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Answer All Questions

1.a) State The Law of Total Probability. With a Relevant Numerical Example, explain this Law.

b) Create A random experiment and define the events accordingly; so that, we have a case of
both Dependent Events and Mutually Exclusive Events at the same time. ((2+3)+5) [CO1]

2.a) If a disease is fairly rare and the antibody test is fairly expensive, then one way to cut
down time and money is to do pool testing. In this method, all the incoming patient's (No of
patients N) test sample is divided into two halves. One half is used to do pool testing; the
other half is kept aside, in case it is required later for individual testing. For pool testing, it is
better to group about n test samples together; n being 5, 10, 20 or more. If the test result is
negative, then none of the patients (participating in the pool) got the disease; thus saving n-1
tests. However if the result of the pool test is positive; one has to proceed for individual
testing, thus requiring n+1 tests all together.

If the infection rate, N and n are 5%, 500 and 5 respectively; then what will be the Expected
number of Tests? Justify your answers.

b) Study the following story of a Biased Random Number Generator.

The Random Number Generator generates any integer X whose value is anywhere from 1 to
10. Since this Generator is biased, it gives out even numbers more frequently than the odd
~numbers. In fact, after a careful study it was noticed that, the probability of generating an odd
integer by the generator is just thrice the probability of generating an even integer.

What is the Expected Value and Standard Deviation of X? Justify your answers. (5+5) [CO1]

3.a) A continuous random variable X is having a Uniform distribution with parameters a and

B.
What is the Expected Value and Variance of X? Justify your answer.

b) Prove that the Binomial Mean and Variance are np and npq respectively (where the
parameters n, p, q are having their usual significance). ((2+2)+(3+3) [CO2]
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4. Find the Measures of location, Measures of Spread, third and fourth orders of moments of

the following: [Show all the Intermediate Steps] (3+3+2+2) [CO2]
X 1 3 5 6 8 10
f 4 3 6 | 7 3 2

5.a) Using relevant numerical examples, explain the various characteristic parameters of
Sampling Distribution of the Proportion.

b) In a certain test (Full Marks 150) taken by 800 students; the p and o came out to be 75

and 15. Approximately, how many students scored less than 457 [Show all the Intermediate
Steps] (5+5) [CO3]

6.a) Using Proper Numerical Examples, explain your understanding about Maximum
Likelihood Estimation (MLE).

b) Using Proper Numerical Examples, explain your understanding about Point Estimation.

c) List down and explain the characteristics of good estimators. (4+3+3) [COA4]

7.a) List down 8 different OR Tools and Techniques.

b) Using relevant Payoff Matrix, explain Zero-Sum-Game, Pure Strategy, Minimax Criterion,
Value of the Game, Equilibrium and Saddle Point.

c) Using relevant Payoff Matrix, explain Mixed-Strategy-Game. Also, calculate expected
outcomes for both the parties. (2+4+4) [COSY]

8.a) Using a proper table, explain ABC/VED type of Inventory Classification.
b) List down and explain different costs associated with Inventory.

c) A manufacturer uses Rs.20, 000 worth of an item during the year. Manufacturer estimated

the ordering cost as Rs.50 per order and holding costs as 12.5% of average inventory value.

Find the optimal order size, number of orders per year, time period per order and total cost.
(3+3+4) [COS5]



9.a) Explain Kendall's Notation for Queuing Models.

b) For M/M/1 Queue, draw the state-transition diagram which is also called Markov Chain
Model. '

¢) For the Markov Chain Model, prove:

P« = (1 - p)p*, where the symbol p has its usual significance related to Queuing Theory.
(2+2+6) [CO6]

10.a) Study the below Activity List for a certain Project. Develop an AON for this Project.
Identify the Critical Path and Compute the Project Completion Time.

Activity Immediate Duration
Name | Predecessor | (in Weeks )

T1 - 8

T2 T1 3

T3 |- T 6

T4 T1, T3 3

T5 T2 6

T6 T5 7

T7 T3, T6 -7

b) Now, modify the above Diagram by adding the ES, EF, LS, LF information.

c¢) Now, Calculate the Slack and add this inforrhation as another column to the Table
mentioned above. (4+3+3) [CO6]
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