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Modern Mathematics : 1900 - present  

For all questions, NOTA means None Of The Aforementioned is correct. 
 

1. Name the mathematician who delivered the keynote address to the International Congress of 

Mathematicians in 1900, in which he famously outlined 23 open problems for the 20
th

 century. 

 

A)  Cantor  B)  Hilbert  C)  Newton  D)  Russell  E)  NOTA 

 

2. What Hilbert problem remained open until 1995, when Wiles provided the first general proof? 

 

A)  P = NP problem  B)  Poincaré conjecture  C)  Riemann hypothesis  

 

D)  Russell’s paradox  E)  NOTA 

 

3. Hilbert’s eighth problem is known to some as the most important open problem in modern mathematics.  

Identify this problem associated with complex analysis.  

 

A)  P = NP problem  B)  Poincaré conjecture  C)  Reimann hypothesis  

 

D)  Russell’s paradox  E)  NOTA 

 

4. Which of the following numbers were first proven to be transcendental in the 20
th

 century? 

 

I.  π  II.  e   III. 22   IV.  e
π

   V. π
e
 

 

A)  I, II only B)  III, IV only C)  IV, V only  D)  I, II, III, IV only E)  NOTA 

 

5. In 1936 Jessie Douglas received the first Fields medal at the International Congress of Mathematicians 

for his general proof of what problem? 

 

A)  continuum hypothesis   B)  Kepler’s problem   C)  Plateu’s problem 

 

D)  prime number theorem  E)  NOTA 

 

6. What ancient mathematician’s visage appears on the Fields Medal?  His tomb also appears on the 

opposite side. 

 

A)  Archimedes B)  Euclid  C)  Plato  D)  Ptolemy  E)  NOTA 

 

7. In what year was current University of Florida professor John Thompson awarded the Fields Medal for 

his work on finite simple groups? 

 

A)  1970  B)  1972  C)  1974  D)  1976  E)  NOTA 

 

8. In 1988 Miklos Laczkovich showed that it is possible to decompose a circle of unit area into a square of 

unit area by cutting it into around 10
50

 pieces.  This was made possible because the pieces are… 

 

A)  complex B)  linear  C)  measurable D)  non-measurable E)  NOTA 
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9. In game theory, what term describes a game where one player’s gains equal another player’s losses?  

Examples include chess, checkers, backgammon, connect four, etc. 

 

A)  imperfect information   B)  symmetric    C)  simultaneous  

 

D)  zero-sum    E)  NOTA 

 

10. In 1921 he gained one of the limited placed reserved for Jews at the University of Budapest, and was 

awarded a doctorate in 1926 for a thesis on game theory, despite never attending a lecture.  Later he 

immigrated to America and in 1933 became one of the founding members of the Institute for Advanced 

Studies at Princeton University.   

 

A)  Cantor  B)  Einstein  C)  Poincaré  D)  Von Neumann E)  NOTA 

 

11. What mathematician is famous to economists for his equilibrium concept and film buffs for the 2002 

flick A Beautiful Mind? 

 

A)  Arrow  B)  Debreu  C)  Nash  D)  Von Neumann E)  NOTA 

 

12. What is the common name given to the following question: 

 

Does the set, S, of all sets that do not belong to themselves, contain S? 

 

A)  continuum hypothesis   B)  Russell’s paradox   C)  consistancy thm.  

 

D)  Zeno’s paradox   E)  NOTA 

 

13. In the 1930’s a group of French mathematicians set out to write a treatise on the state of contemporary 

mathematics.  Name the title of their work, clearly influenced by Euclid. 

 

A)  Elements of Mathematics  B)  On Divisions of Figures  C)  Phaenomena 

  

D)  Catoptrics    E)  NOTA  

 

14. Applied in three dimensions, Brewer’s Fixed Point Theorem (a.k.a. the “Hairy Ball Theorem”) proved 

that as wind blows over the surface of the earth, a cyclone must always be present.  In what branch of 

mathematical research did Brewer’s theorem originate? 

 

A)  analysis B)  applied math C)  set theory  D)  topology  E)  NOTA 

 

15. What subject did Rene Thom develop and write about in his 1972 book Structural Stability and 

Morphogenesis, in which he applied his studies to embryo formation and revolution outbreaks? 

 

A)  catastrophe theory B)  chaos theory C)  knot theory D)  statistics E)  NOTA 

 

16. What computer program famously defeated world chess champion Gary Kasparov for the first time in 

1996 and again in a tournament just one year later? 

 

A)  Chess 4.7 B)  Deep Blue  C)  Deep Thought D)  Turbochamp E)  NOTA 
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17. What mathematical tool did Einstein use in 1915 to describe his special theory of relativity? 

 

A)  complex analysis   B)  linear algebra   C)  tensor calculus 

  

D)  spherical coordinates   E)  NOTA 

 

18. What theorem, known empirically to cartographers for centuries, did Appel and Haken first prove in 

1976 with help from a computer performing calculations for thousands of hours. 

 

A)  3-color theorem   B)  4-color theorem   C)  5-color theorem 

  

D)  6-color theorem   E)  NOTA 

 

For questions 19 – 20, refer to the fractal to 

the right. 

 

19. Name the mathematician who, while studying 

fractals, discovered that is possible for a plane 

region to enclose a finite area with infinite 

length.  The object at right is an example of 

such a region and bears his name. 

 

 

A)  Madlebrot B)  Poincaré  C)  Snowflake  D)  Koch  E)  NOTA 

 

20. In 1918 Felix Hausdorff proposed extending the definition of dimension to self-similar objects, i.e. 

fractals like the one depicted above.  According to Hausdorff, what would be the dimension of the 

fractal above number of iterations approaches infinity. 

 

A)  
3log

4log
  B)  log 6  C)  log 3  D)  2   E)  NOTA 

 

21. Which of the following statements best summarizes Kurt Gödel’s incompleteness theorems for an 

axiomatic system of arithmetic? 

 

A)  Incomplete theorems are the result of inconsistent axioms. 

B)  There will always be at least one true, but unprovable statement. 

C)  There will always be more than one true, but unprovable statement.  

D)  There will never be more than one true, but unprovable statement.  

E)    NOTA 

 

22. Who first used the term “chaos” in 1975 in the paper Period Three Implies Chaos. 

 

A)  Ian Malcolm B)  Li and Yorke C)  Lorenz  D)  Thom  E)  NOTA 

 

23. What type of patterns was Edward Lorenz studying when he first began his research in Chaos theory?  

From his work would emerge the terms “strange attractors” and “the butterfly effect.” 

 

A)  biological B)  economic  C)  social  D)  weather  E)  NOTA 
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24. Identify the author of the following passage… 

 

We now ask the question, ‘what will happen when a machine takes the part of A in this game?’  Will the 

interrogator decide wrongly as often when the game is played like this as he does when the game is 

played between a man and woman?  These questions replace our original, ‘can a machine think?’ 

 

A)  Fisher  B)  Gates  C)  Jobs  D)  Kasperov  E)  NOTA 

 

25. What statistical distribution was introduced by W. S. Gossett while working at the Guiness Brewery in 

Dublin in 1908?  He would record his findings while writing under the pseudonym Student. 

 

A)  chi-square B)  normal  C)  poisson  D)  t-distribution E)  NOTA 

 

26. Fisher’s 1936 book The Design of Experiments greatly influenced the experimental practices that are 

susceptible random error under laboratory conditions. What technique did Fisher introduce, known to 

statisticians today as ANOVA? 

 

A)  analysis of variables   B)  analysis of varience C)  anodal variance allotment 

  

D)  anodal variables   E)  NOTA 

 

27. In what 1977 book did Benoit Mendlebrot lament the following: 

 

 The existence of these patterns challenges us to study those forms that Euclid leaves aside as being 

‘formless...’ Mathematicians have disdained this challenge, however, and have increasingly chosen to 

flee from nature by devising theories unrelated to anything we can see or feel. 

 

A)  Fractals, So What?    B)  The Fractal Nature of Geometry 

 

C)  The Geometry of Fractals   D)  The Nature of Fractal Geometry  E)  NOTA 

 

28. The efforts of Oppenheimer, Einstein, Von Neuman, and other scientists on the Manhattan Project 

spurred the end of World War II and ushered in the nuclear age. At which of the following sites was 

work not carried out for this project? 

 

A)  Argonne Metallurgical Laboratory B)  Hanford, WA  C)  Los Alamos, NM  

 

D)  Oak Ridge, TN    E)  NOTA 

 

29. The largest known prime number (2
32,582,657

-1) was found in September 2006 by the Great Internet 

Mersenne Prime Search.  How many Mersenne primes are currently known? 

 

A)  18  B)  29   C)  44   D)  87   E)  NOTA 

 

30. In what year did Dr. and Mrs. Richard V. Andree found MAΘ at the University of Oklahoma? 

 

A)  1945  B)  1952  C)  1955  D)  1957  E)  NOTA 


