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Name:  __________________________________________ 

Problem T/F 1 2 3 4 Total 

Possible 40 8 13 23 16 100 
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DO NOT OPEN YOUR EXAM UNTIL TOLD TO DO SO . 

You may use a 3 x 5 card of handwritten notes,                                      

a calculator, and the provided Tables.   

FOR FULL CREDIT, SHOW ALL WORK  

RELATED TO FINDING EACH SOLUTION. 
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True/False.  Answer the following True/False questions (circle T or F).  Each question is worth 2 points.   

   T       F If using a sample to estimate a confidence interval for the population mean, the 

lower the confidence level, the wider the confidence interval. 

   T       F Assuming that all other values in a sample are unchanged, if the variation within the 

sample were larger, then the resulting confidence interval for 𝜇 would be wider. 

   T       F Assuming that all other values in a sample are unchanged, if the sample size were 

larger, then the resulting confidence interval for 𝜇 would be wider. 

   T       F If two samples come from the same population, then they would almost always have 

approximately the same sample mean.  

   T       F If two samples come from two different populations that have the same mean, then 

the larger the samples, the more likely the sample means will be close to each other. 

   T       F If a population has mean  𝜇  and standard deviation  𝜎, then a sample of size  𝑛  from 

that population would have mean  𝑦̅ ≈ 𝜇  and standard deviation  𝑠 ≈
𝜎

√𝑛
. 

   T       F If in testing  𝐻0: 𝜇1 = 𝜇2  we choose  𝛼 = 0.05, then we are willing to accept up to 

a 5% probability we might make a Type I error if we decide to accept  𝐻𝐴: 𝜇1 ≠ 𝜇2. 

   T       F “Power” is the likelihood that we will conclude that the population means are 

different when in fact they are. 

   T       F If we conclude that two population means are significantly different, then that 

difference in means would also necessarily be considered important. 

   T       F If in testing the hypotheses  𝐻0: 𝜇1 = 𝜇2,  𝐻𝐴: 𝜇1 ≠ 𝜇2  we find that  𝑃 = .04, then 

there is a probability of .04 that we are making a Type II error if we decide to reject  

𝐻0  and accept  𝐻𝐴.     

   T       F If in comparing two samples we do not conclude that  𝜇1 ≠ 𝜇2,  then we are 

concluding instead that  𝜇1 = 𝜇2.  

   T       F In finding a confidence interval for  𝜇1 − 𝜇2,  if we have sample sizes that are large 

enough, then we can always guarantee that we will have a confidence interval which 

does not include 0 and thus conclude that the two populations from which the 

samples were taken have different means. 

   T       F It is possible that two populations have approximately (or maybe even exactly) the 

same mean.  

   T       F A two-tailed test is the same as a directional test.  

   T       F The larger a test statistic, the more different the samples are, and the more likely we 

will conclude that the populations from which the samples are taken are different. 
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   T       F If two samples are taken of sizes 20 and 30, then a test statistic of  𝑡𝑠 = 301 would 

result in an extremely small 𝑃-value. 

   T       F If two samples are taken of sizes 20 and 30, then a test statistic of  𝑈𝑠 = 301 would 

result in an extremely small 𝑃-value. 

   T       F If comparing the means of two populations, if the samples are of sizes 20 and 30,         

it would appropriate to use the 𝑡 test. 

   T       F If comparing the means of two populations, if the samples are of sizes 20 and 30,         

it would be possible to use the Wilcoxon-Mann-Whitney Test, but the WMW Test 

might not be as powerful as the 𝑡 test. 

   T       F In the samples below, there is larger effect seen in the samples in (a) than the 

samples in (b). 

 

8 points 1. The blood pressure of each of 38 persons was measured.      

The mean blood pressure of these 38 persons was 95.                      

A histogram of the data is shown at right.  

/6  Find (approximately, i.e. estimate) a 99% two-sided 

confidence interval for the mean diameter.   

  Hint:  first estimate the standard deviation of the data, using 

the histogram. 

 

 

 

 

 

 

 

 

/2  If the 84% confidence interval for these 38 persons were  95 ± 𝑎 (where 𝑎 is some 

number), if we instead had a sample of 152 (which is 4 times larger than 38) that had 

the same mean and standard deviation of the original 38 person sample, approximately 

what would be the 84% CI for this 152 person sample?  (84% confidence is not a value 

given in Table 4.  You do not need to know the 𝑡 value to answer this question.) 
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13 points 2. We are interested in the diameter of the stem of a certain type of wheat plant.  We take a 

sample of 8 plants, which have the following stem diameters, with mean 2.15 and 

standard deviation 0.51:  

2.3   2.6   2.4   2.2   2.3   2.5   1.9   1.0 

/5  Find a 90% two-sided confidence interval for the mean diameter. 

 

 

 

 

 

 

 

 

 

 

 

 

/2  Find both 95% one-sided confidence intervals for the mean diameter. 

 

 

 

 

 

 

/4  If we wanted to end up with a 90% two-sided confidence interval with total width of 

0.02, how large would our sample need to be?  (We would expect the standard deviation 

of this new larger sample to be approximately the same as for the 8 plant sample.) 

 

 

 

 

 

 

 

 

 

 

 

/2  If the original data were changed so that the first and last values of 2.3 and 1.0 were now 

2.4 and 0.9 (note the sample mean would still be 2.15), the new CI would be (circle one):           

             Wider             The same width             Narrower 
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23 points 3. We are comparing two populations from which we have the 

samples shown at right, each of size 4.   

  For all of the following problems we will use 𝛼 = 0.10, i.e. 

confidence level of 90%, and 𝑑𝑓 = 4. 

/5  Find a two-sided confidence interval for  𝜇1 − 𝜇2.  What is your 

conclusion regarding  𝐻0: 𝜇1 = 𝜇2  with  𝐻𝐴: 𝜇1 ≠ 𝜇2? 

 

 

 

 

 

 

 

 

/5  Next, use the 𝑡-test for 𝐻0: 𝜇1 = 𝜇2,  𝐻𝐴: 𝜇1 ≠ 𝜇2.  Show pertinent work (𝑡𝑠, 𝑃, etc.). 

 

 

 

 

 

 

 

/2  What would your conclusion be if we instead had  𝐻𝐴: 𝜇1 < 𝜇2? 

 

 

 

/2  What would your conclusion be if we instead had  𝐻𝐴: 𝜇1 > 𝜇2? 

 

 

 

/4  Suppose that all of the values in Sample 1 were 0.1 larger, so those values were now  

3.6, 3.6, 6.6 and 6.6.  How would the values of  𝑡𝑠  and  𝑃  change? 

    𝑡𝑠 would be:          Larger           Same          Smaller 

    𝑃 would be:            Larger           Same          Smaller 

 

/5  What sample size would be needed (assuming both sample sizes are still the same)             

in order to have a power level of 0.95, to go along with two-tailed confidence of 90%? 

 

 

 

 
Sample 

1 

Sample 

𝟐 

 3.5 2 

 3.5 3 

 6.5 3 

 6.5 4 

Mean 5.00 3.00 

SD 1.73 0.82 
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16 points 4. Let’s now use the Wilcoxon-Mann-Whitney Test, still with 𝛼 = 0.10. 

/6  Test  𝐻0: 𝜇1 = 𝜇2 with  𝐻𝐴: 𝜇1 ≠ 𝜇2.  Show pertinent work. 

 

 

 

 

 

 

 

 

 

 

/2  What would your conclusion be if we instead had  𝐻𝐴: 𝜇1 < 𝜇2? 

 

 

 

/2  What would your conclusion be if we instead had  𝐻𝐴: 𝜇1 > 𝜇2? 

 

 

 

 

 

 

 

/4  Suppose that all of the values in Sample 1 were 0.1 larger, so those values were now  

3.6, 3.6, 6.6 and 6.6.  How would the values of  𝑈𝑠  and  𝑃  change? 

    𝑈𝑠 would be:  Larger           Same          Smaller 

    𝑃 would be:              Larger           Same          Smaller 

 

 

/2  For the above data, which test is more appropriate, the 𝑡-test or the WMW Test?  Why? 

 

 

Sample 

1 

Sample 

𝟐 

3.5 2 

3.5 3 

6.5 3 

6.5 4 

 

 


