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        Rocket City Math League            2006-2007 
                                       Gemini Test          Round 3 
 

Answers must be written inside the adjacent answer boxes.  All answers must be written in exact, reduced, simplified, and rationalized form.  All 
decimals, mixed numbers, and ratios must be written as common fractions (unless otherwise specified in the problem).  No calculators, books, or 
other aids may be used. 
 

 

1. A square has sides of length 4. What is the length of one diagonal of the square? (1 point)  

2. Zhan is a collector of non-degenerate triangles.  He is currently looking for non-equilateral triangles which 
have integer side lengths and have a perimeter of 6.  How many distinct triangles fit these criteria?  

       (1 point) 

 

3. At Pyorg’s high school charity basketball tournament, his team must play with a jumbo basketball that 
contains π

16
9 cubic meters of air when fully pumped.  What is the surface area of the interior of the ball, in 

terms of π ?  
       (1 point) 

 

4. Given a quadrilateral with angles measuring x, 2x – 3, 4x + 1, 5x + 2, find the measure of the largest angle.   
       (1 point) 

 

 

5. Find the coordinate(s) of the point(s) of intersection(s) of the line  x + y = 1 and the circle   x2 + y2 = 25.  
(2 points) 

 

 

6. If the area of square ABCG and square CDEF shown in the diagram are 360 cm2 and 40 
cm2 respectively , find AD.  (2 points) 

 

7. At the Space and Rocket Center in Huntsville, Alabama, Nikhil measures the shadow of a rocket model to be 
60 feet long. Standing at the base of the rocket, he finds that although he is 20 feet shorter than the rocket, his 
shadow is 48 feet shorter. How many inches tall is Nikhil? (2 points) 

 

8. A right triangle inscribed in a circle has a perimeter of 56 and an area of 84. What is the area of the circle in 
terms of π? (2 points) 

 

 

9. Find the sum of all possible values of x given a right triangle has sides that measure of 8, x + 4, and x.  
       (3 points) 

 

10. The edge length of a given cube, the edge length of a given regular triangular pyramid, and the radius length 
of a given sphere are all equal. If these measurements are made 17 times larger, and A is the factor that the 
surface area of the pyramid is increased by, B is the factor that the sum of the edge lengths of the cube is 
increased by, and C is the factor that the volume of the sphere is increased by, what is ?   CBA −+1717

       (3 points) 

 

11. Space alien Ping bought a 15cm long stick of candy for his girlfriend Bing. If Ping wants to wrap the candy 
inside a rectangular box measuring 8cm in length and 8 cm in width, and an integer height, and wants the box 
to be as small as possible without breaking the stick of candy, how tall should the box be? (Assume the stick 
has a negligible width.) 

       (3 points) 

 

12. A sphere is inscribed in a cube, a cube is further inscribed into that sphere, and spheres and cubes are 
infinitely inscribed inside one another in this manner. If the outermost cube has a volume of 348 in3, what is 
the volume (in cubic inches) of the 36th cube from the outermost cube (not including the outermost cube)?  

       (4 points) 
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