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Please note:

=  This exam paper contains 6 questions totaling 40 marks.
Basic notions: The aims of the questions in this part are to evaluate the required minimal student knowledge and skills. Answers in the
pass category represent the minimum understanding of basic concepts: Set definitions and operations, Joint and conditional Probability,
Bayes’ Theorem, Independent events, Random variable concept, Density function, Distribution functions, Expectation, Moments, Joint
density and distribution functions, multiple random variables and Random processes.

Question 1  Multiple Choice (10 marks)
Identify the choice that best completes the statement or answers the question.

1) A box of 8 marbles has 4 red, 2 green, and 2 blue marbles. If you select one marble, what is the
probability that it is a xred ox blue marble?

a) 0.60 b) 0.7I5
c) 6.00 d) 0.80
9
2) Compute ( 4)
a) 84 b) 126
c) 3024 d) 15,120

3) About the independent events A and B it is known that P(A|B) = 0.2 and P(B|A) = 0.5. Compute the
probability P(A U B)
a) 0.5 b) 0.7
c) 0.1 d) 0.6

4) Inasample of 10 telephones, 4 are defective. If 3 are selected at random and tested, what is the probability
that all will be nondefective?
a) 1730 b) 8/125
c) 1/6 d) 21/125

5) The corresponding z value (standard normal value — Z score) for a value of 9 if the mean of a
variable is 12 and the standard deviation is 4.
a) -0.75 b) 0.75
c) 0.5 d) -0.5



6)

)

8)

9)

Which of the following is NOT required of a binomial distribution

a) Each trial has exactly two outcomes.

b) There is a fixed number of trials.

c) The probability of success remains fixed for all trials.
d) There are more than 30 trials.

Formula of variance of uniform distribution is as
a) (b-a?/6 b) (b + a)®/ 12
c) (b-a?3/8 d b+ a)?/2

The number of traffic accidents that occur on a particular stretch of road during a month follows a
Poisson distribution with a mean of 7.9. Find the probability of observing exactly five accidents on
this stretch of road next month.

a) 0.095067 b) 1.727754

c) 18.672798 d) 1.027438

Consider the given discrete probability distribution. Find the probability that x equals 5.

x 2 5 6 9 |
P(x)[009 2 023 0.2

a) 0.53 b) 2.65
c) 0.41 d) 2.35

10)If X is a discrete random variable and f(x) is the probability function of X, then the expected value of this

random variable is equal to:
a)  Yf(x) b) Ylx+f(x)]
c) Xf(x)+x d) Yxf(x)



Familiar and Unfamiliar Problems Solving: The aim of the questions in this part is to evaluate that the student has some basic
knowledge of the key aspects of the lecture material and can attempt to solve familiar and unfamiliar problems: Set definitions and
operations, Joint and conditional Probability, Bayes’ Theorem, Independent events, Random variable concept, Density function,
Distribution functions, Expectation, Moments, Joint density and distribution functions, multiple random variables and Random processes

Question 2 (5 marks)
a) If the possible blood types are A, B, AB, and O, and each type can be Rh+ or Rh-, draw a tree

diagram and find all possible blood types. (2 marks)

b) Find the probability mass function (PDF) of boys and girls in families with 3 children, assuming
equal probabilities for boys and girls. Then find and draw the distribution function F(x) (CDF) for the
(3 marks)

random variable X.




Question 3 (5 marks)

Consider two random variables X and Y with joint PIVIF given in the following table.

a) FindP(X <2,Y <4). (1 mark)
b) Find the marginal PMFs of X and Y. (1.5 marks)
c) FindP(Y =2|X=1). (1.5 marks)
d) Are X and Y independent? (1 mark)

X=1 1z 21 21

x=2 | 3 = 3

x-3 | % 3 5




Question 4 (8 marks)

a) The density function of a random variable X is given by (5 marks)
o {%.r 0<x <2
X) = < °
T O otherwise
Find
i. The expected value of X. (1.5 marks)
ii. The expected value of E(3X? — 2X) (1.5 marks)
iii. The variance and standard deviation of the random variable X. (2 marks)




b) The joint pdf is given using the following equation: (3 marks)

k O<x<y<l
0 otherwise

Joy(x, ¥) = {

Determine f ), (x|y) and £, (¥|x)




Question 5 (6 marks)

The joint density function of two random variables X and Y is given by
, Xv/96 0 <x <4 1 <y<>5
Jx, y) = '
0 otherwise

Find
a) E(X)
b) E(Y)
c) The correlation of X and Y
d) E(2X + 3Y).




Question 6 (6 marks)

a) Listany 4 (four) properties of the autocorrelation of a random process X (t) with necessary
equations. (2 marks)

b) Consider a random process X (t) defined by (4 marks)

IX(:)=Acos(cur+®) —oo<:r<:co|

Where 4 and w are constants and 0 is a uniform random variable over (—m, +m). Show that X(t) is
WSS (Wide-Sense Stationary Process).

GOOD LUCK
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Trigonometric Identities

cos(x)cos(y) = (1/2)[cos(x — yv) + cos(x + v)].
sin(x) sin(y) = (1/2)[cos(x — v) — cos(x + v)],
sin(x)cos(y) = (1/2)[sin(x — y) + sin{x + v)].
cos(x £ v) = cos(x)cos(y) F sin(x) cos(y).
sin(x == v) = sin(x) cos(y) == cos(x) sin(vy),
cos(x £ /2) = Fsin(x),
sin(x + w7 /2) = +cos(x).




