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1. (30 points)A large bin contains an equal number of red (2 Ohm) and blue (6 Ohm) resistors. You select 100resistors at random from the bin and form a chain by linking them in series (so the resistances add).� [10 points] Find the expected value of the total resistance of the chain.Hint: let Xi denote the resistance of the ith resistor selected.� [10 points] Find an exact expression for the probability that the total resistance of the chain takesa value exceeding 430 Ohms.Hint: if one selects N blue resistors, then the remaining 100 � N are red resistors; express thetotal resistance in terms of N .� [10 points] Find a numerical value that closely approximates the probability that the total resis-tance of the chain exceeds 430 Ohms.2. (20 points)The voltage Y applied across a resistor is a random variable with pdf fY (y) = e�yu(y). The resis-tance X is a random variable with pdf fX(x) = 2e�2xu(x). Assume that X and Y are independentrandom variables. De�ne Z to be the current across the resistor: Z = Y=X.� [10 points] Find E[2(X � 1)7(Y � 1) + 3]� [10 points] Find fZ(z).3. (50 points)Let Xi, i = 1; 2; : : : be a sequence of i.i.d. Gaussian random variables with mean 2 and variance 9.De�ne the sum process Sn =Pni=1Xi for n = 1; 2; : : :.� [10 points] Find CS(50; 60).� [10 points] De�ne another random process Yi by Yi = X2i ; i = 1; 2; : : :.Is Yi strict-sense stationary, wide-sense stationary, neither, or both? Explain.� [10 points] Find E[S52jS50 = 6].� [10 points] Find the probability that S100 takes a value less than 260.� [10 points] Find the correlation coe�cient of S64 and X7. end2


