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Chapter 17; 17.1, 17.2, 17.5, 17.7, 17.8, 17.9, 17.10, 17.11, 17.12, 17.14, & 17.15-17.24

17.1
n = 20



[image: image1.wmf]= 31.25


s = 21.88 min


s/√n     21.88/√20



= 21.88/4.472135955



= 4.8925 minutes

17.2
SE = 45 milliseconds


mean = 251 milliseconds


n = 12 subjects


s = 45 x √12


s = 45 x 3.4641016515


s = 155.8845727



[image: image2.wmf]= 155.8845727/√12



[image: image3.wmf]= 155.8845727/3.464101615



[image: image4.wmf]= 45 milliseconds

17.5
a. 2.262


b. 2.861


c. 1.943

17.7
STATE: Scientists are trying to decide if the composition of the earth’s atmosphere has changed over 

time. They are using the gas bubbles trapped in amber resin to help them reach their conclusions. Here is the data from 9 gas bubbles, measured in percentages of nitrogen:




49.1
51.0
54.8
60.8
63.3
63.4
64.4
64.5
65.0

This is one set of measurements made from one group of amber from the Cretaceous area (75 to 95 million years ago). We want to estimate the mean percentage of nitrogen for comparison with the percentage of nitrogen in the atmosphere today.


PLAN:
We will estimate the mean percent of nitrogen 
[image: image5.wmf] in ancient air by giving a 90% confidence 

interval. We will assume the observations are an SRS.

SOLVE: We must first check the conditions for inference.
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Assuming the observations are an SRS.



Based upon the stemplot, the data is not unreasonably skewed and there are no outliers.




[image: image6.wmf] = 59.589

s = 6.25529


The degrees of freedom are n-1 (9 – 1 = 8). From Table C we find that for 90% confidence 


t* = 1.860. The confidence interval is:





[image: image7.wmf] + t* s /√n 
= 59.589 + 1.860 (6.25529/√9)





 
= 59.589 + 1.860 (6.25529/3)






= 59.589 + 1.860  (2.0851)

= 59.589 + 3.878






= 55.711 to 63.467 percent nitrogen




CONCLUDE: Based upon the gas bubbles found in amber specimens, we are 90% sure that the mean 

percent of nitrogen in the atmosphere during the late Cretaceous period was between 55.711% nitrogen and 63.467% nitrogen.

17.8
a. The degrees of freedom is 14 (n -1  → 15 – 1 = 14). Table C, row 14 for df.

b. The two critical values t* from table C that bracket t are: 1.761 and 2.145. 

    
The one-sided P-values for the two entries are: 0.5 and 0.025.

    t statistic (1.82) is between t* = 1.761 (P = 0.5) and t* = 2.145 (P = 0.025).


    
One-sided P-value is between 0.025 and 0.5:  0.025 < P < 0.50.

c. It is not significant at the 5% or 1% levels.

17.9
a. The degrees of freedom is 24 (n -1  → 25 – 1 = 24). Table C, row 24 for df.

b. The two critical values t* from table C that bracket t are: 1.059 and 1.318.


   
 The two-sided P-values for the two entries are: 0.3 and 0.2.

     
     t statistic (1.12) is between t* = 1.059 (P = 0.3) and t* = 1.318 (P = 0.2).


    
One-sided P-value is between 0.20 and 0.30:  0.20 < P < 0.30.

c. It is not significant at the 10% or 5% levels.

17.10
STATE: Scientists wonder if the percent of nitrogen in the atmosphere during the late Cretaceous period 

was different from the 78.1% nitrogen presently in the atmosphere.

PLAN: Using the data from 17.7, we will carry out a test of significance to see if any nitrogen changes 


have occurred. Because nitrogen percentages may have changed, we ask the question in terms of the mean change 
[image: image8.wmf] for the percentage of nitrogen. The null hypothesis is “no change,” and the alternative hypothesis states that “there is a change.”



Ho: 
[image: image9.wmf] =  78.1%



Ha: 
[image: image10.wmf] ≠ 78.1%
SOLVE: First check the conditions for inference. As before, we are willing to regard these 9 data 

samples as an SRS. We have already made a stemplot for this data, and have decided that the data is not unreasonably skewed and there are no outliers.




[image: image11.wmf] = 59.589

s = 6.25529


The one-sample t statistic is:



         
[image: image12.wmf] - 
[image: image13.wmf]0  
      59.589 – 78.1          -18.511    


t =      

=      6.25529/√9      =     2.0851   =  -8.8778

          s /√n








t = 8.8778

The degrees of freedom is n – 1 = 8.

The observed P is off the chart, therefore the two-tailed P-value is P < 0.001 (twice that of the one-tailed P-value which is less than 0.0005).


CONCLUDE: There is highly significant evidence (P < 0.005) supporting a change in nitrogen 

percentages in the atmosphere between the late Cretaceous period and today.

17.11
STATE: Researchers believe that the way monkey brains respond to “pure tones” differ from the way 

they respond to recognizable sounds such as other monkey calls.
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PLAN: Let 
[image: image14.wmf] represent the population mean difference (Call – Tone in firing rate)

Ho: 
[image: image15.wmf] =  0


       
Ha: 
[image: image16.wmf] ≠ 0


The stemplot shows no strong deviations from Normal and no outliers.



The 37 neurons selected for the study can be considered an SRS.

SOLVE: n = 37


   
[image: image17.wmf] = 70.378 spikes/second


   s = 88.447 spikes/second



        
[image: image18.wmf] - 
[image: image19.wmf]0  
      70.378 – 0          70.378 


t =      

=   88.447/√37    =   14.5406   =  4.84

          s /√n







  The degrees freedom would be 37 – 1 = 36



The two-tailed P-value is P < 0.001 (twice that of the one-tailed P-value which is less than 

0.0005).

CONCLUDE: We have very strong evidence (P < 0.001) that brains of monkeys respond stronger to 

monkey calls than to “pure tones.”

17.12 
t* = 1.697



[image: image20.wmf] + t* s /√n 
= 70.378 + 1.697 (88.447/√37)

n = 37





= 70.378+ 1.697 (88.447/6.0828)



[image: image21.wmf] = 70.378




= 70.378+ 1.697 (14.5406)

s = 88.447




= 70.378+ 24.6754








= 45.7026 to 95.0536 spikes/second
17.14
t* = 2.064



[image: image22.wmf] + t* s /√n 
= -2.8825+ 2.064 (1.036/√24)

n = 24





= -2.8825+ 2.064 (1.036/4.89898)



[image: image23.wmf] = -2.8825




= -2.8825+ 2.064 (-3.86298)

s = 1.036




= -2.8825+ -7.9732








= -10.8557 to 5.0907 
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