
STAT 515 sp 2026 Exam I

Karl Gregory

• Do not open this exam until told to do so.

• You may have one handwritten sheet of notes out during the exam.

• You have 75 minutes to work on this exam.

• You may NOT use any kind of calculator.
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1. You plan to make a list of items you find at the beach next time you go. Let H, C, and T denote the
events that you find a horseshoe crab, a hermit crab, and a shark tooth, respectively, and suppose: The
probability of finding only a horseshoe crab is 0.125; the probability of finding a shark tooth is 0.1; the
probability of finding at least one of the items is 0.79; the probability of finding all three is 0.01; the
probability of finding a horseshoe crab given that you find a shark tooth is 0.35; the probability you
find a horseshoe crab and a hermit crab is 0.10, and the probability you find a hermit crab and a shark
tooth is 0.025.

(a) Give values for the probabilities in cells i.–viii. of the Venn diagram below.
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(b) Are the events of finding a horseshoe crab and finding a shark tooth independent?

(c) Which item are you most likely to find?
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2. A standard UNO deck has 108 cards. In each of four colors there is a zero card, two cards of each
number 1–9, and two each of reverse, draw two, and skip cards. In addition, there are four draw four
cards and four wild cards not belonging to any color. Each player is dealt a hand of 7 cards from the
deck.

(a) Give the probability (you need not evaluate your expressions) of being dealt a hand composed of:

i. Only yellow cards.

ii. Cards all of the same color.

iii. Two draw four cards and five red cards.

iv. At least one zero card.

(b) Let X be the number of blue cards in a hand of seven cards.

i. Give the name of the probability distribution of X.

ii. Give P (X = 0).
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3. Spudnik can throw his disc into a basket at a distance of 100 yards with probability of success 0.80. He
will today make twenty attempts before a watching world.

(a) Give an expression (you need not evaluate them) for the probability of the event that, in twenty
attempts, from a distance of 100 yards, he throws his disc into the basket

i. zero times.

ii. exactly ten times.

iii. at least once.

iv. five or more times.

(b) What is the expected number of times Spudnik will throw his disc into the basket?

(c) It has been noted of Spudnik that he becomes elated when his disc goes into the basket and
despondent when it does not, and that he tends to follow up successful throws with successful
throws and unsuccessful throws with unsuccessful throws. Given this information, what reason
may there be to doubt the validity of the expressions given in part (a)?
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4. The player of a game must spin a spinner like the one depicted below. The region in which the spinner
stops spinning indicates from which of three bags the player will draw a single bill. Bag A contains one
one-dollar bill and three five-dollar bills; bag B contains two one-dollar bills and two five-dollar bills;
and bag C contains three one-dollar bills and one five-dollar bill.
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(a) Give the probability of drawing a five-dollar bill.

(b) Your buddy plays the game and draws a five-dollar bill; he says he will give it to you if you can
guess which bag he drew from. Which bag will you guess? Justify your answer.

(c) Let X be the amount of money won from the game.

i. State whether X is a discrete or a continuous random variable.

ii. Give the expected value of X.
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5. Suppose your typing speed, as judged by a particular typing test which provides a random selection of
text, follows a normal distribution with a mean of 62 words per minute (WPM) and a standard deviation
of 4 WPM.

(a) With what probability will the test rate you between 58 and 66 WPM?

(b) With what probability will the test rate you at less than 54 WPM?

(c) With what probability will the test rate you at more than 74 WPM?
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