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Ql. The following table give the distances ( km) driven by a fleet of hire cars in a week
Distance (km) 0-100 | 100-200 | 200-300 | 300-400 | 400-500 | 500-600 | 600-700

Number of cars

8 26 43 46 27 10 4

You are required to :

(1)
(i1)
(iii)

(iv)
V)

Calculate the mean (average) distance traveled by the cars,
Determine the standard deviation from the mean.

Construct a Cumulative frequency distribution from the table and display
the data by means of an Ogive (cumulative frequency curve)

Use the Ogive to estimate the median and inter-quartile range.
Construct a Boxplot of the data.
(5x8 marks)

Q2.(a) The probabilities that machine A, machine B and machine C will be performing a useful function

in four years time are 0.85, 0.6 and 0.7 respectively.

Given that Machines A,B and C are independent, draw a Venn diagram depicting these

probabilities.

Calculate the probability that in four years time;

(1)
(i1)
(iii)
(iv)
(v)

Machines A and B will be operating a useful function.
none will be operating a useful function.

only machine A will be operating a useful function.
Machine A or Machine C will be operating.

at least one of the machines will be operating a useful function.

Show (mark) probabilities (ii) and (iii) above on your Venn diagram. (20 marks)



(b)

A manufacturer produces a product at three different plants . 40% is produced at plant X,

50% at plant Y and 10% at plant Z.

20% of that produced at X is defective While 10% and 16% of that produced at Y and Z

respectively is defective. The products are mixed in a warehouse and are indistinguishable
from each other.

A unit is selected at random.

Determine the probability that it:

Q3 (@

(b)

(1) Was produced at plant X or Z;

(i1) Was produced at plant Y and is defective;
(i11)  Is defective;

(iv)  Is not defective

Given that one selected at random is defective, calculate the conditional probability that it
was produced at plant X.

(20 marks)

In a sample of 20 computer diskettes, chosen at random from a large consignment, five
were found to be defective. Find (i) the 95% confidence limits (ii) 99.8% confidence

limits, for the consignment proportion of defective disks.

What must the sample size be if you want to be 98% certain that the sample proportion

differs from the population proportion by less than 0.02.
(20 marks)

A computer company wishes to test if adding a particular memory chip to a personal
computer will significantly reduce the time taken by the PC to process information. A
specific task was assigned to each of six different models of PC both with and without

the added chip and the process times recorded for each are given in the following table.

Model A B C D E F

Time without 36 26 56 39 68 53
added chip

Time with 31 22 54 41 54 51
added chip

Use a paired t-test to test if there significant evidence of a reduction in process time.

Conduct the test at a 5% level of significance.

(20 marks)



Q4. (a) Explain with the help of an example, what is meant by “A goodness of fit test”. (10 marks)

LIGHT, MEDIUM and DARK.

Type of Beer
AGE LIGHT MEDIUM DARK
Under 25 34 21 53
25t0 50 90 123 62
Over 50 21 23 16

(b) The following table shows the numbers of people of different ages drinking Beers,

Conduct a Chi-squared test to find if there is an association between age and the type of

beer consumed . (30 marks)
Q5. The body weights of eight randomly selected males of similar age and height were
measured along with their diastolic blood pressure giving the following results;
(x) Body weight (kg) 70 77 65 84 66 86 94 82
(y) Diastolic B.P. mmHg 74 82 77 85 74 88 108 90

Sx = 624; Ix? =49577; Ixy =53705; Ty =678; Zy> =58338

You are required to;
(i)  Plot the sample data above on a scatter diagram and estimate a regression line.
(i) Calculate the Pearson correlation coefficient between x and y.
(iii)) Determine the coefficient of variation and interpret its value.

(iv)  Estimate a value for y, given that x=57 kg.
(40 Marks)



Q6. Oil is stored in containers with a nominal volume of 50 liters. The volumes are in fact

normally distributed with a mean of 50.15 liters and a standard deviation of 0.1 liters.

You are required to determine the probability that a container chosen at random contains;

(1) Less than 50.24 litre

(i1) Less than 50 litres.

(iii) Between 50.25 and 50.4 Litre
(iv) Between 50 and 50.4 litre.

(4 x 6 marks)
Below what value do the lowest 10% of volumes lie? (5 marks)
Between what two values do the middle 90% of volumes lie; (5 marks)

If the standard deviation remains at 0.1 litres. What must the mean be set to if less than 10%

of containers contain more than 5.20 ml? (6 marks)

Q7. (a) Cars pass a point on a road at random according to the Poisson distribution at an average

rate of 6 per minute. Calculate the probability that;
(i) Four cars pass this point.
(i) Fewer than two pass.
(i11) More than two cars pass,
... in a particular minute.
What is the probability that five cars pass this point in a half-minute interval?
(16 marks)
(b) The probability that a patient will survive a particular illness for five years is 0.3.
Of ten such patients, determine the probability that
(1) Six patients;
(i1) At least one patient;
(i)  Less than the expected number of patients;
......... will survive for five years.
(Use Binomial distribution.) (12 marks)

(c) A box contains ten similar items, four of which are defective. Seven items are selected at

random from the box.

Using the Hypergeometric distribution, calculate the probability that the selection

contains;
6) two defectives ;
(ii) at least two defectives;

(iii)  the maximum possible number of defectives. (12 marks)



STATISTICAL FORMULAE (Herb. Sc.)
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Central Limit Formulae
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Regression and Correlation
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