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       Rocket City Math League              2008-2009 

                               Discovery 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 and mixed numbers must be written as improper fractions. �o calculators, books, or other aides may be used.  You will be allowed 45 

minutes to complete the test. 

1. Jaraharp randomly picks one of the letters in “ROCKET CITY MATHEMATICS LEAGUE” with each 

repetition of a letter counting as a different letter.  What is the probability that he picks a vowel?  (Assume y is not 

a vowel here, so that the only vowels are a, e, i, o, and u.)                                                                               (1 point) 

 

 

2. On a visit to Earth, Jaraharp takes 2009 minutes to solve a ridiculous math problem.  To the nearest hour, how 

many hours does it take him to solve the ridiculous math problem?                                                                 (1 point)  

 

 

 

3. The number of Jabas on Glorp is equal to the product of the prime divisors of 2009.  How many Jabas are there 

on Glorp?                                                                                                                                                           (1 point)                                                                                    

 

 

4. Jaraharp weighs 1.048576 kg. If the number of mg in Jaraharp’s weight is 2
x
 and Jaraharp is exactly x years old, 

then how many months old is Jaraharp? (There are 12 months in 1 year)                                                        (1 point)                          

 

 

5. Stephen and three of his friends are in a classroom of the Titanic spaceship and are the only people in this room.  

The air purification system has broken down and there is a lot of mold and dust in their room.  Because of this, 

Stephen is sneezing 50% of the time and each other person in the room is sneezing 10% of the time.  Whether one 

person is sneezing at a given moment is independent of whether anyone else is sneezing.  At a given moment, what 

is the probability that someone in the room is sneezing?                                                                                 (2 points)             

 

 

6. A map of the planet Dow is in the Cartesian plane and Acirema is a country in Dow.  If the borders of Acirema 

are defined by the lines 3
2

3
−= xy , 3

2

1
+

−
= xy , and 4

3

4
−= xy , then what is the land area of Acirema, according to 

the map?  (Note:  Acirema is all land, and it has no bodies of water)                                                             (2 points) 

 

 

 

7. At the intergalactic bank, there are ten people in lines waiting to use the ATMs.  There are 4 lines which have 1, 

2, 3, and 4 people in them, respectively.  All but one of the ATMs is broken down so that one ATM must serve all 

4 of the lines.  The ATM can serve the people in any order provided that no person is served before anyone that is 

in front of them in their line and no person changes lines or places in a line.  In how many orders can the ATM 

serve these ten people?                                                                                                                                    (2 points) 

 

 

8. The number of customers currently at Joe’s Spaceship Repair Shop is equal to the number of solutions 

to )sin(2 xx = .  How many customers are currently at Joe’s Spaceship Repair Shop?                                (2 points) 

 

 

9.  Six congruent square pyramids are constructed so that each one shares a different face with the same cube.  The 

vertex of each one of these pyramids is equidistant from the 4 other vertices of the same pyramid, and the largest 

possible distance between a point inside one of these pyramids and a point inside the cube is 17.  If the volume of 

the cube is 21024 , then what is the total volume of the solid created by the cube and all six pyramids?  (3 points)  

 

 

 

10. How many real values of x satisfy the equation )2sec()2sin(4 2 xxx = ?                                         (3 points) 
 

 

11. The new 8x8x8 cibur cube, made completely from unit cubes, has just come out.  In order to get the algorithm 

to solve a scrambled cibur cube, an owner must plug in the special code to the official cibur cube’s intergalactic 

website.  Cleverly this code is the number of squares of integer side length that are on any plane parallel to a face of 

the 8x8x8 cube and whose sides are all edges of one of the original unit cubes.  What is the code?             ( 3 points)      

 

 

 

12. Four distinct squares are created on the same plane as a rectangle with a width of 1 and a length of 2, such that 

each of these squares has an entire diagonal of the rectangle as one of its sides.  If a point that is inside at least one 

of these squares is randomly selected, what is the probability that it is inside of exactly one of the squares? 

                                                                                                                                                                          (4 points) 
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