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1. (i) The events A and B are such that P(A) =

> i 13
, P(B) =7 and P(AUB) = .

4

B3|

Find (a) P(4' N B)

(b) P(B/A')
(3, 3) marks

(ii) 25% of the population of a certain village have difficulties in hearing. A laboratory test is‘tfan'ied out
and the following observations were made. If someone has difficulties in hearing, the probability that the
test result is positive is 95%. 1 someone does not have difficulties in hearing, the probability that the test

result is negative is 90%.
A person is chosen at random from the population and tested...... .. ...« b B e s e

Find the probability that: % N e
(a) the results are positive. o
(b) the person has hearing difficulties and tests negative.

(c) the person has hearing difficulties given that he tests positive.

(2,2, 3) marks
9 The marks of 113 students in certain Biology exams were recorded as shown below
Marks{x) 0-9 10-19 | 20-29 |30-39 |40-49 |50-59 |60-69 |70-79 | 80-89 |90-99
Smbery 3 6 11 21 18 14 10 16 |9 5
students {f)

(a) Calculate to 2 decimal places the mean mark and the standard deviation for this data.

(b) Calculate an estimate of the modal mark . -

(c) Calculate an estimate of the median mark for this distribution.

(d) For a second set of 200 students. the mean mark was 43.21. If the two sets of students are merged in the same

class, find the mean mark of the 313 students.
| (3,4, 2,2,2) marks

(i) X and ¥ are two independent random variables.

Prove that for.any constant k, Var(kX + Y} = k*Var(X) + Var(Y). 2 marks

(ii) The continuous random variable X has probability density function f given by

!

3

700 = {1—-6'.1:(4 -x), 2=<x=<4
D, - glsewhere

(a) Determine the mode of the distribution.

(b) Calculate the mean of X,

(c) Calculate variance of X, - :
(d) Show that the median of this distribution lies between the mode and the mean. o,
2, 3, 4,2) marks
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4. (i) (a) State two properties of a suitable estimator of population parameter.

(b) From a population of scores, the following sample is drawn;
3, 2. 8.0 2.

Use t}ys sample to find unbiased e:stimates of the mean and the variance of the population of scores.

: (2, 3) marks
(ii) A discrete random variable X has a probability distribution as shown in the table below
X 0 2 3
P(X = x) 04 |04 (02

Random samples each of size TWO are taken from the distribution of X.

{a) Construct a probability distribution for X the mean of all possible sampies
(b) Find the mean and variance of X

o

The table below shows the performances of candidates in Commerce and French.

candidate A B C D E F G H | J
Commerce: (x)[:25 - 120 " M2t s s e ed a0 ka3 - 11g 7] 10
107142812 1326 10 |8 5 6 7

(3,5) marks

| French (57)
Find:
(a) the covariance for the data.
(b) the least square regression line of the performances in French on the performances in Commerce.
(c) the Pearson product moment correlation coefficient for the data and comment on it.
(d) the minimum sum of square residuals of the performances in French on those in statistics.

|

(2, 6, 3,2)marks
6. (i) A discrete random variable has probability distribution as shown below
x 0 1 2 3 4
PX=x) | 3 3 t 1 k
e 20 4
It is known that E{X) = 1;;
Find (a) the values of ¢ and k.
(b) Var(X),
(4, 3) marks

(ii] The number of vehlcles an-wmg a juncti{m pEI' minute follow a Poisson distribution with mean 1.4.

Find, to three decimal places, the probability that:

(a) exactly two vehicles arrive the Junctmn in one minute.

(l::-) more than two vehicles arrive the junction in a period of 4 minutes.
(3, 3) marks
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7. (1) The heights of women in a certain village are normally distributed with mean pem and standard deviation aem.
On the basis of the results obtained from a random sample of 100 women form (his village, 95% confidence
interval for p was caleulated and found to be (177.22¢m, 179.18cm).

Calculate:
(a) the value of the sample mean,
(b) the value of .
(8, Hmnrks
(1) A machine is set to produce pack s of sugar with mean wej ght 1000g and standard deviation Bg. to
check the setting, a sample of 36 packs is taken and the mean weight is found (o be 9974, test at the 3%
level of significance whether the machine is set too low, 5 marks
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8. A Christmas draw Aims to sell 5000 tickets, 50 of which will win a prizo. A company buys 200 tickets, let X
represent the number of tickets that will win a prize.
(2) Explain why a Poisson approximation is necessary.
(b) Use the Poisson approximation to calculate the probability that at most 3 tickets will win A prize,

(c) Find how many tickets should be bought for there to be a 90% Srobabiliiyioféinnlng ot loast s prich
(2, 6, 5) marks
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