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1. (i) Two cvents A and B are such that P(A) = % \P(B) = %and P(AuB) = -;—Z—

Find

(@) P(ANB),

(b) P(A" N B),

(c) P(B/A). ) (3,2,2 marks)

(it) A bag contains 3 red balls and 5 blue balls. One ball is selected at random from the bag and replaced by a

ball of the other colour. A second ball is selected. '
Find the probability that

(d) both balls are of the same colour. -

(e) the first ball is red given that the second ball is blue. . (3, 3 marks)

2. The weekly wages, in thousands, of'a group of 80 part time workers in a certain bakery is as shown in the
frequency distribution below.

Wages(in thousands) 1-10 ~11-20 21-30 31-40 ‘ 41-50 51-60 61-70
Number of workers 5 15 22 18 10 8 2

(a) Calculate the mean and standard deviation of the wages.
(b) Draw a cumulative frequency curve for this distribution.

Using the cumulative frequency curve, estimate,
(c) the median wage,

(d) the number of workers who carn more than 55000 per week. (7,2,2,2 marks)

3. (i) The number of telephone calls made to an emergency unit in a hospital per hour follows a Poisson distribution
with mean 2.5. : |
Find, to 4 decimal places, the probability that
(a) just one call is made in a period of one hour.
(b) at least one call is made in a period of one hour.

(c) no call is made in a period of two hours. (2, 3, 3 marks)
(ii) A discrete random variable X is such that X ~ B (8, %) '
Find
@ PX=2)
®) px=1) ' 2,3 marks)

4, A continuous random variable X has probability density function, f, where

_(kx(3-x), 0sx<3
f(x) { 0 eclsewhere.

Find (a) the value of the constant k,
(b) the mean and variance of X.
Show that the upper quartile, u, of the distribution satisfies the equation 8u3 — 36u? + 81 = 0.

(3,7, 3 marks)
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5. A discrete random variable X has the following probability distribution.

X 1 2 4 n
PX =x) 0.1 a 0.4 0.2

Given that £(X) = 3.5,

find
(a) the values of the constants a and n.
(b) the variance of X.

(c) the mean and variance of ¥ = 4X + 3. . (5, 4, 4 marks)

6. The marks obtained by candidates in a certificate examination are normally distributed with mean p and variance
2. Given that 5% of the candidates scored less than 34 marks and 5% of the candidates scored more than
67 marks. Find to the nearest integer, »
(a) the value of

(b) the standard deviation, o, of the marks distribution.

[f 2000 candidates sat for the examination and that the pass mark is 45, estimate the number of candidates who,
passed the examination. (7,2, 4 marks)

7. (i) The following information is given about two samples drawn from a given population.
Sample 1: n =23, x = 48,%, x? = 334
Sample 2: n = 18, ¥ x = 45, ¥ x? = 275

Find, to 3 decimal places, the unbiased estimates of the population mean and the population variance. (6 marks)
(i) A tyre manufacturing company claims that the average distance covered by a particular brand of tyres produced
by the company is at least 20 000 km and a standard deviation of 2000 km before they become defective.
A sample of 64 tyres selected at random is observed to have a mean distance coverage of 19500 km.

Test, at 5% level of significance, whether the claim made by the company is justified; stating clearly, the null
and alternative hypotheses. (7 marks)

8. The marks obtained by 10 candidates in Economics and Geography are as shown in the table below.

2 41 46 53 62 65 72 80 91 92
7 30 38 35 41 44 50 54 62 68

[conomics , x
Geography , ¥

(RS ANSe]

(a) Calculate, to 3 decimal places, the Pearson product-moment correlation cocfficient for this distribution.
(b) Find the least squares regression line of Economics on Geography marks.
(c) Estimate the marks in Economics of a candidate who scored 55 marks in Geography.

Youmay use Y x? = 43488, ¥ y? =21799, ¥ xy = 30647 ‘ (9, 2, 2 marks)
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