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1. [15 pts] Suppose X ∼ exp(λ ) and Y ∼ exp(µ), where X and Y are independent. Compute
E[(X +Y )2].

2. [15 pts] White noise with power spectral density SX( f ) = N0/2 is applied to the lowpass filter
H( f ) shown below.
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If the system output is denoted by Yt , find the expected instantaneous output power E[Y 2
t ].

3. [15 pts] Let Xn converge in probability to X , where X ∼ Laplace(λ ).

(a) Determine whether or not

cos(Xn) converges in probability to cos(X).

Justify your answer.

(b) Determine whether or not

lim
n→∞

E[cos(Xn)] = E[cos(X)].

Justify your answer.

(c) Evaluate E[cos(X)]. Hint: Don’t compute any integrals.

4. [15 pts.] Give an example of a Gaussian random vector [X ,Y ]′ that does not have a joint density,
but for which at least one component does have a marginal density.

5. [20 pts.] Let U ∼ uniform[−2,2], and put Xn := (4−U2)n. Let G := {Xn→ 0}.
(a) Compute P(G).

(b) Does Xn converge almost surely to 0? Justify your answer.

6. [20 pts.] Suppose Xn converges in probability to X . Suppose also that B is a positive, finite
constant such that |Xn| ≤ B and |X | ≤ B. Determine whether or not Xn converges in mean of
order 2 to X . Justify your answer.


