CHAPTER 7—SAMPLING AND SAMPLING DISTRIBUTIONS
MULTIPLE CHOICE

1.
From a group of 12 students, we want to select a random sample of 4 students to serve on a university committee. How many different random samples of 4 students can be selected?

	a.
	48

	b.
	20,736

	c.
	16

	d.
	495



2.
Parameters are

	a.
	numerical characteristics of a sample

	b.
	numerical characteristics of a population

	c.
	the averages taken from a sample

	d.
	numerical characteristics of either a sample or a population



3.
How many simple random samples of size 3 can be selected from a population of size 7?

	a.
	7

	b.
	21

	c.
	35

	d.
	343



4.
Sampling distribution of [image: image1.png]


 is the

	a.
	probability distribution of the sample mean

	b.
	probability distribution of the sample proportion

	c.
	mean of the sample

	d.
	mean of the population



5.
A simple random sample of 100 observations was taken from a large population. The sample mean and the standard deviation were determined to be 80 and 12 respectively. The standard error of the mean is

	a.
	1.20

	b.
	0.12

	c.
	8.00

	d.
	0.80



6.
A population has a standard deviation of 16. If a sample of size 64 is selected from this population, what is the probability that the sample mean will be within [image: image2.png]


2 of the population mean?

	a.
	0.6826

	b.
	0.3413

	c.
	-0.6826

	d.
	Since the mean is not given, there is no answer to this question.



7.
The probability distribution of all possible values of the sample proportion [image: image3.png]


 is the

	a.
	probability density function of [image: image4.png]




	b.
	sampling distribution of [image: image5.png]




	c.
	same as [image: image6.png]


, since it considers all possible values of the sample proportion

	d.
	sampling distribution of [image: image7.png]






8.
In computing the standard error of the mean, the finite population correction factor is used when

	a.
	N/n > 0.05

	b.
	N/n [image: image8.png]


 0.05

	c.
	n/N > 0.05

	d.
	n/N [image: image9.png]


 30



9.
Convenience sampling is an example of

	a.
	probabilistic sampling

	b.
	stratified sampling

	c.
	nonprobabilistic sampling

	d.
	cluster sampling



10.
Which of the following is an example of nonprobabilistic sampling?

	a.
	simple random sampling

	b.
	stratified simple random sampling

	c.
	cluster sampling

	d.
	judgment sampling



11.
Stratified random sampling is a method of selecting a sample in which

	a.
	the sample is first divided into strata, and then random samples are taken from each stratum

	b.
	various strata are selected from the sample

	c.
	the population is first divided into strata, and then random samples are drawn from each stratum

	d.
	None of these alternatives is correct.



12.
A population consists of 500 elements. We want to draw a simple random sample of 50 elements from this population. On the first selection, the probability of an element being selected is

	a.
	0.100

	b.
	0.010

	c.
	0.001

	d.
	0.002



13.
The closer the sample mean is to the population mean,

	a.
	the larger the sampling error

	b.
	the smaller the sampling error

	c.
	the sampling error equals 1

	d.
	None of these alternatives is correct.



14.
Since the sample size is always smaller than the size of the population, the sample mean

	a.
	must always be smaller than the population mean

	b.
	must be larger than the population mean

	c.
	must be equal to the population mean

	d.
	can be smaller, larger, or equal to the population mean



15.
As the sample size increases, the

	a.
	standard deviation of the population decreases

	b.
	population mean increases

	c.
	standard error of the mean decreases

	d.
	standard error of the mean increases



16.
A simple random sample from an infinite population is a sample selected such that

	a.
	each element is selected independently and from the same population

	b.
	each element has a 0.5 probability of being selected

	c.
	each element has a probability of at least 0.5 of being selected

	d.
	the probability of being selected changes



17.
A population consists of 8 items. The number of different simple random samples of size 3 that can be selected from this population is

	a.
	24

	b.
	56

	c.
	512

	d.
	128



18.
In point estimation

	a.
	data from the population is used to estimate the population parameter

	b.
	data from the sample is used to estimate the population parameter

	c.
	data from the sample is used to estimate the sample statistic

	d.
	the mean of the population equals the mean of the sample



19.
The sample statistic s is the point estimator of

	a.
	

	b.
	

	c.
	[image: image10.png]




	d.
	[image: image11.png]






20.
The sample mean is the point estimator of

	a.
	

	b.
	

	c.
	[image: image12.png]




	d.
	[image: image13.png]






21.
If we consider the simple random sampling process as an experiment, the sample mean is

	a.
	always zero

	b.
	always smaller than the population mean

	c.
	a random variable

	d.
	exactly equal to the population mean



22.
The probability distribution of the sample mean is called the

	a.
	central probability distribution

	b.
	sampling distribution of the mean

	c.
	random variation

	d.
	standard error



23.
The expected value of the random variable [image: image14.png]


 is

	a.
	the standard error

	b.
	the sample size

	c.
	the size of the population

	d.
	None of these alternatives is correct.



24.
The standard deviation of all possible [image: image15.png]


 values is called the

	a.
	standard error of proportion

	b.
	standard error of the mean

	c.
	mean deviation

	d.
	central variation



25.
A population has a mean of 75 and a standard deviation of 8. A random sample of 800 is selected. The expected value of [image: image16.png]


 is

	a.
	8

	b.
	75

	c.
	800

	d.
	None of these alternatives is correct.



26.
As the sample size becomes larger, the sampling distribution of the sample mean approaches a

	a.
	binomial distribution

	b.
	Poisson distribution

	c.
	normal distribution

	d.
	chi-square distribution



27.
Whenever the population has a normal probability distribution, the sampling distribution of [image: image17.png]


 is a normal probability distribution for

	a.
	only large sample sizes

	b.
	only small sample sizes

	c.
	any sample size

	d.
	only samples of size thirty or greater



28.
The sampling error is the

	a.
	same as the standard error of the mean

	b.
	difference between the value of the sample mean and the value of the population mean

	c.
	error caused by selecting a bad sample

	d.
	standard deviation multiplied by the sample size



29.
The standard deviation of a sample of 100 elements taken from a very large population is determined to be 60. The variance of the population

	a.
	can not be larger than 60

	b.
	can not be larger than 3600

	c.
	must be at least 100

	d.
	can be any value



30.
From a population of 200 elements, a sample of 49 elements is selected. It is determined that the sample mean is 56 and the sample standard deviation is 14. The standard error of the mean is

	a.
	3

	b.
	2

	c.
	greater than 2

	d.
	less than 2



31.
The probability distribution of all possible values of the sample mean [image: image18.png]


 is

	a.
	the probability density function of [image: image19.png]




	b.
	the sampling distribution of [image: image20.png]




	c.
	the grand mean, since it considers all possible values of the sample mean

	d.
	one, since it considers all possible values of the sample mean



32.
Which of the following sampling methods does not lead to probability samples?

	a.
	stratified sampling

	b.
	cluster sampling

	c.
	systematic sampling

	d.
	convenience sampling



33.
Which of the following is(are) point estimator(s)?

	a.
	

	b.
	

	c.
	s

	d.
	



34.
A probability distribution for all possible values of a sample statistic is known as

	a.
	a sample statistic

	b.
	a parameter

	c.
	simple random sampling

	d.
	a sampling distribution



35.
A population characteristic, such as a population mean, is called

	a.
	a statistic

	b.
	a parameter

	c.
	a sample

	d.
	the mean deviation



36.
A population has a mean of 300 and a standard deviation of 18. A sample of 144 observations will be taken. The probability that the sample mean will be between 297 to 303 is

	a.
	0.4332

	b.
	0.8664

	c.
	0.9332

	d.
	0.0668



37.
A sample statistic, such as a sample mean, is known as

	a.
	a statistic

	b.
	a parameter

	c.
	the mean deviation

	d.
	the central limit theorem



38.
The standard deviation of a point estimator is called the

	a.
	standard deviation

	b.
	standard error

	c.
	point estimator

	d.
	variance of estimation



39.
A single numerical value used as an estimate of a population parameter is known as

	a.
	a parameter

	b.
	a population parameter

	c.
	a mean estimator

	d.
	a point estimate



40.
The sample statistic, such as [image: image21.png]


, s, or [image: image22.png]


, that provides the point estimate of the population parameter is known as

	a.
	a point estimator

	b.
	a parameter

	c.
	a population parameter

	d.
	a population statistic



41.
A theorem that allows us to use the normal probability distribution to approximate the sampling distribution of sample means and sample proportions whenever the sample size is large is known as the

	a.
	approximation theorem

	b.
	normal probability theorem

	c.
	central limit theorem

	d.
	central normality theorem



42.
The purpose of statistical inference is to provide information about the

	a.
	sample based upon information contained in the population

	b.
	population based upon information contained in the sample

	c.
	population based upon information contained in the population

	d.
	mean of the sample based upon the mean of the population



43.
A simple random sample of 64 observations was taken from a large population. The sample mean and the standard deviation were determined to be 320 and 120 respectively. The standard error of the mean is

	a.
	1.875

	b.
	40

	c.
	5

	d.
	15



44.
The number of random samples (without replacement) of size 3 that can be drawn from a population of size 5 is

	a.
	15

	b.
	10

	c.
	20

	d.
	125



45.
Random samples of size 81 are taken from an infinite population whose mean and standard deviation are 200 and 18, respectively. The distribution of the population is unknown. The mean and the standard error of the mean are

	a.
	200 and 18

	b.
	81 and 18

	c.
	9 and 2

	d.
	200 and 2



46.
A population has a mean of 80 and a standard deviation of 7. A sample of 49 observations will be taken. The probability that the sample mean will be larger than 82 is

	a.
	0.5228

	b.
	0.9772

	c.
	0.4772

	d.
	0.0228



47.
A population has a mean of 180 and a standard deviation of 24. A sample of 64 observations will be taken. The probability that the sample mean will be between 183 and 186 is

	a.
	0.1359

	b.
	0.8185

	c.
	0.3413

	d.
	0.4772



48.
Random samples of size 525 are taken from an infinite population whose population proportion is 0.3. The standard deviation of the sample proportions (i.e., the standard error of the proportion) is

	a.
	0.0004

	b.
	0.2100

	c.
	0.3000

	d.
	0.0200



49.
A sample of 400 observations will be taken from an infinite population. The population proportion equals 0.8. The probability that the sample proportion will be greater than 0.83 is

	a.
	0.4332

	b.
	0.9332

	c.
	0.0668

	d.
	0.5668



50.
From a population of 500 elements, a sample of 225 elements is selected. It is known that the variance of the population is 900. The standard error of the mean is approximately

	a.
	1.1022

	b.
	2

	c.
	30

	d.
	1.4847



51.
A simple random sample of size n from an infinite population of size N is to be selected. Each possible sample should have

	a.
	the same probability of being selected

	b.
	a probability of 1/n of being selected

	c.
	a probability of 1/N of being selected

	d.
	a probability of N/n of being selected



52.
A random sample of 150 people was taken from a very large population. Ninety of the people in the sample were female. The standard error of the proportion is

	a.
	0.0016

	b.
	0.2400

	c.
	0.1600

	d.
	0.0400



53.
For a population with any distribution, the form of the sampling distribution of the sample mean is

	a.
	sometimes normal for all sample sizes

	b.
	sometimes normal for large sample sizes

	c.
	always normal for all sample sizes

	d.
	always normal for large sample sizes



54.
A simple random sample of 28 observations was taken from a large population. The sample mean equaled 50. Fifty is a

	a.
	population parameter

	b.
	biased estimate of the population mean

	c.
	sample parameter

	d.
	point estimate



55.
There are 6 children in a family. The number of children defines a population. The number of simple random samples of size 2 (without replacement) which are possible equals

	a.
	12

	b.
	15

	c.
	3

	d.
	16


Exhibit 7-1

A random sample of 121 bottles of cologne showed an average content of 4 ounces. It is known that the standard deviation of the contents (i.e., of the population) is 0.22 ounces.

 .
Refer to Exhibit 7-1. The standard error of the mean equals

	a.
	0.3636

	b.
	0.0331

	c.
	0.0200

	d.
	4.000


 
.
Refer to Exhibit 7-1. The point estimate of the mean content of the bottles is

	a.
	0.22

	b.
	4

	c.
	121

	d.
	0.02



91.
Refer to Exhibit 7-1. In this problem the 0.22 is

	a.
	a parameter

	b.
	a statistic

	c.
	the standard error of the mean

	d.
	the average content of colognes in the long run


Exhibit 7-2

A random sample of 10 examination papers in a course, which was given on a pass or fail basis, showed the following scores.

	
	Paper Number
	Grade
	Status

	
	1
	65
	Pass

	
	2
	87
	Pass

	
	3
	92
	Pass

	
	4
	35
	Fail

	
	5
	79
	Pass

	
	6
	100
	Pass

	
	7
	48
	Fail

	
	8
	74
	Pass

	
	9
	79
	Pass

	
	10
	91
	Pass



92.
Refer to Exhibit 7-2. The point estimate for the mean of the population is

	a.
	750

	b.
	100

	c.
	85

	d.
	75



93.
Refer to Exhibit 7-2. The point estimate for the standard deviation of the population is

	a.
	419.43

	b.
	20.48

	c.
	75

	d.
	750



94.
Refer to Exhibit 7-2. The point estimate for the variance of the population is

	a.
	419.43

	b.
	20.48

	c.
	75

	d.
	750



95.
Refer to Exhibit 7-2. The point estimate for the proportion of all students who passed the course is

	a.
	0.8

	b.
	0.2

	c.
	1.8

	d.
	1.2


Exhibit 7-3

In a local university, 40% of the students live in the dormitories. A random sample of 80 students is selected for a particular study.

96.
Refer to Exhibit 7-3. The standard deviation of [image: image23.png]


, known as the standard error of the proportion is approximately

	a.
	0.5477

	b.
	5.477

	c.
	0.05477

	d.
	54.77



97.
Refer to Exhibit 7-3. The probability that the sample proportion (the proportion living in the dormitories) is between 0.30 and 0.50 is

	a.
	0.4664

	b.
	0.9328

	c.
	0.0336

	d.
	0.0672



98.
Refer to Exhibit 7-3. The probability that the sample proportion (the proportion living in the dormitories) is at least 0.30 is

	a.
	0.4664

	b.
	0.9328

	c.
	0.9664

	d.
	0.0336


PROBLEM

1.
A population of 1,000 students spends an average of $10.50 a day on dinner. The standard deviation of the expenditure is $3. A simple random sample of 64 students is taken.

	a.
	What are the expected value, standard deviation, and shape of the sampling distribution of the sample mean?

	b.
	What is the probability that these 64 students will spend a combined total of more than $715.21?

	c.
	What is the probability that these 64 students will spend a combined total between $703.59 and $728.45?



2.
A simple random sample of 6 recent graduates revealed the following information about their weekly incomes.

	Graduates
	Weekly Income

	A
	$250

	B
	  270

	C
	  285

	D
	  240

	E
	  255

	F
	  290


	a.
	What is the expected value of the average weekly income of all the recent graduates?

	b.
	What is the expected value of the standard deviation for the population?



3.
The life expectancy in the United States is 75 with a standard deviation of 7 years. A random sample of 49 individuals is selected.

	a.
	What is the probability that the sample mean will be larger than 77 years?

	b.
	What is the probability that the sample mean will be less than 72.7 years?

	c.
	What is the probability that the sample mean will be between 73.5 and 76 years?

	d.
	What is the probability that the sample mean will be between 72 and 74 years?

	e.
	What is the probability that the sample mean will be larger than 73.46 years?



4.
The SAT scores have an average of 1200 with a standard deviation of 60. A sample of 36 scores is selected.

	a.
	What is the probability that the sample mean will be larger than 1224?

	b.
	What is the probability that the sample mean will be less than 1230?

	c.
	What is the probability that the sample mean will be between 1200 and 1214?

	d.
	What is the probability that the sample mean will be greater than 1200?

	e.
	What is the probability that the sample mean will be larger than 73.46?



5.
A simple random sample of 8 employees of a corporation provided the following information.

	Employee
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	
	
	
	
	
	
	

	Age
	25
	32
	26
	40
	50
	54
	22
	23

	
	
	
	
	
	
	
	
	

	Gender
	M
	M
	M
	M
	F
	M
	M
	F


	a.
	Determine the point estimate for the average age of all employees.

	b.
	What is the point estimate for the standard deviation of the population?

	c.
	Determine a point estimate for the proportion of all employees who are female.



6.
Starting salaries of a sample of five management majors along with their genders are shown below.

	Employee
	Salary

(in $1,000s)
	Gender

	1
	30
	F

	2
	28
	M

	3
	22
	F

	4
	26
	F

	5
	19
	M


	a.
	What is the point estimate for the starting salaries of all management majors?

	b.
	Determine the point estimate for the variance of the population.

	c.
	Determine the point estimate for the proportion of male employees.



7.
An experimental diet to induce weight loss was followed for one week by a randomly selected group of 12 students with the following results.

	Student
	Loss in Pounds

	  1
	2.2

	  2
	2.6

	  3
	0.4

	  4
	2.0

	  5
	0.0

	  6
	1.8

	  7
	5.2

	  8
	3.8

	  9
	4.2

	10
	3.8

	11
	1.4

	12
	2.6


	a.
	Find a point estimate for the average amount lost after one week on this diet. Is this an unbiased estimate of the population mean? Explain.

	b.
	Find a point estimate for the variance of the amount lost on this diet. Is this an unbiased estimate of the population variance? Explain.

	c.
	Find a point estimate for the standard deviation of the amount lost on this diet.



8.
Below you are given the values obtained from a random sample of 4 observations taken from an infinite population.

	32
	34
	35
	39


	a.
	Find a point estimate for . Is this an unbiased estimate of ? Explain.

	b.
	Find a point estimate for 2. Is this an unbiased estimate of 2? Explain.

	c.
	Find a point estimate for .

	d.
	What can be said about the sampling distribution of [image: image24.png]


? Be sure to discuss the expected value, the standard deviation, and the shape of the sampling distribution of [image: image25.png]


.



9.
The following information gives the number of days absent from work for a population of 5 workers at a small factory.

	Worker
	Number of Days Absent

	A
	5

	B
	7

	C
	1

	D
	4

	E
	8


	a.
	Find the mean and the standard deviation for the population.

	b.
	Samples of size 2 will be drawn from the population. Use the answers in part a to calculate the expected value and the standard deviation of the sampling distribution of the sample mean.

	c.
	Find all the samples of 2 workers that can be extracted from this population. Choose the samples without replacement.

	d.
	Compute the sample mean [image: image26.png]


 for each of the samples in Part c.

	e.
	Graph the sample means with the values of [image: image27.png]


 on the horizontal axis and the corresponding relative frequency on the vertical axis.



10.
MNM Corporation gives each of its employees an aptitude test. The scores on the test are normally distributed with a mean of 75 and a standard deviation of 15. A simple random sample of 25 is taken from a population of 500.

	a.
	What are the expected value, the standard deviation, and the shape of the sampling distribution of [image: image28.png]


?

	b.
	What is the probability that the average aptitude test in the sample will be between 70.14 and 82.14?

	c.
	What is the probability that the average aptitude test in the sample will be greater than 82.68?

	d.
	What is the probability that the average aptitude test in the sample will be less than 78.69?

	e.
	Find a value, C, such that P([image: image29.png]


 [image: image30.png]


 C) = .015.



11.
Students of a large university spend an average of $5 a day on lunch. The standard deviation of the expenditure is $3. A simple random sample of 36 students is taken.

	a.
	What are the expected value, standard deviation, and shape of the sampling distribution of the sample mean?

	b.
	What is the probability that the sample mean will be at least $4?

	c.
	What is the probability that the sample mean will be at least $5.90?



12.
The average lifetime of a light bulb is 3,000 hours with a standard deviation of 696 hours. A simple random sample of 36 bulbs is taken.

	a.
	What are the expected value, standard deviation, and shape of the sampling distribution of [image: image31.png]


?

	b.
	What is the probability that the average life in the sample will be between 2,670.56 and 2,809.76 hours?

	c.
	What is the probability that the average life in the sample will be greater than 3,219.24 hours?

	d.
	What is the probability that the average life in the sample will be less than 3,180.96 hours?



13.
Michael is running for president. The proportion of voters who favor Michael is 0.8. A simple random sample of 100 voters is taken.

	a.
	What are the expected value, standard deviation, and shape of the sampling distribution of [image: image32.png]


?

	b.
	What is the probability that the number of voters in the sample who will not favor Michael will be between 26 and 30?

	c.
	What is the probability that the number of voters in the sample who will not favor Michael will be more than 16?



14.
In a restaurant, the proportion of people who order coffee with their dinner is .9. A simple random sample of 144 patrons of the restaurant is taken.

	a.
	What are the expected value, standard deviation, and shape of the sampling distribution of [image: image33.png]


?

	b.
	What is the probability that the proportion of people who will order coffee with their meal is between 0.85 and 0.875?

	c.
	What is the probability that the proportion of people who will order coffee with their meal is at least 0.945?


	c.
	0.0359



16.
A random sample of ten examination papers in a course that was given on a pass or fail basis showed the following scores.

	Paper Number
	Grade
	Status

	  1
	  65
	Pass

	  2
	  87
	Pass

	  3
	  92
	Pass

	  4
	  35
	Fail

	  5
	  79
	Pass

	  6
	100
	Pass

	  7
	  48
	Fail

	  8
	  74
	Pass

	  9
	  79
	Pass

	10
	  91
	Pass


	a.
	What is the point estimate for the mean of the population?

	b.
	What is the point estimate for the standard deviation of the population?

	c.
	What is the point estimate for the proportion of all students who passed the course?



17.
Consider a population of five weights identical in appearance but weighing 1, 3, 5, 7, and 9 ounces.

	a.
	Determine the mean and the variance of the population.

	b.
	Sampling without replacement from the above population with a sample size of 2 produces ten possible samples. Using the ten sample mean values, determine the mean of the population and the variance of [image: image34.png]


.

	c.
	Compute the standard error of the mean.



19.
The average weekly earnings of bus drivers in a city are $950 (that is ) with a standard deviation of $45 (that is ). Assume that we select a random sample of 81 bus drivers.

	a.
	Compute the standard error of the mean.

	b.
	What is the probability that the sample mean will be greater than $960?

	c.
	If the population of bus drivers consisted of 400 drivers, what would be the standard error of the mean?



20.
An automotive repair shop has determined that the average service time on an automobile is 2 hours with a standard deviation of 32 minutes. A random sample of 64 services is selected.

	a.
	What is the probability that the sample of 64 will have a mean service time greater than 114 minutes?

	b.
	Assume the population consists of 400 services. Determine the standard error of the mean.


ANS:


	a.
	0.9332

	b.
	3.67



21.
There are 8,000 students at the University of Tennessee at Chattanooga. The average age of all the students is 24 years with a standard deviation of 9 years. A random sample of 36 students is selected.

	a.
	Determine the standard error of the mean.

	b.
	What is the probability that the sample mean will be larger than 19.5?

	c.
	What is the probability that the sample mean will be between 25.5 and 27 years?



22.
In a local university, 10% of the students live in the dormitories. A random sample of 100 students is selected for a particular study.

	a.
	What is the probability that the sample proportion (the proportion living in the dormitories) is between 0.172 and 0.178?

	b.
	What is the probability that the sample proportion (the proportion living in the dormitories) is greater than 0.025?



23.
A department store has determined that 25% of all their sales are credit sales. A random sample of 75 sales is selected.

	a.
	What is the probability that the sample proportion will be greater than 0.34?

	b.
	What is the probability that the sample proportion will be between 0.196 and 0.354?

	c.
	What is the probability that the sample proportion will be less than 0.25?

	d.
	What is the probability that the sample proportion will be less than 0.10?



24.
Ten percent of the items produced by a machine are defective. A random sample of 100 items is selected and checked for defects.

	a.
	Determine the standard error of the proportion.

	b.
	What is the probability that the sample will contain more than 2.5% defective units?

	c.
	What is the probability that the sample will contain more than 13% defective units?



26.
A new soft drink is being market tested. It is estimated that 60% of consumers will like the new drink. A sample of 96 taste tested the new drink.

	a.
	Determine the standard error of the proportion

	b.
	What is the probability that more than 70.4% of consumers will indicate they like the drink?

	c.
	What is the probability that more than 30% of consumers will indicate they do not like the drink?



27.
A bank has kept records of the checking balances of its customers and determined that the average daily balance of its customers is $300 with a standard deviation of $48. A random sample of 144 checking accounts is selected.

	a.
	What is the probability that the sample mean will be more than $306.60?

	b.
	What is the probability that the sample mean will be less than $308?

	c.
	What is the probability that the sample mean will be between $302 and $308?

	d.
	What is the probability that the sample mean will be at least $296?



28.
In a large university, 20% of the students are business majors. A random sample of 100 students is selected, and their majors are recorded.

	a.
	Compute the standard error of the proportion.

	b.
	What is the probability that the sample contains at least 12 business majors?

	c.
	What is the probability that the sample contains less than 15 business majors?

	d.
	What is the probability that the sample contains between 12 and 14 business majors?



29.
A simple random sample of 6 computer programmers in Houston, Texas revealed the sex of the programmers and the following information about their weekly incomes.

	
	Programmer
	Weekly Income
	Sex

	
	A
	$250
	M

	
	B
	270
	M

	
	C
	285
	F

	
	D
	240
	M

	
	E
	255
	M

	
	F
	290
	F


	a.
	What is the point estimate for the average weekly income of all the computer programmers in Houston?

	b.
	What is the point estimate for the standard deviation of the population?

	c.
	Determine a point estimate for the proportion of all programmers in Houston who are female.



30.
The milk prices (in quarts) from a sample of 9 convenience stores in Chattanooga, Tennessee are shown below.

	
	Store#
	Price Per Quart (x)

	
	1
	$1.14

	
	2
	$1.19

	
	3
	$1.25

	
	4
	$1.21

	
	5
	$1.17

	
	6
	$1.19

	
	7
	$1.22

	
	8
	$1.24

	
	9
	$1.19


	a.
	What is the point estimate for the prices of all convenience stores in Chattanooga?

	b.
	What is the point estimate for the standard deviation of the population?



31.
A random sample of 15 telephone calls in an office showed the duration of each call and whether it was a local or a long distance call.

	
	
	Duration
	

	
	Call Number
	(In Minutes)
	Type of Call

	
	1
	2
	local

	
	2
	12
	long distance

	
	3
	10
	local

	
	4
	3
	local

	
	5
	5
	long distance

	
	6
	6
	local

	
	7
	3
	local

	
	8
	5
	local

	
	9
	8
	local

	
	10
	4
	local

	
	11
	5
	local

	
	12
	4
	local

	
	13
	5
	local

	
	14
	4
	local

	
	15
	9
	long distance


	a.
	What is the point estimate for the average duration of all calls?

	b.
	What is the point estimate for the standard deviation of the population?

	c.
	What is the point estimate for the proportion of all calls that were long distance?



32.
An automotive repair shop has determined that the average service time on an automobile is 130 minutes with a standard deviation of 26 minutes. A random sample of 40 automotive services is selected.

	a.
	Compute the standard error of the mean.

	b.
	What is the probability that the sample of 40 automotive services will have a mean service time greater than 136 minutes?

	c.
	Assume the population consists of 400 automotive services. Determine the standard error of the mean.



33.
A department store has determined that 25% of all their sales are credit sales. A random sample of 60 sales is selected.

	a.
	What is the sampling distribution of [image: image35.png]


?

	b.
	What is the probability that the sample proportion will be greater than 0.30?

	c.
	What is the probability that the sample proportion will be between 0.20 to 0.30?


