PGCC Math Tournament 2009

Round I

Problem #1:
In PGCC each distinct letter is replaced by a different digit 0 to 9. The difference between the largest and the smallest four digit number so created is divisible by two prime numbers between 10 and 100. Find those prime numbers.  

Problem #2:
The squares ABCD and ABEF, constructed in two perpendicular planes, have a common side AB. O is the intersection of the diagonals in the square ABEF. Find the exact area of the triangle ODC knowing that AF is 6 inches.

Problem #3:
A pool table has the dimensions 2a and 3a (see attached figure). The ball must be sent into the pocket A in one shot, as indicated. How long is DM in terms of a.
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Problem #4:

Let 
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Problem #5:
One of Prince George's branch libraries has between 2500 and 3500 books. 1/11 of them are math books, 1/19 of them are social science books and 20% of them are novels. How many books does the library have?

Round II 

Problem # 6

There are seven brothers in the Tryhard family. Any of the six older brothers can clean the house in twelve hours. The youngest brother, two year old Jack Tryhard, can, on the other hand, mess up the house in three hours. How long does it take for the seven brothers "working" together to clean the house?

Problem # 7

Given the sequence of natural numbers  1, 1, 2, 3, 5, 8, 13, ….. compute:  
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 represents the kth term.  The 26th and 27th numbers in the sequence are 121393 and 196418, respectively.

Problem # 8

What is the ratio between the areas of the triangles 
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 if the first one is equilateral of side a and the second one has the sides of length a, 2.5a and 3a ?  (exact answer only)

Problem # 9

Express  
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  in terms of 
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. (Write your answer as a single fraction.)

Problem # 10

A fourth degree polynomial Q(x) having the leading coefficient 1, leaves remainder of 6 when divided by x - 1 and remainder of 0 when divided by x + 1. When Q(x) is divided by x2 + 1, the remainder is x + 5. Find the polynomial.
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