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1. A random sample of 60 students had the following distribution of marks.

Marks 0-4 |59 | 10-14 | 15-19 | 20-24 | 25-29 30- 35-39 | 40-44
34
No of students | 1 4 10 13 12 10 | 5 3 2
(a) Calculate to one decimal place, the mean, the mode and the standard deviation of
the marks.

(b) Draw a cumulative frequency graph of the distribution.

(c) Find estimates for the median mark and the semi-inter-quartile range of the marks.
A second sample of 40 students is selected and is found to have a mean mark of 25
with a standard deviation of 4 marks.

(d) Find the mean and standard deviation of the marks of the combined set of 100
students.

2. (i) The events A and B are such that P(4|B)=%, P(AUB)=%and P(B|A4)=3.
(a) Show that P (B) = 2P(A).
Hence or otherwise, find:
(b) P (B)
(c) P(A'NB)
(i1) 80% of the inhabitants of a certain region are said to have taken preventive
measures against cholera. During an outbreak of the cholera epidemic, + of the

people who previously took preventive measures were infected and < of those

who did not take preventive measures were infected. Find the probability that an
individual chosen at random from the region

(a) is infected,

(b) is infected or was given preventive measures,

(c) took preventive measures given that the individual is infected.

3. A random variable X takes the integer values x with probability P (x) given that

ko ,x=1,2,3
P(x)=1k(7-x),x=4,56
0 , elsewhere
(a) Find the value of k.

(b) Find the mean and variance of X.
(c) Construct the probability distribution of X.

Given that the variable Y is defined by Y = 3x — 2.
(d) find the mean and variance of Y.

4. The continuous random variable X has cumulative frequency distribution function
F (x), where

0 ,x<0
%(ax) ,0<x<1 )
F(x)= . Find:
Tx+b,1<x<2
1 ,x>2
(a) The values of a and b.
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(b) The probability density function f'(x).
(c) The mean y .
(d) The standard deviation.

(e) P(|x —u| < 0)

5. (1) Prove that the mean of a binomial distribution with parameters »n and p is np.

Given that X ~ Bin (n, p), with p = 0.2 and E (X) = 2.4, find:

(a) n,

(b) the standard deviation o of X.

(i1) Given that X, Y and W are independent random variables,

X~Bin (3,0.2), Y ~Bin (5, 0.2), and W ~ Bin (8, 0.2).
(a) State the distribution of X +Y + W.
(b) FindP(X+Y +W=4)
(¢) FindV(X+Y +W)

6. (1) Explain what is meant by a simple random sample.
(i1) The same mathematical test was given to two random samples of upper sixth
students in two schools. The results are summarised as follows:

School 1: ny = 30, X =41, S’=39.87
School 2: n, = 35, X =47, 5°=4243

(a) Find to two decimal places an estimate of the population variance from the
two samples.

(b) Assuming that the distribution of marks is normal with a common population
variance, test at 5% level whether there is a significant difference in the
mathematical ability of upper sixth students from the two schools.

(c) Give the reason for your choice of the alternative hypothesis.

7. The probability that a woman from a particular area has brown eyes is . A random

sample of 100 women is to be selected from this area. Using the normal distribution as
an approximation to the binomial distribution, estimate to 3 decimal places the
probability that:
(a) At least half of the women will have brown eyes.
(b) The number of women who will have brown eyes will be between 30 and 45
inclusive.
(c) Exactly 35 women will have brown eyes.

8. The table below shows the inflation rate, x percent, and the unemployment rate, y
percent, for 10 different countries in the month of December 2018.

Inflation rate, x 139 [ 214 |96 |15 ]31.7 [23.1 | 184 |344 |27.6 |5.6

Unemployment 2.9 11.3 152(6.1]9.0 8.8 5.9 156 | 9.8 3.7
rate, y

Calculate, correct to 3 decimal places

(a) The product moment correlation coefficient for this data.

(b) The least squares regression line of inflation rate on unemployment rate.

(c) The Kendall’s coefficient of rank correlation between inflation rate and
unemployment rate. You may use

D x=187.2, ) x*=4599.12,) y=783,> y* =746.69, > xy=1766.18.
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