Advanced Geometric Principles

Geometry - Practice Test - 12 Questions

1. What is the specific name for a convex polyhedron that has 20 equilateral
triangular faces?

A) Dodecahedron
B) Icosahedron
C) Octahedron
D) Tetrahedron

2. According to the Gauss-Bonnet theorem, what is the sum of the interior angles of a
triangle on a surface with constant positive curvature?

A) Exactly 180 degrees
B) Less than 180 degrees
C) More than 180 degrees
D) Exactly 360 degrees

3. Which mathematician is credited with proving that a regular heptagon cannot be
constructed using only a compass and straightedge?

A) Pierre Wantzel

B) Carl Friedrich Gauss

C) Euclid of Alexandria

D) Archimedes of Syracuse

4. A 'tesseract' is the four-dimensional analogue of which three-dimensional shape?
A) Sphere
B) Pyramid
C) Cube
D) Cone

5. What is the ratio of the surface area of a sphere to the surface area of the
smallest cylinder that can enclose it?

A) 1:1

B) 2:3

C) 34

D) 4:5
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6. In hyperbolic geometry, what is the maximum number of parallel lines that can be
drawn through a point not on a given line?

A) Zero
B) One
C) Two
D) Infinitely many

7. What is the name of the geometric shape formed by the intersection of a plane and a
double cone that results in two separate, unbounded curves?

A) Ellipse

B) Parabola

C) Hyperbola

D) Circle

8. The 'Kepler-Poinsot polyhedra' consist of how many distinct regular star polyhedra?
A) 2
B) 4
C)6
D)8

9. Which geometric constant, represented by the Greek letter gamma, relates to the
Euler-Mascheroni constant in the study of harmonic series and geometry?

A) 0.5772
B) 3.1415
C) 2.7182
D) 1.6180

10. What is the topological genus of atorus (a doughnut shape)?
A)O
B) 1
C)2
D) 3

11. What theorem states that for any simple polygon, the area can be calculated using
the coordinates of its vertices?

A) Pick's Theorem

B) Shoelace Formula

C) Heron's Formula

D) Brahmagupta's Formula
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12. A Reuleaux triangle is a shape of constant width; how many circular arcs does it
comprise?

A) 2

B) 3

C)4

D) 6
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