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The letters NOTA denote “none of these answers” are correct.  A segment of a circle is defined as the area 

bounded by a chord of the circle and its arc.  A kite is defined as having two distinct sets of congruent sides. 

 
1. Given that lines m and n are parallel, solve for x. 

 
A: 45  B: 6  C: 37   D: 56   E: NOTA 
 
2. A dart is thrown at a bullseye target with equal likelihood of hitting any point on the target. If point A is 

the center of the circle, what is the probability that the dart will land in the shaded region?   In the 
diagram, the line segments are along the diameter of the large circle, and the center of the shaded circle is 
also on the diameter of the large circle. 

  
A: ¼  B: 1/16  C: 3/8   D: 5/64  E: NOTA 
 
3. In the following diagram, ABCD is a rectangle.  If BD bisects angle ABC, and BE bisects angle DBC, 

find the measure of θ in degrees. 

 
A: 112.5  B: 67.5   C: 107.5  D: 110   E: NOTA 
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4. The famous videogame character PacMan is a circle with one sector cut out.  Assume that PacMan has a 
radius of 10 units and the missing sector has a central angle of 90°.  For lunch, PacMan likes to eat 
segments from circles; each segment is from a circle his size and is cut by a central angle of  90°.  If 
PacMan cannot eat more area than he has missing from his sector, what is the greatest number of 
segments he could eat? 
 

A: 2  B: 3   C: 4   D: 5   E: NOTA 
 
5. What is the maximum number of lines in a 3D space such that no two lines are coplanar? 

 
A: 2  B: 3  C: 4  D: There is no maximum E: NOTA 
 
6. Find the area of the inscribed kite in the diagram below, in square units. 

 
 A: 96  B: 48  C: 64  D: 40  E: NOTA 
 

7. Sasha is setting up a tripod for her camera.  Sasha wants her camera lens to be 14 inches above the 
ground, with the bottom of the camera sitting even on the tripod.  Each leg of the tripod is 24 inches long.  
If the lens is 2 inches from the bottom of the camera, how many degrees from the vertical should Sasha 
pull out the tripod legs? 
 

A: 30  B: 45  C: 60  D: 75  E: NOTA 
 

8. In the following diagram with measures given, circle O has an area of 16π units.  Line AB is tangent to 
circle O at point B.  Which of the following describes ∆ABO? 

 
 I. Right  II. Isosceles   III. Scalene 
IV. Acute  V. Equiangular  VI. Circumscribed 
 

A: I, II and IV  B: I, III  C: I only D: V and VI  E: NOTA 
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9. In 1796, Carl Friedrich Gauss proved that it is possible to construct, with only a compass and a 
straightedge, a regular heptadecagon.  How many diagonals does a heptadecagon have? 

A: 238  B: 119   C: 104   D: 208   E: NOTA 
 

10. Sara is in Egypt at the Pyramids at Giza.  She learns that the Great Pyramid has a square base 750ft wide, 
and has a height of 450ft.  She also learns that the pyramid was made from approximately 10 million 
cubes of rock, weighing 1.5 tons each.  If the pyramid is modeled as a perfect pyramid with smooth sides, 
how many feet tall is each rock, to the nearest foot? 

A: 1  B: 2   C: 3   D: 4   E: NOTA 
 
11. Find the area of the quadrilateral with vertices at (0 , 8) , (1 , 1) , (3 , 8) , and (5 , -1). 
A: 49/2  B: 16  C: 3   D: 53/2  E: NOTA 

 
12. Which of the following CANNOT be true about an equilateral pentagon? 
A: It is regular   B: It is concave  (non-convex)  C: It is equiangular   
D: The sum of the exteriors angles of each vertex is 360°  E: NOTA 
 
13. How many chords are shown in this diagram? 

  
A: 1   B: 2   C: 3   D: 4  E: NOTA 

 
14. For the following problem, a hamster wheel is constructed by taking two congruent circles and connecting 

them with rungs.  When the hamster runs, the wheel spins on an axis through the center of both circles. 
Harvey the Wonder Hamster runs around on his hamster wheel.  The wheel has a radius of 20/π cm and 
has 36 rungs.  When Harvey runs as fast as he can, he covers 720 rungs per minute.  If Harvey were 
outside of his wheel, how fast would he move, in cm/s ? 

A: 24   B: 40/3  C: 40   D: 80/3 E: NOTA 
 

15. The FAMAT logo, shown below, is a proof of what famous theorem in geometry? 

   
A: Heron's Theorem  B: Brahmagupta's Theorem  C: Pythagorean Theorem  
D: Euclid's Theorem  E: NOTA 
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16. Find the area of the circle with center at (11,2) and which passes through (8, -4). 
A: 13π  B: 87π   C: 45π   D: 117π  E: NOTA 

 
17. A cylindrical barrel with radius 4/π feet is resting on its side so that the circular base is upright vertically, 

with a marking where the circular base of the barrel touches the ground.  After the barrel is rolled on its 
side a distance of 18 feet, what is the straight-line distance in feet between the marking and the ground? 
Assume the ground is flat. 

A: 2/π  B: 4/π   C: 8/π   D: 16/π  E: NOTA 
 

18. Which two angles in the drawing below are not necessarily supplementary?  Assume lines m and n are 
parallel. 

  
 

A: Angles B and A B: Angles F and H C: Angles D and J D: Angles B and C E: NOTA 
 

19. What is the area of the cyclic quadrilateral drawn below? 

 

A: 169/2  B: 18   C: 169   D: 6 42   E: NOTA 
 

20. C is the center of the circle below.  What name is given to C in relation to the triangle?  

 A: Orthocenter   B: Centroid     
C: Circumcenter  D: Incenter  E: NOTA 
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21. AB = 8 units, AC = 16 units, and BD is perpendicular to AC.  Find the area of triangle BCD. 

 

 A: 48 3   B: 24√3  C: 48 - 24√3  D: 16√3 E: NOTA 
 

22. In the figure below, given the two intersecting chords what is the value of s?  

 
A: 4/3  B: 2   C: 3   D: 1   E: NOTA 

 
23. Circle A has a radius of 15 units.  Smaller circles each of radius 5 units are packed inside circle A such 

that no point is within two small circles.  For the largest possible number of small circles, what percent of 
circle A is not also covered by a small circle to the nearest integral percent? 

A: 22%  B: 33%  C: 50%  D: 77%  E: NOTA 
 

24. How many of these sets could be primitive Pythagorean triples? 
(9,40,41) (3,6,9)  (5,12,13) (8,16,17)  (14,48,50) 
(4,3,5)  (u2-v2, u2+v2, 2uv) (61,60,11) (6,8,10) 
A: 3  B: 4  C: 5  D: 6  E:  NOTA 

 
25. A regular hexagon is inscribed inside a rectangle so that the areas inside the rectangle but outside the 

hexagon are right triangles, with their shortest side measuring one unit.  Find the area of the hexagon to 
the nearest whole number. 

 A: 9  B: 10  C: 11  D: 12  E: NOTA 
 
 
 
 
 

26. In the figure below, the two circles are concentric, with line AB tangent to the larger circle.  The two 
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segments with points inside the circle contain radii of the circle.  Which of the following is NOT 

shown?   
A: Ray  B: Trapezoid  C: Annulus  D: Right Triangle     E: NOTA 

 
27. Which of the following is NOT possible for a quadrilateral WXYZ? 
A: WXYZ is a rhombus and a kite   B: WXYZ is a cyclic parallelogram 
C: WXYZ has an angle measuring 183°  D: WXYZ is a rectangle and a trapezoid 
E: These are all possible 

 

28. Mr. Scales has a spherical globe, and the circumference of a great circle of the sphere is 18π inches.  
He is painting it in only two colors: blue for water, and green for land.  If 75% of the Earth's surface is 
covered by water, how many square inches will Mr. Scales be painting green? 
A: 243π      B: 162π  C: 81π   D: 328π  E: NOTA 

 
29. Aneesh is visiting Amish country and is helping paint a barn.  The floor of the barn is rectangular, 100ft 

long and 30ft wide.  Its roof is curved in the shape of a half-cylinder (a semi-circular prism), and the 
highest point of the roof is 40ft.  The vertical sides of the barn need to be painted red, and the roof is 
going to be painted grey; the inside of the barn is left unpainted.  Red paint costs $4.08 per gallon, and 
grey paint costs $3.44 per gallon.  One gallon of paint can cover 600 square feet.  Aneesh is going to buy 
the paint and wants to pay in exact change, using the minimal number of coins.  If paint is only sold in 
one-gallon buckets, how many pennies will he use? (Ignore sales tax). 
A: 0  B: 1  C: 2   D: 3  E: 4  
 

30. Theo has a special tank of water in the shape of an inverted cone(the base is at the top) with a base radius 
of 12cm and a depth of 24cm. Currently the water in the tank has a height of 18cm.  Theo wants to fill the 
rest of the tank with ice “cubes” that are each in the shape of a sphere with a radius of 3/2 cm.  Assuming 
the volume of ice is the same when it melts, how many ice cubes can Theo have in his tank without it 
overflowing, to the nearest 10? 
A: 80  B: 100  C: 150   D: 300  E: NOTA 


