Recitation 2: “A First Word on Probability”
(1) You and your friend draw cards to see who will be buying the nachos tonight. Your friend draws an eight. 
a. If aces are high, what is the probability you will draw a higher card?
There are 52 cards in a standard deck, and one has been drawn already. Of those, the higher cards are four each of {9, 10, J, Q, K, A}. Therefore the odds of drawing one of these winning cards is 6 * 4 / 51 ≈ 0.47
b. What is the probability you will draw a lower card, or tie your friend?

Because case a and case b together exhaust the possible outcomes, together their likelihoods add up to 100 percent. 1 – 0.47 = 0.53
(2) You just got a new iPod, and it currently has 100 songs on it. You put it on shuffle and the first two songs that come up are “That Old Black Rum” by Great Big Sea and “Call Me When You’re Sober” by Evanescence. Wow, what are the odds? (Note that we will consider "Call Me When You're Sober" followed by "The Old Black Rum" as a different first two songs than the original order listed.)
a. What is the cardinality of the sample space for this experiment?

The sample space is not the number of songs, but the number of ways two songs could be played, in which case we’ll consider the order of playing counts. There are 100P2 = 100 * 99 = 9,900 ways that could happen.
b. Let’s say you have four different songs related to alcohol on your iPod. What is the cardinality of the event subset where two of them are played together?

There are 4P2 = 4 * 3 = 12 ways these songs could appear together.
c. So, what is the probability of two alcohol-related songs being played together?
We divide part b by part a to find the odds are 12 / 9900 ≈ 0.0012, or 1 in 825. For further discussion: why do weird patterns keep showing up on my iPod if they are so rare? Short answer: because the human mind is wired to find connections between events, even if they are just coincidence.
(3) The Central Florida Future tells us that the College of Engineering has 3,258 men enrolled, and 697 women. If half of your Comp 1 class is a representative sample of the College of Engineering population, and the other half consists of 15 women and 8 men from the other colleges, what are the odds that a study group of four people randomly drawn from the class will contain no women?
The class needs to have (15 + 8) * 2 people total, so 23 people must have come from Engineering. Of those, 23 * 697 / 3258 ≈ 4 will be women and 19 men. So the class as a whole is 19 women and 27 men. Divide the ways of making a study group with all men by all the ways of making a study group. 27C4 / 46C4 = 27! / 23! / 4! / 46! * 42! *4! ≈ 11%.
(4) Last year, the Golden Knights attempted 394 forward passes and completed 233 of them. When a pass was completed, it was good for a first down 157 times. The Knights ran 557 rushing plays, and 106 of them earned a first down. There were also 110 other plays, such as punting, which did not earn a first down. 
a. You are using these figures as one small part of your new video game NCAA Football 07, so you want to model them with a single random variable and ignore factors like field position or player skill. On any given Knights play last year, what was the likelihood of earning a first down?

Divide all the plays that end in a first down by all the plays in the sample.
(157 + 106) / (394 + 557 + 110) = 263 / 1061 ≈ 0.25
b. If the person playing your game works on offensive blocking so that all plays become x percent more likely to end in a first down, and then the player tries 400 plays in the same ratio as before but makes a first down 120 times, what was x?
Find the percent increase, x, from the old odds to the new odds.
120 / 400 = 263x / 1061
120 / 400 * 1061 / 263 = x ≈ 1.21, or a 21 percent increase.
(5) You are a contestant in a game sponsored by the Campus Activities Board and it’s down to the last two players. If you can roll doubles on two giant fuzzy dice in one try, you win a case of Mountain Dew. If not, the other contestant will have a chance to roll the dice, and she will win the prize if she ties or beats the number you rolled.  If she rolls lower than you, she loses and you get the Dew. What are the odds you will be going home caffeinated?

You have one chance in six to win outright. Failing that, think of the other ways to win:
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