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       Rocket City Math League              2009-2010 

                                Discovery Test                      Round 1 
 

Answers must be written inside the adjacent answer boxes.  All answers must be written in exact, reduced, simplified, and rationalized form.  All 

decimals and mixed numbers must be written as improper fractions. No calculators, books, or other aides may be used. 

1. Zinke the Space Explorer is about to set off on a treasure hunt.  Before he can begin, he has to 

choose a crew to come with him.  Zinke has 10 friends, but only has room for two on the crew. 

How many different ways can he choose two of his friends for his crew?                        (1 point) 

 

 

2. While Zinke searches for treasure, a pirate kidnaps one of his companions. The pirate will not 

release his friend unless Zinke correctly and completely simplifies the expression 2009i  

where 1−=i . What answer must Zinke give in order to save his companion?              (1 point) 

 

 

 

3. A monster tells Zinke his ship is 21001 yards away.  However, the monster only has three 

fingers and all his measurements are in base 3.  How many yards away, in base 10, is Zinke’s 

ship?                                                                                                                                    (1 point)  

 

 

4. A key that unlocks a room full of treasure is labeled with the rational root of the 

equation 096323 23
=−−+ xxx .  What is the label on the key that unlocks the door?    (1 point) 

 

 

5. The probability that the bridge leading to a treasure trove will collapse is 0.7. If the bridge 

collapses, the probability that Zinke will get to the treasure is 0.1. If the bridge doesn’t collapse, 

the probability that he will get the treasure is 0.95. If Zinke got the treasure, then what is the 

probability that the bridge collapsed?                                                                               (2 points) 

 

 

6. Zinke is helping his friend Lulu to build a 2 dimensional campfire in the shape of a triangle 

using three sticks. If the lengths of the sides of the triangle are 2 meters, 4 meters, and 5 meters, 

then what is the sine of the largest angle of the triangle?                                                 (2 points) 

 

7. Zinke’s favorite numbers are 3 and 4. How many positive integers less than 2009 are divisible 

by at least one of Zinke’s favorite numbers?                                                                    (2 points) 
 

 

8. Let R = 1
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, C = the harmonic mean of 1 and 3, M= the geometric 

mean of 12 and 48, and L = the arithmetic mean of 3 and 5.   What is R+C+M+L?        (2 points) 
 

 

9. Zinke stumbles upon two warring nations, the Guo and the Zue. The two tribes have individual camps 

that overlap at a certain region known as the “Battle Zone”.  Let |z|≤ 1 define the 2-dimensional figure in 

the Argand plane that represents the region of the Guo tribe’s camp, and let |z-1|≤1 define the 2-

dimensional figure in the Argand plane that represents the region of the Zue tribe’s camp, where z is a 

complex number on the Argand plane.  What is the area of the Battle Zone (the area of overlap between 

these two figures)?                                                                                                                         (3 points) 

 

 

 

10. Zinke is sketching a planet that he saw during his travels.  The sketch is a circle of radius 12 

circumscribed about an ellipse.  If the ellipse has a minor axis that is half the length of its major 

axis, what is the area outside the ellipse but inside the circle?                                         (3 points) 

 

 

                                                                                 

 

 

 

 

12. Zinke finally discovers the entrance to the room containing the last treasure.  In order to 

enter this room, Zinke must first solve the Puzzle of the Ancients.  The answer to the Puzzle is 

the sum of the infinite series:  ...
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1 ++++ .  What is the answer to the Puzzle?        (4 points)                 
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11.  Zinke is going back to his ship, but 

he can only move along the path shown 

in the diagram.  If Zinke can only move 

up and to the right, then how many 

different ways can he get from point P to 

point S?                                      (3 points)  P

S


