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Note: i) Attempt any five questions.

ii) All questions carry equal marks.

1. Explain the factors affecting reliability evaluation.

2. A community is concerned about its power supply for the coming winter. There are three major
sources of power supply, namely electricity, gas, and oil. Let E,G, and O denote the events of
shortages of each of these power sources, respectively. Their probabilities are estimated to be
0.15, 0.1, and 0.2, respectively. Furthermore, assume that if there is a shortage in the oil supply,
the probability of an electrical power shortage will be doubled, that is, twice the probability of
P(E). The shortage of gas may be assumed to be independent of shortages of oil and electricity.

a) What is the probability that there will be a shortage of all three major sources of power supply?

b) What is the probability that a shortage will occur in at least one of the following sources: gas,
electricity?

c) What is the probability that exactly two of the three sources of power supply will be short?

d) If there is a shortage of electricity, what is the probability that gas and oil also will be scarce?

3. Write short notes on

i) Total probability theorem

ii) Marginal distribution

iii) Conditional probability

iv) Random variables

4. Explain Hasofer and Linds methods for calculating reliability index of structural element.

5. Explain the criteria for the reliability-based structural design.

6. Explain the concept of Monte Carlo method-inverse transformation technique.

7. Explain the term system reliability.

8. Discuss the probabilistic approach for the analysis of structural design.
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