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This qualifier will take thirty minutes. Calculators may be used. Please express all answers in 

simplified exact form (leave answers in terms of radicals or pi). Top scorers on the qualifier 

round will move on to the 2009 Amador Valley Geometry Bee. 

 

1. Find the length of the longest diagonal connecting two vertices of a unit cube. 

 

2. On Triangle ABC, Angle A is 58 degrees, and the length of side AB is greater than the length of 

side BC. The possible values of Angle B can be expressed as m < B < n. What is n - m? 

 

3. A pyramid has a square base with a 5 side length and a height of 10. Find the volume of the 

portion of the pyramid which lies above the base and below a plane parallel to the base and 6 

above the base. 

 

4. The line y = x/2 + k intersects the x and y-axis at points A and B, respectively. Given that the 

area of triangle AOB (where O is the origin) is less than one, the possible values of k can be 

expressed as m < k < n. What is n - m? 

 

5. Define an snazzy polygon to be regular polygon whose interior angles 

have integer values. What is the largest possible number of sides for a 

snazzy polygon? 

 

6. Refer to the diagram to the right. Circle O contains a chord DC parallel to 

diameter AB. What is the measure of angle DOA?  

 

7. Point A lies on a sphere of radius 25 with center (-5, 3, -1). Point B lies 

on a sphere of radius 87 with center (3, 12, 11). What is the maximum length of segment AB?  

8. There exists a right triangle with legs of length 2.4 and 7. Circle A is circumscribed around the 

triangle, and Circle B is inscribed in the triangle. Find the positive difference between the radii of 

the two circles.  

9. The volume of a torus (donut) is given by the equation , where R is the 

outer radius of the torus and r is the inner radius. There exists a sphere with a diameter R and a 

radius r. What is the ratio of the volume of the sphere to the volume of the torus? 

10. Inside equilateral triangle ABC there lies point P. The distance from P to the three sides of the 

triangle are 1, 3, and 5. Find the area of triangle ABC.  

11. The length of rectangle ABCD is 8 units and its width is 3 units. Diagonal AC is divided into 

three equal segments by points E and F. What is the area of Triangle BEF?  

12. What is the smaller angle between the hour and minute hand of standard 12-hour analog clock 

at exactly 10:10 PM? 

   

13. If four lines are drawn on a plane, what is the maximum number of closed regions that may be 

formed? 

   

14. The interior angle measures of a concave quadrilateral follow a geometric progression. If the 

common ratio of angles is 1/3, what is the largest angle in the quadrilateral? 


