2004 Milton Math Tournament- Varsity Ciphering #1

Find:   [-log​4 (64) + log3 (81²) – log3 (81) + (5³)² - 18] mod 7

2004 Milton Math Tournament- Varsity Ciphering #6
What is the sum of the distinct prime factors of 22104?

2004 Milton Math Tournament- Varsity Ciphering #2
Simplify: 
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2004 Milton Math Tournament- Varsity Ciphering #7
Find all solutions for x to: 
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2004 Milton Math Tournament- Varsity Ciphering #3
Solve for x:  
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2004 Milton Math Tournament- Varsity Ciphering #8
Vasili says that his family has 144 people in it.  Unfortunately, he also said that that number is not base ten, but rather base N.  To find N, he says that 
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 (in the second term, N is the first digit of the two-digit number, N4).  If N is an integer from 1 to 9, then how many people, in base 10 notation, are really in Vasili’s family?

2004 Milton Math Tournament- Varsity Ciphering #4
Evaluate   cos(Arctan(cot(Arcsin(12/13))))

2004 Milton Math Tournament- Varsity Ciphering #9
If  
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2004 Milton Math Tournament- Varsity Ciphering #5
The Chinese emperor Sunny Zedan obtains a chessboard in the form of a 4 by 4 grid of unit squares.  On the first day he orders for 1 grain of rice to be placed on the first square, 2 on the second square the next day, 4 on the third square the day after, and so forth.  How many total grains of rice will he have on the 16th day? 

2004 Milton Math Tournament- Varsity Ciphering #10

           41-23-25-25-23-19-35 
is R-A-C-E-C-A-R
22-32-39-21  23-29-30 
is D-U-M-B M-U-D

Decode the message below, knowing that it uses the same cipher as the above words.  Depending on the word, each number will represent a different letter.  Not always will a single number in the entire message represent the same letter, nor can a letter always be represented by a single number.

33-24  27-33-19-25  18  31-34-21-31-19-36  31-26  

18  24-36-28-21-38-19-29  26-33-25


2004 Milton Math Tournament- Varsity Ciphering Alternate

In a certain square, a square is inscribed with its vertices on the larger square at the midpoints of its sides.  In that inscribed square, another square is inscribed in the same manner.  This pattern continues indefinitely.  If the largest square has a side length of 1, what is the side length of the tenth square?  (The squares are numbered with the largest square first and inward.)
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