1. In a survey of 280 adults over 50,  75% said they were taking vitamin supplements. Find the margin of error for this survey if we want a 99% confidence in our estimate of the percent of adults over 50 who take vitamin supplements.    

                        A) 13.3%       B) 10.1%        C) 6.66%        D)  5.07%        E)  18.6%  
                     2.  Of 346 items tested, 12 are found to be defective. Construct a 98% confidence interval for the percentage of all such items that are defective. 

                           A)  (1.18%, 5.76%)     B) (0.93%, 6.00%)       C) (1.85%, 5.09%)   

D) (0.13%, 6.80%)       E) (3.34%, 3.59%)  

                     3.  Of  230 employees selected randomly from one company 10.43% of them commute by carpooling. Construct a 90% confidence interval for the percentage of all employees of the company who carpool. 

A) ( 5.73%,  15.1%)      B) ( 6.48%,  14.4%)      C) ( 5.73%,  15.6%)          

D) ( 5.23%,  15.6%)      E)  ( 7.11%,  13.7%)           
4.  A pollster wishes to estimate the true proportion of U.S. voters who oppose capital punishment. How many voters should be surveyed in order to be 95% confident that the true proportion is estimated to within  2%? 

A) 3382     B) 1692     C) 4145      D) 2401  
E) Not enough information is given.  

5.  After conducting a survey, a researcher wishes to cut the standard error (and thus the margin of error) to 1/3  of its original value. How will the necessary sample size change?  

A) It will increase by a factor of  3.      B) It will decrease by a factor of  9.  

C) It will decrease by a factor of  3.      D) It will increase by a factor of  9.  

E) Not enough information is given.  
6.  The real estate industry claims that it is the best and most effective system to market residential real estate.  A survey of randomly selected home sellers in Illinois found that a  99% confidence interval for the proportion of homes that are sold by a real estate agent is  70% to  80%.  Explain what " 99% confidence" means in this context. 

A) About  99% of all random samples of home sellers in Illinois will produce   a confidence interval that contains the true proportion of homes sold by a real estate agent.  

      B) 99% of home sellers in Illinois will sell their home with a real estate agent between  70% and  80% of the time.  

     C) In  99% of the years, between  70% and  80% of homes in Illinois are sold  by a real estate agent.  

     D) About  99% of all random samples of home sellers in Illinois will find that between  70% and  80% of homes are sold by a real estate agent.  

     E) There is a  99% chance that the true proportion of home sellers in Illinois who sell their home with a real estate agent is between  70% and  80%.  
7.  A state university wants to increase its retention rate of 4% for graduating students from the previous year. After implementing several new programs during the last two years, the university reevaluated its retention rate using a random sample of 352 students and found the retention rate at 5%. Test an appropriate hypothesis and state your conclusion. Be sure the appropriate assumptions and conditions are satisfied before you proceed. 

   A) Ho: p = 0.04;  H1: p < 0.04; z = -1.07; P-value = 0.8577. This data shows that more than 4% of students are retained; the university should continue with the new programs.  

  B) Ho : p = 0.04; H1 : p > 0.04; z = 0.96; P-value = 0.1685. This data does not show that more than 4% of students are retained; the university should not continue with the new programs.  

   C) Ho: p = 0.04; H1 : p > 0.04; z = -1.07; P-value = 0.1423. This data does not show that more than 4% of students are retained; the university should not continue with the new programs.  

   D) Ho : p = 0.04; H1 : p < 0.04; z = 1.07; P-value = 0.8577. This data shows that more than 4% of students are retained; therefore, the university should continue with the new programs.  

  E) Ho : p = 0.04; H1 : p ≠ 0.04; z = 1.07; P-value = 0.2846. This data does not show that more than 4% of students are retained; the university should not continue with the new programs.
              8.   A marketing survey involves product recognition in New York and California.  Of 558 New Yorkers surveyed, 193 knew the product while 196 out of 614 Californians knew the product. Construct a 99% confidence interval for the difference in the proportions of New Yorkers and Californians who knew the product. 

A)   (0.0247, 0.0286)     B) (-0.0443, 0.0976)    C)  (-0.0442, 0.0975)  

                   D) (-0.0443, 0.0566)      E) (-0.0034, 0.0566)
 9.   In a random sample of 300 women,  68% favored stricter gun control legislation. In a random sample of 200 men,  57% favored stricter gun control legislation. Construct a 98% confidence interval for the difference in the proportions of women and men who favor stricter gun control legislation. 

A)  ( 0.023,  0.197)     B)  ( 0.007,  0.224)       C)   ( 0.019,  0.201)  

                      D)  ( 0.007,  0.213)      E)   ( -0.004,  0.224)

10-14.Malcolm observes that 15 professors’ cars have satellite radio while 85 do not. He also observes that 15 cars in the student parking lot have satellite radio, while 45 do not. He wishes to test the claim that students and professors are equally likely to have satellite radio.  
10.The appropriate null hypothesis is:

a.  H0:: pp < ps
b.  H0:  pp ≤ ps
c.  H0:  pp = ps
d.  H0:  pp ≥ ps
e.  H0:  pp ≠ ps
11.  The appropriate alternative hypothesis is: 

a.  H0:: pp < ps
b.  H0:  pp ≤ ps
c.  H0:  pp = ps
d.  H0:  pp ≥ ps
e.  H0:  pp ≠ ps
12.  Malcolm tests this hypothesis at the .05 significance level and obtains a P value of .176.  His decision is to

a.  Fail to reject the null hypothesis 


b.  Reject the null hypothesis
c.  Report that the probability that students and professors are equally likely tohave satellite radio is .176
d.  Report that it is likely that students use satellite radio more often than professors.


      e.  Depends on whether he tests at the .05 level or at the .10 level

13.  Malcolm’s conclusion is:

a.  The data support the claim that students and professors are equally likely to have satellite radio
b.  The data do not support the claim that students and professors are equally likely to have satellite radio
c.  The data are inconclusive 

14.  What is the chance that Malcolm would reject the null hypothesis if students and professors are equally likely to have satellite radio?



a.  95%

b.  10%

c.  5%

d.  12%

e.  2.5%
  15.  A sociologist develops a test to measure attitudes about public transportation, and 27 randomly selected subjects are given the test. Their mean score is 76.2 and their standard deviation is 21.4. Construct the 95% confidence interval for the mean score of all such subjects. 

A)   (69.2, 83.2)     B)   (74.6, 77.8)     C)   (64.2, 88.2) 

         D)    (64.2, 83.2)     E)    (67.7, 84.7)   

    16.   Is the mean lifetime of particular type of car engine greater than 220,000 miles? To test this claim, a sample of 23 engines is measured, yielding an average of 226,450 miles and a standard deviation of 11,500 miles. Use a significance level of 0.01. 

A) Reject the null hypothesis of  μ=220,000 with a P-value of 0.00669. There is  sufficient evidence that the engines last longer than 220,000 miles.  

B) Fail to reject the null hypothesis with a P-value of 0.07352.There is not sufficient evidence that the engines last longer than 220,000 miles.  

            C) Fail to reject the null hypothesis of  μ=220,000 with a P-value of 0.9933. There isnot  sufficient evidence that the engines last longer than 220,000 miles.  

            D) Reject the null hypothesis of  μ=220,000 with a P-value of 0.01338. There is sufficient evidence that the engines last longer than 220,000 miles.  

             E) There is not enough information to perform the test.  
  17-22  There are two types of valves used on bicycle tires, called Presta and Schrader.  A mechanic believes that Schrader valves leak more.  He measures pressure loss after a 100-mile race in 50 randomly-selected tires with Schrader valves and 50 randomly-selected tires with Presta valves.  

         17. This design is best described as:

a. 2 independent samples

b. A matched pair sample

c. A contingency table

d. An application of the Law of Averages

e. A binomial probability model

18.  The mechanic decides to use a hypothesis test to test his belief.  Let μSchrader be the population expected value for pressure loss in tires with Schrader valves, and similarly for μ Presta .  His claim can be expressed mathematically as:

a. μ Schrader > μ Presta 

b. μ Schrader < μ Presta 

c. μ Schrader ≤ μ Presta 

d. μ Schrader ≥ μ Presta 

e. μ Schrader ≠ μ Presta 

19.  An appropriate null hypothesis is:

a. H0:  μ Schrader > μ Presta 

b. H0:  μ Schrader < μ Presta 

c. H0:  μ Schrader ≤ μ Presta or μ Schrader = μ Presta
d. H0:  μ Schrader ≥ μ Presta or μ Schrader = μ Presta
e. H0:  μ Schrader ≠ μ Presta 

20.  The mechanic chooses to test the hypothesis at the .10 level.  This means that

a. He accepts a 10% chance of making a wrong decision

b. He accepts a 10% chance of rejecting H0 when it is true

c. He accepts a 10% chance of failing to reject H0 when it is false

d. He has a 10% chance of being right

e. He has a 90% chance of capturing the true value of μ

21. The mechanic obtains a p-value of .076 (he is testing the hypothesis at the .10 level.)  His decision is:

a. Fail to reject H0 

b. To reject H0 

c. To obtain more data

d. To check his calculations because this is an impossible value

e. To assume that H0 will be wrong 7.6% of the time

22.The next race the mechanic puts tires with Presta valves on the front of 50 randomly-selected bicycles and tires with Schrader valves on the back of these bicycles.  Again he measures pressure loss after a 50-mile race.

           This design is best described as:

a. 2 independent samples

b. A matched pair sample

c. A contingency table

d. An application of the Law of Averages

e. A binomial probability model

23 – 24.Five students took a math test before and after tutoring. Their scores were as    follows.

[image: image1.jpg]Subjectf A B C D E
Before| 79 67 65 67 65
After | 83 76 63 70 77





We want to test whether the tutoring has an effect on the math scores or not. 

23.  This design is best described as:

a.  2 independent samples

b.   A matched pair sample

c. A contingency table
d. An application of the Law of Averages
e. A binomial probability model

24. The appropriate test is 

A) Ho : μd =0

     H1 : μd:  ≠ 0

Test statistic: t = -2.134

P-value = 0.033

Reject  . At the 5% significance level, the data do  provide sufficient evidence to conclude that the tutoring has an effect on the math scores.  

B) Ho : μd =0

    H1 : μd:  ≠ 0
Test statistic: t = -2.134

P-value = 0.0998

Do not reject  . At the 5% significance level, the data do not provide sufficient evidence to conclude that the tutoring has an effect on the math scores
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