Geometry Through the Ages__________Mu Alpha Theta National Convention 2012

Instructions: You will have 30 minutes to complete this test. You are only to select “E: NOTA” only if there is no correct answer listed or the question is seriously flawed. 
Have fun!

1. Euclid is often thought of as the father of geometry. Essentially, his geometry started from five postulates (which he labeled as axioms) in his Elements. Which of the following is NOT one of Euclid’s first five postulates (found in Book I)? 
A. “A line can be cut so that the rectangle on the whole and one of the parts equals the square on the other part.”

B.  “A straight line can be drawn from any point, to any point.”
C. “If a straight line is cut into equal and unequal segments, the rectangle contained by the unequal segments of the whole together with the square on the straight line between the points of the section is equal to the square on the half.”
D. “All right angles are equal to one another.”
E. NOTA

2. Everyone who studied for this test knows that Apollonius is the father of conic curves. Apollonius studied all sorts of conics. The conics ellipse and hyperbola stem from Ancient Pythagoreans who coined these words, after claiming that they are solutions to parabole, a Greek word that translates to what in English? 
A. Linear

B. Planar

C. Curve

D. Geometry

E. NOTA

3. The quadrature of the circle was a recurring problem in ancient geometry. Anaxagoras was an Ancient Greek who studied this problem incredibly. Which of the following about Anaxagoras is false?
A. He was the first to attempt to square the circle.
B. He was arrested because he claimed that the sun was not a God. 

C. He gave up his possessions in order to devote himself to science.

D. He is famed for introducing philosophy to the Trojans

E. NOTA

4. Geometers of the past used the method of exhaustion to determine the area of polygons. Who was the first to propose a method of exhaustion?
A. Aristotle

B. Eudemus

C. Eudoxus

D. Antiphon

E. NOTA

5. The fact that a pyramid is one-third of a prism on the same base and altitude is in what book of Euclid’s Elements?
A. Book I
B. Book V

C. Book IX

D. Book XII

E. NOTA

6. This French mathematician founded coordinate geometry long before Descartes.
A. Argand
B. Pascal
C. Oresme

D. Stevin

E. NOTA

7.  For all you Calculus students, Pappus’ theorem is an essential part for calculating the volume of a solid of revolution. This is what is known as Pappus’ theorem. Pappus’ theorem is a direct result of which of the following geometric pre-cursors?
A. Method of exhaustion

B. Eudoxian theory of proportion

C. Archimedes’ Quadrature  of the Parabola
D. Cavalieri’s principle
E. NOTA

8. Everyone loves pi! In the mid 1700’s, this mathematician was the first to publish that pi is irrational, therefore tan(x) and x can not both be rational numbers.
A. Euler

B. Legendre

C. Lambert

D. Gauss

E. NOTA

9. This mathematician is credited for first putting forth hyperbolic geometry concepts. This mathematician had worked so far into this field, even though he knew hyperbolic geometry by another name, astral geometry.
A. Lobachevski
B. Schweikart

C. Janos Bolayi

D. Gauss

E. NOTA

10. Descriptive geometry is essentially projective geometry with more focus on representing three-dimensional objects properly in two-dimensions. Who is often regarded as the father of descriptive geometry?
A. Monge
B. Lobachesvky

C. Pascal

D. Newton

E. NOTA

11. Who proved that the graph of any quadratic equation in two variables is a conic section?
A. Apollonius

B. Fermat

C. Descartes

D. Plato

E. NOTA

12. Who discovered that a curve of degree 
[image: image1.wmf]m

 and a curve of degree 
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 generally meet in 
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 points?
A. Leonhard Euler
B. Gabriel Cramer

C. Colin Maclaurin

D. Isaac Newton

E. NOTA

13. Who proved that the pairs of opposite sides of a hexagon inscribed in a conic meet in three collinear points?
A. Blaise Pascal

B. Charles Brianchon

C. Gaspard Monge

D. Rene Descartes

E. NOTA

14. The transformation for which we now know the complex plane; 
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, where 
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 represents a complex number, and 
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, is named after who?
A.  Descartes
B. Cauchy

C. Steiner
D. Monge

E. NOTA

15. Parameters allow a mathematician or engineer to represent information about any curved surface. Who introduced the concept of parameters in a 1770 paper?
A. Pierre Dupin
B. Leonhard Euler

C. Monge

D. Coolidge

E. NOTA

16. Carl Friedrich Gauss discussed the concept of curvature during his life. Notably, he discusses what is called the measure of curvature, namely the ratio of the total curvature of an element of surface to the area of the same element of surface, which he denoted 
[image: image7.wmf]k

. The simplest example us provided by a sphere of radius 
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, any region of which projects to the similar region on the unit sphere. If the ratio of the areas is 
[image: image9.wmf]2

1

k

R

=

, what did Gauss conclude, based on THESE results?
A. 
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 is the measure of curvature of a sphere at every point.

B. The total curvature was to be positive if the surface was convex in both of two mutually perpendicular directions and negative if it was convex in one direction and concave in the other direction.

C. When the quality of convexity varies in different parts of the surface, Gauss said it was necessary to omit these parts of the surface from calculating the curvature.
D. The measure of curvature 
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 was the reciprocal of the product of two principal radii of curvature that Euler called 
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 and 
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.
E. NOTA

17. In differential geometry, Gauss popularized what is now known as a differentiable manifold. Which of the following best describes a differentiable manifold?
A. A geometrical shape or curve that can be directionally derived.
B. A curved surface that has constant curvature.
C. The geometry of a surface is built up from the infinitesimal level using the parameters, not using its position in Euclidean space.

D. Reimann sums of the components of the geometrical shape or curve total up to a finite number.

E. NOTA

18. Curvature is an essential part of differential geometry. Which of the following is true about curvature?
A. Carl Friedrich Gauss discovered the concept of curvature in the 1820’s.

B. Gaussian curvature for all shapes and curves on any surface must be 0 at every point.

C. If a curved surface is mapped on any other surface, the measure of the curvature at each point remains the same.

D. According to Euler, all flat surfaces have a curvature of 1. 
E. NOTA

19. In a work on polyhedra that he never published, he defined the solid angle at a vertex of a closed polyhedron to be the difference between 
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and the sum of the angles at that vertex.
A. Fermat
B. Descartes
C. Monge
D. Galois
E. NOTA

20. Everyone knows Euler’s famous formula 
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. However, not many know where this formula is derived from. Which of the following is an earlier equivalent to  
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 that Euler discovered in the 18th century?
A. The sum of the angles of any polyhedron is equivalent to its right angles.

B. There exists no polyhedra which the sum of all of the vertices minus the sum of the edges is 0.

C. The sum of the angles at the vertices of a closed polyhedron is 
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right angles, where 
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 is the number of vertices.

D. The sum of the exterior angles of any closed regular convex polyhedron is 180 degrees.
E. NOTA

21. Speaking of  
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, this famous formula isn’t air-tight! One mathematician discovered a hypothetical triangulated polyhedron that violates this rule! It can not be embedded in 3-dimensional space as is, but if one of the triangles is removed, it can be embedded in 3-dimensional space as a famous “band.” Who is this mathematician?
A. Henri Poincare
B. Leonhard Euler

C. Reimann

D. Mobius

E. NOTA

22. Another 
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 question! Euler sent a letter to this famous mathematician in 1750, giving this famous formula (
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). Who is this famous mathematician?
A. Reimann

B. Descartes

C. Lhuilier
D. Mobius

E. NOTA

23. In a letter between Arthur Cayley and George Salmon, the surface of a cube was discussed. Cayley wrote to Salmon, that there could only be a finite number of straight lines on a cubic surface. Salmon replied that there are exactly ___ number of straight lines on a cubic surface. What number goes in the blank?
A. 6
B. 8

C. 12

D. 27

E. NOTA

24. Who is considered the father of Fractal Geometry?
A. Koch
B. Hamilton

C. Mandlebrot

D. Levy

E. NOTA

25. In the early 1880’s, a function 
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 was introduced. There is a specific set of numbers for which the function 
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. What is this set of numbers called?
A. Koch Set
B. Mandlebrot Set

C. Weierstrass set

D. Cantor set

E. NOTA

26. The cardioid is a very special curve (especially for valentine’s day!) This curve is a special exception of the __________.What goes in the blank space?
A. Spiral of Archimedes
B. Limacon of Pascal

C. Witch of Agnesi

D. Quadratix of Hippias
E. NOTA

27. Who was the first to study the ellipse?
A. Menaechmus

B. Euclid

C. Apollonius

D. Ramanujan
E. NOTA

28. The frequency curve originated with whom?
A. Gauss

B. De Moivre

C. Laplace

D. Poisson

E. NOTA

29. Heron wasn’t the only one to find easier ways to find the areas of non-regular shapes! This mathematician came up with a formula similar to Heron’s formula for finding the area of a triangle. This mathematician’s formula is as follows:
For a cyclic quadrilateral with sides 
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A. Euclid

B. Brahmagupta
C. Ramanujan
D. Archimedes

E. NOTA

30. The idea of projective geometry is essentially the study of geometry without measurement, just the study of how points align with each other. Who is considered a father of projective geometry?
A. Mandlebrot

B. Descartes

C. Oresme

D. Desargues

E. NOTA
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