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Note: Answer all the questions. Describe random variables along with range where applic

Scientific calculators are allowed.

1. Suppose that 2 batteries are randomly chosen without replacement from ving
group of 12 batteries: 3 new, 4 used (working), 5 defective. Let X denote the mm&iber of
new batteries chosen and Y denote the number of used batteries chosen '

(a) Determine the joint pmf of (X, Y).
(b) Find PIX +7Y < 2].

2. (a) Consider the uncorrelated random variables X, Y angl Z withzero mean and standard
deviations 5, 12 and 9 respectively. Suppose thatl], = X+ Y and V = Y + Z.
Determine the correlation coefficient between W, alid V (2 Marks) [CO3]

(b) Suppose that Mx(t) = (0.6 + 0.4¢*)%. Wh

3. An aptitude test for pilots requires a series o

(4 Marks) (CO3]

standard deviation 20 minutes.

(a) Find the probability that it, tal
minutes to complete the test

(b) The top 5% of pilots g&

ndomly selected pilot between 95 and 100

r certificate. How fast must a pilot complete the

A. of a device has the density function: (4 Marks) [CO2]
, I1<t<
, elge
yfjj
e reliability function.
(b erminé the hazard rate function.
L ers-arrive to a restaurant according to a Poisson process A(t) with rate of arrival

'per hour. The restaurant opens for business at 11:00 am. Let X, denote the time
hutess) of the arrival of the n* customer. (4 Marks) [COA4]

Find the probability of having 20 customers in the restaurant at 11:12 am given that
there were 18 customers at 11:07 am.

(b) Compute P(X3 > 15).

6. Consider the WSS process given by X(t) = 10cos(100t + 8), where 6 is uniformly dis-
tributed over (—m, 7). Suppose that Rxx(t, t 4+ 7) =50cos(1007). (4 Marks) [CO4]

(a) Determine the time-averaged correlation function of X(%).
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(b) Can you say that X(t) is ergodic in correlation? Justify your answer.

7. A computer device can be either in a busy mode (state 1) processing a task, or in an idle
mode (state 2), when there are no tasks to process. Being in a busy mode, it can finish a
task and enter an idle mode any minute with the probability 0.2. Being in an idle mode,
it receives a new task any minute with the probability 0.1 and enters a busy mode. The
initial state is idle. Let X, be the state of the device after n minutes. (6 Marks) [CO4]

(a) Write down the transition probability matriz.
(b) Compute P(X, =‘idle’, X; =‘busy’, X, =‘idle’).
(¢) Find the steady-state distribution of X,.

8. Stochastic process X(t) is WSS and Gaussian with Rxx(r) = 4e~2". (

(2) Find P[X(¢) < 3].
(b) Find E{{X{t + 1) - X(t - )]’}.

: (Standard) Normal probability table to compute P(Z




