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1.a)
Give a brief explanation of the following terms


(i)  Probability density function  f(t) 


(ii) Hazard function h(t) 


(iii) Reliability function R(t)  and establish the relations among them .

   b)
A component has a hazard function given by


(h(t) = 1+ 0.5 t) x 10-3 / hour where t is the mission time in hours.


Calculate the reliability of the component for a mission time of 1 hour.

2.a)
Describe the piecewise linear model of the hazard function of a typical electronic component. Suggest suitable distributions that can be fitted to the various regions of the model.

b)
The hazard function of a component with weifull  distribution has B=0.5 and X = 0.95/hr. The mission time is 100 hrs. find the reliability.

3.a)
Describe the construction of a Reliability Network and explain how it is used to evaluate the reliability of a system.

b)
Estimate the reliability of system represented by the network shown below. The figure on each components denotes its reliability. 
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4.a)
A heavy duty knock has four rear wheel tyres and two front wheel tyres each with a failure rate of 5 x 10-5/km. Calculate the reliability of the knock against tyre failure for a mission of 1000 km.

    b)
If one space tyre is taken on the mission what is the improvement in Reliability?
5.a)
Discuss the various methods for improving the reliability of a system.

b)
A system consists of 3 components A,B and C in series. If Ra = 0.7, Rb= 0.8 and Rc = 0.9.  Derive a system using redundancy so that it has a reliability of not less then 0.95 using minimum number of components.

6.a)
Explain how maintenance action helps to improve reliability.

b)
Clarity the role of Reliability and Maintainability in improving the system effectiveness.
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7.a)
Describe the work study method of estimating MTTR (Mean Time to Repair)
b)
Explain the empirical method of estimating MTTR which is described as procedure 3 in US MIC hand book 472).

8.a)
Explain What you understand by Human Reliability. Discuss the main factors of human failure rates in a particular operation.

b)
Explain how Human Reliability rate is helpful in diagnosing human performances.
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1.a)
Explain the terms ‘Reliability function’ R(t) and  ‘Mean time to failure’ MTTF of a component and derive the relationship between them.
b)
Calculate  the mean time to failure MTTF of the component from the data given from life testing of 100 items.



T(hours)

Number of components working

0 100

1000 100

1020 75

1040 35

1060 15

1080 05

1100 00

2.a)
Describe the most commonly used failure distributions, giving them hazard functions and probability density functions.

b)
Describe the ‘both tub curve’ generally used with failure analysis of electronic components. Show how the curve shown in the case of failure of mechanical components.

3.a)
A system consists of 10 components all identical and independent. What should be the reliability of each component if the system reliability is 0.95)


   b)
Derive an expression for the reliability of the system shown below, between S1 and S2 in terms of the reliabilities of the components.
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4.a)
Enumerate the various methods of improving the reliability of a system.

   b)
Explain the concept of optimum reliability.

   c)
A system consists of three components A,B and C in series. If RA = 0.7, RB = 0.8 and RC = 0.9, design a system using redundancy so that the  system reliability is atleast 0.95 keeping the number of component at the minimum.
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5.a)
Maintenance action helps to improve reliability – Explain.

   b)
Clarity the role of reliability and maintainability in improving the system effectiveness 

6.a)
Explain what is meant by reliability testing. Enumerate the various types of tests used to enduate  a design.

    b)
Screen pumps have failure times (in month) of 15.1, 10.7, 8.8, 11.3, 12.6, 14.4 and  8.7. Assuming exponential distribution, estimate the reliability of a pump for a minimum time of 12 months.

7.a)
Define the term ‘Terotechnology’, What is the objective of terotechnology in operation and maintenance of plants.
   b)
Discuss how designers can make use of different aspect of terotechnology for improvement of the life cycle of a product. 

8.a)
Explain the term ‘Failure Mode, Effect and Criticality Analysis (FMECA) What are the effects of failure?

   b)
Classify security levels in FMECA. How is Criticality Analysis carried out for the system?
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1.a)
Define the term ‘Reliability’ of component and discuss which factors are to be specified in the evaluation of a component reliability.
   b)
Derive an expression for the reliability function R(t) if a component in terms of its hazard function h(t).

2.a)
Derive the relation between the reliability function (Rt) and the mean time to failure (MTTF) of a component.

   b)
Show that for exponential distribution, the MTTF in the reciprocal of its failurerate.

   c)
A component has MTTF of 950 hrs, what is its reliability for a mission time of 100 hours.?

3.a)
A car in provided with four identical tyres with a failure rate of 6 x 10-6/km. Find the probability that the car will not suffer from tyre failure in 10,000 km of   running.

   b)
If an identical spare tyre is available as standby, what is the improvement in the reliability?

4.a)
What do you mean by Reliability Allocation? What is its objective? Discuss its importance from the standpoint of Engineering Industry.

   b)
A system is composed of four components in series. Their failure rates are           (1 = 0.005, (2 = 0.015, (3= 0.045, (4 = 0.007. it is desired that the maximum failurate of the system (5 = 0.02. Allocate this among the four units.                                            
5.a)
What is accelerated testing? Explain with an example.

   b)
Explain sequential reliability testing with one line example.

6.a)
What do you understand by the term ‘ Availability? Derive an expression for the availability of a system.

   b)
The following test data have been observed in a plant


MTBF = 2 hrs



MTTR = 3 hrs


MTBM = 7  hrs


MDT = 4.5 hrs.


Calculate : i) operational availability



      ii)  Inherent availability

Contd…2.

Code No.411304


         -2-



Set No.3

7.a)
Define a terotechnology system. Illustrate the operation of one system.

   b)
Discuss how designers can make use of different aspects of terotechnology for the improvement of he lite cycle of a product.

8.a)
Explain the process of human reliability analysis.

   b)
Discuss how human reliability data is helpful in diagnosing human performance.
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1.a)
Explain the terms Reliability function Run and hazard function h(t) of a component and derive the relation between them.
   b)
The hazard function (ht) of a component is given by h(t) = 0.1 + 10-3 t where t is the mission time in hours. Calculate the reliability of the component for a mission time of 10 hours.

2.a)
Estimate the reliability of the network shown below.




[image: image3.png]



   b)
Estimate the reliability of the network shown below using the decomposition method. 
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3.
Two distribution sub-stations A and B are supplied through a double circuit line. They are also inter connected by a single circuit  line. The system fails it 

(i) Either A or  B (or both) has no supply

(ii) Total load is drawn through a single line.

Estimate the reliability of the system if each circuit is having a reliability of 0.9.

4.
A compute system has three subsystems in series. Their reliabilities are as given below.



Card reader    RA = 0.8



CPU               RB = 0.95



Printer
           RC = 0.9

Cost of the sub-systems are in the ratio  1:3:2. Determine the cheapest configuration that has a reliability or atleast 0.9.

5.a)
Differentiate between Prevention maintenance, Breakdown maintenance and Reconditioning maintenance. 

   b)
Explain the  ON-LINE and the OFF-LINE techniques used in maintenance works.

6.a)
What is accelerated life testing? Illustrate by giving one line example.

   b)
Online the working of automatic test equipment.

7.a)
Define maintainability in quantitative terms. Using mathematical concept explain how maintainability is performed in an equipment.

b)
Give an typical example when Mean Time between failures (MTBF) concept can be applied.

8.a)
Explain the process of human reliability analysis.

b)
Discuss in detail how human reliability data and helpful in diagnosing human performance.
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