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Instructions ;Answer five questions. Examiners: ~ Mr. J. Mulhare
Dr. D. Corrigan
Mr. E. Walsh
Ql. In a trial on fifty patients it was found that the times, to the nearest minute, taken for

the effect of a drug to wear off were as given in the following table;

128 119 95 107 124 128 147 98 108 117
113 109 124 111 107 139 136 123 112 132
146 128 103 125 114 109 100 131 113 111
124 131 133 131 88 118 116 98 113 127
104 111 112 104 152 117 122 117 95 117

(1) Construct a Grouped Frequency Distribution of the above data...groups
(80-89),(89-90) etc.

(i1) Hence calculate the mean and, standard deviation of the data.

(ii1))  Construct a cumulative frequency curve (an ogive) of the data..
(iv)  Estimate the median and first and third quartiles using the ogive.
v) Construct a boxplot of the above data .Do you detect any outliers?

(5 x 8 marks)



Q2. (a)

(b)

Q3. ()

In a certain population the percentages of children who contract measles, mumps and
rubella before adulthood are 20%, 30% and 15% respectively. Given that these events
occur independently in the population, draw a Venn diagram depicting these

probabilities.

What is the probability that a person chosen at random will contract;
6) all three infections;
(i1) measles or rubella
(ii1))  only mumps or only rubella

(iv)  at least one of these infections. (5 x 4 marks)

A micro-organism reproduces by dividing into two after intervals. After one division it
waits in 80% of cases one hour before dividing again, independently of its previous
history, and in the remaining 20 % of cases it waits two hours. If a biologist isolates
one organism immediately after a division, what are the possible number of organisms
that could be present just before the end of (i) two hours; (ii) three hours, and what are
the probabilities of these numbers of organisms occurring?

(14 marks)

If an organism is introduced into the environment in which it has a 10% chance of it
being eaten during any one hour, what is the probability of there being two organisms

present just before the end of two hours?

(6 marks)

A particular drug is known to effect a cure in 40% of patients treated for a particular
ailment. If ten such patients are treated with this drug, calculate, using the binomial

distribution, the probability that;
(1) six patients;
(i1) fewer than three patients;

(iii)  at least two patients ...

.....are cured. (15 marks)



Q4.

(b) Hits occur at a “web site” at random according to the Poisson distribution with an

(c)

average of five hits per hour.

Determine the probability that;
(1) four hits;
(i1) more than three hits.......... occur in an hour.

What is the probability that three hits occur in half an hour?
(15 marks)

A box contains twelve balls, four of which are red while the remaining eight balls are
blue. Five balls are selected at random. Use the hypergeometric distribution to

determine the probability that of the five selected;
6)) three are red;

(i1) at least one is red.

(10 marks)

A health drink is sold in bottles with a nominal marked volume of 500 ml.
The volumes contained in the bottles are in fact normally distributed with a mean of
510 ml. and a standard deviation of 6 ml.. A bottle of the drink is selected at random.

What is the probability that it contains;
(1) less than 518 ml.;
(i1) less than 500 ml.;

(iii))  between 516 and 520 ml.; (15 marks)

Between what two values do the middle 90% of volumes lie? (5 marks)

If the standard deviation remains at 6 ml. what must the mean be set to if 10% of
bottles contain more than 520 ml? (10 marks)
Where the mean is maintained at 510 what must the standard deviation be set to if less

than 5% of bottles contain less than the marked quantity? (10 marks)



Q5. (a)

(b)

Q6. (a)

Out of the 100 workers surveyed, 23 travel to work by means of public transport.
Calculate the (i) 90% ; (ii) 99.8% confidence limits for the population proportion (P)

of workers who use public transport to travel to work. (12 marks)

In estimating the proportion of workers who use public transport, how large should a
survey of workers be if you want the resulting sample proportion to differ from the true

population proportion by less than 1% (i.e 0.01), with a 98% degree of certainty?

(8 marks)
Distinguish between one-tailed and two-tailed hypothesis tests.
A manufacturer claims that not more than 20% of his products are defective.
In a sample of 40 of this product 11 are found to be defective.
Test if we can reject the manufacture’s claim based on this sample.
Conduct the test at a 1% level of significance. (20 marks)

To test the effect of a particular fertilizer on the yield of corn, eight sites were chosen
in different locations and the sites divided in two halves such that the soil conditions in
both halves were as close to each other as possible. One half of each site was treated
with the fertilizer while the other half was not. The same type of corn seed was sown
equally throughout the eight sites. At harvest, the yield, in tons per acre, from each half

site was measured and is shown in the following table.

Site Number 1 2 3 4 5 6 7 8

Yield without fertilizer | 3.6 24 2.7 23 3.2 3.7 2.8 2.5

Yield with fertilizer 4.3 3.0 2.8 2.7 3.5 35 2.5 2.9

Test the hypothesis that the fertilizer contributes to a higher yield, at a 5% level of

significance. (20 marks)




(b) In a sample survey of workers in an industry, the workers are divided into clerical and

industrial categories. The following table gives the “sick-days” taken by the workers in

each category in the sample.

Sick-Days
Category of worker None One More than one
Industrial 139 212 149
Clerical 66 94 40

Do these figures suggest a relationship between the category of worker and the number
of sick-days taken? Test at a 5% level of significance using the chi-squared

distribution. (20 marks)

The following table gives the values of the packed cell volume, x mm, and the related

red blood cell count y millions , of eight dogs tested in a trial;

Packed Cell
46 | 43 56 48 42 35 58 40

Volume, x mm

Red Blood Cell

count, y 6.6 |64 |87 7.5 6.9 5.8 9.6 6.2

millions

Given Y x=368, > y=57.7, > xy=2723.6, Y x> =17358, Y y* =42831

You are required to

(1) Plot the data on a scatter diagram and estimate the regression line

(i1)  Evaluate the correlation coefficient [r] and test its significance.

(iii)  Evaluate the coefficient of determination. Interpret this value.

(iv)  Find the equation of the least squares regression line through the data and

estimate the expected value of Y when X=50. (4 by 10 marks)
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