
ECE 302-003, Homework #8
Due date: Wednesday 11/08/2023, 11:59pm;

https://engineering.purdue.edu/~chihw/23ECE302F/23ECE302F.html

Question 85: [Basic] Consider two random variables X and Y , and suppose Y = 2X +
3.75. Suppose we also know the mean of X is 1.2 and the variance of X is 2.8. Find out
E(Y ), E(Y 2), and Var(Y ). Hint: E(Y ) = E(2X + 3.75) and E(Y 2) = E(4X2 + 15X +
3.752).

Question 86: [Basic]
A coin is tossed n times. Let the random variable Y be the difference between the

number of heads and the number of tails. Assume P (head) = p. (This is a question
similar to Problem 3.9.)

Compute E(Y ) and Var(Y ).
(Hint: Relate Y to a binomial random variable X with parameters n, p. More specif-

ically, Y can be written as a linear function of X. Basically, we are solving this question
in a similar way as in Q85.)

Question 87: [Intermediate/Exam Level] Problem 4.82. Only do the subquestion corre-
sponding to Problem 4.54(c).
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Question 88: [Intermediate/Exam Level] Problem 4.88.

Question 89: [Basic] AssumeX is an exponential random variable with parameter λ = 0.3
and also assume a = 1, b = 3.5. Complete Problem 4.35.

Question 90: [Basic] Assume X is a Poisson random variable with parameter λ = 3.4
and also assume a = 0.2, b = 4.2. Complete Problem 4.35(a) and find the conditional
pmf P (X = k|a ≤ X ≤ b).



Question 91: [Basic] Problem 3.36.

Question 92: [Basic] Problem 4.102.

Question 93: [Basic] Problem 4.103. Do not be scared by the “Laplacian random vari-
able,” which is simply a random variable with sample space being R and pdf fX(x) =
0.5αe−α|x|for a positive parameter α > 0.

Question 94: [Intermediate/Exam Level] Problem 4.106.



Question 95: [Basic] Problem 4.109.


