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Answer all the 4 (four) questions below. The distribution of marks and the CO-PO mapping are given
in brackets. Necessary formula and table are attached

Ql. Draw a step curve and indicatc M’I-TIf. M'l'-l'R, mean time between failures [31

(MTTB) and availability. (COl> POI )

Q2. A washing machine is advertised as having more than a 9-yr life. If the following
is its PDF,

[221
(COI, POI)

/(f) = 0.1 (1 + 0.0 St) – 3 tB 0

(i) Find is the reliability of the machine for the third year?

(ii) Determine the design life if a 0.90 reliability is required.
(iii)Find the hazard rate function. Is it increasing or decreasing?

(iv)Determine its reliability for the next 7 years if it has survived a 1.5-yr
warranty period.

(v) Find its M'I-'I'l'- before the warranty period?
(vi) Find its M-I--FI? after the warranty period assuming it has still survived?

Q3. A hydraulic system experiences chance (Cl:R) Failures with an M-1-TF of 1250 hr.
Find the following:

(i) The reliability for a 21 0-hr mission

(ii) The design life for a 0.90 reliability
(iii)The median time to failure

(iv)if a second, redundant (and independent) component is added, find again
the reliability for a 210-hr mission and determine how much the reliability
has been improved due to the addition of the redundant component. What
will be the redundant system MT'rl;?

(v) if there are three spare components available, what will be the reliability
for the 210-hr mission?

(vi) if the component has a guarantccd life of 100-hr, what will be the design

life for a 0.90 rcliability?

[251
(C02, PO 1 )

Page 1 of 2



Q4. A jet engine consists of Four components in series. Each rectifier has a wcibull

failure distribution with /i equal to 1.9. 1 lowevcr. they have different characteristic
lifetimes given by 10,500 hr, 13,500 hr: 189500 hr. and 217500 hr

(i) Find the MT'FF of the engine.
(ii) Determine the design life of the engine corresponding to a reliability of

0.90

(iii)I'-ind the 131 .2 life

(iv) if the jct engine is now. determine the probability of a component failure
on an 812-hr trip

(v) if the engine (with the components) has had 2000 hr of burn_in period
accomplished, what is the probability of a component failure during the
next 3000 hr of usc?

(vi) if all the components have equal scale parameter of 15pOoo hr! find the

reliability of the engine

l25]
(C02, PO 1 )
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LURE DISTRiBUTION
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WEIBULL DISTRIBUTION
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Statistical and Numerical Tables 531

TABLE A.9
Gamma function
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1 .09000

1 .09585

1.10180

1.1 f)785

399

12023

1 2657

1 . 13300

1 3954

14618

1 . 1 5292

1 5976

1 . 1 667

1 . 1 7377

1 . 1 8093
1.18819

1.1955'7

1 .20305

1 .2 1 065

1 .2 1 836

1 .226 1 8

.234 1 2

1.242 1 7

1.25034

1 .25863
1 .26703
27556
2842 1

29298
1.301 88

1.31091

1 .32006
32934

1.1

Ftx)I
2.5 ]

2.52
2.53
2.54
2.55

2.56
2.57
2.58
2 ,59
2.60

2.61

2.62
2,63

2.64

2.65

2.66

2.67
2.68
2.69
2.70

2.71
2.72
2.73
2.74
2.75

2.76
2.77
2.78
2.79
2.80

2.8
2.82
2.83
2.84
2'85

2.86
2.87
2.88
2.89
2.90

2,91
2.92
2.93
2.94
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