
 

 

1. ATMs must be stocked with enough cash to satisfy customers making withdrawals over an 

entire weekend. But if too much cash is unnecessarily kept in the ATMs, the bank is 

forgoing the opportunity of investing the money and earning interest. Suppose that at a 

particular branch, the population mean amount of money withdrawn from ATMs per 

customer transaction over the weekend is $160, with a population standard deviation of 

$30.  

a.  If a random sample of 36 customer transactions indicates that the sample mean 

withdrawal amount is $172, is there evidence to believe that the population mean 

withdrawal amount is no longer $160? (Use a 0.05 level of significance.)  

b.  Compute the p-value and interpret its meaning.  

c.  What is your answer in (b) if you use a 0.01 level of significance? 

2. You are the manager of a restaurant that delivers pizza to college dormitory rooms. You 

have just changed your delivery process in an effort to reduce the mean time between the 

order and completion of delivery from the current 25 minutes. From past experience, you 

can assume that the population standard deviation is 6 minutes. A sample of 36 orders 

using the new delivery process yields a sample mean of 22.4 minutes. a. Using the six-step 

critical value approach, at the 0.05 level of significance, is there evidence that the 

population mean delivery time has been reduced below the previous population mean 

value of 25 minutes? b. At the 0.05 level of significance, use the five-step p-value 

approach. c. Interpret the meaning of the p-value in (b). 

3. One of the biggest issues facing e-retailers is the ability to reduce the proportion of 

customers who cancel their transactions after they have selected their products. It has been 

estimated that about half of prospective customers cancel their transactions after they have 

selected their products. Suppose that a company changed its Web site so that customers 

could use a single-page checkout process rather than multiple pages. A sample of 500 

customers who had selected their products were provided with the new checkout system. 

Of these 500 customers, 210 cancelled their transactions after they have selected their 

products. a. At the 0.01 level of significance, is there evidence that the proportion of 

customers who selected products and then cancelled their transaction was less than 0.50 

with the new system? 

4. A manufacturer took a sample of 5. The life of the batteries in hours until failure was  

30   40 30 50 20 

At the 0.05 level of significance, is there evidence that the mean life of the batteries is 

more than 40 hours?  

5. The nationwide retailer wants to test whether new product shelf facings are effective in 

increasing sales volume. New shelf facings for the soft drink Coke Time are tested at a 

random sample for 11 stores throughout the country. Data on total sales of Coke Time for 

each store, for the week before and the week after the new facings are installed, are given 

below: 

 

 

 

 

Store  1 2 3 4 5 6 7 8 9 10 11 

Before  57 61 12 38 12 69 5 39 88 9 92 

After  60 54 20 35 21 70 1 65 79 10 90 



Using the 0.05 level for significance, do you believe that the new shelf facings increase 

sales of Coke Time? 

6. In a manufacturing company, the new modern manager is in a belief that music enhances 

the productivity of the workers. He made observations on six workers for a week and 

recorded the production before and after the music was installed. From the data below, can 

you conclude that the productivity has indeed changed due to music? 

 

 

 

 

7. Mr. Promod Sharma MBA graduate of Pokhara University is a production supervisor on 

the TV   assembly line at Lama Electronic Company. The Company recently subscribed to 

an easy listening music service at its work –station, hoping that this would relax the 

workers and lead to greater productivity. Mr. Sharma is skeptical about this hypothesis 

and fears the music will be distracting, leading to lower productivity. He sampled weekly 

production for the same seven workers before the music was installed and after it was 

installed. His data was given below. At 1 percent significance level, has the average 

changed at all? 

 

8. Individuals filing federal income tax returns prior to March 31 received an average refund 

of $1056. Consider the population of “last-minute” filers who mail their tax return during 

the last five days of the income tax period (typically April 10 to April 15). 

A researcher suggests that a reason individuals wait until the last five days is that on 

average these individuals receive lower refunds than do early filers. Develop appropriate 

hypotheses such that rejection of H0 will support the researcher’s contention. 

For a sample of 400 individuals who filed a tax return between April 10 and 15, the 

sample mean refund was $910. Based on prior experience a population standard deviation 

of σ =$1600 may be assumed. i) What is the p-value?  ii) At α = .05, what is your 

conclusion? 

9. Neo-Tech had designed a new operating system that will revolutionize the computing 

industry. The only problem is, the company expects the average amount of time required 

to learn the software to be 124 hours. Even though this is a long educational time, the 

company is truly concerned with the variance of the learning time. Preliminary data 

indicate the variance is 171 hours squared. Recent testing of 25 people found an average 

learning time of 123 hours and a sample variance of 196.5 hours squared. Do these data 

indicate the variability in learning time is different from the previous estimate? Test your 

hypotheses at the 0.05 significance level. 

10. A statistics practitioner is in the process of testing to determine whether there is enough 

evidence to infer that the population mean is different from 180. She calculated the mean 

and standard deviation of a sample of 100 observations as mean is 175 and sd 22. 

Calculate the value of the test statistic and check the dilemma of the practitioner, whether 

the mean is differ than 180 at 1% level of significance. 

Employees 1 2 3 4 5 6 

Week without music 219 205 226 196 209 216 

Week with music 235 186 240 203 221 205 

Employee 1 2 3 4 5 6 7 

Week without  Music 219 205 226 198 209 216 190 

Week with music 235 186 240 203 221 205 200 



11. A diet doctor claims that the average North American is more than 20 pounds overweight. 

To test his claim, a random sample of 20 North Americans was weighed, and the 

difference between their actual and ideal weights was calculated. The data are listed here. 

Do these data allow us to infer at the 5% significance level that the doctor’s claim is true? 

16 23 18 41 22 18 23 19 22 15 18 35 16 15 17 19 23 15 16 26 

 

12. In a random sample of 200 person who skipped breakfast, 82 reported that they 

experienced midmorning fatigue, and in a random sample of 300 persons who ate 

breakfast, 87 reported that they experienced midmorning fatigue. Use 0.05 level of 

significance to test the null hypothesis that there is no difference between corresponding 

proportions against the alternative hypothesis that midmorning fatigue is more prevalent 

among persons who skip breakfast. 

13. Pokhara Industrail Development Corporation in 2013, found that 40% of the internet user 

manager received more than 5 emails per day. A similar study on the use of email was 

repeated in 1017. 

a. Formulate the hypothesis that can be used to determine whether the proportion of 

internet user receiving more than 5 emails per day increased. 

b. If a sample of 425 internet user found 189 receiving more than 5 email messages per 

day, what is the p-value? 

c. At = 0.05, what is your conclusion? 

 

14. The average capacity usage for iPhone users has been estimated per month. To 

estimate this a simple random sample of 80 iPhone users were taken and is 

found that average capacity usage is 400 megabytes with a sample standard 

deviation of 90 megabytes per month. Construct and interpret the 95% 

confidence interval for the population mean usage per month. 

15. A consumer agency has retained an independent testing firm to examine a 

television manufacturer’s claim that its 50-inch console model consumes just 

110 watts of electricity. Based on a preliminary study, the population standard 

deviation has been estimated as 11.2 watts for these sets. In undertaking a larger 

study, and using a simple random sample, how many sets must be tested for the 

firm to be 95% confident that its sample mean does not differ from the actual 

population mean by more than 3.0 watts? 

 

16.  A statistics practitioner is in the process of testing to determine whether there is 

enough evidence to infer that the population mean is different from 180. She 

calculated the mean and standard deviation of a sample of 100 observations as 

mean is 175 and sd 22. Calculate the value of the test statistic and check the 

dilemma of the practitioner, whether the mean is differ than 180 at 1% level of 

significance. 

17. Two random samples of Nepalese people taken from rural and urban region 

gave the following data of income : 

Sample  Size Average monthly  

income 

   s.d. 

I from rural region 150                800    50 

II from urban region 100                1250    30 



      Test whether the average monthly income of rural people is significantly less 

than that of the urban people at 0.05 level of significance. 

 

18. A business student claims that, on average, an MBA student is required to 

prepare more than five cases per week. To examine the claim, a statistics 

professor asks a random sample of 10 MBA students to report the number of 

cases they prepare weekly. The results are exhibited here as 2, 7, 4, 8, 9, 5, 11, 

3, 7, 4 . Can the professor conclude at the 5% significance level that the claim is 

true, assuming that the number of cases is normally distributed? 

19. Two new drugs A and B are given to two independent groups of 10 and 12 

patients with heart disease respectively. The reduction of blood pressure due to 

the two new drugs A and B are given below; 

Drug A 7 16 14 9 10 11 6 8 10 9  

Drug B 10 12 16 14 11 12 13 8 12 15 9 12 

      Would you conclude that the drug A is less effective than the drug B in 

reducing the blood pressure of patients with heart disease at 5% level of 

significance ? 

 

 


