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THE,OPEN UNIVERSITY OF SRI LANKA

B.Sc. /B.Ed. Degree Programme, antinuing Education Programme
APPLIED MATHEMATICS-LEVEL 03
ADU3201/ADU3218/APU1141/PCUI 141 - Basic Statistics
FINAL EXAMINATION 2017/2018

Duration: Two Hours.

Date: 15.09.2018 Time: 09.30am - 11.30am

Instructions

e Non-programmable calculators are permitted,
¢ Answer four questions only.

¢ Each question is allocated 25 marks.

1. A biased coin has 0.25 probability of landing heads. A game is played by repeatedly tossing
this coin three times. A random variable X is defined as the total score of the game, obtained
by assigning 5 points for a ‘head’ and 2 points for a ‘tail’ in each of the 3 tosses. Suppose

outcome of each toss is independent of any other.

i) Write down the probability mass function of X.

ii) Find the expected value of X.

iii) Find the variance of X.

iv) Find the probability that the random variable X takes a value greater than 9.

v) If the game is played twice, find the probability of getting a score greater than 9 exactly in

one game.

vi) In each game, if the score exceeds 9, the player is given Rs. 200/=. Otherwise, the player
has to pay Rs. 50/=. If the game is played 10 times, find the net earning or net loss at the
end of playing the 10 games.
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3. Five of the variables considered in a study on the ownership and usage of computers of
students in a school are as follows:

V1. gender of the student coded asl: male; 2: female

V,: ownership of a computer coded as 1: self-owned; 2: not self-owned

V: age of the student as of 01% of January 2018 recorded to the nearest year
V,: number of family members

¥s: Usage of the computer coded asl: heavy use; 2: moderate use; 3: iow use

i) Classify the variables as qualitative or quantitative.
i) Classify the quantitative variables as discrete or continuous.
iii) Classify the variables as nominal, ordinal, interval or ratio.

iv) Data collected in this study on the total numbers of students in the school and the numbers
of students with ownership of a computer (¥2) for the three year period from 2015 to 2017,

grouped according to the gender (V) are summarized in the following table.

2015 ' 2016 2017
Gender | No. who Total No. who Total No. who Total
owned a number of | owned a number of | owned a number of
computer students computer students computer students
Male | 712 2848 1233 4110 1300 3250
Female | 224 2240 282 2350 360 2400

a) Construct a suitable graph that can be used to examine how the tendencies to own a
computer and gender-wise differences in the ownership have changed over time.

b) Clearly state all the findings from the graphical summary constructed in part (a).




3. The following table was constructed from the marks obtained by a sample of students

selected from the populatioﬁ of 500 students in a Basic Statistics course.

Marks range Number of
students
0-19 16 e
20- 39 48 |
40— 59 83
60-79 45
80-99 18

i) What is the sample size, » used for this study?
i) Find the mid points of the five class intervals.

«th

iii) Letx,denote the mark obtained by the 7" student in the sample. Consider the
transformation y;, = (x, — 49.5)/20, fori=1,2,---,n Construct a frequency table for the

transformed data and calculate the sample mean of y, values.

iv) Using the results of part (iii) or otherwise calculate the sample mean of the marks of
the » students.

v) Suggest a parameter that can be estimated from the calculated sample mean.

vi) Students who have scored less than 40 were considered as weakly performed in the
course. Estimate the percentage of students in the population who have weakly
performed in the course.

vii) Students who have scored less than 30 were considered as failed in the course.

Estimate the number of students in the population who have failed the course.




4. The following table was constructed from the data collected on the number of bird species

observed (¥;) on each of 100 visits to a site.

Number of bird species | Number of days
5 8 "
7 22
8 44
11 - 16
14 10

i) What is the mode of the data? Clearly state what it measures in relation to this study.
ii) Calculate the sample median,

iii} Calculate the range of the data.

iv) Calcu.late the 5% trimmed mean of the data.

v) Calculate the inter-quartile range of the data.

vi) Sample means of lengths and weights of 20 birds of a particular bird species found in
this study were 12cm and 200g respectively. Sample standard deviations of length and

weight were 2em and 12g respectively.
a) Compute the coefficients of variations of length and of weight.

b) Do the birds of this species differ more with respect to the length or with respect to

the weight? Give reasons for your answer.
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5. A secret code with three characters is to be formed by randomly selecting with equal
probability, a letter from th; set {4, B, C, D, E} and two numbers from the set {0,1,2,3}
allowing for repetitions. The first character of the code must be a letter.

Find the probabilities of each of the following:
i) The first character of the code is 4.

ii) None of the characters is equal to 0.
iii) At least one of the last two characters is equal to 0.
iv) The sum of the last two characters is 4.

v) The first of the last two characters is less than 2, given that the sum of the last two

characters is 4.

vi) The code has identical last two characters.

6. ‘Three key rings 4, B and C have 3 keys, 4 and 5 keys respectively. Key ring 4 does not
have the right key to open a pxarticular door. Each of the key rings 8 and C have exactly
one right key to open the door. Suppose Aruna randomly selects a key ring and then
chooses a key randomly from the selected key ring. (Take each random ‘selection
referred in this question as random selection with equal probability.)

i) Find the probability that Aruna will select the right key to open the door.

ii) If you are given that Aruna selected the right key to open the door, find the probability
that he had selected key ring B.

iii) Find the probability that Aruna has not selected key ring 4 and has not selected the
right key.

iv) Now suppose, if the randomly selected key from a key ring is not right, Aruna decides
to ignore that whole key ring and to randomly select a key ring from the other two key
rings. Then he again selects a key randomly from the selected key ring. Find the

probability that Aruna selects the right key to open the door.
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