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Instructions
1. This examination consists of Five questions. You are required to answer all questions.
2. Keep in mind that any form of cheating will not be tolerated and will subject you to AOU cheating policy.

3. Show all calculations in your answers
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If z=1.96, then
P(0 to 2) = 0.4750.
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Question 1:     (20 points)

(A) The number of mobile phones sold daily at XYZ electronics has the following probability distribution. 
	X: # of mobiles sold
	36
	38
	44
	48

	P(X=x)
	0.4
	0.2
	0.3
	0.1


a) What is the mean (Expected value) of the number of mobiles sold on a given day? 

b) What is the variance of the number of mobiles sold on a given day?
(B) A Pharmaceutical company claims that a new drug is effective against some infectious disease is 80% of the time. The drug is tested on 48 selected patients. 

a) Use the Binomial distribution to find the probability that exactly 32 patients recovered from that infectious disease? (Round your answer to the nearest thousandth)
b) What is the mean of the number of patients who recovered from that infectious disease?
c) What is the variance of the number of patients who recovered from that infectious disease?









  (10 +10 = 20 marks)

Question 2(15 points)

Suppose a researcher goes to a small college of 200 faculty, 12 of which have blood type O-negative. He obtains a simple random sample of n = 20 of the faculty. Let the random variable X represent the number of faculty in the sample of size that have blood type O-negative.

(a) What is the probability that 3 of the faculty have blood type O-negative? (Round your answer to the nearest thousandth).
(b)  What is the probability that none (x = 0) of the faculty has blood type O-negative? (Round your answer to the nearest thousandth).









(10 + 5 = 15 marks)

Question 3:(20 points)
The volume of juice in bottles from a particular production line is normally distributed with mean μ = 480 ml and standard deviation σ =12.5 ml. 

(i) What is the probability that a randomly selected bottle will contain more than 445 ml of juice?








             
(ii) What is the probability that a randomly selected bottle will contain more than 510 ml of juice?










 
(iii) What is the probability that a randomly selected bottle will contain between 467.5 ml and 492.5 ml of juice?



 



                 
(6 + 6 + 8 = 20 marks)
Question 4: (25 points)
(A) The average cost to rent a full-size car is $ 64 per day. Assume that this rental cost follows the normal probability distribution and that the standard deviation for this population is $ 4.60. 

a) What is the probability that a randomly selected full-size rental car cost less than $ 60?

b) If a sample of 9 full-size rental cars is selected, what is the probability that the sample mean is more than $ 70?

(B) It has been reported that, on average, families in Europe eat frozen food 2.2 times per week with a standard deviation of 1.2 times per week. Assume that the distribution of the number of times that families eat frozen food is a normal distribution. If a sample of 9 families is selected, what is the probability that the sample mean of the number of times families eat frozen food is between 2 and 3 times a week?










(8 + 8 + 9 = 25 marks)
Question 5:(20 points)
(A) A quality control engineer is interested in estimating the proportion of defective items coming off a production line. In a sample of 200 items, 28 are defective. 

Required:  Find the 95% confidence interval for the proportion of defectives from this production line 

(B)  A laboratory tested 15 chicken eggs and found that the average amount of cholesterol (sample mean) was 187 milligrams with a sample standard deviation of 18.2 milligrams. 

Required: Construct a 90% confidence interval for the population mean of cholesterol content of all such eggs. (Round your answers to 2 decimal places)

(C)  Interpret the results (the intervals) you got in both the scenario given above (A and B)










(8 + 8 + 4 =20 marks)
KEY FORMULAS



Areas under the standard normal curve
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Student’s t distribution
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