Question 4 (6 marks) Let X ~ Pois(A) and ¥V ~ Bin(n, p).
(a) [3] Evaluate E[3X + 2Y]| (simplify your answer).

(b) [3] Evaluate E[X! + e¥] (simplify your answer). What are the conditions on A to have a finite

expectation?

Question 5 (6 marks) A transmitter in a communication system consists of 5 antenna arranged
in a line. The transmitter will be functional if no two conseeutive antennas are defective.

Caleulate the probability that the transmitter is functional if

(a) [2] Exactly two of the five antennas are defective (assuming all configurations are equally
likely).

(b) [4] Each antenna is defective with probability %, independent of each other.
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Question 3: A communication system consists of n components, each of which will. independently.
function with probability p. Let X be the number of the components that function.

(5/40) a: What is the probability mass function of X7 Compute E(X), Var(X), E(2X +3) and Var(2X +3).

(5/40) b: Suppose that the system will be functional if more than one-half of its components function. We
denote Y a random variable which takes value 1 if the system functions and value 0 if it does not
function. What is the probability mass function of Y if n = 6 and p=2/37

Question 4: Solve the following problems:

(5/40) a: The average number of database queries processed by a computer in any 10-second interval is 5
(hint: nse Poisson distribution). What is the probability that there will be no queries processed in
a 10-second interval? What is the probability that at least two queries are processed during this

time?



3. Assume that components will function independently, Let X be the number of compo-
nents that are functional. Then X can be considered as a binomial random variable,
the panfof X :
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E[X] = npand Var(X) = up(l — p)
E2X 4+ 3] =2np+3 and Var(2X +3) = 4np(l — p)
(b) (3 marks)
qg = P{X >3}
= P{X =4} + P{X =5}+ P{X =6}
= I5(2/3)*(1/3)° + 6(2/3)°(1/3) + (2/3)°
= 2" x 31/3" = .6804

The pan.fof ¥ (2 marks)
P{Y =1} = ¢ = .6804 and P{Y =0} =1 — ¢ = .3196

4. (a)
(2.5 marks) Let X be the munber of database queries by a computer in a 10-second
interval. Then we can consider X being a Poisson random variable with parameter
A =0,

(2.5 marks) The desire probabilities can be computed as follows,
P{X =0} = ¢ = 0.0067
P{X>2}=1-P{X <2} =1-¢""=5¢"" = .9596



6. Suppose that n independent trials, each of which results in any of the outcomes 0. 1. or
2 with respective probabilities, po, p1, and pa. Y ;_op:i = 1, are performed. Find the probability
that outcome 1 occurs at least once and outcome 2 occurs exactly twice.
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4) In a batch of manufactured units, 2% of the units have the wrong weight (and perhaps also the wrong color), 5%
have the wrong color (and perhaps also the wrong weight), and 1% have both the wrong weight and the wrong color.

i) Aunitistaken at random from the batch. What is the probability that the unitis defective in at least one
of the two respects? (10 points)

ii) Whatisthe probability mass function of the number of units selected to find the first non-defective
item? (10 points)
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4. (15 points) A newsboy purchases papers at 10 cents and sells them at 15 cents. However, he 1s not allowed to
return unsold papers. If his daily demand is a binomial random variable with » = 10 and p = 1/3, approximately
how many papers should he purchased so as to maximized his expected profit?
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