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THE OPEN UNIVERSITY OF SRI LANKA

B.Sc. /B.Ed. Degree Programme, Continuing Education Programme
APPLIED MATHEMATICS-LEVEL 03

APU1141/ PCU1141/PCE3141/APE3141- Basic Statistics

FINAL EXAMINATION 2015/2016

Duration:

Two Hours.

Date: 30.06.2016 Time: 9.30a.m. — 11.30a.m.

Answer four questions only.

(1) In a study to assess the customer satisfaction on a soap brand produced in four colours, a
quality controller collected data on the following variables:

V1I

Vs

Vgl

Vs

age of the person as of January 2016, to the nearest year

: how long the person has used the soap brand (in months) coded as

1: less than 3, 2: 3 to 6, 3: more than 6

gender of the person coded as 1: male, 2: female

: most preferred colour of the soap coded as 1:blue, 2: orange, 3: pink, 4: white

V5Z

satisfaction on the fragrance (1: very much satisfied, 2: somewhat satisfied, 3: not
much satisfied; 4: not satisfied at all)

i) Classify the above variables as qualitative or quantitative.

if)

Classify the quantitative variables as discrete or continuous.

iii) Classify the above variables as nominal, ordinal, interval or ratio.

iv) Suggest a suitable graphical summary that can be used to examine whether there are

v)

gender-wise differences in the most preferred colour.

Suppose the quality controller wants to examine whether there is any association
between the satisfaction on the fragrance (¥5) and how long the person has used the
soap brand (V>) and if such an association exists, to examine whether it is similar in
males and females. Clearly describe a graphical summary that can be used to meet the
quality controller’s objectives.




)

3)

A thin paper is attached to one side of a coin so that the probability of landing with a
head turning up is 0.4. Suppose in each toss, the coin lands with a head or a tail turning
up. Suppose the coin is tossed four times and the outcomes are independent. Let the
random variable X denotes the number of heads in the four tosses.

i) Write down the probability mass function of X.
i) Find the probability that X is less than three.
iii) Find the expected value of X.

iv) Find the variance of X.

v) A game is played by asking the player to toss the coin four times. To play the game,
the player will have to pay an entrance fee of Rs.100/=. The player will get rewards of
Rs.200/= and Rs.300/=, if the total number of heads turning up is three and four
respectively. Otherwise, the player will lose his entrance fee of Rs.100/=. Let the
random variable Y denote the reward, the player receives at the end of a single game.
Find the expected value of Y.

The increases in heights (measured in mm to the nearest integer) in a week of 30 one
month old medicinal plants are given below.

9 10 10 12 12 12 15 15 15 15
15 15 15 19 19 22 22 22 22 23
23 23 24 24 25 25 25 28 29 40

Let X denote the increase in height (measured in mm to the nearest integer) of a randomly
chosen one month old plant.

i) State whether X is a discrete random variable or a continuous random variable. Give
reasons for your answer.

ii) Find the first quartile of the data and clearly explain what it measures in relation to
this study.

iii) Find the inter-quartile range for the data.
iv) Construct a stem and leaf plot for the data.

v) Clearly state the findings from the plot constructed in part (iv).



(4) The following table is constructed from the temperatures measured (in °C) in samples after a

certain chemical reaction.

Temperature range (in °C) | Number of samples
20-29 5

30-39 25

40 - 49 55

50-59 15

i) Calculate the standard deviation of the data and explain what it measures in relation to

this study.

ii) Find the relative cumulative frequency corresponding to the third class interval and

explain what it measures in relation to this study.

iii) Construct a suitable graphical summary that can be used to find the percentiles of the

data.

iv) Using the graphical summary constructed in part (iii), find

a) the sample median and

b) the first quartile

v) Estimate the percentage of samples that had a temperature exceeding 35°C .

(5) It is known that 3%, 15%, 60% and 22% of the families residing in an area have no children,
one child, two children or more than two children respectively. Suppose that there is equal
probability for a child to be a boy or a girl. A family is selected at random.

Find the following probabilities:

i) The selected family has only one child who is a boy.

i) The selected family has two children who are boys.

iii) The selected family has no boys.

iv) The selected family has at least one boy.

v) The selected family has girls and boys.




(6) In a workplace, 40% of the workers are females. A study carried out in the work place has
indicated that 12% of the female workers and 8% of the male workers are overweight.

(i) Find the probability that a randomly selected worker is overweight.

(ii) If a randomly selected worker is found to be overweight, find the probability that the
worker is a female.

(iii) Suppose two workers are selected at random. Find the probabilities that:
a) only one of them is a male,
b) only one of them is overweight.

(iv) Given that one of the two selected workers is overweight, find the probability that both of
them are overweight.
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