EE 761 SPRING 01

MID-TERM
1 hr. 30 min. 2nd May, 2001
The Exam will be graded out of 30 marks. You may solve all the problems to earn extra points.

1. In a binary (0/1) transmission system, it was found that P(1) = 0.55. You designed a transmission
line system for your company that has Probability of error/bit = 0.0011. A customer will not buy this
product if there are more than 1 error out of 500 bits. In order to test the product you designed, the
customer sends 500 known test bits through your system. What is the probability that your company

will not win this customer’s contract? (4 marks)

2. In Laboratory simulation using a test binary communication channel, it was found that 99% of the 1’s
and 98% of 0’s transmitted are received without error. This binary communication channel is to be used
in a system that transmits 1 and 0 with probabilities P(1) = 0.54 = 1 - P(0).
a. Find the probability of receiving a 1.
b. Given that a 0 is received, find the probability that a 1 was sent.
¢. If X and Y denote the binary random variables at the transmission and receiving ends, respectively,

find the mean and variances of X and Y . (5 marks)

3. A random variable X is uniformly distributed between 1 and 2 and another random variable Y is

uniformly distributed between -2 and 0. Find the probability density function of,
1

Z = 2X + EY?
HINT : First find the density functions of 2X and %Yz separately.
You may need : % z=%) = 27 (10 marks)

4. The radial distance to the impact points for shells fired on land by a cannon can be approximated by
a gaussian distribution with mean = 3000 feet and standard deviation = 100 feet when the cannon is
aimed at a target located at 2900 feet distance from the cannon.

a. Find the probability that the shells fired will fall within (i) 2150 feet and (ii) £20 feet of the target.
b. Find the probability that the shells will fall at 3200 feet or above. (5 marks)

5. Find the mean and the auto-covariance of the random process defined as X(t) = 2e~“tsin(wt + @),
where, the random variables A and ¢ are independent. A is uniformly distributed between 2 and 4 and

¢ is uniformly distributed between —m and 7. Plot a few realizations of the ensemble. (8 marks)

Total Marks 32
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