SIMC 6/7/8th Grade Week 2

August 11, 2007: Counting and Probability

Homework Handout

Assigned: August 11

Due: August 18

1). So why does 0!=1? (try counting)
There is exactly 1 way to arrange 0 objects.
(n! can be described as the number of ways to order n objects)

2). Given a set of 40 distinct elements, what is the maximum number of subsets such that the sum of the subset is less than half the sum of the complete set?

239 = (240/2)
(if none of the sets sum to exactly half of the set). If any do, the answer is 239 - # of subsets that sum to exactly half the complete set.
3). Given that a 4-digit number has no more than 2 5’s, what is the probability that it has at least 1 8?
There are 9000 4-digit numbers, and 36 of them have more than 2 5’s. 9000-36= 8964.
There are exactly 8x9x9x9=5832 numbers that have no 8’s. Exactly 32 of these have no 8’s. 5832-32=5800.

The answer is 1-(5800/8964), or 791/2241.
4). Each minute, a pastry is set before peoples A and B. Each is equally likely to eat it in that minute. After n minutes, what is the probability that A has eaten more than B?
For an even number of minutes:

Probability that they each eat the same amount:  
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Probability that A eats more: 
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For an odd number of minutes:

Either A or B has eaten more, so ½ .

5). n numbers sum to less than or equal to m with m>0. How many possible sets of non-negative integers (x,y,z) satisfy this condition?

(m+3)C3 (for n=3)
More generally, (m+n)Cn

Using the stars & bars method (otherwise known as the AMC cookie problem), the number of possibilities for n integers summing to m is (m+2)C(n-1). Summing this results in the expression above. 

6). 3 real numbers from 0 to 1 are chosen. What is the probability that their sum is less than 1?

This involves graphing the numbers on a 3-d coordinate system. The resulting area that fits the given condition is the equivalent of a vertex of the unit cube cut off by a plane passing through the 3 adjoining vertices. The volume of this figure is 1/6.
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