MARUDHAR KESARI JAIN COLLEGE FOR WOMEN
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VANIYAMBADI
PG and Department of Mathematics

1 M.COM - Semester - 1
E-Notes (Study Material)

Allied Paper -1: Business Mathematics and Operation Research — I
Code: 24PCOE12

Unit: 2 —Probability Distribution

Theory of Probability- Probability rules — Baye’s theorem(Proof only) — Probability
Distribution — Characteristics and application of Binomial, Poisson and Normal
distribution.. (15 Hours)

Learning Objectives: To understand the Probability Distribution

Course Outcome: Explain the Characteristics and application of probability

Overview:

In Statistics, the probability distribution gives the possibility of each outcome of a random
experiment or event. It provides the probabilities of different possible occurrences. Also
read, events in probability here.

To recall, the probability is a measure of uncertainty of various phenomena. Like, if you
throw a dice, the possible outcomes of it, is defined by the probability. This distribution could
be defined with any random experiments, whose outcome is not sure or could not be
predicted. Let us discuss now its definition, function, formula and its types here, along with
how to create a table of probability based on random variables.

Probability is the likelihood that an event will occur, an event being a specific outcome of an
experiment. For example, if there is a typical deck of playing cards, and we wish to know
how likely it is to draw an ace, the specific outcome, or event, is drawing an ace and we
would calculate the probability of ace.

- Probabiity Distribution
- Probability rules

- Baye’s Theorem

- Binomial Distribution

- Normal Distribution

- Poisson Distribution
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Additional Resources:

https://www.youtube.com/watch?v=a7FiKBYBc3o .

Practice Questions:
Section — A

Define Independent Event?

Explain the properties of Binomial Distribution?

Define Poisson frequency distribution?

Explain about Random experiment?

Given a normal curve with 4 = 25.3 and o = 8.1.Find the area under the curve

between 20.6 and 29.1.

Write the formulas for Binomial distribution.

Write the formulas for Normal distribution.

Write the formulas for Poisson distribution.

Define Bernoulli trial.

10. Two coins are tossed simultaneously what is the probability of getting a head and
a tail.

11. A perfect die is tossed twice. Find the probability of getting a total of 9.

12. For a binomial distribution with a parameters x=5,P=0.03, Find the probability of
getting exactly 3 failure.

13. Arandom variable X follows a poisson distribution such that P(X=2)=P(X=1).
Find P(X=0).

14. If a pair of dice is throwned. Find the probability that the sum is neither 7 or 11.

15. Define Poisson distribution.

16. Define Normal distribution.

17. Define Binomial distribution.

18. Define rules of addition.

AN e
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Section — B

1. Explain about Mutually exclusive event and exhaustive event?

2. Describe the Fundamental rules of Probability?

3. An integer is choosen as random out of the integer from 1 to 100.What is the

Probability that is (i) Multiple of 5 (ii) Divisible by 7 (ii1) Greater than 70.

4. 1f 10% of the screws produced by an automatic machine is defective. Find the

probability that of 20 screws selected at random. There are

(1) Exactly 2 defective (ii) Atmost 3 defective (iii) Atleast 2 defective. Find also

the mean, variance and skewness of the number of defective screws.

5. Students of a class were given an aptitude test. These marks were found to be
normally distribution with mean 60 and standard deviation 5 what percentage
student scored (i) More than 60 marks

(i1) Less than 56 marks (iii) Between 45 and 65 marks in percentage.



https://www.youtube.com/watch?v=a7FjKBYBc3o

6. Abag contains 4 white and 6 black balls. Two balls are drawn at random. What is
the probability that (i) both are white (ii) both are black (iii) one white and one black.

7. 10 coins are tossed simultaneously, Find the probability of getting (i) atleast 7 head
(i1) atmost 7 head (iii) Exactly 7 head.

8. A mean of binomial distribution is 5 and standard deviation is 2 Determine the
probability distribution.

9. The mean and variance of binomial variant are 8 and 6.Find P(X > 2).

10. If X is a poisson random variable such that P(X=1)=0.3 and P(X=2)=0.2. Find P(X) = 0.
Section — C

State and Prove Baye’s Theorem.

Explain briefly on Normal distribution.

Explain briefly on Binomial distribution.

Explain briefly on Poisson distribution.

Explain about the probability distribution function.

Let X be a normally distributed with mean u = 8 and standard deviation is 4. Find
() P(5<X<10)(ii)P(10 < X < 15) (iii)P(X = 15)(iv)(X = 5)

7. Ahusband and wife appear in a interview for two vacancies in the same post the

AN

probability of husband selection is % and that of wife selection is i What is the

probability that
(1) both of them will be select (ii) only one of them will be select and (ii1) none of
them will be select.

8. The lifetimes of certain kinds of electronic devices have a mean of 300 hours and
standard deviation of 25hours. Assuming that the distribution of these lifetimes which
are measured to the nearest hour, can be approximated closely with a normal curve

(a) Find the probability that any one of these electronic devices will have a lifetime of
(b) more than 350 hours. (b) What percentage will have

lifetimes of 300hours or less? (¢) What percentage will have lifetimes from 220 or
260 hours?
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