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Time: 3 Hours Full Marks: 100

Answer All Questions

[Please show all intermediate steps clearly and elaborately. Do not skip any steps]

1.a) With the help from a Single Numerical Example, explain the concept of Experiment,
Event, Simple Event and Independent Event.

b) In a certain random experiment, 3 dice were thrown at the same time. Our event of interest
is about getting 17 and up when we sum up all three face values of the three dice. What is
the probability of our event of interest? (6+4) [CO1]

2.a) Toss a fair coin 4 times and record the number of heads. We call this number X. What is
the mean and variance of X?

b) Find the variance and standard deviation for the number of ships(x) to arrive at the harbor
on any given day. The probability distribution of x is given below.

X 10 11 12 13 14
P(x) | .4 2 2 1 g

(5+5) [CO1]

3.a) The market share of Suzuki cars in India is about 45%. If we choose 10 cars at random
from any Indian Road, what is the probability that 3 of them will be a Suzuki car?

b) Prove that for the case of Exponential Probability Distribution, the probability that x will
have a value less than equal to A is (1-™). (56+5) [CO2]
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4. Find the Measures of location, Measures of Spread, third and fourth orders of moments of

the following: (3+3+2+2) [CO2]
X 2 4 5 6 9 10
f 3 3 4 9 3 4

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

b) In a certain Exam (Full Marks 100) taken by 90 students; the y and g came aut to be 55
and 13. Approximately, how many students scored more than 80? (6+5) [CO3]

6.a) Using Proper Numerical Examples, differentiate between probability and Likelihood.

b) We tossed a biased coin 5 times and we got 3 heads. What is the most likely value of
success (of getting a head) given we got 3 heads out of 5 tosses?

¢) List down various methods of maximizing Likelihood. (4+4+2) [CO4]

7.a) With respect to the OR (Operation Research) Tools and Techniques, find the Odd Man
Out:-

Game Theory, Queuing Theory, Theory of Calculus, Decision Theory, Theory of Quantum
Mechanics, Information Theory

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

¢) Using relevant Numerical Payoff Matrix, explain Mixed-Strategy-Game. (2+6+2) [COS5]

8.a) List down the 5 different types of inventory which belong to the category of Inventory
from the point of view of Manufacturing aspect.

b) List down and explain different costs associated with Inventory.

c) With respéct to the EOQ-l, draw the diagram of the Saw-Tooth Inventory Model. Explain
the diagram in detail.
(2+4+4) [CO85]
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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.

c) The new Coffee shop which has opened recently has become quite popular and we see
the queue forming during the morning rush hour. The service time per customer is about 5
minutes on the avarage. And the custom arrival rate is about 1 in 15 minutes. What is the
mean interval between customer arrival and departure? Also, what is the average waiting

time in the Queue for a customer?
(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 T1 6

T4 T1, T3 3

T5 T2 6

T6 T5 7

T7 T3, T6 7

b) Now, add four more columns to the above table by adding the ES, EF, LS, LF information.

c) In addition to 4 columns mentioned in (b), add one more column to include the information
about Slack. (4+4+2) [CO6]
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