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Problem 1

Example 1: A researcher might want to know whether a certain hospital would be busier on Saturdays or Tuesdays.  Specifically, is the mean number of patients on Saturday greater than the mean number of patients on Tuesdays?  The researcher wants to know .

Example 2: A researcher might want to know which type of movie (comedy or horror) has greater average gross income per year.  Specifically, is the mean gross income of comedy movies different from horror movies?  The researcher wants to know .

Problem 2

Example 1: A researcher might want to know whether a certain candidate have different percentage of voters in two different states so they can decide how to allocate their campaign budget. The researcher wants to know .

Example 2: A researcher might want to know whether the proportions of individuals with lung cancer differ between  group of individuals who smoked 15 or more cigarettes per day and another group of individuals who smoked 14 or less cigarettes per day. The researcher wants to know 



Problem 3
Part-a

Let the number of noontime customers on one randomly selected day

Let mean number of noontime customers on 100 randomly selected days




Since , , and , then 


 normalcdf(130, 150, 140, )     [Using a TI calculator]

                                  
The online calculator by David Lane, onlinestatbook.com/2/calculators/normal_dist.html gives the following output
[image: ]
To compute the probability without using technology (TI calculator, online calculator, etc), we convert 130 and 150 into z-scores rounded to 2 decimal places.

 and 


According to the Normal table (http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm), the area from 0 to 2.22 is 0.48679, therefore by symmetry


The probability that the mean number of customers is between 130 and 150 is 0.9737 (using technology).

Part-b


 normalcdf(145, 9999, 140, )     [Using a TI calculator]

                                  
The online calculator by David Lane, onlinestatbook.com/2/calculators/normal_dist.html gives the following output
[image: ]
To compute the probability without using technology (TI calculator, online calculator, etc), we convert 145 into z-scores rounded to 2 decimal places.

 
According to the Normal table (http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm), the area from 0 to 1.11 is 0.36550, therefore 


The probability that the mean number of customers is more than 145 is 0.1333 (using technology).


Problem 4


Let the balance of one randomly selected checking account of a certain bank

Let  the mean balance of 144 randomly selected checking accounts of a certain bank




Since , , and , then 

 


normalcdf(-9999, 3325, 3425, )  + normalcdf(3525, 9999, 3425, )      [Using a TI calculator]


The online calculator by David Lane, onlinestatbook.com/2/calculators/normal_dist.html gives the following output
[image: ]
To compute the probability without using technology (TI calculator, online calculator, etc), we convert 3325 and 3525 into z-scores rounded to 2 decimal places.

 and 


According to the Normal table (http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm), the area from 0 to 2.50 is 0.49379, therefore by symmetry


The probability that the mean balance is outside $3,325 and $3,525 is 0.0124

[bookmark: _GoBack]
Problem 5


Let the cost spent per semester for textbooks by one randomly selected student

Let  the mean cost spent per semester for textbooks by 100 randomly selected students





Since , , and , then 


 normalcdf(370, 9999, 350, )      [Using a TI calculator]


The online calculator by David Lane, onlinestatbook.com/2/calculators/normal_dist.html gives the following output
[image: ]
To compute the probability without using technology (TI calculator, online calculator, etc), we convert 370 into z-score rounded to 2 decimal places.

 

According to the Normal table (http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm), the area from 0 to 2.50 is 0.49379, therefore by symmetry


The probability that the mean cost spent per semester for textbooks of 100 randomly selected students is more than $370 is 0.0062 and this provides evidence that the officials underestimates the cost of textbooks since the probability is very small.

Problem 6
The table below shows the critical values for the normal distribution  (http://www.itl.nist.gov/div898/handbook/eda/section3/eda3671.htm)

[image: ]
The error bound for population mean (EBM) is

EBM =      [Note: We use z since n is large]




The 99% confidence interval is (19.498, 21.302) miles.










Problem 7

Part-a
We refer to the critical values for the t distribution  https://www.itl.nist.gov/div898/handbook/eda/section3/eda3672.htm


 and 
The error bound for population mean (EBM) is

EBM =    




The 80% confidence interval is (14.08, 15.32) tons.


Part-b
We refer to the critical values for the t distribution  https://www.itl.nist.gov/div898/handbook/eda/section3/eda3672.htm


 and 
The error bound for population mean (EBM) is

EBM =    




The 95% confidence interval is (13.75, 15.65) tons.

Problem 8


Given:  and 

, because the confidence level is 95%


Rounding up, the sample size required is 97

Problem 9

Let number of adults in the sample who are obese

is binomial(n =  1000, p = 320/1000)


Given:  and 


The sample proportion is and 

, because the confidence level is 95%
The error bound for population proportion (EBP) is






The 95% confidence interval is (0.291, 0.349).
We estimate with 95% confidence that between 29.1% and 34.9% of all adults in Jersey City are obese.




Problem 10

Let number of voters in the sample who favored candidate A

is binomial(n =  1200, p = 580/1200)


Given:  and 


The sample proportion is and 

, because the confidence level is 95%
The error bound for population proportion (EBP) is






The 95% confidence interval is (0.455, 0.512).
We estimate with 95% confidence that between 45.5% and 51.2% of all voters in a certain state favored candidate A. There is a chance that that this candidate wins the election because NOT all proportions in the interval are less than 0.5.
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