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1. Suppose a factory has two machines A and B that make 40% and 60% of
the total production, respectively. 2% of A’s output and 3% of B’s output
is defective.
(a) If a product is selected at random from the output what is the probability
that it was produced by machine A?
(b) If a product is selected at random from the output what is the probability
that it is defective?
(c) Given a defective product, what is the probability that it was produced
by machine B? [24]

2. Suppose the joint probability density function of (X,Y ) is given by

f(x, y) =

{
λ2 exp(−λy) if ∞ > y > x > 0;

0 otherwise.

(a) Find the marginal probability distributions of X and Y .
(b) Find E(Y ), V ar(Y ) and Cov(X,Y ). [24]

3. (a) State the Central Limit Theorem applicable to a sequence of i.i.d.
random variables with finite variance.
(b) Let U1, U2, . . . be an i.i.d. sequence of U(1, 3) random variables and set
Sn =

∑n
i=1 Ui. Find (approximately) P (590 ≤ S300 ≤ 620). [20]
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PART – II  (30 marks) 

 
This part carries “40” Marks.Answer as many questions as you can but the maximum marks 

you can score is “30” 

 

 

Question (1): Tick the most appropriate answer for the following questions with 

justification 

 

a) The plot of a Probability Density Function(p.d.f)  shows 

i. Failure rate versus time 

ii. A positive slope wherever failure rate is constant 

iii. Number of events(such as failures) versus time 

iv. Number of success versus total no. of opportunities            (2) 

 

b)  An analysis of historic data indicates that the repair time for a particular 

product can be modeled by the Lognormal Distribution with µ=1.7 hrs and σ 

=0.65 hrs.The estimate for MTTR ( Mean Time to Repair) is 

 

i. 5.5 hrs 

ii. 6.8 hrs 

iii. 7.4 hrs 

iv. 8.1 hrs                                                                                  (2) 

 

c) A company has warranted its monitors for 3000 hrs of service. The monitors 

have constant failure rate and have a MTTF of 20,000 hrs.About what % of 

the monitors are functioning at the end of the warranty period? 

i. 86% 

ii. 92% 

iii. 1.16% 

iv. 36.8% 

v. None of the above                                                             (2) 

 

 

 

 

 



 

 

d) The system reliability of a parallel system 

i. Decreases as more redundant subsystems are added to the system 

ii. Increases if the subsystem with the lowest reliability is removed 

iii. Is greater than the reliability of any subsystem 

iv. Is equal to the reliability of the “best” subsystem                    (3) 

 

e)  The time to fail for a flexible membrane follows the two parameter Weibull 

distribution with β =2 and η = 300 months. After how many months 90% 

reliability is achieved? 

i. 60.51 months 

ii. 97.38 months 

iii. 107.36 months 

iv. None of the above                                                                    (4) 

 

f) A system has three subsystems with a reliability of “R”.System success 

requires that at least two of the subsystems operate. The system reliability can 

be calculated as: 

i. 3R
3
 -2R

2
 

ii. 2R
3
- 3R

2
 

iii. 3R
2
- 2R

3
 

iv. 2R
2
- 3R

3
                                                                                 (3) 

 

Question (2): Explain the following 

(a) Failure Density Function f(t) versus The Hazard Function h(t) 

(b) For a given hazard function h(t), the expression of Reliability Function 

R(t) in terms of  Hazard Function h(t)                                         

                                                                                                      (5+5=10) 

 

Question (3): The time between failures of a laser in a cytogenics machine is exponentially 

distributed with a mean of 25,000 hrs. 

(a) What is the expected time until the second failure? 

(b) What is the probability that the time until the third failure exceeds 

50,000hrs?                                                                                      (2+5=7) 

 

Question (4): Calculate the reliability for a 10 hour operating period of a (i) parallel system 

with two units and (ii) a two unit standby system  using the same units. Each of the units has 

failure rate of 0.01 failure/hr and assume 100% reliability of sensing, switching and idling. 

Compare the two systems on the basis of reliability and MTBF.                                   (7) 
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