Answer Key for Practice Problems (for final exam)

1.  1 – P(no face) = .7468

2.  (a) 0 (b) .5 (c) 0 (d) .25 (e) 1

3.  (a) 7/8 (b) ½ (c) no.  THH, THT, and TTH are outcomes in both events.  (d) no.  When B happens, A is less likely to happen.  (e)  P(THH or THT or TTH) = 1/8 + 1/8 + 1/8 = 3/8.

4.  (a) .4514 (b)  1 - .766 = .234 (c) The mean would not change; the mean of p-hat is always p since p-hat is an unbiased estimator of p.  The variability of p-hat would increase if the sample size were smaller.

5.  S = {AB, AC, AD, AE, BC, BD, BE, CD, CE, DE} (b) 1/10 (c) 4/10 (d) 3/10

6.  P( 1 then 3 or 3 then 1) = 2/36;  P(1 then 3 or 2 then 2 or 3 then 1) = 3/36.

7.  (a) .253 (b) .747

8.  (a)  X is binomial with mean 10 and standard deviation 2.8284.  X is also approximately normal:  X ~ N(10,2.8284).

(b)  Using X = B(50,.2), P(X ≥ 5) = 1 - P(X < 5) = .9815.  Using the normal approximation, 
P(X ≥ 5) is about .9616.
9.  Normal, mean = 2.2, standard deviation = 0.1941.  P(x-bar < 2) = .1515 from Table A.
10.  a)  59.044  b)  From Table A, .0643  c)  From binompdf, .3262

11.  From Table A, .0188
12.  NO.  Since the Registrar has data for the entire population there is no reason to estimate the mean from sample data.  He should just calculate μ exactly.

13.  CONFIDENCE INTERVAL.  It lets you estimate the size of the effect as well as whether or not there is strong evidence for a specific alternative hypothesis about the parameter.  For example, if the hypotheses were H0:  μ = 475 and HA:  μ ≠ 475, then the 95% confidence interval (475.8, 476.2) would allow us to reject H0 at the 5% significance level, but it also warns us that μ is likely to be very close to 475.

14.  In List L1, enter the differences:  4, 8, 4, 1, 2, 3, 4, 3.  Since σ is unknown, use STAT > TESTS > T-TEST to find t = 4.9630, P = .0008 (μ0 is 0 and we need a right-tail test to see if the number of words is less after 24 hours).  Since P is very small (P = .0008) we have very strong evidence that the mean number of words recalled after 1 hour will, in general, exceed the mean number of words recalled after 24 hours.  This is based on the assumption that the differences are normally distributed on the population (since sample size is so small).
15.  Using row n-1 = 11 in Table D, we see that P < .01 when t is at least 2.178, and P < .05 when 5 is at least 1.796.

16.  The P-value is the probability, calculated assuming that the null hypothesis is true, that the test statistic would take a value as extreme or more extreme than that actually observed in the sample data.  (So, when P is very small, it makes us believe the null hypothesis is false.  Of course, it’s possible the null hypothesis is true and we got a very unrepresentative random sample just by bad luck.)

17.  H0:  “The mean diameter is on target”, μ = 8 mm.  Ha:  “The mean diameter has moved away from the target”, μ ≠ 8 mm.

18.  NO.  The confidence level is the probability that the confidence interval procedure will give an accurate result.  It is not a proportion of the population.  Rather, it is the proportion of all SRS of the size actually used that would give an accurate interval.  We don’t know if the particular interval given is correct or not, but we are “pretty sure” that the actual mean SAT math score is between 452 and 470 for this population.

19.  H0:  μ = 25.  Ha:  μ > 25.  We don’t have the population standard deviation, so this is a t-test.  Enter the data in list L1, then STAT > TESTS > T-TEST (or calculate the 1-variable statistics for L1 and find t by the formula; consult table D to estimate P).  Use μ0 = 25 and do a right tail test.  Find t = 2.5288, P = .0161.  Since P is small (P = .0161), we have strong evidence that untrained wine sniffers are less sensitive to the odor of dimethyl sulfide in wine than are trained wine experts.
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= .594   20d.  The margin of error is t*
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= 2.045 * .594 = 1.215.  The interval is 3.633 ± 1.215 = (2.42, 4.85).  9e.  NO.  These 30 children did many other things over the six months of the experiment, such as school work, video games, extra-curriculars, etc.  We can’t account for the effect of lurking variables unless we compare with a control group.  

121a.  df = n-1 = 21  21b.  From table D row 21, between .05 and .10.  (weak evidence for Ha?)

22a.  The data give very strong evidence that the typical adult male great white shark exceeds 20 feet in length.  22b.  The data do not give strong evidence that the typical adult male great white shark exceeds 20 feet in length.

23.  H0:  “There is no placebo effect”:  
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 Ha:  “There is a placebo effect”:    
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24a.  Since sample size n = 2 is very small, we have to assume that the difference in vitamin C content (fresh minus 3-day-old) has a normal distribution on the population of all loaves of bread of this type in order to use t test.  H0:  
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.  Enter the differences in list L1.  t = 49.833 with df = 1.  P = .0064.  The sample data give very strong evidence that this type of bread loses vitamin C when it's stored for three days.

24b.  The 90% confidence interval for the difference (amount lost) is (23.501,30.319), which lets us estimate how much vitamin C we can expect the bread to lose when it's stored for three days.

25.  All of them would decrease.

26.  The purpose of a significance test is to assess the evidence provided by data against a null hypothesis H0 and in favor of an alternative hypothesis Ha.  

27.  0, bell, standard normal (z), n - 1, 
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28.  5.625, 1.7842, .4460.  We are 90% sure that the population mean number of wolf pups per den in the southwestern U.S. is between 4.84 and 6.41 pups per den.  We do not have convincing evidence (P = .091) that the mean number of wolf pups per den is more than 5.  We do have convincing evidence (P = .004) that the mean number of wolf pups per den is less than 7.

29.  We have convincing evidence (P = .024) that the population mean tree-ring date in the area is different from 1300.  We are 95% confident that the true mean tree-ring date is between 1241.3 and 1294.7.

30.  no, yes, no, no.  ONLY the variation in random sampling is accounted for by the margin of error.

31.  (z*σ/m)^2 = 77.44, which rounds up to a minimum sample size of 78.

32.  (a)  Use 2-sample t test on calculator.  H0:  
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 (no difference, on average, between the two populations);  Ha:  
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 (breast-fed mean hemoglobin level is higher); t = 1.6537; P = .0533; Conclusion:  We have fairly strong evidence (P = .0533) that the babies who are breast-fed tend to have higher hemoglobin levels than do the babies who are fed formula.


(b)  Use 2-sample t interval on calculator.  (-.2021, 2.0021).  The mean hemoglobin level for the breast-fed babies in the study was 0.9 higher than the mean level for the formula-fed babies.  We are 95% confident that the difference in the corresponding population means (mean for breast-fed babies' hemoglobin minus mean for formula-fed babies' hemoglobin) is between -0.2021 and 2.0021.

(c)  Since the sum of the samples sizes is large (more than 40), the only assumption we really need here is that there are no extreme outliers in the sample data.

33.  (a)  Use 2-sample t test on calculator.  H0:  
[image: image11.wmf]2

1

m

m

=

 (no difference, on average, between the two populations);  Ha:  
[image: image12.wmf]2

1

m

m

>

 (bread has more vitamin C right after baking); t = 22.163; P = .0039; Conclusion:  We have very strong evidence (P = .0039) that bread tends to lose vitamin C when stored after baking.


(b)  Use 2-sample t interval on calculator.  (22.333,31.487).  The mean vitamin C level for the freshly-baked bread in the study was 26.91 mg/100 g higher than that of the 3-day-old bread.  We are 90% confident that 3-day-old bread loses between 22.333 and 31.487 mg/100 g of vitamin C, on average, when compared to freshly baked bread.

(c)  Since the sum of the sample sizes is very small, we are assuming that the population distributions (vitamin C content in fresh bread, vitamin C content in 3-day-old bread) are both normal.
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