MAT 210       Introduction to Statistics         Spring 2006       Exam 3              Date: 04/21/06


Name:_____________________________________  



     Code:  |      |      |      | 







· Write your full name and class code clearly in the spaces above.

· Work independently.  This is a take-home exam.

· 60 minutes. Total score is 100.  Good luck!

Print the two-page test and give your answers on the test (in the provided spaces). 

Scratch paper will not be collected.
1. (20+20+10 = 50 pts) In a rural area, the infected rate of certain disease is 0.15 (i.e., 15%). A sample of 25 people is taken from the area - selections are independent. Define X as the number of people in the sample who are infected by the disease. 

(1) What is the distribution of X and what are the parameter values of this distribution? What are the mean value and standard deviation of X? What is the probability that at least 4 of the 25 people are infected? Use the probability formula for Binomial distribution (there is no a table for n = 25 in the textbook).
(2) Compute P(X ( 4) using normal approximation and Poisson approximation, respectively. Are these good approximations? Why?
Normal approximation:

Poisson approximation:

(3) Interpret the mean and standard deviation you computed in (1).

2.  (50 pts, 10 pts each) The ounces of coffee that a machine dispenses in 15-ounce cups have normally distributed. Suppose a sample of size 8 was taken from this machine, as shown as follows:


15.03
15.10
15.02
14.98
15.00
15.05
14.97
14.99

(1) Find the point estimations for the population mean (, variance (2 and standard deviation (.

(2) Find the 90% confidence interval for (.
(t variable)

(3) Without a computation, will the 95% confidence interval for ( longer or shorter than the confidence interval you obtained in (2)? Why?

(4) Find the 90% confidence interval for (2 and (, respectively.     ((2 variable)

(5) If a sample of size 30 was taken, what statistic you would use in (2)? Why?

Ans.

(1) 

(2) 

(3)






      
(4) 
(5) 

2.  (60 pts, 6 pts each) One method for straightening wire prior to coiling it to make a spring is called “roller straightening”. Suppose that a sample of 36 wires is selected and each is tested to determine tensile strength (N/mm2). The resulting sample mean and sample standard deviation are 2158.4 and 30.5, respectively. It is known that the mean tensile strength for spring made using spinner straightening is 2150 N/mm2.                 

(1) What null hypothesis and alternative hypothesis should be tested in order to determine if the mean tensile strength  for the roller method is better than the mean tensile strength for spinner method? What is the variable/population of interest and what is the relationship between and this variable/population?

Ans.  
 

(2) Is this one-tailed or two-tailed test? 

Ans.
(3) What test statistic should be used to test the hypotheses? Is a normality assumption of the population necessary? Why?

Ans.         

(4) At the significance level  = 0.05, compute the rejection region (RR).

Ans. 

(5) Compute the value of your test statistic (assuming H0).

Ans. 

(6) What is the conclusion of your test? Explain in your own words, avoiding statistical terms as possible.

Ans. 

(7) Is the evidence, found previously, extremely strong to support your conclusion in (6)? Why?

Ans. 

(8) What is the P-value of the test? 

Ans.  

(9) If  = 0.025, what would be the conclusion of the test? If  = 0.075, what would be the conclusion of the test?

Ans. 

(10) What is the Type I error in the context of this problem?  What is the Type II error in the context of this problem?

Ans. 

