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ISLAMIC UNIVERSITY OF TECHNOLOGY (IUT)
ORGANISATION OF ISLAMIC COOPERATION (OIC)I

DEPARTMENT OF ELECTRICAL AND ELECTRONIC ENGINEERING

Mid-Semester Examination
Course No.: EEE 4407

Course Title: Random Signals and Processes

Summer Semester, A. Y. 2022-2023
Time: 90 Minutes
Full Marks: 75

There are 3 (three) questions. Answer all the questions. All questions carry equal marks. Marks in
the margin indicate full marks. Programmable calculators are not allowed. Do not write on this
questlon paper,

1. a) Define sample space and event space. Find their differences with appropriate example. 05

(COI ,
POI)

b) In an experiment, I, B, C, and D are events with probabilities P[a U B] = 5/8, P[H] = 3/8,

P[C n D] = 1/3, and P[C] = 1/2. Furthermore, ,4 and B are disjoint, while C and I) are
independent.
i) Find P[i n B], P [B], P[i n BfI, and P[i U Bc].
ii) Are ,4 and B independent?

iii) Find P[Dl, P[C n DcI, P[Cc n DtI, and P[CjD],

iv) Find P[C U D] and P[f U DcI.

10

(COI,
POI)

c) The time between telephone calls at a telephone switch is an exponential random 10
variable T with expected value 0.01. Given T > 0.02, Find E [TIT > 0.02], the (C02,
conditional expected value of T. P02)

2 a) Find the expected value of Geometric random variable. 05
(C02,
P02)

b) Suppose each day (starting on day 1) you buy one lottery ticket with probability 1/2',
otherwise, you buy no tickets. A ticket is a winner with probability p independent of the
outcome of all other tickets. Let Ni be the event that on day ? you do not buy a ticket. Let
Wi be the event that on day i, you buy a winning ticket. Let Zr be the, event that on day I
you buy a losing ticket.

10
(C02,

P02)

i) Find P[W33], P[L87], and P[N99]
ii) Let K be the number of the day on which you buy your first lottery ticket. Find the
PMF PK(k).

iii) Find the PMF of R, the number of losing lottery tickets you have purchased in m
days. ' ’
iv) Let D be the number of the day on which you buy your jth losing ticket. Find PD(d).

c) The binomial random variable X has PMF 10
(C02,

P02)P=(X) = (:) (1/2);.



i) Find the standard deviation of the random variable X
ii) Find P[px – ax g ,Tg px + q,.], the probability that X is within one standard

deviation of the expected value?

3 a)

b)

Find PDF equation for exponential random variable. Find CDF, E[X] and Var [X] from

this expression.

05

(C02,
P02)

10

(C02,
P02)

The peak temperature rp in degree Fahrenheit, on a July day in Antarctica is a Gaussian
random variable with a variance of 225. With probability 1/2, the temperature 7 exceeds
10 degrees. Find P[F > 32], the probability the temperature is above freezing. Find
P [r < 01 and P[r > 60].

C) X is a continuous uniform (–5l5) random variable. 10

(C02,
P02)i) Find PDF n- (x).

ii) Find CDF 4 (x) .
iii) Find E [X]
iv) Find E [Xsl.
v) Find E [ex].
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Example: $(3.39) = 0.g99650S. =1'110.98) = 0.8365


