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CK-12 Advanced Probability and Statistics 

Concepts  1 

8.1 Null and Alternative Hypotheses 

Answers 

1. Reject, Fail to Reject 

2. : 19, : 19o aH H     

3. Null 

4. Alternative 

5. Alternative 

6. : 0.30aH p   

7. : 0.35aH p   

8. : 0.55aH p   

9. : 500aH    

10. : 0.75, : 0.75o aH p H p   
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8.2 p-values 

Answers 

1. Fail to Reject, Reject 

2.  Z=2.335 

3. : 1020,  : 1020,  6.67Ho Ha z       

4. Probability 

5. Area beyond a z-score of 0.20 = 0.4207. Therefore there is a probability of 42.07% that a 

teenager will have savings greater than $520. 

6. Type 1 error, Type II error 

7. Power of the Test 

8. 0.44 

9. a) 0.05 

b) 0.05    

c) 0.72 

d) 100 

10. a) Reject 

b) Accept 

c) accept 

11. The first researcher as the sample proportion is closer to the population proportion.  

12. a) 0.0404 

b) 0.0179 

c) 0.1401 

13. a) 1.72 

b) -2.17  

14. a) 0.0850 

b) 0.0150 
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15. a) Since the p-value is greater than 0.05, we do not need to reject the null hypothesis.  

b) If P(z>z0) then the alternative hypothesis could be accepted.  

16. a) True.  

b) True 

c) False 

17. a) Type I  

b) Type II  

c) Type I 

d) Type II 

18. a) Answers will vary. 

b) Answers will vary 
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8.3 Significance Test for a Proportion 

Answers 

1. Ho: the majority of statistics student will want to rent calculators 

Ha: the majority of statistics student will not want to rent calculators 

2. The magnitude of the difference between the observed sample mean and the hypothesized 

population mean. 

3. True 
 

4. a) 
: 0.60, : 0.60o aH P H P 

  

b) 
495

0.66
750

p     

c) 0.0179 

d) z=3.35 

e) Since the test statistic (3.35) exceeds the critical value of 2.33 (one-tailed z-test at 

0.01), we reject the null hypothesis and conclude that the probability is less than 0.01 

that a sample proportion was equal to 0.66. 

5. No  

6. Assertion is incorrect as 67% of the loans were student loans and the null hypothesis is p = 

0.30. 

7. The z-score is above the critical value, therefore reject the null hypothesis. 

8. The z-score (-2.51) is below the critical value (-2.34), therefore reject the null hypothesis. 

9. Since the drug was only effective for 48% of the patients, the z-statistic (-3.72) exceeds the 

critical value, and we reject the null hypothesis. 

10. The z-score (1.179) is not greater than the critical value (1.96) for a significance level of 

95%, therefore accept the null hypothesis. 

11. The z-score is 1.0. At a confidence level of 0.05, the z-score must not be greater than1.96, 

which it is not, so accept the null hypothesis 

12. The z-score (-0.96) is not greater than the critical value (  1.96) for a significance level of 

95%, therefore accept the null hypothesis. 
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13. Since only 41.5% of the votes are in support of the bill, the congressman should not 

support the new bill.  

14. To have a 2% significance where Ha: p<60, the z-score (-2.77) is less than the critical value 

(-2.06) therefore you can accept the null hypothesis. 

15. The z-score is -5.14. At a confidence level of 0.10, the z-score must not be greater than 

1.645 or less than -1.645, which it is, so reject the null hypothesis. 

16. The z-score is 1.34. At a confidence level of 0.05, the z-score must not be greater than 1.96 

which it is not, so accept the null hypothesis. 
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8.4 Significance Test for a Mean 

Answers 

1. True 

 

2. a) : 2.75, : 2.75o aH H     

b) 0.406 

c) To set the critical regions for the hypothesis you must consider the reprocussions of 
the decisions made. Since there is no health or financial repercussions of any 
decision, a conservative alpha level does not need to be chosen. With an alpha level 
of 0.05 and a sample size of 256, we find the area under the curve associated with 
the z scores and set the critical regions from this. The critical regions can be set as 
1.96 standard scores above and below the mean. 

 

d) Test statistic = 2.463 so we reject the null hypothesis since it falls beyond the critical 
values at the alpha level of 0.05. Therefore the probability that the observed sample 
mean would have occurred by chance if the null hypothesis is true is less than 5%. 

 

3. a) one-tailed test 

b) 0.05 level of significance 

c) n = 144 

 

4. The z-score (122.5) exceeds the critical value (1.96) so we reject the null hypothesis and 

conclude that the probability of obtaining a sample mean of 20000 when the population mean is 

30000 is very small. 

5. The z-score (23.73) exceeds the critical value (1.645) so we reject the null hypothesis and 

conclude that the probability of obtaining a sample mean of 45 when the population mean is 60 

is very small. 

6. The z-score (-0.94) does not exceed the critical value ( 1.645) so we accept the null 

hypothesis and conclude that the probability of obtaining a sample mean of 2.5hr when the 

population mean is 1.5 hr is very likely. 
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7. The z-score (-3.06) falls in the critical region (  1.96) so we reject the null hypothesis and 

conclude that the probability of obtaining a sample mean of 94.77 points when the population 

mean is 100 points is not likely. 

8. The z-score (4.49) falls in the critical region (  1.96) so we reject the null hypothesis and 

conclude that the probability of obtaining a sample mean of 109.0012 points when the 

population mean is 100 points is not likely. 

9. The z-score (0.0357) does not fall in the critical region (  1.96) so we accept the null 

hypothesis and conclude that the probability of obtaining a sample mean of 100.13 points when 

the population mean is 100 points is likely. 

10. The z-score (-8.55) falls in the critical region (  1.96) so we reject the null hypothesis and 

conclude that the probability of obtaining a sample mean of 78.92 points when the population 

mean is 100 points is not likely. 

11. The z-score (-0.718) does not fall in the critical region (  1.96) so we accept the null 

hypothesis and conclude that the probability of obtaining a sample mean of 98.73 points when 

the population mean is 100 points is likely. 

12. The z-score (0.704) does not fall in the critical region (  1.96) so we accept the null 

hypothesis and conclude that the probability of obtaining a sample mean of 103.34 points when 

the population mean is 100 points is likely. 

13. The z-score (-3.95) falls in the critical region (  1.96) so we reject the null hypothesis and 

conclude that the probability of obtaining a sample mean of 98.38 points when the population 

mean is 100 points is not likely. 

14. The z-score (7.25) falls in the critical region (  1.96) so we reject the null hypothesis and 

conclude that the probability of obtaining a sample mean of 108.89 points when the population 

mean is 100 points is not likely. 

15. p=-0.200, therefore reject the null hypothesis that the mean is 27 and accept the 

hypothesis that the mean is greater than 27. 

16. p = -0.531, therefore reject the null hypothesis that the mean is 10000 and accept the 

hypothesis that the mean is less than 10000. 
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8.5 Student’s t-Distribution 

Answers 

1. a)  

 

 

 

 

 

b) 

 

 

 

 

 

 

 

 

2. Yes because the sample size is small. 

 

3. The critical t is 2.045 standard scores above and below the mean. The calculated t-statistic is 

0.8427 we do not reject the null hypothesis. The conclusion is that the probability that the 

observed sample mean could have occurred by chance if the null hypothesis was true is 

greater than 5%. 

 

4. You would need a larger difference because the standard error of the mean would be greater 

with a sample size of 30 than with a sample size of 256. 
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5. Yes. 

 

6. The t-distribution can be used to estimate how likely it is that the true mean lies in any given 

range. A plot of the t-distribution is symmetric and bell shaped but has heavier tails meaning 

that it is more prone to producing values that fall far from the mean. As the degrees of 

freedom increases, the t-distribution becomes more in line with the normal distribution. 

 

7. t = -14. The absolute value of t is 14 which is greater than the critical value at 1% level of 

significance (2.438), therefore reject the null hypothesis that customers spend an average of 

25$ per visit. 

 

8. t = 5.89. The value of t is 5.89 which is greater than the critical value at 1% level of 

significance (2.438), therefore reject the null hypothesis that the average person watches 10 

hours a week watching TV. 

 

9. t = -3.35. The absolute value of t is 3.35 which is greater than the critical value at 2% level 

of significance (2.414), therefore accept the null hypothesis that average number of 

penalties is at least than 19. 

10. t = 3.87. The value of t is 3.87 which is greater than the critical value at 5% level of 

significance (1.671), therefore reject the null hypothesis that the average number of 

accidents is at most 7. 

11. a) 1.11 

b) -0.843 

12. At a 1% significance level, the t-statistic (2.118) is less than the critical value(2.374) 

meaning there is less than one percent chance that this data was due to chance. The critical 

value at 5% is 1.664, less than the t-statistic meaning that a test with 0.05 level of 

significance will result in chance error. 

13. At 5% level of significance, the t-statistic (-1.714) is less than the t-statistic at a 0.01 level 

of significance therefore we can accept the null hypothesis that the average weight of 

packages is 6 pounds. 

14. t = -5.23. The absolute value of t is 5.23 which is greater than the critical value at 5% level 

of significance (1.645) at the 95% confidence level, therefore reject the null hypothesis that 

the average SAT score is 612 and that there is a decline in the verbal scores. 
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15. t = -19.17. The absolute value of t is 19.17 which is greater than the critical value at 5% 

level of significance (1.660) at the 95% confidence level, therefore reject the company’s 

claim that the average battery life is 50 minutes. 

16. a) p = 0.0278 

b) p = 0.9722 

c) p = 0.0498 

d) p = 0.0498 

17. a) critical value = 1.725; reject Ho if t > 1.725 

b) critical value = 1.325; reject Ho if t > 1.325 

c) critical value = 1.725; reject Ho if t<-1.725  or t> 1.725 

d) critical value = 1.325; reject Ho if t<-1.325  or t> 1.325 

18. t = 1.305. The value of t is 1.305which is less than the critical value at 5% level of 

significance (1.753) at the 95% confidence level, therefore accept the null hypothesis. 
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8.6 Testing a Hypothesis for Dependent and 

Independent Samples 

Answers 

1. Answers will vary. 

2. True 

3. a) The scenario involves independent samples since we assume that the scores of one  

sample do not affect the other. 

b) 1 2 1 2: 0, : 0o aH H             

c) 
2 3.15s    

d)
1 2

1.04
X X

s


   

e) The test statistic is 2.69, which exceeds the critical value of t=2.021 scores above or 

below the mean. Therefore reject the null hypothesis and conclude that it is highly 

unlikely that the difference between the means of the two samples occurred by 

chance. 

4. a) 1 2 1 2: 0, : 0o aH H            

b) 3.15ds    

c) 1.11
d

s   

d) The test statistic is 1.13, which exceeds the critical value of t=2.365 scores above or 

below the mean. Therefore reject the null hypothesis and conclude that the attitudes 

towards drinking for married couples are dependent or related to each other. 

5. The test statistic is 0.546 which does not exceed the critical value of t (>1.645) above or 

below the mean. Therefore we accept the null hypothesis that mean and women are on 

average the same age. 

6. a) paired t-test 

b) two-sample t-test 

7. a) t=1.41 

b) t=2.17.  

8. t=0.0941. The test statistic is less than the critical value of 1.761 at a 5% significance level 

and therefore we do not reject the null hypothesis and conclude there is no significant 

difference in the two populations. 
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9. t = 5.34. Since the test statistic exceeds the critical value of 2.367 at a 1% significance level, 

we reject the null hypothesis that the life expectancy in Asia is greater than the life 

expectancy in Africa. 

10. a) difference in the means is not equal to zero 

b) difference in the means is less than zero 

c) difference in the means is greater than zero 

11. t=-0.69 

12. t = 2.57. Since the test statistic exceeds the critical value of 1.860 at a 5% significance 

level, we reject the null hypothesis and accept the hypothesis that rates receiving the 

hormone treatment have significantly higher weight gain than the control group. 

13. t = 1.906. Since the test statistic exceeds the critical value of 1.701 at a 5% significance 

level, we reject the null hypothesis and accept the hypothesis that the two types of music 

have different effects upon the ability of college students to perform a series of mental 

tasks requiring concentration. 

14. t = -0.04. Since the test statistic does not exceed the critical value of (1.960<t<1.660) at a 

5% significance level, we accept the null hypothesis the two groups spend the same 

amount of money at the bookstore. 

15. t = 4.926. Since the test statistic exceeds the critical value of 1.663 at a 5% significance 

level, we reject the null hypothesis and accept the hypothesis that the weight loss is 

different for the two different weight loss programs. 

16. t = -0.531. Since the test statistic does not exceed the critical value of (1.703) at a 5% 

significance level, we accept the null hypothesis the mean amount of exercise between men 

and women is not different. 

 

 


