QQQ - Further Statistics 2 - Chapter 6 - Further Hypothesis

Tests (Version 1)

Total Marks: 25
(25 = Platinum, 23 = Gold, 20 = Silver, 17 = Bronze)

1.

(a) Find the value of the constant a such that

P(1.690 < x2 < a) = 0.95

(2)
The random variable Y follows an F'-distribution with 6 and 4 degrees of freedom.
(b) (i) Find the upper 1% critical value for Y.
(ii) Find the lower 1% critical value for Y. 2
(Total 4 marks)
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2. Gina receives a large number of packages from two companies, A and B. She believes that the
variance of the weights of packages from company A is greater than the variance of the weights

of packages from company B.

Gina takes a random sample of 7 packages from company A and an independent random sample

of 10 packages from company B. Her results are summarised below

a=300 S, =145496 b=1233.4 S, =56364.4
[You may assume that the weights of packages from the two companies are normally distributed.]
Test Gina’s belief. Use a 5% level of significance and state your hypotheses clearly. (6)

(Total 6 marks)
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3. George owns a garage and he records the mileage of cars, z thousands of miles, between

services. The results from a random sample of 10 cars are summarised below.

Za: —113.4 sz = 1414.08

The mileage of cars between services is normally distributed and George believes that the

standard deviation is 2.4 thousand miles.

Stating your hypotheses clearly, test, at the 5% level of significance, whether or not these data

support George’s belief. (s
(Total 7 marks)
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4. A machine is filling bottles of milk. A random sample of 16 bottles was taken and the volume
of milk in each bottle was measured and recorded. The volume of milk in a bottle is normally

distributed and the unbiased estimate of the variance, s2, of the volume of milk in a bottle is

0.003

(a) Find a 95% confidence interval for the variance of the population of volumes of milk from

which the sample was taken. (5)
The machine should fill bottles so that the standard deviation of the volumes is equal to 0.07
(b) Comment on this with reference to your 95% confidence interval. 3)

(Total 8 marks)
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