2004 Milton Math Tournament- Junior Varsity Ciphering #1

Find: 
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2004 Milton Math Tournament- Junior Varsity Ciphering #6
How many distinct prime factors are there of 2004?

2004 Milton Math Tournament- Junior Varsity Ciphering #2
Simplify: 
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2004 Milton Math Tournament- Junior Varsity Ciphering #7
Find all solutions for x to:  
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2004 Milton Math Tournament- Junior Varsity Ciphering #3
Solve for x:
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2004 Milton Math Tournament- Junior Varsity Ciphering #8
Sun, Vasili, and Jon are enjoying Tootsie Roll Pops.  It takes each one 3, 4, and 6 minutes, respectively, to get to the center.  Sun can accomplish this feat in 360 licks, Vasili can do it in 240 licks, and Jon can do it in 180 licks.  If they all shared one Tootsie Roll Pop, how many licks would it take for them to get to the center?

2004 Milton Math Tournament- Junior Varsity Ciphering #4
The “Fab Five” (Alice, Laura, Caitlin, Jen, and Colleen) are going to New York for Spring Break.  All their plans have been made except their date for departure.  Neither Alice nor Caitlin can leave on an even numbered day in April.  Jen and Colleen can’t leave on a date which is a composite number.  Laura can’t leave on days that are factors of 6859 and 12267.  Assuming they all have to leave on the same day and they don’t break the above rules, how many days is it possible for the “Fab Five” to leave New York during the week of April 18 – 24?

2004 Milton Math Tournament- Junior Varsity Ciphering #9
Seurat paints by using hundreds of different colored dots placed randomly on a square canvas that has an area of one square meter.  If Seurat is lazy and uses circular dots of area 4( cm², what is the greatest number of non-overlapping dots he can use to cover the canvas so that no more dots may be added without overlapping?

2004 Milton Math Tournament- Junior Varsity Ciphering #5
The Chinese emperor Sunny Zedan obtains a chessboard in the form of a 3 by 3 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 9th day? 

2004 Milton Math Tournament- Junior Varsity Ciphering #10

16-1-20-13-22-1-20 25-10-4-9-2 is W-H-A-T-C-H-A D-O-I-N-G 
Decode the message below, knowing that it uses the same cipher as the above message.  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.
22-1-2-5-5-2-7  25-18  17-5-2  1-8-5-2-23-20-18  6-11-11

2004 Milton Math Tournament- Junior Varsity Ciphering Alternate

There is a cube of side length 4.  It is filled with spheres of diameter 2, each of which is tangent to three sides of the cube and three other spheres.  Assuming that no sphere goes outside the cube, what is the probability that a spot chosen randomly inside the cube will lie in one of the spheres?
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