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1 a Poisson arrivals or exponential distribution of interarrival times is called completely random 
arrivals. In what sense are they called random arrivals. Derive the justification for this. 8 

b Show that the exponential distribution is memoryless. 7 

2 a For a balking situation for an M/M/1 queue the impatience function G(n) is given by 
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0 (n C.k) 

Find the steady-state probabilities ofpo and Pn for the system and hence compute L 7 

b In a balking situation for an MIM/1 system the probabilities are distributed as a binomial 
distribution given by 

(0 < n < k; 0 < p < 1) 

Find the impatience function G(n-1) when there are n in the system. 8 

3 a For an M/EJ1 queueing system in steady-state find the probability that an arrival into the system 
find n customers in the system. Also find the waiting time distribution for a person waiting. 7 

b Arrivals to a single-server system follows Erlang of order 2 with mean interarrival time as 30 

min. The mean service time is exponential with mean time as 25 min. Find Po and Pn for the 
system and compute the expected length and expected waiting time for the system to a reasonable 
approximation. 8 

4 a Derive the waiting time distribution for a person waiting for an MIMic queue with service in 
random order and no capacity restriction. 10 

b Compute Wq(t) for a a Poisson input with mean arrival rate 6/hr and an exponential service time 
with mean discharge rate of 4/hr and having 2 servers. The service is in random order. 5 




