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Questions by Ray Anderson, Bruce Arthur, Matthew Feldman, Darwin Fu, Brandon Hensley, Colin McNamara, Evan Silberman, Andrew Ullsperger, and Dwight Wynne
1. Several of these proteins contain the homologous nine-residue sequence R-X-X-L-G-X-I-G-D/N, known as the “destruction box,” and a high concentration of one of them can competitively inhibit its own APC-mediated polyubiquitination.  The TAR sequence of HIV binds to the Tat protein as well as one of these proteins.  In Saccharomyces cerevisiae, three of them can bind to their namesake (*) dependent kinases to form the S phase-promoting factor.  The D1 type of these proteins can function as oncoproteins, while the B type is most active during mitosis.  For 10 points, identify this class of proteins that regulate the cell cycle, so named because their concentration oscillates as cells move through that cycle.

ANSWER: cyclins [accept Cyclin B before “HIV”] (5) [DW]

2. The Villari effect is the magnetic equivalent of this effect, while a Joule effect that has nothing to do with heating is the magnetic equivalent of its converse.  Coefficients associated with it can be measured with a device named after Berlincourt.  This effect is widely utilized in (*) polyvinylidene fluoride, or PVDF, and along with EMA probes, materials exhibiting it are used to generate Lamb waves.  A “balance” based on this effect was the subject of Jacques Curie’s doctoral thesis.  It only occurs in materials whose crystal lattices lack center symmetry.  For 10 points, name this effect in which mechanical stress produces a voltage difference, most commonly observed in quartz. 

ANSWER: piezoelectricity [accept word forms] (3) [DW]

3. The anti-Alzheimer’s agents (+)-ferrugine and anatoxin-α can be produced by reacting these compounds with alkenes, and a cyclopentenone is synthesized from an alkene, carbon monoxide, and one of these compounds in the Pausan-Khand reaction. Another reaction using these compounds as reactants couples two of them using a solution of copper (II) acetate in pyridine; a more versatile method of doing the same thing uses a copper-TMEDA complex.  In addition to the Eglinton Reaction and Hay Coupling, (*) Cadiot-Chodkiewicz coupling also uses two of these as a reactant.   They can be produced from aldehydes in the Corey-Fuchs reaction, and conversion of these compounds to cis-alkenes involves barium sulfate coated with palladium and poisoned with quinoline; that catalyst is named after Lindlar.  Noncyclic ones have formula CnH2n-2. For 10 points, name these compounds that have carbon-carbon triple bonds, the simplest of which, acetylene, is sometimes known as ethyne. 

ANSWER: alkynes (2) [DW]

4. During the latter part of his career, this man developed an intensional semantics similar to that of Frege, and in a 1965 paper, this mathematician extended the Laplace transform to non-linear partial differential equations. His most famous creation includes such combinators as K and S, can be reduced using alpha conversion and (*) beta reduction, and was used by him to solve the Entscheidungsproblem. For 10 points, identify this proto-computer scientist who invented the lambda calculus, and whose name, along with Turing's, is attached to a thesis that every computable function is primitive recursive. 
ANSWER: Alonzo Church (3) [ES]
5. It includes the craters Pangboche and Karzok, and was described by the term “Nix” before its true nature was confirmed.  Largely formed during the Noachian Epoch, it is northwest of three similar features named (*) Pavonis, Arsia, and Ascreus.   Believed to be mostly composed of basalt and basaltic andesite, its sides average a slope of 4 degrees.  Owing its overall size to the lack of continental drift, it is surrounded by a scarp approximately 550 kilometers in diameter, and also features a 70-kilometer diameter caldera. Located on the Tharsis Bulge, for 10 points, name this feature, a 27-kilometer shield volcano on the surface of Mars.  

ANSWER: Olympus Mons (1) [AU]

6. Preparations of these from equine sources contain equilin and equilenin, while most semisynthetic routes begin with diosgenin, a wild yam extract.  Orally active pharmaceutical formulations generally include an (*) ethynyl substituent, often at the 17-carbon position, while their biological production requires the action of the enzyme aromatase on their A ring, an action which also reduces them to 18 carbons.  Chemicals observed to have some of their effects include diethylstilbestrol,  atrazine and bisphenol A. Their various types are distinguished by substitutions on the D ring; notable ones include a ketone and a the primary one in hormonal processes, a 17-beta diol.  For 10 points, name this class of steroid compounds, the primary female sex hormones.

ANSWER: estrogens (2) [AU]

7. Herbrand’s theorem was first proven using a “calculus” denoted by this letter, expanded upon by Ackermann and developed by Hilbert and Bernays.  The best-known of the lozenge, or rhombus, algorithms is named after Wynn and this letter.  Serre’s conjecture about (*) Frey’s elliptical curve was solved by Ribet and known by this letter; once solved, Fermat’s Last Theorem could be directly implied by the Taniyama-Shimura Conjecture.  Another method denoted by this letter was developed by Weierstrass in his work on infinite sequences; that method was extended to its modern form by Cauchy and is important in limits.  For 10 points, name this Greek letter often paired in a certain kind of limit proof with delta, which generally denotes any arbitrarily small number. 

ANSWER: epsilon (2) [DW]

8. The paper introducing this theorem began by stealing its name from a previous theorem published by Ehrenfest concerning the action variables J = n times h bar. Kato’s proof of this theorem led to its strong version. Wu and Yang showed that the difference in the time derivative of the solution to the (*) Schrodinger equation and that of the solution to the equation describing it is non-negligible.  Berry found a geometric phase factor while studying this theorem, which was formulated by Born and Fock.  For 10 points, name this statement that the instantaneous eigenstate of a slowly changing Hamiltonian does not change, which shares its name with a process in which there is no change in heat.
ANSWER: quantum adiabatic theorem (4) [DW]

9. A molecule known by this set of three letters can be produced via an oxidative coupling method introduced by Kovacic, or via a condensation using a bipyridine-NiCl2​ complex in the Yamamoto method.  This sequence also denotes a set of outer membrane proteins that appear unique to Chlamydia pneumoniae, although their function is unknown.  A (*) “self contained field” theory by this name uses the F matrix to model exchange and electrostatic repulsion and is a semiempirical alternative to the Huckel method.  A triply reflected longitudinal seismic wave is also known by this three-letter sequence.  Another object by this name is often run in conjunction with SSL or SSH and is preferred over SLIP for communicating between two computers using a serial interface, e.g. a phone line.  For 10 points, give this sequence that contains three of the same letter. 

ANSWER: PPP (6) [DW]

10. The Mendelsohn Maneuver is designed to keep this structure elevated.  Both the Miller and Macintosh blades are commonly used to view this structure.  Its (*) cuneiform portion is contained in a mucous membrane anterior to its corniculate portion, which is attached to the superior section of its arytenoid portion.  Its three unpaired cartilages include the most inferior, the cricoid; the largest, named after a nearby gland; and one that funnels food into the esophagus.  The vestibular folds are the superior pair of ligaments between its arytenoid cartilages and its thyroid cartilage, while the inferior pair is the vocal folds.  For 10 points, name this structure in the airway that contains the epiglottis, Adam's apple, and vocal cords, sometimes known as the "voicebox."
ANSWER: larynx [prompt on early voicebox] (2) [DW]

11. Series or either of two individual games in that series is acceptable.  Music from Mozart’s 40th symphony plays while the protagonist roams the halls in one game; that game pits the user against a CD-launching robot and a live wire named LiveWire.  Another game takes place in a Technology Center and requires the user to deploy (*) bananas to induce sleep in parts-stealing Cyberchimps.  Both games, as well as all others in this series, take place in the fictional town of Shady Glen.  One of these games progresses through automotive, alternative energy, and aircraft stages, while another has the antagonist hiding in places like the Sound Room and the Game Show Room of a Television Station.  The protagonist of this series wears a red cap, red shoes, and gigantic blue jacket, and the primary antagonist is Morty Maxwell.  For 10 points, name either this series of games produced by The Learning Company or either of the science- or math-based games in that series described in this question. 

ANSWER: Super Solvers series; or Outnumbered!; or Gizmos and Gadgets [prompt on early The Learning Company] (4) [DW]

12. Severely elevated levels of this may result in the skin disorder necrolytic migratory erythema; these levels are generally only seen in cases of (*) endocrine tumor in the cells that express it.  Described by Kimball and Murlin in the 1920s, but not sequenced until decades later, this substance has a 62 kilodalton membrane bound receptor which initiates a cascade that ends in the activation of phosphorylase a.  A polypeptide with 29 amino acids, it is generated from a precursor which also includes oxyntomodulin and two peptides considered to be “like” this molecule.  Synthesized and released by the alpha cells of the islets of Langerhans, for 10 points, name this hormone that directs the liver to break down glycogen into glucose and which acts in opposition to insulin.

ANSWER: glucagon (1) [AU]

13. In 1988, Dawson et al. reconstructed an ancient instance of this phenomenon in Scotland. This phenomenon can be measured by the twelve-point Papadopoulos-Imamura scale, which was developed in 2001, or by the older six-point Sieberg-Ambraseys scale, whose factors include whether or not (*) bores are generated. They can generate seiches and edge waves, and when they interact with trapped or leaky modes they can lead to persistent standing water. This phenomenon’s namesake sediment pattern fines landward, and the largest recorded one of these was the Lituya event. Some fear that Cumbre Vieja in the Canary Islands can cause a “mega” one of these, whose first sign is a recession of coastal water. For 10 points, earthquakes or landslides can generate what kind of large wave with a Japanese name?
ANSWER: tsunami [do not accept tidal wave as they can be generated by different phenomena] (1) [BA]

14. Along with Bottcher, this man lends his name to a formula closely approximating the relative permeability of nonpolar substances.  Dembo and Zeitouni gave a probabilistic interpretation of the nonlinear filtering problem using a special case of the Lagrangian named after this man and Machlup; he also names a special kind of infinite-dimensional Lie algebra.  He wrote two papers about (*) “Reciprocal Relations in Irreversible Processes,” and in a paper with Fuoss he presented a well-known extension of Debye-Huckel theory that incorporates Brownian motion.  For 10 points, name this 1968 Nobel Laureate in Chemistry, best known for using his namesake algebra to solve the two-dimensional Ising model. 

ANSWER: Lars Onsager (4) [DW]

15. Homomorphic convolution is an alternative to analysis of this object, which was first introduced by Bogert et al to analyze one-dimensional seismic signals.  It is preferable to a similar object as it can separate source and transmission effects.  The (*) complex form of this object is sometimes preferred to the power form as no phase information is lost.  It is sometimes used in detecting defects in complex gear box systems, and in combination with the mel scale, it is the most popular method of automatic speech recognition.  It is often depicted as a plot of amplitude versus an analog of time known as quefrency (“CUE-fren-see”).  For 10 points, name this inverse Fourier transform of the logarithm of a frequency spectrum, which got its name for being an anagram of “spectrum.” 

ANSWER: cepstrum [pronounced “KEP-strum”; accept word-form variants like cepstral analysis] (6) [DW]

16. The name’s the same.  An alternative to Zimmerman’s standard proof of operator product expansion is based on this concept.  BRST symmetry, derived from the work of De Witt, Fadeev, and Popov, relates this concept to gauge invariance, and it is based on the idea of a (*) “propagator.”  If a function of this name is applied to vector potential, the result is proportional to the phase shift of the Aharonov-Bohm effect.  For 10 points, name either a formulation of quantum mechanical field theory developed by Richard Feynman, which relies heavily on the principle of least action, or a mathematical function that appears in Ampere’s Law. 

ANSWER: path integral (formulation or approach, if buzzing on the Feynman-related clues) (4) [DW]

17. This molecule shares its name with a genus of legume that includes the soya bean.  The minimal sequence needed for fibronectin to bind to integrins consists of this amino acid sandwiched between arginine and asparagine.  A point mutation at position 271 of its receptor’s alpha subunit is responsible for hyperekplexia, and CTB and (*) picrotoxin are antagonists of that receptor.  One metabolic disorder involving this amino acid leads to oxalate stones in the kidney, and the “protein effect” is its stimulation of gluconeogenesis.   Johnson and Ascher discovered its modulation of glutamatergic NMDA receptors, and serine hydroxymethyltransferase produces it from serine.  Strychnine is a major antagonist of the receptor for this inhibitory neurotransmitter.  For 10 points, name this only achiral amino acid. 

ANSWER: glycine [accept G; accept gly] (3) [DW]

18. F. G. Pease credited Henry Russell with contributing to the first analysis of these objects using the “20 foot interferometer,” though Russell is not listed as a co-author.  Independently controlled apertures were first used to study these objects by Hanbury et al via the Narrabri Stellar Intensity Interferometer.  The satellite Uhuru discovered high-luminosity (*) x-ray sources located in these objects; they are almost all x-ray pulsars and the best known of them is an object in Cygnus yielding evidence that black holes may exist in them.  Coming in astrometric, eclipsing and spectroscopic varieties, they were first discovered by William Herschel.  A theory that the Sun is part of one of them postulates the existence of a star called Nemesis.  For 10 points, name these systems in which two of the namesake objects rotate each other, examples of which include Algol, Sirius, and Alpha Centauri.

ANSWER: binary star systems [accept binary stars; accept double stars] (2) [DW]
19. The presence of this compound in drinking water can be detected using a colorimetric procedure described by Snell and Snell, or through reactions with potassium permanganate, potassium iodide, or ceric sulfate.  Sato et al proposed an alternative to traditional adipic acid production using a 30 percent solution of this molecule.  This compound may be used to separate titanium from iron, and the second step of the (*) Ruff degradation method uses this compound and an iron salt.  Commercial production of this compound typically uses stabilizers such as acetophenetidin and acetanilide, and this molecule is used along with a Lewis acid to produce esters from ketones in the Baeyer-Villiger Oxidation.  Along with MCPBA, it is often used to create epoxides.  In the body, it is broken down by catalase, and generated by superoxide dismutase.  For 10 points, name this potent oxidative species often used as a disinfectant, with chemical formula H2O2. 

ANSWER: hydrogen peroxide [accept early H2O​2] (1) [DW]

20. This measurement is applied by the Minimum Description Length principle in statistical model selection, whereby the members of a class of models are each simulated by a universal model. This quantity can be computationally defined as the length of the shortest Turing machine program that accurately (*) reproduces the data being measured, and when this measurement for a string is close to the upper bound of the log of the size of the alphabet, the string is said to be random. For 10 points, identify this measurement in the theory of information defined as the minimum amount of bits it takes to represent a longer string without losing information, named after a Russian mathematician and computer scientist who, with Smirnov, names a test for determining whether a sample fits a given distribution. 
ANSWER: Kolmogorov complexity [Accept algorithmic complexity] (6) [ES]
