
Excerpt from the 2002 Fall Startup

The Fall Startup Event is 100 problems to be answered in 30 minutes, so these ten problems should be taken in three minutes.  Answering five or more of these problems in that time is very good.

1. Evaluate the difference:   
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2. Solve for x: 
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3. Name all quadrants in which the solution to the inequality  
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4. In the circle in the diagram to the right, secants 
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 intersect the circle at S and T, respectively. Given that 
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5. Solve for x:  
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6. Evaluate:  
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7. Evaluate:  
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8. What is the next term of the quadratic sequence  8, 11, 16, 23, 32, 43, __ ?

9. If 
[image: image12.wmf]1

,

5

,

3

=

A

 and 
[image: image13.wmf]1

,

3

,

2

-

-

=

B

, what is 
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10. Express the sum of 
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 in base 8.

Problems from the 2007 iTest
(Tiebreaker #3) 4014 boys and 4014 girls stand in a line holding hands, such that only the two people at the ends are not holding hands with exactly two people (an ordinary line of people). One of the two people at the ends gets tired of the hand-holding fest and leaves. Then, from the remaining line, one of the two people at the ends leaves. Then another from an end, and then another, and another. This continues until exactly half of the people from the original line remain. Prove that no matter what order the original 8028 people were standing in, that it is possible that exactly 2007 of the remaining people are girls.
19. One day Jason finishes his math homework early, and decides to take a jog through his neighborhood. While jogging, Jason trips over a leprechaun. After dusting himself off and apologizing to the odd little magical creature, Jason, thinking there is nothing unusual about the situation, starts jogging again. Immediately the leprechaun calls out, “hey, stupid, this is your only chance to win gold from a leprechaun!”

Jason, while not particularly greedy, recognizes the value of gold. Thinking about his limited college savings, Jason approaches the leprechaun and asks about the opportunity. The leprechaun hands Jason a fair coin and tells him to flip it as many times as it takes to flip a head. For each tail Jason flips, the leprechaun promises one gold coin.

If Jason flips a head right away, he wins nothing. If he first flips a tail, then a head, he wins one gold coin. If he’s lucky and flips ten tails before the first head, he wins ten gold coins.

What is the expected number of gold coins Jason wins at this game?

24. Let N be the smallest positive integer such that 2008N is a perfect square and 2007N is a perfect cube. Find the remainder when N is divided by 25.
40. Let S be the sum of all x such that 1<=x <=99 and {x2} = {x}2, where {x} is the fractional part of x (that is, {x}=x-[x] where [x] is the greatest integer less than or equal to x). Compute [S].
44. A positive integer n between 1 and N = 20072007 inclusive is selected at random. If a and b are natural numbers such that a/b is the probability that N and n3 − 36n are relatively prime, find the value of a + b.

49. How many 7-element subsets of {1, 2, 3,…, 14} are there, the sum of whose elements is divisible by 14?
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