Homework for Probability & Statistics
Unit: “Hypothesis Testing”

Activity 1

Directions: Answer the following questions on a separate piece of paper. Only work written legibly in pencil will receive full credit. Write your name, the unit, and the activity on the top of your paper.

1. Write the null and alternative hypotheses for the situation: “A tire company wants to compare tread life for two types of tires.”

2. Write the null and alternative hypotheses for the situation: “A pharmaceutical company wants to compare the effectiveness of two drugs.”

3. Write the null and alternative hypotheses for the situation: “mail-order catalog claims that customer satisfaction is guaranteed.”

4. Write the null and alternative hypotheses for the situation: “Williston implemented a local sales tax of 1%. The town select board wants to compare sales in Williston before the tax was implemented and after the tax was implemented.”

5. In a standard deck of cards, half the cards are black and half are red. You are given a deck of cards with an unknown ratio of red to black cards. The null hypothesis is “50% of the cards are black.” 

a. What is the alternative hypothesis?

b. If you chose 10 cards from this deck, what outcome(s) might lead you to believe the proportion was not .5?

c. If you chose 10 cards from this deck, what outcome(s) might lead you to believe the proportion was .5?

d. If you chose 10 cards all of the same color, would you reject the null hypothesis? Why or why not?

6. You are given an envelope that you cannot open. Inside the envelope is an unknown coin. Your job is to determine whether or not the coin is a penny. 

a. The null hypothesis is “The coin is a penny.” What is the alternative hypothesis?

b. You are given a penny, a similar envelope, and a balance/scale. Design an experiment that you could perform to test your hypothesis.

c. What outcomes might lead you to believe the mystery coin is not a penny?

d. What outcomes might lead you to believe the mystery coin is a penny?

7. A few years ago, José Theodore, an NHL goalie, tested positive for a masking agent, which is a drug used to fool steroid tests. However, the masking agent he tested positive for was Propecia, which is a prescription medication for hair loss. Interestingly, José Theodore has a full head of hair. 

a. What are the null and alternative hypotheses?

b. Draw a tree diagram illustrating all possible outcomes for the results of José’s drug test. Be sure to include and label the Type I and II errors. 
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Unit: “Hypothesis Testing”

Activity 2

Directions: Answer the following questions on a separate piece of paper. Only work written legibly in pencil will receive full credit. Write your name, the unit, and the activity on the top of your paper.

1. A population has a mean of 478. A sample of size 100 has a mean of 516 and a standard deviation of 125.

a. What are the null and alternative hypotheses?

b. What is the corresponding z-score of the sample?

c. Is the sample mean significantly better than the population mean when α = .10? What is the certainty level?

d. Is the sample mean significantly better than the population mean when α = .01? What is the certainty level?

2. A population has a mean of 1500 and standard deviation of 47.5. A sample of size 48 has a mean 1488. 

a. What are the null and alternative hypotheses?

b. What is the corresponding z-score of the sample?

c. Is the sample mean significantly worse than the population mean when α = .10? What is the certainty level?

d. Is the sample mean significantly worse than the population mean when α = .05? What is the certainty level?

3. An elevator has a recommended capacity of 15 people and a maximum load limit of 2645 lbs. The mean weight of the population that uses this elevator is 165 lbs with a standard deviation of 22 lbs.

a. What is the probability that a random sample of 15 people from this population will exceed the maximum load limit? (Hint: Find the corresponding z-score to the equally divided weight)

b. What is the probability that 16 people will exceed the load limit? 
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Activity 3


Directions: Answer the following questions on a separate piece of paper. Only work written legibly in pencil will receive full credit. Write your name, the unit, and the activity on the top of your paper.

1. Calculate the number of outcomes and degrees of freedom for the following experiments:

a. Flipping two coins and recording the number of heads

b. Drawing a card from a standard deck and recording its suit

c. Drawing a card from a standard deck and recording its number 

2. Which χ2 graph has a higher degree of freedom?

	A
	B
	C
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3. Sketch the following χ2 graphs using the window indicated and find the coordinates of the maximum:

a. df = 2 (window: Xmin=0, Xmax=10, Ymin=0, Ymax=.5)

b. df = 7 (window: Xmin=0, Xmax=20, Ymin=0, Ymax=.15)

c. df = 100 (window: Xmin=0, Xmax=200, Ymin=0, Ymax=.05)

4. The chamber of commerce of a certain city estimates that the numbers of small, medium, and large businesses in the city are about equal. To verify the estimate, 200 businesses are surveyed. The table below displays the results. 

	
	Small
	Medium
	Large

	Observed Frequency
	42
	67
	91


a. The expected frequency for each outcome

b. The degrees of freedom

c. The χ2 statistic

d. Sketch the distribution graph

e. Speaking intuitively, tell whether or not the estimate is correct. Why or why not? 

5. A coin is flipped 100 times. Heads comes up 38 times, and tails comes up 62 times. Find the following:

a. The expected frequency for each outcome

b. The degrees of freedom

c. The χ2 statistic (Do not use Yate’s Correction)

d. The χ2 statistic (Use Yate’s Correction)

e. Sketch the distribution graph

f. Speaking intuitively, tell whether or not this is a fair coin. Why or why not? 

6. The student council estimates that 30% of the high school population holds part-time jobs. A random sample of 30 students is taken and surveyed. The results are displayed in the table below.

	
	Yes
	No

	Observed Frequency
	14
	16


a. The expected frequency for each outcome

b. The degrees of freedom

c. The χ2 statistic (Do not use Yate’s Correction)

d. The χ2 statistic (Use Yate’s Correction)

e. Sketch the distribution graph

f. Speaking intuitively, tell whether or not the estimate is correct. Why or why not?
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Activity 4

Directions: Answer the following questions on a separate piece of paper. Only work written legibly in pencil will receive full credit. Write your name, the unit, and the activity on the top of your paper.

1. There are four phenotypes of hair color – blond, red, brown, and black. In theory, 5% of people have blonde hair, 3% of people have red hair, 68% of people have brown hair, and 24% of people have black hair. (Theses statistics include natural hair color and exclude gray hair.) However, in Scotland 13% of the population has red hair, 61% have brown hair, 4% have blonde hair, and 22% have black hair. Assuming the hair colors of 100 people are recorded, find the following:

a. The null and alternative hypotheses

b. The expected frequencies for each hair color

c. The degrees of freedom

d. The χ2 statistic

e. Sketch the distribution graph, labeling the critical region

f. Is the observed deviation significant to 5%? In other words, should you reject or fail to reject the null hypothesis?

2. Below is a table that displays the number of fatal crashes in Montana in one year by the day of the week that they occurred. Find the following:

	
	Mon.
	Tues.
	Wed.
	Thurs.
	Fri.
	Sat.
	Sun.
	Totals

	Fatal Accidents
	15
	16
	15
	23
	34
	38
	25
	166


a. The expected values for each day of the week

b. The null and alternative hypotheses

c. The χ2 statistic

d. The degrees of freedom

e. Sketch the distribution graph, labeling the critical region

f. Is the observed deviation significant to 5%? In other words, should you reject or fail to reject the null hypothesis?

3. A greeting card distributor suggests that stores carry 25% of love/friendship cards, 30% birthday cards, 20% wedding/anniversary cards, 10% sympathy/get well cards, and 15% other/special occasion cards. A gift shop sold the following numbers of cards, displayed in the table below. Find the following:

	
	Love/Friendship
	Birthday
	Wedding
	Sympathy
	Other
	Total

	Observed Frequency
	54
	71
	42
	19
	43
	229


a. The expected values for each type of card

b. The null and alternative hypotheses

c. The χ2 statistic

d. The degrees of freedom

e. Sketch the distribution graph, labeling the critical region

f. Is the observed deviation significant to 5%? In other words, should you reject or fail to reject the null hypothesis?
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Activity 5
Directions: Answer the following questions on a separate piece of paper. Only work written legibly in pencil will receive full credit. Write your name, the unit, and the activity on the top of your paper.

1. A magazine company wants to know if making their magazine more marketable in certain regions of the country will improve sales over their leading competitor. First, however, they need to determine if their magazine is more popular in some geographical regions but not in others. 200 people were polled. The table below shows the results of this study. Find the following:

	
	Company
	Competitor
	No Preference
	Totals

	Northeast
	16
	23
	5
	44

	South
	33
	18
	6
	57

	Midwest
	15
	20
	7
	42

	West
	20
	32
	5
	57

	Totals
	84
	93
	23
	200


a. The expected values

b. The null and alternative hypotheses

c. The χ2 statistic

d. The degrees of freedom

e. Sketch the distribution graph, labeling the critical region

f. Is the observed deviation significant to 5%? In other words, should you reject or fail to reject the null hypothesis?

2. After reviewing the results from the first poll, the magazine company thought it might be best to poll a larger sample of people. The results of this new poll are shown in the table below. Find the following:

	
	Company
	Competitor
	No Preference
	Totals

	Northeast
	160
	230
	50
	440

	South
	330
	180
	60
	570

	Midwest
	150
	200
	70
	420

	West
	200
	320
	50
	570

	Totals
	840
	930
	230
	2000


a. The expected values

b. The null and alternative hypotheses

c. The χ2 statistic

d. The degrees of freedom

e. Sketch the distribution graph, labeling the critical region

f. Is the observed deviation significant to 5%? In other words, should you reject or fail to reject the null hypothesis?

g. Is the observed deviation significant to 1%? In other words, should you reject or fail to reject the null hypothesis?

3. The causes of death for 1000 randomly selected men (ages 45 to 64) are recorded in the table below. Find the following:

	
	Cancer
	Heart Disease
	Other
	Totals

	Nonsmoker
	56
	153
	141
	350

	Smoker
	136
	308
	206
	650

	Totals
	192
	461
	347
	1000


a. The expected values

b. The null and alternative hypotheses

c. The χ2 statistic

d. The degrees of freedom

e. Sketch the distribution graph, labeling the critical region

f. Is the observed deviation significant to 5%? In other words, should you reject or fail to reject the null hypothesis?

g. Is the observed deviation significant to 1%? In other words, should you reject or fail to reject the null hypothesis?

