Question 1
Part-I

H0:   (claim)
Null Hypothesis: The new low-fat oat bran muffin has a population mean fat content of 3 grams.


Ha: 
Alternative Hypothesis: The new low-fat oat bran muffin has a population mean fat content of more than 3 grams.


Part- II
a) 
is normal because the following conditions are satisfied:
1. The sample is a simple random sample
2. 
The population standard deviation (grams) is known.
3. Either or both: The parent population is normal or the sample size is more than 30. (n = 49)

b) 
Mean:  under H0, 

STD Error: 

Part-III


  =invNorm(0.95) =  (critical value)
Decision Rule: Using the critical value approach, reject the null hypothesis at 5% level of significance if the calculated z-stat is greater than 1.645, otherwise fail to reject the null hypothesis.  Using the p-value approach, reject the null hypothesis at 5% level of significance if the p-value is less than 0.05, otherwise, fail to reject the null hypothesis.

Part-IV

Sample result is: grams
p-value:      =normcdf(1.7722, 9999, 0, 1 )      = 0.0382

test statistic: 

Part-V
Conclusion:  Reject the null hypothesis because the p-value (0.0382) is less than alpha (0.05). In addition, the calculated z test statistic (1.7722) is greater than the critical value (1.645).
Answer Question: 
At the 5% level of significance, the sample data (z = 1.77, p-value = 0.0382) shows significant evidence to reject the manufacturer’s claim that the population mean fat content of their new low-fat oat bran muffin is 3 grams or less. Therefore, it is reasonable to agree with the government food researcher’s statement that the manufacturer’s claim is too low.

Question 2
Part-I

H0:   (claim)
Null Hypothesis:  At least 90% of all listeners of a certain FM rock station are college students.


Ha: 
Alternative Hypothesis:  Less than 90% of all listeners of a certain FM rock station are college students.

Part- II
a) 




is (approximately) normal because the conditions and are satisfied. Specifically,  and . In addition, the sample observations are a simple random sample.

b) 
 Mean=    
                     and

                     Standard error = 
             where:



            is the population proportion ,  is the sample proportion, and is the sample size.

Part-III


  =invNorm(0.01) =  (critical value)
Decision Rule: Using the critical value approach, reject the null hypothesis at 1% level of significance if the calculated z-stat is less than -2.326, otherwise fail to reject the null hypothesis.  Using the p-value approach, reject the null hypothesis at 1% level of significance if the p-value is less than 0.01, otherwise, fail to reject the null hypothesis.


Part-IV

Sample result is: 
p-value:      =normcdf(-9999, -2.1517, 0, 1 )      = 0.0157

test statistic: 
Part-V
Conclusion:  Fail to reject the null hypothesis because the p-value (0.0157) is greater than alpha (0.01). In addition, the calculated z test statistic (-2.1517) is NOT less than the critical value (-2.326).
Answer Question: 
At the 1% level of significance, the sample data (z = -2.1517, p-value = 0.0157) does NOT show significant evidence to reject the rock station’s claim that at least 90% of all its listeners are college students.  Therefore, the sponsor cannot reject the rock station’s claim at 1% level of significance.




Question 3
Part-a

Mean=    
and

Standard error = 
where:



 is the population proportion ,  is the sample proportion, and is the sample size.

Part-b





is (approximately) normal because the conditions and are satisfied. Specifically,  and . In addition, the sample observations are a simple random sample.



Part-c
[image: ]

Probability Statement:     0.9669    
Calculator Function w/ values:  normcdf(-9999, 0.23, 0.20, 0.01633)


Question 4
Part-a
To use T distribution, the following conditions must be met:
1) The sample is a simple random sample
2) 
The population standard deviation () is unknown.
3) Either or both: The parent population is normal or the sample size is more than 30. (n > 30)
Since sample size of 28 is close to 30 and the population standard deviation is unknown, I will use t distribution with 27 degrees of freedom

Part-b
Given:

             customers

              

               







                               

                  -invT(0.005, 27) = 2.771
99% Confidence Interval for the population mean number of interactions



                                 


99% Confidence Interval:  
Interpretation:
We are 99% confident that the interval of 56.858 to 63.142 captures the population mean number of interactions.


Part-c

Margin of error = 3.142

Part-d
It is not reasonable to agree with the company representative because 65 falls outside of the 99% confidence interval for the population mean number of interactions.

Question 5
Part-a


 and 



              


                                               


                                              


                                              


90% CI for : 

Part-b


 and 



              


                                               


                                              


                                              


95% CI for : 





Part-c

Margin of error for 90% CI= 0.058

Margin of error for 95% CI= 0.069

Part-d
The confidence interval width is twice the margin of error.. 


Proof: The confidence width for the interval  is

Part-e




It is not reasonable to state that 69% of NYS community college cellphone users play games on their cellphones because 0.69 is outside of the 90% CI for : and 95% CI for : .

Question 6
The name of the theorem is Central Limit Theorem.

[bookmark: _GoBack]Question 7
Part-I

H0:   (claim)
 Null Hypothesis: The true time it takes Speedy Oil Change Company to change a customer’s oil is at most 30 minutes. 


Ha: 
Alternative Hypothesis: The true time it takes Speedy Oil Change Company to change a customer’s oil is more than 30 minutes. 

Part- II
a) Since the population standard deviation is unknown and the sample size is not large enough (n = 16 < 30), we cannot use the normal distribution. 
To use T distribution, the following conditions must be met:
1) The sample is a simple random sample
2) 
The population standard deviation  () is unknown.
3) Either or both: The parent population is normal or the sample size is more than 30. (n > 30)
Assuming normality (need to check data), we will use t distribution with 15 degrees of freedom.

b) 
Mean:  under H0, 

STD Error: 

Part-III

   -invT(0.05, 15) = 1.753 (critical value)
Decision Rule: Using the critical value approach, reject the null hypothesis at 5% level of significance if the calculated t-stat is greater than 1.753, otherwise do not reject the null hypothesis.  Using the p-value approach, reject the null hypothesis at 5% level of significance if the p-value is less than 0.05, otherwise, do not reject the null hypothesis.

Part-IV


Sample result is: minutes and  minutes
p-value:      =Tcdf(1.6232, 9999, 15) = 0.0627

test statistic: 
Part-V
Conclusion:  Fail to Reject the null hypothesis because the p-value (0.0627) is greater than alpha (0.05). In addition, the calculated t-test statistic (1.6232) is not greater than the critical value (1.753).

Answer Question: 
At the 5% level of significance, the sample data (t= 1.62, p-value = 0.0627) does not show significant evidence to  support the conclusion that Speed oil Change Company’s claim is too low.
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