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You are advised to spend 35 minutes answering the questions in this booklet.
Show ALL working.

QUESTION ONE

A researcher is investigating the effects of lake fishing in a region of the country. Lake Ackland,
Lake Brightwater and Lake Crystal are three lakes in the region.

The researcher is studying the lengths of fish that were caught, the weights of fish that were caught
and the number of fish that were caught by anglers in the last season.

(a) Arandom sample of 50 fish was taken from anglers who fished Lake Ackland in the last
season. When these fish were weighed it was found that the mean weight was 1283 grams and
the standard deviation was 316 grams.

Find a 95% confidence interval for the mean weight of all fish that were caught by Lake
Ackland anglers in the last season.

(b) Arandom sample of Lake Ackland anglers was interviewed. Of the 120 anglers interviewed,
23 said that they return to the lake all fish that they catch.

Find a 95% confidence interval for the proportion of all Lake Ackland anglers who return to
the lake all fish that they catch.
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Each of the 120 Lake Ackland anglers in part (b) were asked how many fish they had caught
in the last season. The resulting data had a mean of 15.85 and a standard deviation of 8.45.

Find a 99% confidence interval for the mean number of fish caught by all Lake Ackland
anglers in the last season.

The researcher wants his estimate of the mean length of fish that were caught in Lake Ackland
in the last season to be within 20 millimetres of the true mean length, with 95% confidence.
Previous research has found that the standard deviation of lengths of fish that are caught in
Lake Ackland is 80 millimetres.

What is the minimum sample size that is required to meet this condition?
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QUESTION TWO

Anglers have suggested that there was no difference between the mean number of fish caught per
angler for all anglers fishing in Lake Brightwater in the last season, and the mean number of fish

caught per angler for all anglers fishing in Lake Crystal in the last season.

In order to investigate this claim the researcher gathered the following data:

Lake Brightwater Lake Crystal
Sample size 80 95
Sample mean 17.65 15.40
Sample standard deviation 6.53 7.66

Let 4, be the mean number of fish caught per angler for all anglers fishing in Lake Brightwater and
-, be the mean number of fish caught per angler for all anglers fishing in Lake Crystal in the last

s€ason.

(a) Find a 95% confidence interval for u - u,.

(b) Do the researcher’s results suggest that there is a difference between u,and u,?

Use statistical reasoning to justify your answer.
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QUESTION THREE

The researcher completed a pilot survey using a sample of 30 fish that had been caught in Lake
Crystal.

He calculated a 99% confidence interval for u, the mean length (in millimetres) of fish caught, to
be 414 < u < 486.

(a) What sample size would be needed in his final survey if the researcher wants the 99%
confidence interval to be one-third (% ) of the width of the confidence interval obtained in the
pilot survey?

Assume that the standard deviation of fish length determined in the pilot survey will also
apply to the final survey.

(b) In part (a) above, the researcher wanted the width of the final confidence interval to be
one-third (% ) of the width of the confidence interval that had been obtained in the pilot

survey.

Suppose that, in general, the researcher wants the width of a confidence interval to be 1 of
the length of the 99% confidence interval that had been obtained using a pilot survey with a
sample of size 30 (k is a positive integer).

Obtain a formula that would give the required sample size (n) for the final survey.
Give mathematical reasons for your answer.
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