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1. A sales department has 10 employees. Management wants to select a sample of 4 people. How many ordered samples are possible if selection is done

a) with replacement?  (1p)

b) without replacement?  (1p)

c) Three of the 10 are women. If selection is done without replacement, how many unordered samples will contain at least one woman?  (3p)

2. Let event A have probability P(A) = 0.3 and event B have probability P(B) = 0.9 and the joint event A and B together have probability P(AB) = 0.1.

a) What is the probability of the event A or B or both, i.e. P(AB)?  (1p)

b) Are A and B independent events?  (1p)

3. The random variables X1 and X2 are independent and normally distributed as:

X1 ~ N( 2, 32 )
X2 ~ N( 5, 42 )

a) Calculate the probability that X2  6.25.  (1p)

b) What is the distribution of  W = X1 + X2?  (2p)

c) Calculate the probability that 5 W  10. (2p)

4. A retailer wants to test if a new advertisement has been effective in increasing sales. A random sample of five stores was collected and total sales for each store, from the week before and the week after the advertisement, were recorded:

	Store no.
	Before
	After

	1
	60
	75

	2
	70
	70

	3
	65
	60

	4
	75
	80

	5
	80
	80


a) Calculate the sample mean and the sample variance of the observed differences di = ”Before – After” for this sample.  (2p)

b) Assume that the population of differences is normally distributed. Give a 90% confidence interval for the mean difference.  (3p)

5. 16 students in a random sample of size n = 100 said that they had at least once visited the Health and Medical Centre at the university campus.

a) Test the null hypothesis that the true proportion of students is 0.20 against the alternative hypothesis that it is not. Use  = 0.05.  (3p)

b) Explain the expression Type I error. Give an example and draw a graph illustrating the probability of a Type I error for a two-tailed test.  (2p)

