THE OPEN UNIVERSITY OF SRI LANKA
BACHELOR OF SOFTWARE ENGINEERING
TTZ4161 — PROBABILITY AND STATISTICS

FINAL EXAMINATION - 2013/2014

DURATION — THREE HOURS

DATE: 05" September 2014 TIME: 0930- 1230HOURS

Answer Question 01, which is compulsory and additional five (05) questions.

Question 1 carries twenty-five marks and Questions 2 to 8 carry fifteen (15) marks
each.

You should clearly show the steps involved in solving problems.
No marks are awarded for the mere answers without writing the necessary
steps

(01). Compulsory Question

(A)  Briefly describe the following terms used in statistics.
()  Descriptive Statistics
(i) Population and Sample

(i)  One tailed test and Two tailed test (06 Marks)

(B) ABC Bank selected 10 of their current account holders for a study. Following

are the ages (in years) of these account holders.
54 48 58 50 25 47 75 46 60 70

(i) Calculate the mean and the median of the ages. (02 Marks)

(i) Calculate the standard deviation of the ages.
(Show your calculation method clearly) (04 Marks)

(C)A sales representative of a software company makes calls to their separate
unrelated customers. The chance of making a sale to any one of them is 40%.
What is the probability that a sale is made on the third call only? (04 Marks)
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(D) In a group of 200 students, 60 are males and 100 students are studying at
foundation level. Thus, 10 of male students are not doing foundation level. A
student chosen at random is a female, what is the probability that she is not

studying at foundation level? (04 Marks)

(E)Determine the area under the Standard Normal curve for following

situations.
e Area to the right of Z=1.43
o Area between Z=-1.20 and 1.45 (02 Marks)

(F) Briefly explain what do you understand by the terms “Null hypothesis” and
“Alternate hypothesis”. (03 Marks)

Answer any Five (05) questions from the below Seven (07) questions.

(02) (a) In a given set of data, two measures are impbrtant.
(i) measures of central tendency.

(i) measures of dispersion

Explain the importance of each of them (04 Marks)

(b) Following are the ages (in years)of 20 children in a children welfare center.

08 06 03 1M1 14
08 09 16 09 10
05 11 07 08 08
10 09 12 13 09

(i) Arrange them in a frequency table. (03 Marks)
(if) Calculate mean, and median of the data. (04 Marks)

(iii) Calculate the , standard deviation and coefficient of variation of the set
of data..

(04 Marks)
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(03) (a) Write the general rule of multiplication and general rule of addition in
probability. : (03 Marks)

(b) A bag contains 40 marbles. 06 of them are red, 14 are black, 10 are blue,
06 are yellow and 04 is green.

Marbles are drawn one at a time from the bag without replacements.

What is the probability that,
(i) the second marble is black, given that first is a black one.
(ii) the second marble is blue or yellow, given that the first is a black.
(i) both the marble are red

(iv)first marble is yellow and second one is red. (12 Marks)

(04) (a) Write the mathematical formula of the “Binomial probability distribution”.
(03 Marks)

(b) In ABC company, absent percentage of the work force is.12%. Ten

employees are to be selected at random for a special detailed study on

absenteeism.

()  What is the random variable in this problem?
(i) s the random variable discrete or continuous?

(i) What is the probability of selecting ten employees at random and
finding that none of them is absent?

(iv) What is the probability that more than eight(08) employees are
absent?. (12 Marks)

(05) (a) Write the mathematical formula of the ‘Poisson probability distribution’.
: (03 Marks)

(b) The sales of ABC automobile in Kandy area follow a Poisson distribution
with a mean of 3.00 per day.
(i) What is the random variable in this problem?
(i) What is the probability that no automobile is sold on a particular day?
(iii) What is the probability that at least one car is sold on a particular day?
(iv) What is the probability that for five consecutive days at least one

automobile is sold? (12 Marks)
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(06) (a)Explain what do you mean by “Sampling distribution of means”. (03 Marks)

(b) The lengths of service of the five executives employed in ABC IT

company is as follows.
20, 22, 26, 24, 28

(i) How many samples of 2 are possible? (02 Marks)

(if) List all possible samples of size 2, and compute the mean of each

sample. (03 Marks)

(iif) Compute the mean of the sample means and the population mean.

Comment on your answer. (04 Marks)

(c)State the “Central Limit Theorem” and explain its importance in statistics.

(03 Marks)

(07) (a) Describe what you understand by “Hypothesis Testing”?
_ (03 Marks)
(b)The new director of the legal Branch of the XYZ Insurance thought the
mean wait time in line of 28 minutes to get the claim is too long.Therefore
he introduced several measures to speed up the process. He want to
check whether the mean wait time is decreased. After one month sample
of 125 was selected and the mean waiting time and standard deviation

was computed.

The mean waiting time was 26.9 minutes and the standard deviation was
8 minutes.

(i) State the “Null Hypothesis” and “Alternate Hypothesis” (02 Marks)

(i) What is the decision rule? (03 Marks)

(iii) Compute the test statistics. (03 Marks)

(iv) Can they conclude that the mean wait time is less than 28 minutes

at the 0.02 significance level? (04 Marks)
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(08) (a) Write three properties of the normal probability distribution. (03 Marks)

(b)The mean score of a selection test is 75 with standard deviation of 08. The

scores are normally distributed.
(i) What percentage of the applicants scored above 607?
(i) What percentage of the applicants scored 70 or below?)

(iii) Top ten percentage of the applicants who scored well in the test
are to be selected for an award of scholarships. Find the minimum

mark that a applicant should score to get a scholarship.
(12 Marks)
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