
CS5014 Fall 2010 Homework Assignment 11
Due in class on Thursday, November 4

50 Points

1. [10 points] Navidi Chapter 2, Supplementary Exercise 2.
A fair coin is tossed until a head appears. What is the probability that more than three tosses

are necessary?

2 [10 points] Navidi Section 4.10, Exercise 4.
Below are the durations (in minutes) of 40 time intervals between erruptions of the geyser Old

Faithful in Yellowstone National Park.

91 51 79 53 82 51 76 82 84 53
86 51 85 45 88 51 80 49 82 75
73 67 68 86 72 75 75 66 84 70
79 60 86 71 67 81 76 83 76 55

Construct a normal probability plot for these data. Do they appear to come from an approxi-
mately normal distribution?

3 [10 points] Navidi Chapter 4, Supplementary Exercise 8.
You have a large box of resistors whose resistances are normally distributed with mean 10 Ω

and standard deviation 1 Ω.

(a) What proportion of the resistors have resistances between 9.3 and 10.7 Ω?

(b) If you sample 100 resistors, what is the probability that 50 or more of them will have resis-
tances between 9.3 and 10.7 Ω?

(c) How many resistors must you sample so that the probability is 0.99 that 50 or more of the
sampled resistors will have resistances between 9.3 and 10.7 Ω?

4 [20 points] You may solve this problem analytically or by simulation.
Jack the Gambler has a system. He is going to Las Vegas to try it out. He observes that a

roulette wheel lets him win half the time if he bets that the result is an even number, and he
receives two times his bet if he wins. So his system works like this: He starts by betting $1, and
he doubles his bet every time he loses. Eventually he must win with a net profit (for that series of
bets) of $1. For example, say he bets $1 and loses, then $2 and loses, then $4 and wins $8. His net
winnings over the series of 3 bets are $1.

(a) Assume that the roulette wheel will run 60 times/hour. If Jack plays for two hours (give or
take a few minutes to complete the current cycle), how much should he expect to win?
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(b) Unfortunately, Jack has a problem. He’s only got $1000 with him. So if he loses enough times
in a row, he’s out a lot of money because he won’t have enough money left to continue the
cycle! If this should happen, he will start over with a new cycle (beginning with a $1 bet)
if he has any money left. With this taken into consideration, how much should he expect to
win or lose in 2 hours? In 20 hours?
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