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Directions: 
1) You must show all work to obtain full credit for questions on this exam. 
2) DO NOT round your answers at each step. Round answers only if necessary at your final step to 4 decimal places.

	Question No
	Full Marks 
	Marks Obtained 

	Q1 
	6
	

	Q2
	8
	

	Q3
	8
	

	Q4
	10
	

	[bookmark: _GoBack]Q5
	8
	

	Total
	40
	





 Q1 (3+3=6 pts.) 
a. An infinite population has a mean of 100 and a standard deviation of 20. Suppose that the population is not normally distributed. What is the sampling distribution of the mean if samples of size 64 are drawn at random from this population? Explain?







b. A researcher conducted a survey on a university campus for a sample of 64 seniors and reported that seniors read an average of 3.12 books in the prior academic semester, with a standard deviation of 2.15 books. Determine the probability that the sample mean is above 3.45?





 Q2 (7+1=8 pts.)The manager of a service station is in the process of analyzing the number of times car owners change the oil in their cars. She believes that the average motorist changes his or her car’s oil less frequently than recommended by the owner’s manual (two times per year). In a preliminary survey she asked 15 car owners how many times they changed their cars’ oil in the last 12 months. 
	Sample summary: n=15, ∑X=22 and  ∑X2 =50.

a. Do these data provide sufficient evidence at the 10% significance level to indicate that the manager is correct?
(1 pt.)The null and the alternative hypotheses:
(3 pt.)Test statistic:



(1 pt.)Decision Rule:

(1 pt.)Critical value(s):

(1 pt.)Conclusion:







b. What is the required condition of the technique used in part (a)?
	
	


 Q3 (6+2 =8 pts.) A statistician usually hires a company to input survey data onto a computer tape. The company claims that their error rate is less than 0.1%. To test the claim the statistician examines 10,000 numbers and discovers that eight are incorrect. 
a. 
Do these results support the company’s claim? Test at = 0.01.
(1 pt.)The null and the alternative hypotheses:

(2 pt.)Test statistic:



(1 pt.)Decision Rule:

(1 pt.)Critical value(s):

(1 pt.)Conclusion:






b. How large a sample is needed if we wish to be 98% confident that our sample proportion will be within 0.05of the true proportion of the error rate, if we do not have a prior estimate of the proportion?
	





 Q4 (7+1+2=10 pts.)In a study to estimate the proportion of residents in a certain city and its suburbs who favor the construction of a nuclear power plant, it is found that 63 of 100 urban residents favor the construction while only 59 of 125 suburban residents are in favor. 
a) Is there a significant difference between the proportion of urban and suburban residents who favor construction of the nuclear plant? Use 1% significance level.
(1 pt.)The null and the alternative hypotheses:
(3 pt.)Test statistic:



(1 pt.)Decision Rule:

(1 pt.)Critical value(s):

(1 pt.)Conclusion:



b) What is the smallest significance level for rejecting the null hypothesis?


c) What is your conclusion based on a 95% confidence interval for P1 — P2, difference between the proportion of urban and suburban residents who favor construction of the nuclear plant.


 Q5 (8 pts.) The production manager at a battery factory wants to determine whether there is any difference in the mean life expectancy of batteries manufactured on two different types of machines. A random sample of 21 batteries from machine 1 indicates a mean of 250 hours and a standard deviation of 75 hours, and a similar sample of 21 from machine 2 indicates a mean of 242 hours and a standard deviation of 90 hours. Using the 0.05 level of significance, and assuming that the population variances are equal, is there any evidence of a difference in the mean life of batteries produced by the two types of machines?

(1 pt.)The null and the alternative hypotheses:

(3 pt.)Test statistic:







(1 pt.)Decision Rule:

(2 pt.)Critical value(s):


(1 pt.)Conclusion:
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