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2.

The random variable X has a normal distribution with unknown mean x and standard
deviation 0-5.

(a) A random sample of 60 values of X was taken and it was found that 2 x =1290.
Calculate a 95% confidence interval for u, giving the end-points of your interval correct
to two decimal places. [5]

(b) Determine the minimum sample size required for the width of a 95% confidence
interval for u to be less than 0-1. [4]
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3.

The lifetime, X thousand hours, of a certain type of electric light bulb may be assumed to be
normally distributed with unknown mean g and standard deviation 0-1. The lifetimes of a
random sample of 75 of these bulbs were measured and it was found that Yx = 69-9.

(5]

(a)  Find a 90% confidence interval for x.

(b)  Give an interpretation of this confidence interval. [1]
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The amount of coffee dispensed into a cup by an automatic machine may be assumed to be
normally distributed with mean gml and standard deviation 4ml. Successive amounts are
independent. One morning, the machine was used 50 times and the amounts dispensed, xml,
were measured. It was found that ¥ x = 9980 .

(a)  Find 95% confidence limits for x, giving your answers correct to one decimal place. [5]

(b)  Determine the minimum sample size which would give a 95% confidence interval for x
having width less than 1. [4]
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The times taken, in minutes, for trains to travel between two stations on a particular day were
recorded and are given below.

482 49-4 562 44-6 47-3 552 50-8 53-9

It may be assumed that this is a random sample from a normal distribution with mean 1 mins
and standard deviation 4 mins. Determine a 90% confidence interval for u. [6]




image11.png
Sue keeps chickens in her garden. She selects, at random, 10 of the eggs produced and weighs
them. The results, in grams, are shown below.

625 64-2 615 652 662 63-8 60-1 63-2 64-4 66-1

You may assume that this is a random sample from a normal distribution with a standard
deviation of 1-9.

(a) Determine a 95% confidence interval for the mean weight of eggs produced by Sue’s
chickens. [6]

(b) Sue was hoping to obtain a 95% confidence interval of width 1 at most. Calculate the
minimum sample size necessary to achieve this. [4]
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A new machine dispenses coffee into cups. The amount dispensed is normally distributed with
standard deviation 2ml but the mean uml is unknown. Successive amounts dispensed are
independent. The owner wishes to determine a confidence interval for i, so she measures the
amounts of coffee, in ml, dispensed into 9 cups with the following results.

2501 2483 2516 2477 2523 2509 2534 2517 2494
(a) Calculate a 90% confidence interval for . [6]
(b) The owner used the same data to calculate a different confidence interval for 4 and she

obtained [249-4, 251-8]. Determine the confidence level of this interval. Give your answer
as a percentage correct to one decimal place. [5]
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Ann records the times taken (in minutes) to drive to work on twelve consecutive days with the
following results.

733 747 712 758 700 740 805 705 726 734 691 769

Assume that these observations form a random sample from a normal distribution with standard
deviation 4-0.

(a) Calculate a 95% confidence interval for the mean time taken by Ann to drive to work.  [5]

(b)  Ann believed that the mean time was 75 minutes. State, with a reason, whether or not your
result supports this belief. [1]
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Bill is an athlete specialising in the long-jump. He does 10 jumps at a training session with the
following results (in metres).

621 633 602 611 613 640 651 629 616 644

You may assume that the above distances form a random sample from a normal distribution with
unknown mean y metres and standard deviation 0-1 metres.

Calculate a 95% confidence interval for 1.
Bill had stated beforehand that the mean length of his jumps was 6-3 metres.

Giving a reason, state whether or not your interval supports this claim. [6]
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1.

The weights, in kg, of babies born during a particular week in a hospital are given below.

(a)

(b)

325 338 304 359 342 313 338 309 315

Assuming that this is a random sample from a normal distribution with mean u and standard
deviation 0-15, calculate a 90% confidence interval for u. [5]

How many observations would be required to halve the width of this 90% confidence
interval? 2]
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An ornithologist measured the weight, x kg, of each of five male birds and the weight, y kg, of
each of six female birds of the same species. The results are summarised below.

E x= 32-6,2 vy =3678

You may assume that the weights are random samples from normal distributions with common
standard deviation 0-25 kg. Find a 95% confidence interval for the difference in mean weights
between male and female birds of the species. [6]
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When a certain instrument is used to measure the concentration of a solution, the reading obtained
(in appropriate units) is a normally distributed random variable with mean equal to the actual
concentration and standard deviation 0-05. The concentration of a particular solution was measured
eight times and the following independent readings were obtained.

602 610 598 6:04 607 594 605 612
(a) Calculate a 99% confidence interval for the concentration of this solution. [5]

(b)  Find the minimum number of measurements required to obtain a 99% confidence interval of
width less than 0-04. [3]
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3.

A gardener wishes to estimate the acidity level of the soil in his garden. He therefore takes ten
readings of the acidity level with the following results.

662, 684, 677, 652, 6:86, 6:51, 682, 671, 649, 6:66
You may assume that this is a random sample from a normal distribution with standard deviation O- 1
(a) Calculate a 99% confidence interval for the acidity level of his soil. [5]

(b) A friend uses the same data to calculate a confidence interval and obtains the following
result.

(662, 6:74]

Calculate the confidence level of this interval. [4]




