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        Rocket City Math League            2005-2006 
                                       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, and all times must specify AM or PM (unless requested otherwise in the 
problem).  No calculators, books, or other aides may be used. 

 

 

1. Kevin’s favorite number is ⎟
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cos .  Steve, who wishes to be friends 

with both Kevin and Johnny, decides that his favorite number will be the sum of the squares of Kevin’s and 
Johnny’s favorite numbers.  What is Steve’s favorite number?  (1 point) 

 

2.     Tryzkan has a clear container 11 cm x 18 cm x 24 cm, closed on all six sides, which is partially filled with liquid 
uranium.  When the container is placed on its 11 cm x 18 cm side, the level of uranium only rises up to 20 cm.  
How high does the level of uranium rise when the container is flipped on its 11 cm x 24 cm side?   (1 point) 

 

3.      Let m =  and n = (2003)(2004)…(2007).  Which is greater, m or n, or are they equal? (1 point) 52005  

4.      If and , then find the numerical value for . (1 point) 6yx =+ 14yx 22 =+ 33 yx +  

5.      Find the eccentricity of the ellipse with equation  . (2 points) 108y16x36x9 22 =++
 

 

6.     Find the sum of the infinite series: ...
512

5
32
1

32
3

4
1

2
1

++++  .  (2  points)  
 

7.     Samantha took the new Youkilis 500 for a test run to the newly-discovered planet Retipuj and back.  Her speed 
towards the planet was an incredible 3 miles per minute, but her speed on the return trip was slowed to conserve 
fuel, coming in at 3 minutes per mile.  The round-trip measures 2005 million miles.  If her average speed in the 
entire trip is expressed as a fraction A/B miles per minute where A and B are relatively prime positive integers, 
find the product A*B. (2 points) 

 

8.     What is the units digit when  is converted to base 7? (2 points)     502  

9.     Mark and Sammy both agree to go to the party, which will be held from 8 PM to 11 PM.  Mark will be at the 
party for 60 minutes, and Sammy will be there for 90 minutes.  If the probability that Mark and Sammy are both 
at the party at any one point in time is H/R, find H + R.    (3 points) 

 

10.  The list of positive consecutive integers is written out:  1, 2, 3 …. The first number greater than 1 on the list is 2, 
so remove every 2nd number from the list (2, 4, 6).  The first number on the new list greater than 2 is 3, so 
remove every 3rd number from the list of remaining numbers.  The next number remaining on the list greater 
than 3 is 7, so remove every 7th number.  If the process is repeated indefinitely, the remaining numbers are 
termed “lucky numbers.”  Find the 10th lucky number that is also a prime number.         (3 points) 

 

11.   If the cosine of the smaller angle between the vectors u = < 20, -15> and v = < -24, -7> is represented by the 
fraction A/B in lowest terms, find .  (3 points) 22 BA +

 

12.   Frank has four dice, A, B, C, and D with faces that are either blank or not blank.  The non-blank faces have a 
particular point value that is the same for each non-blank face on that particular die, as described in the chart.  
Frank needs at least 4 points to win the game.  If he rolls a blank face, he loses the game.  If he rolls a numbered 
face, he gets that many points.  He can roll each die at most once, and he can roll the die in any order he chooses.  
Assuming he chooses the optimal order to roll the dice/die, what is the probability that Frank wins? (4 points) 

Die # of sides # blank # not blank value of non-blank 
A 6 1 5 1 
B 20 10 10 2 
C 12 9 3 3 
D 20 16 4 4  
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