






correct result (that is, includes the true value of what we are trying to estimate) 95% of the time. (c) For 
95% confidence, the margin of error is about two standard deviations (that is, z• = 1.96), so 
O"

estimate 
= 0.51 %. (d) No, confidence intervals only account for random sampling error. 

6.30. (a) The standard deviation of the mean is a
x

= 3.51.fio = 0.7826 mpg. (b) A stemplot (not shown) 
does not suggest any severe deviations from Normality. The mean of the 20 sample values is x = 43.17 
mpg. (c) Ifµ is the population mean fuel efficiency, the 95% confidence interval forµ is 
43.17 ± 1.96*3.5/ .fio = 41.636 to 44. 704 mpg. 

6.31. Multiply by (1.609 km)( 1 gallon ) = 
0.4251 kpl . This gives xkp1 

= 
0.4251:Xmpg = 18.3515 and

1 mile 3.785 liters mpg 
margin of error (l.96)(0.4251a mp/.fio) = 0.6521 kpl, so the 95% confidence interval is 17.6994 to 
19.0036 kpl. 

6.32. Answers will vary. One sample result is shown, along with a sample stemplot of results. The 
number of hits will vary, but the distribution should follow a binomial distribution with n = 50 and p = 
0.95, so we expect the average number of hits to be about 47.5. We also find that about 99.7% of 
individual counts should be 43 or more, and the mean hit count for 30 samples should be approximately 
Normal with mean 47.5 and standard deviation 0.281, so almost all sample means should be between 
46.66 and 48.34. 
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6.33. n "?. · • 
= 72.14-tak:e n = 73. 

1.5 

6.34. If we start with a sample of size k and lose 20% of the sample, we will end with 0. 8k. Therefore, we 
need to increase the sample size by 25ro-that is, start with a sample of size k = 1.25n-so that we end 
with (0.8)(1.25n) = n. With n = 73, that means we should initially sample k = 91.25 (use 92) subjects. 

Note: If a student uses the unrounded 72.14 needed subjects from the previous exercise, the 
calculation will yield (1.25)(72.14) = 90.175, indicating 91 will suffice 

6.35. No, this is not trustworthy. Because the numbers are based on voluntary response rather than an 
SRS, the confidence interval methods of this chapter cannot be used; the interval does not apply to the 
whole population. 

6.36. (a) For the mean of all repeated measurements, the 98% confidence interval forµ is 
10.0023 ± (2.576)(0.0002/✓

6

) = 10.0023 ± 0.00021 = 10.00209 to 10.00251g. (b) Because the interval in 
part (a) does not contain the value of 10 grams, the scale is not accurate but overestimates the weight 

slightly. (c) n "?. (<2576)(0.0002)
)

2 

= 26.54-take n = 27. Note this is roughly four times the sample size 
0.0001 
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6.53. (a) Hypotheses should be stated in terms of the population mean, not the sample mean. (b) The null 

hypothesis Ho should be that there is no change(µ = 21.2). (c) A small P-value is needed for significance; 

P = 0. 98 gives no reason to reject Ho. ( d) We compare the P-value, not the z-statistic, to a. (In this case, 

such a small value of z would have a very large P-value---close to 0.5 for a one-sided alternative or close 

to 1 for a two-sided alternative.) 

6.54. (a) We are checking to see if the proportionp increased, so we test Ho: p = 0.88 versus Ha: p > 0.88. 

(b) The professor believes that the meanµ for the morning class will be higher, so we test Ho: µ = 7 5 

versus Ha: µ > 7 5. ( c) Letµ be the mean response ( for the population of all students who read the 

newspaper). We are trying to determine if students are neutral about the change or, if they have an opinion 

about it, whether they think the change is an improvement, so we test Ho:µ = 0 versus Ha: µ > 0.

6.55. (a) Ifµ is the mean score for the population of placement-test students, then we test Ho:µ = 77 

versus Ha: µ f:. 77 because we have no prior belief about whether placement-test students will do better or 

worse (we just wanted to know if they differ). (b) Ifµ is the mean time to complete the maze with rap 

music playing, then we test Ho: µ = 20 seconds versus Ha: µ > 20 seconds because we believe rap music 

will make the mice finish more slowly. (c) Ifµ is the mean area of the apartments, we test Ho:µ = 880 ft:2 

versus Ha: µ < 880 ft:2 because we suspect the apartments are smaller than advertised. 

6.56. (a) Ifpm and pf are the proportions of (respectively) males and females who like MTV best, we test 

Ho: Pm 
= Pf versus Ha: Pm >Pf. (b) If µA and µB are the mean test scores for each group, we test Ho: µA = 

µB 

versus Ha: µA> µB. (c) If pis the (population) correlation between time spent at social network sites and 

self-esteem, we test Ho: p = 0 versus Ha: p < 0. 

Note: In each case, the parameters identified refer to the respective populations, not the samples. 

6.57. (a) Ho:µ = $42,800 versus Ha: µ> $42,800, whereµ is the mean household income of mall 

shoppers. (b) Ho:µ = 0.4 hr versus Ha: µ f:. 0.4 hr, whereµ is this year's mean response time. 

6.58. (a) For Ha: µ > µo, the P-value is P(Z > 1.89) = 0.0294. (b) For Ha: µ < µo, the P-value is P(Z < 

1.89) = 0.9706. (c) For Ha: µ f:. µo, the P-value is 2P(Z > 1.89) = 2(0.0294) = 0.0588. 
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