Mu Alpha Theta National Convention:  Hawaii, 2005

History of Mathematics Topic Test – Open Division


1. Some ancient cultures, such as the Babylonians, used special symbols to represent numerals, just as we do today.  If written in the base 60 Babylonian system, which of the following pairs could not be disambiguated except by context?

A) 10 and 
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B) 30 and 
C) 25 and 85
D) 2 and 60
E) NOTA 

2. Other cultures, including some of the Greeks and Romans, used their alphabets to represent numerals.  The Roman method, as adopted and changed by mediaeval scribes, is still sometimes used today, though we have a standard system and always write in majiscules. Which of the following might have represented the number 2674?

A) mmdcxxxciv
B) mmlcdxxiv
C) iimvicviixiv
D) mmdclxxiv
E) NOTA 

3. Egyptians had a symbol that they placed above an integer to invert it, so that they could express any number in the form 
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, where n is a counting number.  They also had unique symbols for 
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 and 
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.  Which of the following could not be expressed as the sum of two fractions (neither itself expressed as a sum of fractions) in the Egyptian system?

A) 
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B) 
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C) 
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D) 
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E) NOTA 

4. It is now known that the quadrature of the circle is impossible by straightedge and compass, but the ancient Greeks tried valiantly.  They never managed to find the area precisely, but the method of exhaustion allowed them to approximate it.  Who developed this method?

A) Eudoxus of Cnidus
B) Hippocrates of Chios

C) Richard Dedekind
D) Thales of Miletus
E) NOTA 

5. When ancient records verify each other, history is easy to discern.  But when intrigue and myth cloud our view, we stare into a mystery that may never be revealed.  By all accounts, Hippasus of Metapontum was a Pythagorean.  It is unclear whether the discovery he wanted to teach the public was his own or was one of the cult’s old and dark secrets.  It is unclear exactly how he died – but some accounts tell that other Pythagoreans threw him bound into the Aegean to silence him.  What secret truth did they fear he would reveal?

A) that 
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 is irrational 
B) that angles cannot be trisected

C) a better approximation of Archimedes' constant

D) a counterexample to the Pythagorean theorem

E) NOTA 

6. Plato in his metaphysical writings described the shapes of elements as regular convex polyhedra, which came to be known as the Platonic solids; each solid represented one element.  How many Platonic solids are there?

A) 5
B) 4
C) 7
D) 114
E) NOTA 

7. The Greek mathematicians were fascinated by prime numbers.  They had no super-computers, no networked computing, no heuristical or probabilistic tests of primality; they had only what they could work by hand.  They had beautiful proofs about primes and intuitive methods for finding them.  What Greek mathematician described a 'sieve' to find all primes smaller than a given number?

A) Euripides, son of Mnesarchides
B) Archimedes of Syracuse

C) Thales of Miletus
D) Eratosthenes the Cyrene
E) NOTA 

8. Zeno, son of Teleutagoras, defended the Eleatic philosophy of Parmenides against the Pythagoreans.  Parmenides taught that everything is one, that there is no plurality, that there is no time, space, or movement.  This teaching was widely ridiculed, so Zeno devised paradoxes to show that the Pythagorean philosophy was just as ridiculous.  Which of these paradoxes is attributed to Zeno?

A) Barber
B) Sorites
C) Dichotomy
D) Infinite Circle
E) NOTA 

9. Caliph Harun al-Rashid of the Abbasid dynasty was the first in the Arabic world to encourage mathematical scholarship.  Under his rule important Greek works were translated.  What new title was given to Ptolemy's Greatest Compilation (which had even earlier been known by titles meaning The Mathematical Compilation or Mathematical Syntax)?

A) Analemma
B) al-Jabr
C) Planisphaerium
D) al-Majisti
E) NOTA 

10. Today the obscure term 'algorism' refers to the act of performing arithmetic with numerals and comes from the name of the Arab mathematician Muhammed ibn Musa al-Khwarizmi.  'Algorithm' is the same term modified by analogy with the Greek arithmós.  These are named for him in part because al-Khwarizmi is credited with introducing a positional base ten system to Arabia.  In what country was the system used before being adopted by the Arabs?

A) China
B) India
C) Ethiopia
D) Babylon
E) NOTA 

11. Al-Khwarizmi's Hisab al-jabr w'al-muqabala is one of the most important works in mathematics precisely because it was the first to deal with algebra – indeed, “al-jabr” is algebra's namesake.  What do al-jabr and al-muqabala mean?

A) completion and balancing 
B) lines and quadratics
C) variables and notation
D) calculating and simplifying
E) NOTA 

12. Leonardo Pisano – a man of many names: Leonardo of Pisa, Leonardo Biggollo, Fibonacci – was foremost among mediaeval Europe's early mathematicians.  His contributions included the introduction of algorism to Europe, numerous results in number theory (including studies in perfect numbers and Pythagorean triples), dealings with irrationals, and, of course, that sequence which bears his name and which is today his most well remembered achievement.  In terms of which animal did Fibonacci introduce his sequence?

A) cats
B) frogs
C) rabbits
D) flies
E) NOTA 

13. Back in India, mathematicians began to deal with infinite series.  One application was an approximation of Archimedes' constant correct to eleven decimal places, 3.14159265359.  Which mathematician made this particular estimate around 1400 CE?

A) Jyesthadeva
B) Srinivasa Ramanujin 
C) Madhava of Sangamagramma
D) Nilakantha Somayaji
E) NOTA 

14. The versed, or rotated, sine held a prominent place in early trigonometric studies.  When the cosine of an angle is one-fourth, what is the value of the versed sine?

A) four
B) one-fourth
C) three-fourths
D) zero
E) NOTA 

15. John Napier was a Scottish mathematician and classicist who devised many arithmetical shortcuts and simplifications.  What creation, published in 1614, was he discussing when he wrote: “But amongst all, none more profitable than this which together with the hard and tedious multiplications, divisions, and extractions of roots, doth also cast away from the work itself even the very numbers themselves that are to be multiplied, divided and resolved into roots, and putteth other numbers in their place which perform as much as they can do, only by addition and subtraction, division by two or division by three.”

A) functions
B) variables
C) logarithms
D) Napier’s bones
E) NOTA 

16. Well before the 1616 publication of Harmonia Mundi with his three laws of planetary motion, Johannes Kepler had developed an entirely different cosmology.  In his 1596 Mysterium Cosmographicum he observed that if the orbit of Saturn were considered a great circle on a sphere, then a cube inscribed in that sphere would circumscribe the sphere containing the orbit of Jupiter.  Likewise Jupiter’s sphere circumscribed a tetrahedron containing Mars’ sphere.  Which regular polyhedron lay between Venus’ sphere and Mercury’s?

A) cone
B) octahedron
C) dodecahedron
D) icosahedron
E) NOTA 

17. Which mathematician first determined a means of comparing the sizes of infinite sets, discovering that while there are many infinite sets that are the same size, there are also infinite sets that differ in size? 

A) Kurt Gödel
B) Benoit Mandelbrot
C) Sir Isaac Newton
D) Georg Cantor
E) NOTA 

18. Étienne Pascal, discoverer of the Pascal limaçon, became involved in meetings organized by Mersenne, and at these he met many of the day’s great mathematicians.  When his son Blaise began pondering mathematics it was only natural that he write to Pierre de Fermat, his father’s old contact and a friend of Mersenne.  Although Blaise Pascal only worked on mathematics for a few years before turning his attention to theology, his contributions to the field proved critically important.  Which branch’s origins are traced to Pascal and Fermat?

A) calculus
B) probability
C) hyperbolic geometry
D) trigonometry
E) NOTA 

19. Sir Isaac Newton studied the mechanics of Galileo; indeed, it was the sophisticated astronomy of his day that seems to have got him to study mathematics.  In his work he had occasion to study infinitesimals and thereby established calculus as a study in England.  By what name did he know derivatives?

A) fluxions
B) moments
C) petitiagradii
D) deltaforms
E) NOTA 

20. The first formalization of geometry, comprising five postulates and a series of rigorously proven propositions, with perhaps a few other assumptions taken for granted, endured until it was generalized in the nineteenth century.  Whose formalization was it?

A) David Hilbert
B) Nicolai Lobachevsky

C) Pythagoras of Samos
D) Euclid of Alexandria
E) NOTA 

21. Whose use of the letter e for the constant now known by that symbol caused many to suppose he had named it after himself?

A) Leonhard Euler
B) Euclid of Alexandria
C) Desiderius Erasmus
D) Eratosthenes the Cyrene
E) NOTA 

22. In 1813, Jacque Français published a paper detailing the geometric representation of complex numbers and gave applications of them.  He could have taken credit for the idea, but instead wrote that it was from an anonymously published book and asked that the author identify himself.  Who had written the book?

A) Evariste Galois
B) François-Joseph Servois
C) Jean-Robert Argand
D) Leonhard Euler
E) NOTA 

23. The fundamental theorem of algebra, that a polynomial of the nth degree has n roots, was first stated with a partial proof by Jean d’Alembert in 1746.  Which mathematician’s doctoral dissertation discussed and proved the theorem in 1799?

A) Josef Hoëné de Wronski
B) Nikolai Fuss

C) Johann Friedrich Pfaff
D) Johann Carl Friedrich Gauss
E) NOTA 

24. Perhaps for the love of a lady named Stephanie, perhaps for reasons we never shall know, Evariste Galois fought a duel against Perscheux d’Herbinville on the 30th of May, 1832 and lost.  The night before he had written “Il y a quelque chose à completer dans cette demonstration.  Je n’ai pas le temps.” – “There is something to complete in this demonstration.  I have not the time.”  In which field of mathematical inquiry was this incomplete demonstration?

A) group theory
B) number theory
C) infinitesimals
D) transfinites
E) NOTA 

25. The entscheidungsproblem had hung over mathematical logic since the time of Gottfried Leibniz but in the zeitgeist of the early twentieth century raised quite a furor until it was shown to be impossible in 1936 by two independent mathematicians.  One was Alonzo Church, who applied his lambda calculus; the other was an English mathematician who later helped decrypt German codes in World War II and was openly homosexual despite the scandal it raised.  He demonstrated the entscheidungsproblem’s impossibility using hypothetical “machines” that could perform complex mathematical operations by recording and reading symbols on a strip of arbitrarily long paper.  Who was he?

A) Edsger W. Dijkstra
B) Steve Wozniak 
C) Alan Turing
D) Kurt Gödel
E) NOTA 

26. Which mathematician of antiquity is said to have been killed by soldiers who found him on a beach drawing circles in the sand – possibly in an effort to use the power he supposed they had to protect himself?
 
A) Pythagoras of Samos
B) Eudoxus of Cnidus
C) Blaise Pascal
D) Archimedes of Syracuse
E) NOTA 

27. Augustin Courno had used ‘reaction curves’ to describe the choices of two competing manufacturers as far back as his 1838 Recherches; Ernest Zermelo had proved in 1913 that an algorithm must exist to play a perfect game of chess; what 1928 theorem united these concepts and rocketed John von Neumann to the forefront of game theory?

A) iterated elimination
B) expected utility
C) maximin (or minimax)
D) partial insolubility
E) NOTA 

28. Gaston Maurice Julia published Mémoire sur l'itération des fonctions rationnelles in 1918, produced quite a hubbub for a time and was then largely forgotten.  What mathematician, armed with computers and astonishing geometric intuition, revived his ideas and revolutionized computational geometry in the late twentieth century?

A) Georg Cantor
B) Benoit Mandelbrot
C) Enrico Fermi
D) Evariste Galois
E) NOTA 

29. Bertrand Russell’s hope to find a unified axiomatical system for all of mathematics was dashed when another mathematician published work proving that such a system was impossible with a finite number of axioms.  Who was this other mathematician?

A) Kurt Gödel
B) Alfred North Whitehead
C) Sir Isaac Newton
D) Srinivasa Ramanujin
E) NOTA 

30. Fermat’s Last Theorem is so called for being the last of Fermat’s conjectures either proved or disproved. Andrew Wiles devoted much of his mathematical career to finding a proof, published one in 1993 and submitted subtle corrections the next two years.  What mathematical entities formed the foundation of his first proof but had to be replaced by Galois representations in his later corrections?

A) amicable pairs
B) elliptic functions
C) discriminated Cantor sets
D) transcendental numbers
E) NOTA 
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