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Note: All questions are compulsory. Carrying of mobile phone during examinations will b fredited as case

of unfair means.

apers attract undergraduate
1dergraduate sees and replies to
su_ ed that the undergraduate reads

Q(1) An engincering company advertises a job in three papers, A, B and C. It is known
enginesring readerships in the proportions 2: 3: 1. The probabilities that an eng
the job advertisement in these papers are 0,002, 0.001 and 0.005 respectlvel r It
only one paper. '
(a) Ifthe engineering company receives only one reply to it advertlsements cal ula the probability that the applicant has

seen the job advertised in paper A. 3y
(b) If the company receives two replies, what is the probability that b

E-‘appffcants saw the job advertised in paper A?

(3+2=5)
Q) ;
(a) Suppose that (T;, Ty, T3) is a sequence of independent random variables, and that T; has the exponential
distribution with rate parameter 4, for" ®achi € {1,23}. Find the distribution function ofX =
max{Ty, Ty, T3}. Also find the probabilit sfunction of X,
(b) For the discrete random variable X, t ability distribution is given by:
*, _ { kx  x=12345
1 k(10—-x) x=46,789
(i) Find the value of the const tk
(ii) Determine E(X):
(iii) If P(X <¢) = = find mmlmum value of c. (2+3=5)
QB3) "

{a) Entry to azcertam Umvérsuty is determined by a national test. The scores on this test are normally distributed
with a mean ot‘525 and a standard deviation of 100. Tom wants to be admitted to this university and he knows
that.h Hmust score better than at least 90% of the students who took the test. Tom takes the test and scores
585, Wlll hi be admitted to this university?

(b)._,:__The length of similar components produced by a company is approximated by a normal distribution model with

a meéan of 5 cm and a standard deviation of 0.02 cm. If a component is chosen at random,
(1) What is the probability that the length of this component is between 4.98 and 5.02 em?
(ii) What is the probability that the length of this component is between 4,96 and 5.04 cm?

Given Standard normal probabilities ®(z) = f_mme'iz dz :

z {00 0.5 1.0 1.5 2.0 2.5
®(z) | 0.5000 | 0.6915 | 0.8413 | 0.9332 | 0.9772 1 0.9938

(2+3=5)
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Q(4) The time elapsed between the claims processed is modeled such that T, represents the time elapsed between processing
the (k — 1)™ and k™ claim where T, is the time until the first claim is processed, etc. Given Ty, Ty, ..., Tj, are mutually
independent; and the pdf of T}, is exponential with mean time 5 hours.

(i) Calculate the probability that at least one claim will be processed in the next 5 hours.
(ii}) ~ Whatis the probability that at least 3 claims processed within 5 hours?

(iii)  What is the probability that at least 6 hours will be waiting time for 3 claims? (1+2+2=5)
Q(5)
(a) Assume a random process {X(¢)} with four sample functions: .
X(t, 51) = cos(t), X(t,s5) = —cos(t), X{t,54) = sin(t), X(t,s,) = : ...
where 51, 5,, 53, 5, are equally likely outcomes of a random experiment. Show that it’ s WSS’ process
(b} Assume a random process X(t) = cos(t + ¢), where ¢ is a random variable folfoi contmuous uniform
distribution on range (— g 5) Check whether it is wide sense stationary process. (2+3=5)
Q(6) i

(a) Let X(f) be a Poisson process with parameter A = 5, Find
O EX2)
(i) E[{X(10) -~ X(©)}]
(b) A computer device can be either in a busy mode processing a ta;
process. Being in a busy mode, it can finish a task and enter z'md,_
0.2, Being in an idle mode, it receives a new task any minute:
initial state is idle. Let X, be the state of the device after 7
(i} Find the transition probability matrix (TPM).;

L or in n idle mode, where there are no tasks to
féran idle mode any minute with the probability
ie“probability 0.1 and enters a busy mode, The

(ii) Find the steady-state distribution of X, (2+3=5)
Q(7) Consider the WSS Gaussian random process e duto-correlation function R, (1) = e 4/,
(a) For the given R, (1) '
(i) Find mean and variance of the ndom‘process X(t).
(ii) Further find the meanyec hd:covariance matrix for the random vector [ﬁgg .
. » " TX(8)
(b) Find the joint pdf of the randpm v ctor [X(lO)
1ty functlon for the random process X(t). (2+2:+1=58)

(c) Find the power spectral da

K *The End* #k
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