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1A. Find the reliability and MTTF of a system consisting of seven subsystems represented by the RDB 

shown in Figure 1A. Assume that each subsystem is characterized by a different failure rate constant λ. 

 
 

Figure 1A: RBD 

 

1B. With neat diagrams, explain reliability centred maintenance. 

1C. A product has a maximum life of 100 hours, and its probability density function is given by a triangular 

distribution as shown in the figure 1C. Develop the probability density function, cumulative distribution 

function, reliability function and MTTF for this product. 

 
 

Figure 1C 
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2A Seven prototypes are monitored for some failure during development testing or as fielded products. The 

failures on the products are fixed (it is assumed that we can renew the product) and testing continues. 

The testing is stopped at the times given in Table 2A for each product. Find the Mean Time Between 

Failures (MTBF). 

 

Table 2A: Testing data for each product 

 
 

2B Derive the expression for reliability of 2 out of 3 redundancy RBD model.   

2C A warranty reporting system reports field failures. For the rear brake drums on a particular pickup truck, 

the coded data shown in Table 2C were obtained. For the data provided, plot the failure probability 

density function, and the reliability function. Assume that the population size is 2680 and that the data 

represent all of the failures. 

 

Table 2C: Coded data for rear brake drums 

 
(4+2+4) 

3A Describe fault tree analysis (FTA) with a suitable example. 

3B Illustrate the basic elements required for improvement of product safety program. 

3C With neat diagram, explain life characteristic curve. 

(4+4+2) 

4A Illustrate different types of testing methods used in the reliability engineering. 

4B Explain Preliminary Hazard Analysis. 
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4C Using cut set and tie set methods, find the reliability of the bridge circuit shown in figure 4C.  

 
Figure 4C: Bridge circuit 

 

(3+3+4) 

5A With a neat flow chart, describe Event Tree Analysis 

5B The life distribution for miles to failure for the engine of a Honda car follows the Weibull distribution 

with β = 3.8 and θ =185,000 miles.  

(a) Find the mean miles between failures, or the expected life for the engine.  

(b) Find the standard deviation for miles to failure.  

(c) What percent of these engines will fail by 100,000 miles?  

(d) What is the failure rate of an engine that has a life of 100,000 miles? 

5C Explain different types of redundancy techniques used in reliability and safety engineering. 

(3+4+3) 
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