University of Kelaniya- Sri Lanka

Centre for Distance & Continuing Education
Bachelor of Science (General} External Degree
First Year Second Semester Examination 2023 - May/June 2025
(New Syllabus)
Faculty of Science
Statistics
STAT 17533 — Probability Distributions and Applications I
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Instructions: Work each problem carefully and show all your work and use correct notation to receive
credit.

1. The cumulative distribution function(CDF) of a random variable W is given by

0, w<?
3

Flw)= {2 0<w<l
Igz 1<w<?2
1, w>2

{(a) Sketch the CDF.
(b) Write down the probablity mass function of W.

)

)

{c) Find the mean and the variance of the random variable.

{d) What is the Moment Generating Function (MGF) of W.
)

(e) Find the probability generating function of W.

2. (a) Derive the Probability Generating Function{PGF) of Poisson random variable with parameter
A. Deduce the mean and variance of Poisson random variable using the PGF.

(b) MGF of a random variable X is given by

M) = (=Y.

What is the probability that X is at least two, given that X is at most four.

{c) Suppose that flaws in plywood occur at random with an average of one flaw per 50 square feet.

What is the probability that a 4 x 8 square feet sheet will have no flaws? At most one flaw?
{Use a suitable probability distribution.)
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3. The probability density function of Gamma distribution is given by

1
f(ﬂi):W

— _= .
2% teme i 0< 1z <oo,

where ¢ > (0 and 6 > 0.

(a) Show that the Moment Generating Function (MGF) of the Gamma distribution is given by

“ 1

(b) Find the mean and the variance of the Gamma distribution.

(c) Suppose that an average of 30 customers per hour arrive at a gift shop. Let X denotes the
waiting time in minutes until the second customer arrives. Assume that X has a Gamma
distribution with a =6 = 2.

(i) What is the probability that the shopkeeper will wait more than 5 minutes before both
of the first two customers arrive?
(ii) Compute the mean and the standard deviation of X. Interpret your answers.

4. A descriptive cross-sectional study was conducted in October and November 2010 to determine the
growth parameters of birth of babies born in Gampaha district. It was found that the mean birth
weights of baby boys and baby girls are 2.97kg and 2.89kg, respectively, with the common standard
deviation 0.4kg. Calculate the followings assuming that the birth weights are normally distributed:

(a) Find the probability that the birth weight of randomly selected baby boy is less than 2.20kg.
{b) Compute the above probability for the birth weight of baby girls.

{c) If a newborn baby weighs 4.0kg or more at birth they are considered as larger than normal. A
nurse measured weights of a baby boy, who born on 30th of November. Find the probability
that baby boy is lager than normal?

(d) Let Y equal the number of baby girls that weigh less than 2.20Kg at birth among 10 of these
babies selected independently. Find P(Y < 3).

5. (a) Let X denote a geometric random variable with probability of success p. Show that for a
positive integer n
P(X >n)=(1-p)"

(b) It is known that 20% of products on a production line are defective. Products are inspected
until the first defective is encountered.
i. What is the probability that the first defective product occurs in the third item inspected?
ii. Calculate the average number of inspections to obtain the first defective?

iii. The first 10 products inspected have been found to be free of defectives. What is the
probability that the first defective will occur after 15" product?

//
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