Problem Set #5 

1.  In how many ways can you read the word “ABRACADABRA” in the figure below?  You must start with the uppermost A and read down, passing each time to the next letter (to the left or right) until you reach the bottommost A.
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2.  A point lies inside an equilateral triangle with sides of length s.  Its distances from the 3 sides are x, y, and z.  What can you say about x + y + z?  Prove your answer.

3.  Prove that if p is a prime number greater than 3, then
[image: image1.wmf]leaves a remainder of 1 when it is divided by 12.

4.  Elizabeth has a secret hiding place where she is presently has 35 coins, 38 baseball cards, and 39 pieces of candy.  Her younger brother John has his own secret hiding place, but that does not prevent him from taking things from Elizabeth’s (her place isn’t as secret as she thinks.)  John always takes two items at a time, each of a different kind so that the numbers won’t decrease too quickly, and he always adds one item of the third kind.  One day, some time later, Elizabeth was shocked to find that all the items in her hiding place were of the same kind.  Was it all candy?
5.  The diagonals of a trapezoid divide the trapezoid into 4 triangles as shown below:
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Find the area of the trapezoid in terms of the areas A and B of the shaded triangles.
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