Washington University High School Academic Challenge XI
Round 5

TOSSUPS

1. It was originally designed to be built at the Universal Exposition of Barcelona in 1888 , though that proposal was rejected.  After its completion it was criticized for marring the landscape of its present city.  Intended to stand only for 20 years, the city decided to keep it because of its useful communication purposes most notably demonstrated during the 1st Battle of the Marne.  Consisting of three levels one of which is only accessible by lift it stood as the world’s tallest structure until the completion of the Chrysler Building.  Name this iron wrought tower which now stands as the trademark of Paris named after its designer.

ANSWER: Eiffel Tower
2. Its standard was designed by a first cousin of Abe Lincoln's wife, and its independence day was June 15th.  The short-term future of this polity had recently been secured with the defeat of General Jose Castro at the Battle of Olompali.  However with the arrival of the Savannah, William Ide, the first president, and John C. Fremont quickly gave up the idea of an independent republic in favor of annexation.  For ten points name this temporary government of California during the Mexican-American War.

ANSWER: Bear Flag Republic (accept California Republic until California is mentioned)

3. It is the ninth most abundant element by mass in the universe and eighth most abundant in the Earth’s crust, where it is present in minerals like olivine and dolomite.  In organic chemistry, it is used to prepare the organometallic compounds important in the synthesis of alcohols known as Grignard reagents.  In biology, the 2+ [“two plus”] ion of this element serves to activate ATP when bound to it, and as the coordinating ion in chlorophyll.  For ten points, identify this group two element with atomic number twelve and chemical symbol Mg.
ANSWER: Magnesium
4. Its two nearly-separate sub-basins are connected by the Strait of Tiquina, and its single outlet, Rio Desaguadero, flows through the smaller of these sub-basins, Lago Huiñaimarca.  Inside lies the island of Isla del Sol which features many Incan ruins.  Located in the Andes mountains, it is about halfway between La Paz and and Arequipa, It is over 170 kilometers long and 4000 meters above sea level.  For 10 points, what is this lake that sits on the border between Bolivia and Peru?
 ANSWER: Lake Titicaca 
5. An orphan, the protagonist of this novel guesses at his parents’ appearances based upon the inscriptions on their graves.  This work tells how the hero is befriended by Mr. Herbert Pocket after being promised large inheritance by Mr. Jaggers, but learns that Compeyson has framed his benefactor, Magwitch.  Magwitch first appeared when the hero was seven, just before he leaves his sister and Joe to live with Mrs. Havisham. For ten points, name this work about an orphan named Pip, written by Charles Dickens.

ANSWER: Great Expectations
6. According to his contemporary biographer, this monarch detested doctors because they told him to give up roast beef.    That biographer, Einhard, also wrote of his entry into Rome to restore Pope Leo III to power,  , and his son Carloman would become King of Italy.  For 10 points, name this Frankish monarch and son of Pepin the Short whose forces lost the Battle of Roncesvalles, but who was later crowned Holy Roman Emperor on Christmas Day in 800 C.E.

ANSWER: Charlemagne [accept Carolus Magnus, Charles the Great, or Karl der Grosse]

7. The city of Mendes worshipped his soul as if it were a separate deity.  One of the first appearances of his name is found on the Palermo Stone, and he is usually depicted as green-skinned to indicate rebirth.  After his murder by his brother, his wife revived him briefly and at that time conceived their child, Horus.  For ten points, name this husband and brother of Isis, the Egyptian god of the afterlife.

ANSWER: Osiris
8. Pencil and paper ready. A laser enters a transparent medium from air at 45 degrees from the surface normal. The beam is transmitted through the medium at 30 degrees from the normal. Assuming the refractive index of air to be 1, and remembering that Snell's Law says that N-1 Sine-1 equals N-2 Sine-2, for ten points, calculate the refractive index of the unknown medium.

ANSWER: √2 [Square Root of two; accept 1.414, Root 2, or other equivalents]

9. In this author’s debut novel, Flapping Eagle travels to Calf Island in an attempt to get his mortality back. In another of his lesser-known works, a doll-maker named Solanka leaves London for America because of the titular condition. In addition to Grimus and Fury, one of this man’s more recent novels concerns a tight-rope walker who becomes an assassin, Shalimar the Clown. Another of his novels features the exploits of Gibreel Farishta and Saladin Chamcha juxtaposed with a narration of the prophet Muhammed’s life. For ten points, name this Indian author of the Booker Prize-winning novel Midnight’s Children, who also wrote The Satanic Verses,.
ANSWER: (Sir Ahmed) Salman Rushdie 
10. It ranges from an altitude of 10 kilometers to 50 kilometers above the surface of the earth. It is characterized by temperatures that increase with increasing altitude and reaches a maximum temperature of around 270 Kelvin. The upper reaches of this layer are heated by ultraviolet radiation absorbed by the ozone layer, which is located in it. Found above the troposphere and below the mesosphere, for ten points name this layer of the atmosphere that contains the cruising altitudes of most commercial airliners.

ANSWER: Stratosphere
11.  She began her television career as Jackie Ames on The Fresh Prince of Bel-Air.  One of her current shows won the inaugural award for “Outstanding Talk Show – Informative” at the Daytime Emmys.  That show has seen her spend a day as a homeless person and dress up as a fat person for candid reactions from people on the street.  For ten points, name this host of America’s Next Top Model.

ANSWER: Tyra Lynne Banks
12. Late in this phase, kinetochores develop in the centromere region. Chromatids are still held together by a small amount of cohesin at the centromere. Microtubules form between the two poles, or centrosomes, providing an anchor to which the chromosomes will attach. Notable for being when individual chromatids first become visible, for ten points, name this first phase of mitosis.

ANSWER: prophase
13. William Peers wrote the final report on this event, while the story was broken by reporter Seymour Hersh over a year after the fact.  Captain Ernest Medina escaped punishment for ordering the raid against NLF guerillas believed to live in the hamlet codenamed “Pinkville”, but a sentence was imposed on Lieutenant William Calley, leader of the 1st Platoon of Charlie Company.  For ten points, what was this 1968 atrocity in which over 300 Vietnamese civilians were killed by the U. S. Army?
ANSWER: My Lai Massacre
14. Pencil and paper ready.  An ellipse is described by the equation 36x2+9y2=324.  To find the area, one can convert the equation to standard form by dividing through to obtain one on the right side of the equation.  This allows one to determine the length of axes of the ellipse, namely twice the square roots of the denominators for a chosen dimension in the plane.  For ten points, what is the area of this ellipse?  You have 15 seconds.
ANSWER: 18π
15. After attempting to evade a conviction for embezzlement by fleeing to Honduras, he coined the term “banana republic.”  One of his works, “The Last Leaf,” features an invalid woman who swears that she will die when the last leaf falls outside her window, only to find it was a mural.  Another, “A Retrieved Reformation,” includes a former safecracker who must reveal his talents to save a life.  For ten points, name this author who specialized in ironic twists as in “The Gift of the Magi.”

ANSWER: O. Henry (accept William Sidney Porter)
16. His “O How Amiable” for choir and organ concludes with a quotation of the hymn tune “St. Anne”. He wrote the song collections Flos Campi and On Wenlock Edge for chamber instrumentation and voices, and his three-year stint as a hymnal editor led to his contributing the tune “Sine Nomine”. He named the second of his nine symphonies for London and three rhapsodies for Norfolk, the latter of which he first used of the melodies he collected from English folk songs. For ten points, what English composer's best-known works include his Fantasias on Greensleeves and on a Theme of Thomas Tallis?

ANSWER: Ralph [RAYF] Vaughan Williams
17. General Augusto Leigh of the Air Force opposed this man’s elevation to president by the ruling junta in 1974.  His 1980 plebiscite threw out the Alessandri constitution of 1925, but committed him to free elections in 1988, when the the Concertación de Partidos put forth Patricio Aylwin as their candidate to succeed.  His economic team, the Chicago Boys, brought relative prosperity unheard of in 1980s South America, but his tenure is better remembered for human rights abuses, including the Caravan of Death, that began with his overthrow of Salvador Allende [ah-YEN-day].  For ten points, what Army general became dictator of Chile in a 1973 coup?

ANSWER: Augusto José Ramón Pinochet Ugarte
18. In this system, twenty K'in are in a Winal. Eighteen Winal are in a Tun. Twenty Tun are in a K'atun. Twenty K'atun are in a B'ak'tun. The end of a B'ak'tun was a cause for celebration, similar to that of the start of a new millenium. However, many people believe that a doomsday event will occur at the end of the thirteenth B'ak'tun, though there is no evidence supporting this supposed ancient prediction. FTP, identify the time system whose 14th B'ak'tun begins December 21, 2012.
ANSWER: Mayan Long Count Calendar [or Mayan Long Count or Mesoamerican Long Count Calendar] 

19. This deity seems to have issues with canines.  In Ragnarok he will kill and be killed by Garm, the dog who guards the gates of Hel.  In a more famous myth, Fenrir bites off his hand, which he placed in the wolf's mouth as a sign that the gods would not trick the beast—they did.  For ten points, name this Norse God of combat for whom the day "Tuesday" is named.

ANSWER: Tyr
20. Geminga is a rare example of a radio-quiet one, and their solid ionic crusts can break up in so-called starquakes. Above the Tolman-Oppenheimer-Volkoff limit of 2-3 solar masses, they may be less likely than quark stars, but they are the only compact objects just above the Chandrasekhar limit on the size of a white dwarf. The periodic radiation emitted along the axes of their extremely fast rotation gives most of them the name of pulsars. Created following Type II, Ib, or Ic supernovae and lighter than black holes, for ten points, what remnants of stellar collapse are nonetheless so massive that they contain matter too dense for electrons to remain in orbit around protons?

ANSWER: neutron stars (don't accept or prompt on pulsars) 

21. While Sir Thomas is visiting his plantations in Antigua in this work, Yates persuades his household to stage a romantic play.  That results in some scandal, but not nearly so much as when he elopes with Julia.  The return of the Crawfords only makes matters worse, as Mary is to keep Edmund from joining the clergy and Henry only wants to trick Fanny into loving him.  For ten points, name this Jane Austen novel centering on the turmoil of Fanny Price.

ANSWER: Mansfield Park 

BONUSES

1 Answer some questions about Asian empires for ten points each.

[10]  This Islamic empire was established in the Indian subcontinent by Babur in the early 1500s.  It persisted until the Sepoy Mutiny in 1858.

ANSWER: Mughal
[10]  Suleiman the Magnificent was one of the most famous sultans of this empire which was centered in Turkey but spread across the Middle East, North Africa, and the Balkans.  

ANSWER:Ottoman Empire
[10]  This Persian empire was founded in 1501 by Ismail I and he established Shia Islam as its state religion.  The empire fell in the mid-18th century due to increased conflict with its neighbors including the Mughals.

ANSWER: Safavid Empire
2. Identify these notable people who have passed away in 2009, for ten points each.

[10] This American author of a series of novels about Harry “Rabbit” Angstrom died of lung cancer on January 27th.

ANSWER: John Hoyer Updike

[10] This 88-year-old Mexican actor who played Mr. Roarke in Fantasy Island and Khan in Star Trek II passed away on January 14th from heart failure.

ANSWER: Ricardo Gonzalo Pedro Montalbán y Merino

[10] This 91-year-old painter of Christina's World passed away on January 16th.

ANSWER: Andrew Newell Wyeth 

3. For ten points each, answer these questions about a certain concept in Newtonian mechanics.

[10] This vector quantity is conserved in both elastic and inelastic collisions and remains conserved in any inertial reference frame. It is not to be confused with its rotational counterpart, which equals moment of inertia times the angular velocity.

ANSWER: linear momentum

[10] Any net change in an object's linear momentum is given this term, which is usually signified by a capital J.

ANSWER: impulse

[10] By dividing impulse over the time interval, one can derive this famous law, which says that the net force on an object equals the object's mass times its acceleration.

ANSWER: Newton's second law of motion

4. Identify the following James Joyce works given plot clues, for ten points each: 

[10] Joyce’s last novel, this sprawling work vaguely follows the Earwicker family. This novel begins and ends with fragments, which when put together form one complete sentence. 
ANSWER: Finnegans Wake
[10] This semi-autobiographical novel details the formative years of Stephen Dedalus.  The title has been adapted by other authors such as Dylan Thomas and Joseph Heller.
ANSWER: Portrait of the Artist as a Young Man 

[10] The fifteen short stories in this collection all revolve around a central character experiencing an epiphany; Gabriel Conroy in “The Dead” is probably the most famous example. 
ANSWER: Dubliners
5. Pencil and Paper ready.  Given a sequence of numbers, identify its seventh term, for ten points each.  You will have 15 seconds per part.
[10] The Fibonacci sequence.

ANSWER: 13
[10] The sequence of triangular numbers

ANWER: 28
[10] The powers of six, modulo 10.

ANSWER: 6
6. Does anyone still watch the CW anymore?  Let’s find out!  Answer the following for ten points each.

[10] Premiering with great fanfare this year was this update of a 1990’s Aaron Spelling hit which saw the return of some original cast members including Shannon Doherty and Jennie Garth.

ANSWER: 90210

[10] Now in its second year, this show based on a series of novels follows the lives of rich teens on the Upper East Side of Manhattan and stars as Serena van der Woodsen, Blake Lively.

ANSWER: Gossip Girl
[10] Currently the longest running show on the network, it tells the story of the now not so teenaged Clark Kent living in the town that provides the show with its title.  Seriously, shouldn’t he have moved to Metropolis by now?

ANSWER: Smallville
7. For ten points each, answer some questions about the infamous Munich Agreement.

[10] The Agreement decided the fate of this primarily German-speaking area of Czechoslovakia.

ANSWER: Sudetenland

[10] The British and French used this foreign policy technique during the Munich Crisis which involves giving up some concessions in order to avoid armed conflict.

ANSWER: appeasement
[10] This Conservative British Prime Minister was the main proponent of appeasement during the Munich Agreement.  He was forced to resign in 1940 after France was invaded and later become Lord President of the Council under Winston Churchill.

ANSWER: Neville Chamberlain
8. Name these “types” from genetics, for ten points each.

[10] This is the term for the genetic constitution of an organism. 

ANSWER: genotype
[10] The observable characteristics of an organism are called this, the set of characteristics produced by the interaction between its genotype and the environment.

ANSWER: phenotype
[10] The complete set of chromosomes in a eukaryotic cell is known as this, usually shown as a diagram showing each chromosomal pair for an organism.

ANSWER: karyotype
9. For ten points each, give the following about a 1969 novel.

[10] The protagonist of this novel is rescued by Roland Weary, a bloodthirsty admirer of the Three Musketeers, only to be captured by Germans and set to work in a plant producing vitamins for pregnant women.

ANSWER: Slaughterhouse-Five 

[10] This optometrist and former POW is the main character of Slaughterhouse-Five and has become inexplicably “unstuck in time.”

ANSWER: Billy Pilgrim

[10] Vonnegut used this three word phrase to herald all of the deaths in Slaughterhouse-Five.

ANSWER: “So it goes”
10. Identify the following instrumental performers of the 20th century for ten points each.

[10] The world's most famous cellist today, this leader of the Silk Road Ensemble once lost his Domenico Montagnana instrument in a New York taxi. He also owns the Davidov Stradivarius.

ANSWER: Yo-Yo Ma
[10] Shostakovich wrote his first two cello concertos for this man, who played Dvořák's Cello Concerto at the London Proms the day the USSR invaded Czechoslovakia. He also found time to direct the National Symphony Orchestra for 17 years.

ANSWER: Mstislav Leopoldovich “Slava” Rostropovich
[10] This Israeli violinist generally performs seated either on a scooter or with the aid of crutches due to a childhood bout with polio.
ANSWER: Itzhak Perlman
11. Heracles was a hard worker. Identify these labors, for ten points each.

[10] Heracles was instructed to bring back this deer alive to Mycenae. Although it was sacred to Artemis, she forgave him for shooting it because he was forced to by Eurystheus.

ANSWER: Cerynitian Deer

[10] In another labor, he was told to chase these away from a marsh in Arcadia. He did so by making a lot of noise, then shooting them.

ANSWER: Stymphalian Birds
[10] For his last labor, Heracles was instructed to bring back this creature from Hades. It had three dog heads, the tail of a serpent, and heads of snakes along its back.

ANSWER: Cerberos or Cerberus
12. For ten points each answer some questions about British laws and decrees that helped lead to the American Revolution.

[10] This decree by George III forbade colonists from settling or buying land west of the Appalachian Mountains.

ANSWER: Proclamation of 1763

[10] These 1767 acts placed a tax on common imports into the Colonies and also established several new courts to punish smugglers.  These acts were named for the Chancellor of the Exchequer.

ANSWER: Townshend Acts
[10] They included the Quartering Act, the Quebec Act, and the “Murder Act.”  This set of 1774 laws was intended to make an example of Massachusetts after the Boston Tea Party.

ANSWER: Intolerable Acts (accept Coercive Acts)

13. Name these American novels written during the Great Depression era, for ten points each: 

[10] George shoots Lennie at the end of this 1937 novel in order to spare him a painful death at the hands of a lynch mob led by Curley.
ANSWER: Of Mice and Men
[10] This novel, written by F. Scott Fitzgerald in 1934, chronicles the relationship between Dick and Nicole Diver, and it takes its title from Keats’ “Ode to a Nightingale.”
ANSWER: Tender is the Night
[10] Eugene Gant’s life in the fictional town of Altamont, from birth to age 19, serves to mirror the author’s own life in this semi-autobiographical Thomas Wolfe work.
ANSWER:  Look Homeward, Angel: A Story of the Buried Life 

14. Give the molecular geometry of the following molecules according to VSEPR [pronounced “vesper”] theory, for ten points each:

[10] Methane

ANSWER: Tetrahedral
[10] Nitrate ion

ANSWER: Trigonal Planar
[10] Triiodide Ion

ANSWER: Linear
15. For ten points each, name some famous geographical low-points. 

[10] Located over 1300 feet below sea level, this body of water is famous for the scrolls found in nearby caves.

ANSWER: The Dead Sea
[10] Named for the British survey ship that first pinpointed it in 1951 and found within the Mariana Trench, this is the lowest surveyed point on Earth.

ANSWER: Challenger Deep
[10] Competitors often must run on the white road divider line to keep their shoes from melting when they compete in the Badwater Ultramarathon held in this National Park?

ANSWER: Death Valley National Park

16. For ten points each, name the following sorting algorithms.

[10] This n-squared algorithm scans an array for its minimum value and swaps it to the front.

ANSWER: Selection sort
[10] This n-log-n algorithm is ideal for sorting linked lists and other sequential-access data structures.

ANSWER: Mergesort
[10] This algorithm can only operate on digitizable elements and is a generalization of bucket sort.

ANSWER: Radix sort
17. Give the following about the author of “The Wonderful Story of Henry Sugar,” for ten points each.

[10] This man’s first children’s novel, “The Gremlins,” described tiny creatures who sabotage RAF planes and was purchased by Walt Disney, but the film was never made.

ANSWER: Roald Dahl

[10] In this autobiography, Dahl recalls his adventures in Africa while working for the Shell Company and the years he spent as a fighter pilot in the Gloster Gladiators.

ANSWER: Going Solo
[10] This children’s story follows a giant who distributes dreams and bottles up nightmares and who, with the help of Sophie, visits the Queen of England to foil his child-eating relatives.

ANSWER: The B.F.G. 

18. Name these artistic movements from clues, for ten points each: 

[10] This movement’s name comes from the French for “wild beasts.” Key figures in this early 20th century movement were Henri Matisse and André Derain.  
ANSWER: Fauvism 
[10] This 19th century movement is characterized by visible brush strokes, open composition, and emphasis on natural light. The core of this movement was comprised of Monet and Renoir, and to a lesser extent Degas and Cézanne. 
ANSWER: Impressionism 

[10] Masterpieces of this movement include Watteau’s “Embarkation for Cythera” and Fragonard’s “The Swing.” 
ANSWER: Rococo
19. Pencil and paper ready.  Some functions’ derivatives come in patterns.  For ten points each, for a given function, find it’s 2009th derivative.  You will have 15 seconds per part.
[10] e^-x

ANSWER: e^-x
[10] sin x

ANSWER: cos x
[10] x^2008

ANSWER: 0
20. For ten points each give the name of these rulers given their epithets and country

[10] The Impaler, Wallachia

ANSWER: Vlad III

[10] Longshanks, England
ANSWER: Edward I

[10] The Pious, France
ANSWER: Louis I

