
STA2023 Elementary Statistics 
Test 3 Study Guide 

Content: Chapters 6 (omit section 6.5) & 7 
Concepts & Skills: 

1. Recognize terminology such as: Continuous Probability Distribution, Normal Distribution, Standard Normal Distribution, z 
value, Population Distribution, Sampling Distribution, Sampling Error, Nonsampling Error, Population Parameter, Sample 
Statistic, Population Proportion, Sample Proportion 

2. Be able to identify how a normal distribution changes as the mean and standard deviation change. 
3. Be able to state the empirical rule. 
4. Be able to find the area under a standard normal curve or probability for a standard normal curve for a given value of z. 
5. Be able to find the area under a normal curve or probability for a normal distribution curve for a given value of x. 
6. Be able to find the value of z given the area under a normal distribution curve or probability for a normal distribution curve. 
7. Be able to find the value of x given the area under a normal distribution curve or probability for a normal distribution curve. 
8. Be able to construct a population distribution and a sampling distribution of �̅�.  
9. Be able to calculate sample mean, population mean, and sampling error. 
10. Be able to compute the mean and standard deviation of a sampling distribution of �̅� and describe its shape. 
11. Be able to find the area under the curve or probability for a sampling distribution of �̅� given a value of �̅�. 
12. Be able to calculate population and sample proportions. 
13. Be able to construct a sampling distribution of �̂�. 
14. Be able to calculate the mean and standard deviation of a sampling distribution of �̂� and describe its shape. 
15. Be able to find the area under the curve or probability for a sampling distribution of �̂� given a value of �̂�. 

 
Examples: 

1. (C2) Describe the difference between a normal curve with mean 10 and a normal curve with mean 20.  
2. (C2) Describe the difference between a normal curve with standard deviation 8 and a normal curve with standard deviation 

15. 
3. (C3) How much of the data for a normal distribution falls within 1 standard deviation of the mean? 2 standard deviations? 3 

standard deviations? 
4. (C4) Find the following areas under the standard normal curve . 

a. from z = 1.36 to z = 2.45 
b. to the left of z = -1.11 
c. to the right of z = -.09 

5. (C4) Determine the following probabilities for the standard normal distribution. 
a. P(z=2.39) 
b. P(-2.15 < z < 2.15) 
c. P(z < -3.55) 
d. P(z > 2.69) 

6. (C5) The lengths of 3-inch nails manufactured on a machine are normally distributed with a mean of 3.0 inches and a 
standard deviation of .009 inch. The nails that are either shorter than 2.98 inches or longer than 3.02 inches are unusable. 
What percentage of all the nails produced by this machine is unusable? 

7. (C5) Let x denote the time taken to run a road race. Suppose x is approximately normally distributed with a mean of 190 
minutes and a standard deviation of 21 minutes. If one runner is selected at random, what is the probability that this runner 
will complete this road race  

a. In less than 160 minutes? 
b. In 215 to 245 minutes? 

8. (C5) A company that has a large number of supermarket grocery stores claims that customers who pay by personal checks 
spend an average of $87 on groceries at these stores with a standard deviation of $22. Assume that the expenses incurred 
on groceries by all such customers at these stores are normally distributed. 

a. What percentage of customers paying by check spends between $70 and $105? 
b. Is it possible for a customer paying by check to spend more than $185? Explain. 

9. (C6) Find the value of z so that the area under the standard normal curve  
a. From 0 to z is (approximately) .1965 and z is positive 
b. Between 0 and z is (approximately) .2740 and z is negative 
c. In the left tail is approximately .2050 
d. In the right tail is approximately .1053 

 
 



10. (C7) Rockingham Corporation makes electric shavers. The life (period during which a shaver does not need major repair) of 
Model J795 of an electric shaver manufactured by this corporation has a normal distribution with a mean of 70 months and 
a standard deviation of 8 months. The company is to determine the warranty period for this shaver. Any shaver that needs  
a major repair during this warranty period will be replaced free by the company. What should the warranty period be if the 
company does not want to replace more than 5% of the shavers? 

11. (C7) Ashley knows that the time is takes her to commute to work is approximately normally distributed with a mean of 45 
minutes and a standard deviation of 3 minutes. What time must she leave home in the morning so that she is 95% sure of 
arriving at work by 9 A.M.? 

12. (C8, C9) The philosophy department at a college has 5 faculty members with the following years of teaching experience:  
7 2 7 12 8 

a. Let x denote the number of years of teaching experience for a faculty member of the department. Write the 
population distribution of x. 

b. List all possible samples of size 4 (without replacement) that can be selected from this population. Calculate the 
mean for each of these samples and write the sampling distribution of �̅�. 

c. Calculate the population mean for the population data.  
d. Calculate the sampling error for each of the samples of size 4. 

13. (C10, C11) Among college students who hold part-time jobs during the school year, the distribution of the time spent 
working per week is approximately normally distributed with a mean of 20.20 hours and a standard deviation of 2.60 hours. 
Let �̅� be the average time spent working per week for 18 randomly selected college students who hold part -time jobs 
during the school year.  

a. Calculate the mean and the standard deviation of the sampling distribution of �̅� and comment on the shape of the 
distribution. 

b. Find the probability that the average time spent working per week for 18 randomly selected college students who 
hold part-time jobs during the school year is 

i. Not within 1 hour of the population mean 
ii. 20 to 20.50 hours 

iii. At least 22 hours 
iv. No more than 21 hours 

14. (C10) According to an estimate, the average age at first marriage for men in the United States was 28.2 years in 2010. 
Suppose that currently the mean age for all U.S. men at the time of first marriage is 28.2 years with a standard deviation of  
6 years and that this distribution is strongly skewed to the right. Let �̅� be the average age at the time of first marriage for 35 
randomly selected U.S. men. Find the mean and the standard deviation of the sampling distribution of �̅�. What is the shape 
of the sampling distribution of �̅�? 

15. (C12, C13) A company manufactured six television sets on a given day, and these TV sets were inspected for being good or 
defective. The results of the inspection follow. 
Good  Good  Defective Defective Good  Good 

a. What proportion of the TV sets is good? 
b. How many total samples (without replacement) of size five can be selected from this population? 
c. List all the possible samples of size five that can be selected from this population and calculate the sample 

proportion, �̂�, of the television sets that are good for each sample. Write the sampling distribution of �̂�. 
d. For each sample listed in part c, calculate the sampling error. 

16. (C14, C15) In a Time Magazine/Aspen poll of American adults conducted by the strategic research firm Penn Schoen 
Berland, these adults were asked, “In your opinion, what is more important for the U.S. to focus on in the next decade?” 
Eighty-three percent of the adults polled said domestic issues. Assume that this percentage is true for the current 
population of American adults. Let �̂� be the proportion in a random sample of 1000 American adults who hold the above 
opinion.  

a. Find the mean and standard deviation of the sampling distribution of �̂� and describe its shape. 
b. Find the probability that the value of �̂� will be 

i. Within .01 the population proportion 
ii. Greater than .85 

iii. Less than the population proportion by .02 or more 
17. (C15) A survey of all medium- and large-sized corporations showed that 64% of them offer retirement plans to their 

employees. Let �̂� be the proportion in a random sample of 50 such corporations that offer retirement plans to their 
employees. Find the probability that the value of �̂� will be between .54 and .61. 

 


