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1. a)
A sample of size 10 yields values 8, 4, 10, 5, 5, 4, 9, 4, 3, 7. Estimate the mean, the variance and the third mean moment of the random variable X which models these values. 

b)
Find a point estimate of μ and the estimated standard error in each of the following cases: 

i)
n = 70, 
Σxi = 852, 
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ii)
n = 160,
 Σxi = 1985, 
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2. a)
A restaurant wishes to estimate the average amount of money a customer spends for lunch. A random sample of size n = 36 is selected and the sample mean is found to be Rs. 95.00. Assuming σ = Rs. 13.77, find 95% confidence limits for μ.
b) 
If you wish to estimate the mean of a normal population whose variance is 10, how large a sample should you take so that the probability is 0.80 that your estimate will not be in error by more than 0.4 units?
3. a)
In a random sample of 1000 homes in a certain city, it is found that 628 are heated by natural gas. Find 98% confidence interval for the fraction of homes in this city that are heated by natural gas.
b.
A poll is taken among residents of a city and its suburbs to determine the feasibility of a proposal to construct a civic centre. If 2400 of 5000 city residents favour the proposal and 1200 of 2000 suburban residents favour it, find a 95% confidence interval for the true difference between the proportion of city and suburban residents who favour the proposal to construct the civic centre.
4. a)
It is claimed that an automobile is driven on the average more than 20,000 kilometer per year. To test this claim, a random sample of 100 automobile owners is asked to keep a record of the kilometers they travel. Would you agree with the claim if the random sample showed an average of 23,500 kilometers and a standard deviation of 3900 kilometers? Use a 0.01 level of significance.
b.
A machine is supposed to mix peanuts, hazelnuts, cashews and pecans in the ratio 5:2:2:1. A can containing 500 of these mixed nuts was found to have 269 peanuts, 112 hazelnuts, 74 cashews and 45 pecans. At the 0.05 level of significance, test the hypothesis that the machine is mixing the nuts in the supposed ration.

5. a)
The manufacturer of a patent medicine claimed that it was 80% effective in relieving an allergy for a period of 8 hours. In a sample of 200 people who has the allergy, the medicine provided relief for 160 people. Determine whether the manufacturer’s claim is legitimate at the α = 0.01 level.
b)
It is claimed that 90% of men cannot tell the difference between two different brands of cheese, but of the members of a random sample of 500 men, 72 could distinguish between them. Is the claim justified? 
6. a)
A machine puts out 16 imperfect articles in a sample of 500. After machine is overhauled, it puts out 3 imperfect articles in a batch of 100. Has the machine been improved? 

b)
A manufacturer of house-dresses sent out advertising by mail. He sent samples of material to each of 2 groups of 1,000 women. For one group, he enclosed a white return envelope and for the other group, he enclosed a blue envelope. He received orders from 10% and 13% respectively. Do the data indicate that the colour of the envelope has an effect on the sales? Use 5% level of significance.

7. a)
Find a 90% confidence interval for the mean of a normal distribution if σ = 2 and if a sample of size 8 gave the values 9, 14, 10, 12, 7, 13, 11, 12. What would be the confidence interval if σ were unknown?
b)
From the area planted in one variety of guayule, 54 plants were selected at random. Of these plants, 15 were “Offtypes” and 12 were “Aberrants”. The rubber percentage of these plants were:

	Offtypes
	4.47, 5.88, 6.21, 5.55, 4.84, 5.59, 6.66, 5.89, 4,98, 5.59, 5.22, 4.45, 6.74, 6.06, 6.04

	Abberrants
	6.48, 6.36, 4.28, 7.75, 6.48, 7.67, 5.67, 6.98, 6.09, 5.70, 5.82, 5.66



Compute a 95% confidence interval for the difference of two population means.
8. a)
A random sample of 16 values from a normal population showed a mean of 41.5 inches and a sum of squares of deviations from this mean equal to 135 (inches)2. Show that the assumption of a mean of 43.5 inches for the population is not reasonable and that the 95% confidence limits for this mean are 39.9 and 43.1 inches.
b.
In a certain experiment to compare two types of sheep food A and B, the following results of increase in weights were observed:
	Sheep No.
	1
	2
	3
	4
	5
	6
	7
	8

	Food A
	49
	53
	51
	52
	47
	50
	52
	53

	Food B
	52
	55
	52
	53
	50
	54
	54
	53


i) Assuming that the two samples of sheep are independent, can we conclude that food B is better than food A?
ii) Examine the case when the same set of eight sheep were used in both the foods.
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