Question #0

Alpha Ciphering

MA National Convention 2010

Find the exact value the expression,

all angle measures given are in degrees.
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Question #1
Alpha Ciphering

MA National Convention 2010

Find the sum of the zeroes of f(x) when



.  
Question #2
Alpha Ciphering

MA National Convention 2010

Consider the set of numbers 

[image: image5.png]{3.7,8,11,x}



.  Find the sum of 

all [image: image7.png]


 for which the mean of this 

set is equal to the median of this set.
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Let
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for positive 

integral n. Compute
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Question #4
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Suppose 2010 is written as
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What is the value of n?

Question #5
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What is the exact value of [image: image12.png]sin(10°) sin( 50°) sin(70°)



?
Question #6
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, then [image: image16.png]=log, (y)



.  
What is the exact value of [image: image18.png]


? 
(Remember that [image: image20.png]22"
=29
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Question #7
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Consider the polynomial [image: image22.png]x*+ Ax®+ Bx*+ Cx+ D




 .  
Grant and Ari play a game replacing the coefficients.  Grant picks a number, 
then Ari picks a number, then Grant, 
then Ari.  After they have chosen 4 
numbers, each number is randomly 
assigned to one of A, B, C, or D.  Ari 
wins if the polynomial has at least one integer as a zero.  Given that the first 
two numbers are 13, 37, and 42, what 
number should Ari pick so that he is guaranteed to win?
Question #8
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Lines [image: image24.png]


and [image: image26.png]


 both pass through 
the origin.  In addition, [image: image28.png]


 passes 
through the point (3, 2) and  [image: image30.png]


 
passes through the point (5, 1).  
What is the cotangent of the acute 
angle between these two lines?
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The integers 1, 2, …,10 are used to a 
construct a sequence such that any 
given term is either larger than all the numbers to its left or smaller than all 
the numbers to its left.  In how many 
ways can such a sequence be 
constructed?
Question #10
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Let A be the smallest prime factor 

of 2010 and let B be the largest prime 

factor of 2010.  What is [image: image32.png]
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