It can be calculated for a fluid interface with the Gibbs-Thompson or Young-LaPlace equation if mean curvature is known. Related to the density change between liquid and vapor phases by tHe MacLeod Equation, it can be measured with a stalagmometer by the drop-weight method. Decreasing with increasing temperature, it is high in molecules exhibiting hydrogen bonding. Represented by gamma, FTP identify this chemical concept, the cohesive force that must be overcome for a liquid drop to spread. 

Answer: surface tension
The negative sum of the derivative of energy density with respect to time and the dot product of current density and electric field is equal to the divergence of this quantity, which is typically given with unit power per area. For a region containing no sources or sinks the value of its divergence is 0. Generally defined as one over the permeability of free space times the cross product of electric and magnetic fields --for 10 points -- name this physics construct which is named for its British formulator and for an electromagnetic wave gives both its magnitude and direction. 

Answer: Poynting vector

Attempts by the Ocean Drilling Project to image the lithosphere-asthenosphere boundary on this tectonic plate have been unsuccessful. It is situated between two subduction zones, one, which gives rise to Ryukyu and Marianas Trenchs, the other to two arcs of volcanoes, the Bicol and the Bataan, which includes Pinatubo. Located at the convergence of the Eurasian, Pacific, and South China Sea Plates, FTP name this tectonic plate that is named for a 7000-island archipelago. 

Answer: Philippine Plate 

First developed by Otakar Boruvka in order to find an efficient to provide electricity to Bohemia, in a similar problem the Steiner ratio bounds the ratio of its length to an optimal traversal. Although theoretically, algorithms of this type could run in linear time, currently the two best algorithms run in Big O of k log k where k represents the number of edges or vertices respectively for Kruskal's and Prim's methods. Defined as a minimum-weight traversal of a weighted graph which visits all vertices, FTP name this construct of computer science, one such example of which provides a near-optimal solution to the traveling salesman problem.

Answer: minimum spanning tree 

Ken Ribet's 1986 proof of the "epsilon conjecture" established a connection between this conjecture and a more famous problem. Holding that there exists an eigenform under the Hecke operators in modular form of weight two, for a given elliptic curve with integral coefficients, it links the fields of topology and number theory and was first proven by Andrew Wiles. For 10 points name this conjecture used to proof Fermat's last Theorem that is named for its Japanese formulator and his student.

Answer: Taniyama-Shimura Conjecture 

All their solutions satisfy the Clausius-Duhem entropy inequality and are only valid when time and length scales are in local thermodynamic equilibrium. Derived by substituting the Newtonian stress tensor into the Cauchy momentum equation, examples of exact analytic solutions to them include Couette and Poiselle flow. Simplifying to Euler's equation of Invicid Flow at high Reynold's numbers, FTP, identify these equations which are derived from the conservation and continuity equations for fluid flow. 

Answer: Navier-Stokes equation(s)

Proteins destined for these organelles are post-translationally modified to include mannose-6-phosphate residues on their N-linked oligosaccharides, and the addition of the M6P tag to enzymes such as aryl-sulfytase A is being investigated as a potential treatment for diseases that affect them such as metachromatic leukodystrophy and Fabry's disease.  Once inside these structures the proteins and their M6P tags dissociate due to the environment created by vacuolar ATPase, which is closely related to the proton pump used in oxidative phosphorylation.  FTP, identify these organelles, whose hydrolases function best at a pH of 5 and which are structurally similar to peroxisomes?

Answer: lysosomes

**********************

One crescendo of this novel features the character Raymond being shot as he was attempting to scale a garden wall for a rendezvous with Noun, the foster sister and maid of this titular character. After beginning an affair with Raymond, she and her husband move to Bourbon Island, from which she escapes after meeting Eugene at Lataniers Creek. The news of her husband's death prompts her to return with her cousin Ralph. The pair then plan to commit suicide by plunging off a waterfall before deciding instead to live as refuges. For 10 points-- name this titular creole woman of a novel by George Sand. 

Answer: Indiana

Water images pervade this collection's third component, which is named for a group of rocks off of Massachusetts. The more famous first poem is more nostalgic and begins "Time present and time past // Are both perhaps present in time future." while the poet concludes that Love alone can release us from our earthly desires in the final entry, which is named for a 17th century Anglican community. Including "East Coker," "The Dry Salvages" and "Burnt Norton" --for 10 points-- name this poetic series which ends with "Little Gidding" and was written by TS Eliot. 

Answer: Four Quartets [FYI: Salvages is pronounced to rhyme with assuages]

This author sets much of his work in the fictional Bayonne, which is patterned on his native Point Coupee (Koo-Pee). After finding limited success with his first two novels, Catherine Carmier and Of Love and Dust, his most recent novel centered on the character Grant Wiggins who is requested by Ms. Emma to talk with her son who has been sentenced to the electric chair. His most famous work, the portrayal of whose title character won Cicely Tyson an Emmy, is the story of a one hundred and eight years old woman, who tells her own experiences from the civil war to civil rights. For 10 points-- name this Louisiana born writer of A Lesson Before Dying and the Autobiography of Miss Jane Pittman. 

Answer: Ernest Gaines 

Fifty-nine years after it was first published, the mysterious ending of this work, its authors only novel, was explained in a sequel in which Captain Len Guy treks to Tsalal Island to seek information on his lost brother. Augustus Barnard is a friend of the title character who arranges for him to stowaway on the ship, Grampus. Following a mutiny, an encouter with savages, and cannibalization of a fellow sailor, the novel ends unresolved with the mutineer Dirk Peters and title character drifting in a canoe. Continued in Sphinx of the Ice Fields by Jules Verne, --for 10 points-- name this only novel by Edgar Allan Poe who tells of the misadventures of the namesake Nantucket mariner. 

Answer: Narative of Arthur Gordon Pym 

In a preface to a 1948 anthology Jean Paul Sartre leant support to this movement's tenets, though four years later the comparison by its most famous member of a three word phase to "reason is Hellenic" drew criticism from Frantz Fanon. In 1966 Christopher Okigbo declined to accept an award on the grounds it had connotations of this movement. Its name was coined in the poem "Notebook of a Return to My Native Land" by Aimé Césaire thought it reached its height with the publication of the aforementioned Black Orpheus. For 10 points -- identify this movement that sought to affirm African cultural heritage whose most famous representative was Léopold Senghor. 

Answer: Negritude

Hroswitha of Gandersheim claims to have written her plays so that her nuns would spend less time reading this author. Lucius Turpio, a leading actor of the time, promoted the author's early career, but his help was not enough to prevent the failure twice of the work, The Mother-in-Law. Though none of his extant work is original, the most notable achievement of this playwright was the quality of the latin in which his works were rendered. The author of six extant works and precursor to the modern comedy of manners -- for 10 points -- name this Latin author whose quality adaptation of source material by Meander affected his release from slavery. 

Answer: Publius Terentius Afer or Terence 

**********************

This legislative action was made necessary following the collapse of an agreement reached between David Erksine and President Madison. In response to the act, French minister Duke de Cadore, while attempting to use the U.S. to circumvent the Orders in Council, lied to Ambassador John Armstrong saying that the Berlin and Milan Decrees would be revoked while in fact knowing that Napolean's Decree of Trianon would strengthen the anti-American French position. Succeeding in hastening the onset of the War of 1812 and intended to reverse the course precribed by the Embargo and Non-Intercourse Acts --for 10 points-- name this May 1810 bill sponsored by a congressman from North Carolina. 

Answer: Macon's Bill No. 2 

This rebellion lost steam when its two leaders came into conflict and one killed the other. Originally a Tao’ist faith healer, Chang Ling, whose grandson was celestial master during its greatest extent, began the central movement. Surpassing the reach of the earlier Yellow Turban Uprising, prior to Chang Lu's AD 215 surrender to general Ts'ao Ts'ao, the rebellion had engulfed the entire present-day Szechwan province. Greatly contributing to the decline of the Han dynasty --for 10 points-- name this uprising, which takes its name from the payment, charged by Chang Ling in exchange for healing. 

Answer: Five Pecks of Rice or  Wu-tou-mi or Wudoumi 

His mother was the daughter of a priest of the Heliogabalus and legendarily his father proposed based on a horoscope that she would be queen. Deified after he was murdered during his second campaign against the Parthians, his reign saw the extension of citizenship to all freemen in the Antonine Constitution. Originally co-emperor with his brother he became sole emperor when at the apartment of his mother, Julia Domna, he arranged for centurions to murder Geta. The son Septimius Severus --for 10 points-- name this Roman emperor whose more familiar name referred to a hooded tunic.

Answer: Caracalla OR Septimius Bassianus OR Marcus Aurelius Severus Antoninus Augustus 

In 1792 a 69-foot obelisk was erected at Nieuwburg Castle to commemorate the signing of this treaty. Mainly reinstating the status quo, the agreement restored French and Spanish holdings to their owners prior to the Treaty of Nimwegen. One its provisions provided for Savoyard independence and in the later Treaty of Vienna France regained Lorraine that it originally lost in this document. Later confirmed by the Peace of Utrecht and responsible for the succession of William III as king of England --for 10 points-- name this 1697 treaty which ended the War of the Grand Alliance. 

Answer: Treaty of Ryswick or Rijswijk

In 1202 Bishop Albert von Buxhoevden founded the Order of the Brothers of the Sword to forcibly convert this historical region's native pagan tribes to Christianity. The order was dissolved in 1561 when the Union of Wilno the region was split at the Dvina river in appeasement of Ivan the terrible who had invaded.  Eventually ceded to Russia in the Treaty of Nystad, one cause of the Great Northern War was Charles XII's invasion of this territory. For 10 points-- name this historical region that included nearly all of modern Latvia and Estonia. 

Answer: Livonia 

In the 1844 Hannegan letter this New Hampshire native urged the annexation of Texas and during his time in the Senate opposed the Wilmot Proviso. He resigned twice from cabinet positions: first in 1842 over differences with Daniel Webster over the right to search and again in 1860 in protest of Buchanan's decision not to reinforce Charleston. In 1848 many anti-slavery democrats joined the Free Soil Party in protest of his support of popular sovereignty following his nomination for president. For 10 points-- name this War of 1812 veteran and Michigan senator. 

Answer: Lewis Cass 

***********************

Extending from the Lesser Caucasus to the margin of the Kura River lowland, the early nineteenth century saw the dissolution of the namesake khanate and in the Treaty of Gulistan this region passed to Russia. Its parliament declared its independence in 1991, though it is only recognized by Yerevan. Reaching its maximum height at Gyamysh, its chief industrial center and capital is Stepanakert. FTP name this enclave of the Caucasus, claimed by both Armenia and Azerbaijan. 

Answer: Nagorno-_Karabakh_ (FYI: Nagorno translates as mountain; the range is the Karabakh)

This ritual consists of a number of rak'a, each of which consists of a sequence of positions: ruku, sujud, julus, and sujud. Though usually performed in private, adherence, as part of a congregation is traditional for E'ids and at al-jum'ah, respectively festival days happening twice yearly and a weekly Friday noon gathering. Sometimes preceeded by ritual ablution, it begins with the niya and ends with the shahadah. Defining, according to the Qu'ran, true believers along with Zakat --for 10 points-- name this pillar of Islam, prayer prescribed five times daily.  

Answer: Salat or Salah

The Benini coefficient is a surface description of patterns of this phenomenon whose occurance the Featherman-Jones-Hauser hypothesis attempts to explain. The Blau-Duncan model was previously used an example of it within the status-attainment tradition and the earliest theory for it may be Vilfredo Pareto's circulation of elites. For 10 points-- name this sociological term which refers to the shifting within a system of social stratification.

Answer: social mobility 

Known as Fintan in some legends, this mythological figure was renowned for imbibing crimson hazel nuts. The poet Finneces spent seven years in search of the figure, which was said to dwell in the well of Seagis near the river Boyne, because it had been prophesized that its captor would be rewarded with omnipotence. Eventually caught with the aid of the youth Demne, the youth burnt his finger preparing it and when he sucked on his thumb to cool the burn became beneficiary of its gift. Described in the Fenian cycle --for 10 points -- name this mythical creature responsible for the wisdom of Fionn MacCool. 

Answer: The Salmon of Knowledge

Max Born's 'In Natural Philosophy of Cause and Chance' posits that the key to the resolution of this controversial philosophical idea is not innate achievable, but rather by mutual agreement. Associated with the concept of will by Schopenhauer, distinction between aspects of the idea is addressed in Prolegomena to Any Future Metaphysics. Expressed in Critique of Pure Reason as "concepts of the understanding" for that which is not empirically discernable --For 10 points-- give this Kantian concept contrasted with phenomena. 

Answer: noumenon OR thing in itself OR Ding an sich

This work is centered on a thought experiment that is referred to as the original position. Parties in the original position are concerned with what the author terms as primary goods, whose equitable distribution is theoretically assured by adherence to the difference principle. The actors, who are deprived of information concerning the morally irrelevant characteristics of the citizens they represent, are therefore free to act in such a way that manifests the titular concept. Centering about the so-called veil of ignorance --for 10 points-- name this famous work concerning societal fairness, written by John Rawls. 

Answer: A Theory of Justice 

Originally owned by Maréchal de Créquy, at this center of this painting an elderly woman in an orange tunic, who would be used as a model for a character in Gericault's Massacre at Chios, kneels. At the right a man wears yellow armor modeled after the ancient 'lorica' and at the left Romulus, dressed in a red cloak, watches as the titular action is carried out. Held by the Metropolitan Museum of Art --for 10 points-- name this Poussin work which depicts the Roman army taking women of the namesake tribe. 

Answer: _Abduction_ or _Rape_ of the _Sabines_ or _Sabine Women_ or  (do not accept: Carrying off of the Sabines, which is another work held by the Louvre) 

In 1942 this artist spent time on a Connecticut farm with Saul Schary and the resulting "Apple Orchard" is one of 140 drawing, which were featured, in a recent Whitney Museum exhibition. Influenced by Matta and Breton, his move towards abstraction influenced DeKooning. After marrying Agnes Magruder he spent time on her family's Virginia farm and produced landscapes, though the most prevasive motif of his work was his mother who died at an early age of starvation. Following a series of setbacks including a fire that destroyed much of his work in 1948 he committed suicide. Born Vostanik Adoyan and taking a more familar pseudonym after immigrating to the US following the diaspora of his people by the Turks --for 10 points-- name this Armenian-American abstract expressionist of The Liver is the Cock's Comb.  

Answer: Arshile Gorky (accept before given: Vostanik Adoyan)

Following his move to Leipzig in 1886, Edvard Greig first encouraged this composer. He first gained popularity in England, via such works as Brigg Fair and the orchestral interlude, 'A Walk to Paradise Garden,' which were promoted by Thomas Beecham. He composed Sea Drift, Mass of Life, and Songs of Sunset, while at his French home but is more remembered for the tone poems: Summer Night on the River and On Hearing the First Cuckoo in Spring. FTP, identify this English composer of A Village Romeo and Juliet. 

Answer: Frederick Delius 

It derives its name from the song "Les Haricots Sont Pas Sals" which translates from the French literally as "The beans aren't salty." It originated in the early 20th century and gained popularity as a music form in the 1950's with artists such as Boozoo Chavis and Clifton Chenier. In the 1980's Rockin' Sidney had a grammy winning hit with the song "My Toot Toot" which sparked a revival of international interest in the style which is traditionally popular among the African American population of Southwestern Louisiana. Dominated by the accordeon and an emblematic appropriated household item --for 10 points-- name this form of Cajun folk music, perhaps most famous for its instrumental use of a washboard. 

Answer: Zydeco 

Name the following about a pair of Florentine Sculptures: 

1. This Cellini sculpture was originally placed atop relief of Perseus freeing Andromeda; this nude title bronze figure holds a sword in his right hand and his victim in his left. 

Answer: Perseus with the Head of Medusa

2. This Flemish sculptor created the equestrian statue of Cosimo I for Palazzo Vecchio and an Abduction of the Sabines. 

Answer: Jean Boulogne aka Giovanni Da Bologna OR Giovanni Bologna 

3. Both Cellini's Perseus and Bologna's Abduction are found in this location behind the Uffizi designed by Andrea di Cione Arcangelo as a place to hold public ceremonies. 

Answer: Loggia dei Lanzi 

Name the following about a composer: 

1. A native of Cádiz and student of Pedrell and Tragó, his first work two act opera Life is Short. 

Answer: Manuel da Falla
2. This da Falla opera based on the mime-play The Magistrate and the Miller's Wife and premiered in its London with designs by Picasso and choreography by Massine.

Answer: El sombrero de tres picos or The Three-Cornered Hat

3. De Falla left this vast oratorio based on Catalian poems by Jacinto Verdaguer unfinished at his 1946 death.

Answer: Atlantida

Answer the following about situation from the Bible. 

1. This king is identified in chapters 5 and 8 of Daniel as the son of Nebuchadnezzar. 

Answer: Belshazzar [FYI: The name appears as Balthasar in other sources, such as Baruch]

2. Daniel interpreted this riddle at Belshazzar’s feast to mean that the kingdom would be divided.

Answer: Mene, Mene, Tekel, Upharsin [FYI: translated as "It has been counted and counted, weighed and divided"]

3. According to Daniel, Belshazzar died that evening and was succeeded by this king. 

Answer: Darius the Mede [FYI: Historically the successor is believed to be Cyrus the Persian, but the book of Daniel is explicit in naming Daris the Mede]

Answer the following about the Hindu Samudramathana or Churning of the Ocean: 

1. Following the great flood, the churning was necessary to retrieve many lost objects including this nectar of immortality that takes its name from the Sanskrit for "not death." It is the basis of the name of a Punjabi city. 

Answer: Amrit (do not accept: Soma or Amritsar)

2. This avatar of Vishnu dove to the Ocean floor so that Mount Mandara could be set on his back. 

Answer: Kurma the tortoise

3. The churning brought up this poison that Siva drank in order to protect humanity. 

Answer: Halahala 

Since 2001 the Düsseldorf Identity Foundation has awarded a bi-annual Prize to thinkers who produce high-quality work on the subject of identity. Name the following concerning the award: 

1. The award's namesake is this 13th century German is considered the most influential Christian Neoplatonist. He coined the term "scintilla animae" or "soul-spark" and identified it with the scriptural "Imago Dei"

Answer: Meister Eckhart
2. The first recipient of the Meister Eckhart prize was this modern American pragmatist and author of works such as Contingency, Irony and Solidarity. 

Answer: Richard Rorty
3. The second recipient of the Meister Eckhart prize was this French anthropologist whose Brazilian field work is reflected in The Elementary Structures of Kinship and Tristes Tropiques. 

Answer: Claude Levi-Strauss
Answer the following about a German philosopher, historian, and literary critic. 

1. This man is the author of the works Critique of Historical Reason and Introduction to the Human Sciences. 

Answer: Wilhelm Dilthey

2. Dilthey was a key player in the development of this philosophical sub-field pioneered by Schleiermacher. Dilthey's work in the field dealt with contrasting the objective scientific method with interpretive methodologies. 

Answer: Hermeneutics 

3. Dilthey's Hermeneutics centered on this understanding of human activities. Max Weber also used the term. 

Answer: Verstehen 

Name the following Asian Deserts: 

1. Bordered by the Indus plain, Aravalli Range and Rann of Kutch, this large desert covers a large part of the Indian state of Rajasthan and part of Pakistan. 

Answer: Thar Desert or Great Indian Desert

2. Bordered by the Sarykamysh Basin and the Amu Darya, it occupies about 70 percent of the area of Turkmenistan. 

Answer: Karakum Desert

3. Bordered by the Tien Shan and Kunlun Shan Mountains, it is located in the central part of the Chinese of the Tarim Basin.

Answer: Takla Makan Desert 

For ten points each-- name the following anthropologists from clues about their ethnographic research. 

1. From 1906 to 1908, he studied the Jarawa and Onge peoples of the Adaman islands and advocated a structural functionalist approach to anthropology. 

Answer: A.R. _Radcliffe-Brown_

2. Under the supervision of Radcliffe-Brown, this anthropologist and partner *Reo Fortune* studied the Manus tribe of the Admiralty Islands. 

Answer: Margaret _Mead_

3. In the work, Naven, this husband of Mead wrote on the New Guinean Iatmul tribe. He attempted to reconcile Radcliffe-Brown's structural functionalism with Benedict's aesthetics.

Answer: Gregory _Bateson_

Answer the following about an economist: 

1. In this man's Value and Capital he introduced the Slutsky decomposition of demand into substitution and income effects; He won a Nobel Prize in 1972 along with Kenneth Arrow. 

Answer: Sir John Hicks

2. In his Theory of wages, Hicks introduced this term for the ease with which one factor can be exchanged for another. 

Answer: elasticity of substitution

3. Another of Hicks achievements was the development of this model for which interest rate is plotted against national income on the same graph as a liquidity plot. 

Answer: IS-LM Model 

Answer the following about the discovery of a subatomic particle: 

1. With a mass that is one-seventeenth that of the tau lepton, this particle decays into an electron or positron. 

Answer: muon

2. The muon was discovered using this particle detector which works by producing a super-saturated volume of air. 

Answer: Cloud Chamber 

3. Muon are formed from the decay of this other particle made up of combinations of up and down quarks and their anti-particles. 

Answer: Pion 

*******************

Answer the following about a work on Edmund Spenser: 

1. In 1579 Spenser published series of twelve eclouges which correspond to the twelve months. 

Answer: Shepheards Calendar 

2. Spenser adopts this name in the first and last components of the Sheperds Calendar.

Answer: Colin Clout 

3. In parody of Ambrose Phillips, this 18th century author published a series of six pastorals called A Sheperds Week in which he appropriated the character Colin Clout. 

Answer: John Gay 

Answer the following about a poem: 

[15] 1. This poem includes the line" And after many a summer dies the swan. // Me only cruel immortality."

Answer: Tithonus 

[05] 2. This Victorian wrote Tithonus. 

Answer: Alfred Lord Tennyson 

[10] 3. According to legend Thithonus was granted immortality but not eternal youth by this daughter of Hyperion and Greek goddess of the dawn. 

Answer: Aurora

Name the following characters from the novel, the Plum and the Golden Vase: 

1. After murdering his dwarf husband, this nymphomanical protagonist of the work moves into the household of Hsi-men as his fifth wife. 

Answer: Golden Lotus (P'an Chin-Lien) 

2. Hsi-Men has an affair with this wife of his neighbor and sworn brother. She later marries Dr. Chiang and incurs the wrath of Hsi-Men.

Answer: Vase (Li P'ing-erh)

3. Golden Lotus originally gave this maid of hers to satisfy her husband. Out of spite for Golden Lotus, she was sold and eventually dies of excessive sexual indulgence

Answer: Plum Blossom (Ch'un Mei) 

Answer the following about Russian Literature: 

1. This term refers to a written narrative that imitates a spontaneous oral account in its use of dialect, slang, and the peculiar idiom of that persona. 

Answer: Skaz 

2. One well-known employer was this inspiration of the Serpoion Brothers. He is best-known for dystopian work in which a 'single-state' is ruled by the 'benefactor.'

Answer: Yevgeny Zamyatin

3. Another employer was skaz was this writer of the stories 'The Steel Flea' and 'Lady Macbeth of the Mtsensk District.'

Answer: Nikolay Leskov (prompt: Stebnitsky, which Leskov used as a psuedonym)

Answer the following about a fictional family from American Literature: 

1. This family headed by mother Bessie is the subject of 'Raise High the Roof Beam, Carpenters and Seymour' and 'Nine Stories.'

Answer: Glass Family 

2. This work centers on two of the Glass siblings. 

Answer: Franny and Zooey 

3. The "Zooey"section of the work is narrated by a Glass sibling who is thought to be an autobiographical creation. For five points each, name the character and author who created the Glass Family. 

Answer: Buddy Glass & Jerome David Saliger 

Name the following Heinrich Boll works: 

1. This work centers on the life of Leni Pfeigger who along with her illegimite son becomes the center of the Cologne counter culture. 

Answer: Group Portrait with a Lady or Gruppenbild mit Dame

2. Alternately narrated by Fred and Kathe Bonger whose face marital difficulty and stuggle with the Catholic Church. 

Answer: Acquainted with the Night or Und Sagte kein einziges wort 

3. This novel examines the lives of three generations of the architectural Fahmel family in the wake of the Nazi regime. 

Answer: Billards at Half Past Nine or Billard um halbzehn

**************

Name the following from the field of Digital Signal Processing: 

1. This fundamental theorem of signal processing, states that a sampled signal cannot unambiguously represent signal components with frequencies above half the sampling frequency.

Answer _Nyquist_-Shannon sampling theorem

2. Frequencies above the Nyquist frequency become indistinguishable when sampled due to this phenomenon. More commonly the term is used to refer to the distortion around the edges of an editted graphic. 

Answer: Aliasing

3. Anti-Aliasing is typically achieved through the use of this type of filter designed to attenuate high frequencies. A simplistic one can be achieved by placing a resistor and inductor in series with a voltage source. 

Answer: Low Pass Filter 

Answer the following relating to types of Supernova: 

1. The least bright of the supernovae, this type results when a very massive star's core begins fusing iron which leads to a shock an a massive increase in brightness. 

Answer: Type II 

2. Type Ia supernovae are thought to be caused by the explosion of a white dwarf, at or close to this mass limit 

Answer: Chandrasekhar limit

3. Type Ib supernovae are thought to be the result of a this type of star collapsing. They are classified as irregular variable stars, and are sometimes also called W stars. 

Answer: Wolf-Rayet star 

Name the following types of Spectroscopy: 

1. Employing the namesake effect discovered by Lise Meitner, this type measures the energy of electrons emitted from that surface when it is irradiated. 

Answer: Auger Electron spectroscopy

2. This type separates ions and records their relative abundance by measuring intensities of ion flux; the most common form is gas chromatography. 

Answer: Mass spectroscopy

3. This type utilizes a physical phenomenon described by Bloch and Purcell. Wüthrich shared a part of the 2002 Nobel Prize in Chemistry for work that employed the Fourier transform in combination with the physical phenomenon. 

Answer: nuclear magnetic resonance spectroscopy

FTPE, identify each of the following about carbohydrates.

1. Carbohydrates are often drawn using this type of projection of horizontal and vertical lines. The projection is named for a German chemist who studied the stereochemistry of sugars.

Answer: Fisher projection

2. This synthesis results in the lengthening of an aldose chain by one carbon atom.

Answer: Kiliani-Fischer synthesis

3. Opposite the Kiliani-Fisher synthesis, this reaction shortens the aldose by one carbon by oxidizing the aldose. Treatment with hydrogen peroxide and ferric sulfate oxidizes the carbonyl group, causing the loss of a carbon dioxide molecule.

Answer: Ruff Degradation

Answer the following questions about the immune system FTPE. 

A.  Representing approximately 10% of human immunoglobulins in the serum, this immunoglobulin is characterized by its pentameric structure and role in the primary immune response. 

Answer: _IgM_ or immunoglobulin _M_ 

B.  These cells express signalling molecules such as B7-1 and LFA-3 which interact with T-h cells, initiating T-cell activation.  Examples include macrophages, dendritic cells, Langerhans cells, and Kupffer cells. 

Answer: _antigen-presenting_ cells or _APC_s 

C.  Consisting of a live attenuated strain of Mycobacterium bovis, this vaccine appears to be protective against tuberculosis for approximately 5 years but causes lifelong positive reactions on TB skin tests, a form of delayed-type hypersensitivity. 

Answer: _Bacille Calmette-Guerin_ vaccine or _BCG_ vaccine

*****************

Answer the following about the 'Iron Duke' of Alva, Fernando Alvarez de Toledo:

1. The duke's efforts were responible for this victory by Charles V over John of Saxony and the Schmalkaldic League. 

Answer: Battle of _Muhlberg_

2. The duke arranged for this treaty that ended the long Franco-Spanish struggle and arranged for the marriage of Spain's Philip II to Elisabeth daughter of the French King Henry II. 

Answer: Treaty of _Cateau Cambrésis_

3. The duke is most infamous for his role as governor of the netherlands and the instalation of this tribunal which sentenced Egmont to death. 

Answer: _Council of Blood_

Answer the following about a terrorist: 

1. This Al-Qaeda operative is believed to have been the mastermind behind the first World Trade Center attack. He was arrested in 1995. 

Answer: Ramzi Ahmed _Yousef_ or Ramzi Mohammed _Yousef_

2. Yousef was resposible for planning this operation which aimed to assasinate the pope during a Philipine visit. The operation takes its name from Arabic slang for "explosion." 

Answer: Operation _Bojinka_

3. Yousef chose the Philipines due to the presence of this Muslim separatist group based in the archipelago's southern islands. 

Answer: _Abu Sayyaf_ or _Al Harakat Al Islamiyya_

Answer the following concerning a famous group of Norwegian Mercenaries: 

1. This group whose name means "sharers in an oath" was sent from Russian to quell a Byzantine rebellion led by Bardas Phocas. 

Answer: Varangian Guard or Varangians

2. The Varangians were sent by this Russian ruler to this Byzantine ruler. The latter had previously arranged for the marriage of the former to his sister and his conversion to Christianity. 

Answer: Vladmir I the Great and Basil II Bulgaroktonus or Basil the Bulgar Slayer 

3. The Varagians greatest defeat came in 1071 to the Seljuks at this Battle. 

Answer: Manzikert

Answer the following about the Supreme Court Cases which upheld legislative acts: 

1. This 1919 case the Court upheld the World War I Espionage Act. Justice Holmes noted that a person who encourages draft resistance during a war is a "clear and present danger."

Answer: Schenck v. U.S. 

2. This 1951 case the Court ruled the 1946 Smith Act constitutional; The ruled was later tempered in Yates v. U.S. 

Answer: Dennis Et Al. v. U.S. .

3. This 1964 case upheld the public accomodations title of the 1964 Civil Rights Act.

Answer: Heart of Atlanta Motel vs. US

Answer the following about a period of Japanese history:

1. Lasting from 1333-1336 this period saw the restoration of Imperial control. 

Answer: Kemmu Restoration

2. This 96th emperor ruler of Japan was responsible for the Kemmu Restoration. 

Answer: Go Daigo 

3. The Kemmu Restoration fell between two longer last Japenese shogunates. For five points each name them. 

Answer: Kamakura and Ashikaga

Answer the following concerning 19th century France: 

[10] 1. Formally headed by General Trochu, its first president was Adolphe Thiers and lasted from 1870 to 1940.

Answer: Third Republic 

[10] 2. In the early days of the republic Thiers was forced to deal with this insurrection in which the insurgents, or Fédérés as they were called, were finally defeated during bloody week.  

Answer: Paris Commune

[10] 3. This financial scandal of 1933 rocked the Third Republic; when bonds ensured by its recently deceased namesake proved worthless, speculation was that he was killed by republic officials to save face. 

Answer: Stavisky Affair

Name the following Treaties. 

1. The first treaty of this name ended the First Anglo-Dutch war in 1654; the second founded the British Commonwealth in 1931. 

Answer: Westminster

2. In the first treaty of this name in 1175, Rory O'Connor pledged allegiance to Henry II; in the second in 1373, John of Gaunt arranged an alliance between Portugal and England against Castille.

Answer: Windsor 

3. The secret treaty of 1670 in which Louis XIV promised Charles II 200,000 pounds a year in exchange for the withdrawal of England from the Protestant coalition against France

Answer: Dover

