is nine centimeters long now, how long is Ben's hair?  You have fifteen seconds.
ANSWER: 12.8 centimeters [or 128 millimeters]
18.  His attacks on Cadiz and La Coruña and his raiding of Spanish supply lines helped delay the Spanish Armada for over a year.  When the Armada did finally sail, his rigging of fire ships was instrumental in helping disrupt it.  For ten points, identify this English privateer and commander of the Golden Hind who was knighted by Elizabeth I in 1581 for his circumnavigation of the world.

ANSWER: Sir Francis Drake
19. Communication between the main god of this religion and humans is said to occur via many Attributes called Amesha Spentas or Bounteous Immortals.  Adherents number between only 125 thousand and 200 thousand, even though scholars say it gave rise to the concepts of heaven, hell, resurrection and the virgin birth of Judeo-Christian faiths.  The Vendidad, found in this religion’s main scriptures, tells its followers how to confound evil spirits, and this religion's Gathas are said to have been written by its founder.  For ten points, name this monotheistic religion of ancient Persia, founded by Zarathushtra and whose followers worship Ahura Mazda.

ANSWER: Zoroastrianism
20. For an arbitrary object and arbitrary axes, it can be represented as a symmetric rank-two tensor. Once known about the center of mass, it can be calculated for motion about any other point through the parallel axis theorem.  The torque on an object is equal to this quantity times the angular acceleration, while the rotational kinetic energy is one half times this quantity times the angular velocity squared.  For ten points, name this rotational analog of mass, which for a solid sphere is two-fifths times mass times radius squared about its center.

ANSWER: Moment of inertia
21. This author wrote only two nonfiction books during his career: Thrilling Cities, a travel guide, and The Diamond Smugglers.  He named his most famous character after an ornithologist to whom he later sent an autographed copy of You Only Live Twice.  His career in British naval intelligence provided him with plenty of material for his most famous series.  Becoming popular in America after JFK listed From Russia with Love as one of his favorite books, for ten points, name this author of Chitty-Chitty Bang-Bang and the creator of James Bond.

ANSWER: Ian Fleming
BONUSES
1. For ten points each, answer some questions about the impeachment of Andrew Johnson.

[10] Johnson was politically opposed by this political faction, which included Thaddeus Stevens and Benjamin Butler.  This faction favored harsh treatment of the former Confederate states.

ANSWER: Radical Republicans 

[10] Johnson was impeached for violating the Tenure of Office Act after attempting to replace this secretary of war who had been appointed by Lincoln.

ANSWER: Edwin Stanton
[10] Congress impeached Johnson for violating this piece of legislation, which was later ruled unconstitutional and stated that the president could only remove Cabinet officials after the Senate approved a replacement.

ANSWER: Tenure of Office Act
2. For ten points each, identify the following about a pair of unfinished literary works.

[10] In this posthumously published novel, an Italian painter named Tintorelli offers a set of unpleasant legal recourses to the accused Josef K.  None of them prove helpful to Josef, but Tintorelli does succeed in selling him several paintings.

ANSWER: The Trial (accept Der Process) 

[10] Though unfinished, this novel also discusses bureaucracy, though of a feudal variety.  In it, K. struggles to gain permission to work as a land-surveyor from an unreachable man named Klamm.

ANSWER: The Castle (accept Das Schloss)
[10] This author from the modern-day Czech Republic wrote both The Trial and The Castle, in addition to “In the Penal Colony.”

ANSWER: Franz Kafka
3. Answer the following about attractions in South Dakota for 10 points each.

[10] Begun in 1948, this memorial in honor of this chief of the Lakota Sioux is a bust larger than the faces on Mount Rushmore.

ANSWER: Crazy Horse Memorial

[10] Located in Mitchell, South Dakota, is this building decorated with murals made from grains and the namesake material.  It hosts the basketball games of Dakota Wesleyan University.

ANSWER: Corn Palace
[10] Purchased in 1931 by Ted Hulstead, this store is known nationwide for the 80-foot-tall Apatosaurus that can be seen from I-90, its billboards all along that highway that often advertise free ice water, and its signature flying jackelopes.

ANSWER: Wall Drug Store
4. Pencil and paper ready.  This bonus is sure to electrify you.  For ten points each, calculate the effective resistances of the following sets of resistors:

[10] Two resistors in series, each at 4 ohms.

ANSWER: 8 ohms

[10] Three resistors in parallel, each at 12 ohms.

ANSWER: 4 ohms

[10] Three resistors in two branches wired in parallel. One branch has a 4-ohm resistor and a 2-ohm resistor in series and the other branch has a 12-ohm resistor.

ANSWER: 4 ohms

5. Given a Greek god, name its Roman equivalent for ten points each:
[10]Artemis

 ANSWER: Diana 

[10] Eros

ANSWER: Cupid 

[10] Hades

ANSWER: Pluto 

6. Identify the following symphonies of Ludwig van Beethoven, for ten points each:

[10] This symphony in E-flat major was originally to be titled after Napoleon Bonaparte, but after the Frenchman was proclaimed Emperor of the French, Beethoven in disgust changed the title to Sinfonia Eroica.

ANSWER: 3rd Symphony
[10] This symphony in F major premiered in 1808 and contains movements titled Scene at the Brook and Shepherd’s Song, a reflection of Beethoven’s love of nature.

ANSWER: 6th Symphony (accept Pastoral Symphony)

[10] Premiered alongside a work commemorating the Duke of Wellington’s victory at the battle of Vittoria, this symphony in A major was one of Beethoven’s more popular symphonies while he was still alive.

ANSWER: 7th Symphony
7. For ten points each, name the island, given a clue about Napoleon Bonaparte.

[10] This island, Napoleon’s birthplace, had been given to France by Genoa after France suppressed a rebellion there in 1769.

ANSWER: Corsica
[10] Napoleon was imprisoned on this island in the Mediterranean after the Treaty of Fontainebleau in 1814, following his defeat at the Battle of Leipzig in 1813.

ANSWER: Elba
[10] After the Battle of Waterloo, Napoleon surrendered to the captain of the HMS Bellerophon, who kept him at sea for over two weeks until delivering him to his new prison on this island in the middle of the Atlantic.  Napoleon died there.

ANSWER: St. Helena

8. Pencil and paper ready. For ten points each, give the slope-intercept form of the line that these functions approach as x approaches infinity.

[10] e^(-x)+x+3 [e to the minus x plus x plus 3]
ANSWER: y = x+3
[10] (10x^3 + 8x^2 + 3x + 6)/(x^2 – 5x- 3) [ten x cubed plus eight x squared plus three x plus six, all over the quantity x squared minus five x minus three]

ANSWER: y = 10x
[10] arctan x [arctangent of x]
ANSWER: y = pi/2
9. For ten points each, identify the following programming languages.

[10] This object-oriented language compiles to a machine-independent bytecode.  Sun Microsystems developed the reference implementation.

ANSWER: Java

[10] This language was invented by Rasmus Lerdorf in 1995 and has seen widespread server-side use in creating dynamic web pages.

ANSWER: PHP

[10] This functional language supports lazy evaluation and functions as first-class objects but only includes one namespace.  This Lisp variant is used in many texts, including Structure and Interpretation of Computer Programs.

ANSWER: Scheme
10. Name some works of Chilean literature given descriptions, for ten points each: 

[10] This most famous work of Pablo Neruda was also his first published volume of poetry. It was controversial because of the erotic nature of some of the poems.
ANSWER: Twenty Love Poems and a Song of Despair or Veinte poemas de amor y una canción desesperada
[10] Despite his often furious and violent disposition, Esteban is deeply in love with his wife, Clara, in this Isabel Allende novel about the Trueba family.
ANSWER: The House of the Spirits or La casa de los espíritus
[10] This 1914 collection of sonnets by Nobel Prize winner Gabriela Mistral is thematically similar to one of her later works, Desolación; in both works, Mistral talks of her feelings towards pain and loss. 
ANSWER: Sonnets of Death (accept Sonetos de la Muerte) 

11. The end of the NFL season always sees a considerable number of coaches suddenly out of work.  Answer the following about some of them for ten points each.

[10] This former coach of the Saints was recently told by the St. Louis Rams that after his interim tenure with a 2-10 record, he would not become the permanent head coach.

ANSWER: James Donald “Jim” Hastlett
[10] Despite winning two Super Bowls as head coach, this man was fired after a thirteen-year tenure when the Chargers came from two games back to eliminate the Denver Broncos from playoff contention.

ANSWER: Michael Edward “Mike” Shanahan
[10] Despite guiding his team to a Super Bowl victory over his ex-team, the Raiders, in Super Bowl XXXVII (37), this head coach of Tampa Bay was recently fired after his team lost its last four games.

ANSWER: Jon David Gruden
12. For ten points each, identify the following about a 20th-century author.

[10] His first three novels, Cup of Gold, The Pastures of Heaven, and To a God Unknown, had little success, but the thirteen novels that followed resulted in the 1962 Nobel Prize.

ANSWER: John Steinbeck
[10] This fourth Steinbeck novel records the adventures of a Mexican community in California as a modern version of Thomas Mallory’s tales of King Arthur and his knights.

ANSWER: Tortilla Flat
[10] Ed Ricketts, a marine biologist and friend of Steinbeck, provided him with the character Doc in this novel about a small California town and featuring a great frog-hunting expedition led by Mack. 

ANSWER: Cannery Row
13.  Identify the following chemical element superlatives, for ten points each:
[10] This transition metal is the best conductor, with a conductivity of over 63 million Siemens per meter.

ANSWER: Silver
[10] One of two answers will be accepted for this part, as it is unclear which of these elements, adjacent on the periodic table, is the densest.

ANSWER: Osmium or iridium
[10] One of the primary components of many minerals, this is the most abundant element in the earth’s crust.

ANSWER: Oxygen
14.  For ten points each, given the name of a senior U.S. senator and his or her state, name the state’s junior senator.

[10] Dianne Feinstein; California

ANSWER: Barbara Boxer
[10] Daniel Inouye (ih-NO-ay); Hawaii
ANSWER: Daniel Akaka
[10] Mike Enzi; Wyoming

ANSWER: John Barrasso
15. For ten points each, answer some questions about Pre-Columbian cultures of present-day Latin America.

[10] This culture existed in south-central Mexico around the San Lorenzo and La Venta centers until about 400 BC.  This culture is well remembered for its art including its construction of giant stone heads.

ANSWER: Olmec

[10] This culture in southern Peru is well known for its construction of aqueducts that still function even today and for its construction of geoglyphs commonly called “lines.”

ANSWER: Nazca
[10] This culture, known for its written language and mathematical systems, was centered in southern Mexico until its collapse due to an ecological disaster, although the culture never entirely disappeared.

ANSWER: Maya

16. The Cherokee Nation brought two cases to the Supreme Court with a former attorney general as its lawyer.  For ten points each,

[10] In 1832, this case resulted in the court defending the sovereignty of Native Americans against the states.  It is named for a missionary who aided the Cherokee and the state in question.

ANSWER: Worcester v. Georgia
[10] Andrew Jackson disliked the ruling in Worcester against Georgia and ordered the Cherokee, as well as four other Native American groups, to leave Georgia by enforcing this legislation, passed in 1830.

ANSWER: Indian Removal Act
[10] The route taken by both the Cherokee and Choctaw is referred to by this lachrymose epithet.

ANSWER: The Trail of Tears
17. In the first reaction of the Calvin cycle, carbon dioxide is added to ribulose biphosphate to form 2 molecules of 3-phosphoglycerate. For ten points each,
[10] This enzyme catalyzes the fixation reaction. It is the most abundant protein in the world, constituting up to fifty percent of all the protein in every plant leaf.

ANSWER: rubisco (or ribulose bisphosphate carboxylase/oxygenase)

[10] In the next step, this molecule formed in the light reactions is used to reduce 3PG to form glyceraldehyde-3-phosphate. 

ANSWER: NADPH
[10] In the final step, this molecule converts ribulose monophosphate back into RuBP. It is formed in large quantities through aerobic respiration.

ANSWER: ATP (or adenosine triphosphate)
18.  Answer the following about the loves of Italian poets, for ten points each.

[10] He chose Beatrice to take over for Virgil as his guide.
ANSWER: Dante Alighieri (accept either)

[10] In his work Secretum meum, he reveals that Laura, the subject of several poems, is married to another man.

ANSWER: Francesco Petrarch
[10] His second and third odes mourn the loss of the pet sparrow of his lover Lesbia, who was the subject of twenty-five odes in all.

ANSWER: Gaius Valerius Catullus
19. Identify these fundamental theorems for ten points each.
[10] Every polynomial equation of degree n with complex coefficients has n complex roots.

ANSWER: Fundamental theorem of algebra
[10] If f is a real, continuous function over the interval from a to b and g is its antiderivative, then the integral of f from a to b equals g(b) minus g(a).

ANSWER: Fundamental theorem of calculus
[10] Every integer greater than 1 can be written as a unique prime factorization.

ANSWER: Fundamental theorem of arithmetic
20. Everyone hates abstract art, so name the artists of these extremely abstract paintings for ten points each.
[10] Composition with Red, Yellow and Blue
ANSWER: Piet Mondrian
[10] Autumn Rhythm
ANSWER: Jackson Pollock
[10] Portrait of Daniel-Henry Kahnweiler
ANSWER: Pablo Picasso
