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Q1: True and False Indicate which of the following statements is true and which is false. There is a
penalty of (-1) for every wrong answer.

1. Zero mean uncorrelated random variables are orthogonal.
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2. Let X and Y be jointly Gaussian random variables. If X and Y are uncorrelated, then they are
independent.
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3. A random variable X can not take negative values.
4. For any random variable X, and any function g(z), we have E[g(X)?] 2 E[g(X).
T
§. The characteristic function of a random variable completely characterizes the random variable.
)
8. A linear combination of two Gaussian random variables is Gaussian.
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7. Let B an event such that P(B) nndP(B)ueboth Then,
P(A|B)+ P(A|B) =1
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8. The events A and A are independent.
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9. The CDF is an increasing function.
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v@ a) Mahmood takes s bus to his work. A new bus runs on Sunday, Tueaday, Thursday, and Saturday while
- an older bus runs on the other three days. The new bus has a probability of being on time of 2/3
while the older bus has a probability of only 1/3 to be on time. If mahmood arrived late on a given
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@ b) Let X be a random variable with characteristic function
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Q3 Let X be a random variable with pdf
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b) Fhrtheremmnmgpartofthepmblem.mumethatthemrrectwlueofatobea=} Find the mean

and veriance of X.
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d) By inspecting the pdf of X, c«.ﬁmwmxnaommedbymdingmmapendem Gaussian
random variables? Briefly justify your answer.
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Q4 Let X und Y two random variables with joint pdf
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Q5 Let X and Y be jointly Gaussian random variables with zero mean and covariance matrix

C=[ 2 -1]
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Define the random variables W and Z by 1y
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@ b) Find the mean square estimate of W given that Z = -2.
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@ ¢) Bonus Find the joint pdf of X and W.
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