Team Name:_________________________________________________________________________________
ROUND 1: MULTIPLE CHOICE PROBLEMS
The Binomial and Geometric Olympics!!
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12. For which of the following choices of n, p can we not use the normal approximation to the binomial distribution?
OAn=25p=06
40,p = 0.4
60, p = 0.9
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1. A set of 10 playing cards consists of 5 red cards and 5 black cards. The cards are shuffled thoroughly, and we draw 4 cards one at a time
and without replacement. Let X = the number of red cards drawn. The random variable X has which of the following probability
distributions?

A. binomial distribution with parameters n = 10 and p = 0.5

B. binomial distribution with parameters n = 4 and p = 0.5

C. neither (A) nor (8)

2. There are 20 multiple-choice questions on an exam, each having four possible responses, of which only one is correct. Each question is
worth 5 points if answered correctly. Suppose that a student guesses the answer to each question, with her guesses from question to
question being independent. If the student needs at least 40 points to pass the exam, the probability that she passes is closest to

A. 0.0609.

B.0.1018.

C. 0.9591.

3. There are 20 multiple-choice questions on an exam, each having four possible responses, of which only one is correct. Each question is
worth 5 points if answered correctly. Suppose that a student guesses the answer to each question, with her guesses from question to
question being independent. The probability that the student scores lower than a 60 on the exam is

A. 0.0009.

8. 0.9998.

C. 0.9991.

4. There are 20 multiple-choice questions on an exam, each having four possible responses, of which only one is correct. Each question is
worth 5 points if answered correctly. Suppose that a student guesses the answer to each question, with her guesses from question to
question being independent. The student’s expected (mean) score on this exam is

A 25.

B.5.

c. s0.
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5. There are 20 multiple-choice questions on an exam, each having four possible responses, of which only one is correct. Each question is
worth 5 points if answered correctly. Suppose that a student guesses the answer to each question, with her guesses from question to
question being independent. The standard deviation of the student’s score on the exam is

A. 9.68.

B. 1.94.

c.93.75.

6. In the gambling game of chuck-a-luck, three dice are rolled using a rotating, hourglass-shaped cage. The player chooses one of the &
possible sides (1, 2, 3, 4, 5, or 6) and receives a payoff the amount of which depends on how many dice turn up on that particular side. Let
X = the number of times the dice have to be rolled until we see “three of a kind” (of any type). Which of the following probability
distributions does X have?

A. geometric with p = 1/216
B. geometric with p = 6/216
C. binomial with n = 3 and p = 6/216

7. In the old children’s game of “rock?scissors?paper,” two players simultaneously use their hands to show one of three objects: a rock (a
closed fist), a pair of scissors (two fingers extended in a V-shape), or a piece of paper (an open palm). The winner is chosen in the
following ways:

Rock beats scissors (rock can crush scissors).
Scissors beats paper (scissors can cut paper).
Paper beats rock (paper can wrap around rock).

If the players each show the same object, then the game is played again, with additional repeats as needed until one player wins. Assume
that each player selects an object independently and that each player is equally likely to choose any of the three objects. Let X = the
number of games that must be played in order to decide a winner. (We assume that the identity of the winner is unimportant). Then X is a
‘geometric random variable with probability of success p equal to

A 1/3.

B.2/3.

c 19,
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8. In a certain large population, 70% are right-handed. You need a left-handed pitcher for your softball team and decide to find one by
asking people chosen from the population at random. (We assume that once you do find a left-hander, he or she will be happy to join your
team and will not say no.) The probability that the first left-hander you find is the fourth person you ask is approximately

A.0.1029.

B.0.019.

c.0.072.

9. In a certain large population, 70% are right-handed. You need a left-handed pitcher for your softball team and decide to find one by
asking people chosen from the population at random. (We assume that once you do find a left-hander, he or she will be happy to join your
team and will not say no.) The probability that you will have to ask more than three people before finding your first left-hander is
approximately

A.0.027.

B.0.240.

c.0.343

10. In a certain large population, 70% are right-handed. You need a left-handed pitcher for your softball team and decide to find one by
asking people chosen from the population at random. (We assume that once you do find a left-hander, he or she will be happy to join your
team and will not say no.) The probability that you will have to ask at most two people to find your first left-hander is approximately

A 0.51.

B. 0.49.

c. 091

11. In a certain large population, 70% are right-handed. You need a left-handed pitcher for your softball team and decide to find one by
asking people chosen from the population at random. (We assume that once you do find a left-hander, he or she will be happy to join your
team and will not say no.) The mean and variance of the number of people you will have to ask to find your first left-hander are

A. mean = 3.33, variance = 0.612.

B. mean = 3.33, variance = 7.78.

C. mean = 0.3, variance = 7.78.
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