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ED – 934



*ED934* V Semester B.E. (CSE/ISE) Degree Examination, December 2014/January 2015 (2K6 Scheme) CI 5.5 : PERFORMANCE MODELLING (CSE) Time : 3 Hours



Max. Marks :100



Instruction : Answer any five questions selecting atleast two from each Part. PART – A 1. a) A certain firm has plants A, B, and C producing respectively, 35%, 15% and 50% , of the total output. The probabilities of a non-defective product are respectively, 0.75, 0.95, and 0.85. A customer receives a defective product. What is the probability that it came from plant C ? 10 b) Let S be a sample space when the pair of two dice is tossed. Let X and Y be two random variables on S where X = maximum of two numbers, i.e. X(a, b) = max (a,b) and Y = sum of two numbers, i.e. Y(a, b) = a + b. Find i) the distribution of f on X and ii) the distribution of g on Y. 10 ⎧ −x if x ≥ 0 is a probability density function (for the 2. a) The function f( x ) = ⎨ e if x < 0 ⎩0 random variable X).



Compute P( −10 ≤ X ≤ 10) .



10



b) Bits are sent over a communications channel in packets of 12. i) If the probability of a bit being corrupted over this channel is 0.1 and such errors are independent, what is the probability that no more than 2 bits in a packet are corrupted ? ii) If 6 packets are sent over the channel, what is the probability that at least one packet will contain 3 or more corrupted bits ? iii) Let X denote the number of packets containing 3 or more corrupted bits. What is the probability that X will exceed its mean by more than 2 standard deviations ? 10 P.T.O.
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3. a) Consider a telephone operator who, on the average, handles five calls every 3 minutes. What is the probability that there will be i) no calls in the next minute and ii) at least two calls in the next minute ?



10



b) Suppose that a trainee solder shoots a target in an independent fashion. If the probability that the target is shot = 0.8. i) What is the probability that the target would be hit on the 6th attempt ? ii) What is the probability that it takes him less than 5 shots ? iii) What is the probability that it takes him an even number of shots ?



10



4. a) The time required in hours to repair a machine is exponentially distributed with parameter λ =



1 . 2



i) What is the probability that the repair time exceeds 2h. ii) What is the conditional probability that a repair takes at least 10h given that its duration exceeds 9h ? 10 b) The joint pdf of the random variable (X, Y) is given by f( x, y ) = Kxye −(x



2 +y2 )



.



; x > 0, y > 0



Find the value of K and prove that X and Y are independent.



10



PART – B 5. a) Compute the Mean Time To Failure (MTTF) for both serial and parallel systems. b) You are given two independent Poisson arrival streams



10



{X t 0 ≤ t < ∞}



and {Yt 0 ≤ t < ∞} with respective arrival rates λ x and λ y . Show that the



number of arrivals of the Yt process occur-ring between two successive arrival of X t process has a modified geometric distribution with parameter



λx . (λ x + λ y )



10
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6. a) Suppose that customers arrive at a bank according to a Poisson process with a mean rate of 3 per minute. Find the probability that during a time interval of 2 minutes i) Exactly 4 customers arrive and ii) More than 4 customers arrive.



10



b) A group of telephone subscribers is observed continuously during a 80-minute busy-hour period. During this time they make 30 calls, with the total conversation time being 4,200 seconds. Compute the call arrival rate and the traffic intensity. 10 7. a) For a cascade of binary communication channels, let P( X 0 = 1) = α and P( X 0 = 0) = 1 − α for α ≥ 0 , and assume that a = b. Compute the probabilities that a one was transmitted, given that a one was received after the nth stage; that is compute.



.



P( X 0 = 1 X n = 1)



b) Explain the M M 1 queuing system in detail.



10 10



8. Write short notes on the following : a) Pure birth and death process b) Markov chains with absorbing states c) Closed queuing networks d) Random walks.



(5×4=20) ________________
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