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1. Consider the following statements:

i. The geometric distribution.is memoryless.
ii. The exponential distribution is memoryless..
iil. The expectation of a random variable is always non-negative.
iv. The value of a continuous probability density function fx(z) can not be larger than 1 at any z.

Which of the statements above is(are) TRUE?
(A) i (B)ii (C)iii (D) iv (E) None of the above.
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- Random variable X is Gaussian with mean = 0 and variance = 4. Consider the following statements:
i. E[|X]]=0.

i, Var( {X]) =5.

i, E[X%] =1.

v. B[{X -3)?] =12

Which of the statements above is(are) TRUE?
(A) 1 (B)ii (C) il (D) iv (E) None of the above.

3. Consider the following statements about two random variables X and Y:
i. If X and ¥ are independent, then Var(X + ¥) = Var(X) + Var(Y).
ii. If X and Y are uncorrelated, then Var(X + Y) = Var(X) + Var(y).
iii. If X andY are both zero-mean and X, Y uncorrelated, then Var(X +Y) = Var(X) + Var(Y).
iv. If X and Y are not independent, then E{X + Y] may not equal to EX]+ ElY).
Which of the statements above is(are) TRUE?
(A) 1 (B)ii {C) il (D) iv (BE) None of the above.

4. Random variables X1, X5, X3, X4 are i.i.d. with the same distribution. X is exponentially distributed
with mean = 1, i = 1,2,3,4. Consider the following statements:
i. The distribution of W = X; + X5 + X3 + X4 is Erlang(4,1/4).
i BlX) + Xo+ X3+ Xy] = 4.
il Var(Xy+ Xo + Xz + Xy) = 4.
v, Eles(Xi+Xat Xt Xa))|

- 1
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Which of the statements above is(are) TRUE?
(A)1(B) il (C)iii (D) iv (E) None of the above.

- Random variables X, X» have the joint PDF:

o

0<z <z <C,

2
fxixa @y o) = { 0 otherwise,

where C is a constant. Consider the following statements:

i. The value of the constant C is %
. E[X\} =
iii. E{X?] = 5-
v. Cou(X;, X3) = %

- COIR

Which of the statements above is(are) TRUE?
(A) i (B)ii (C)iii (D) iv (E) None of the above.
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1. Find the general solution of the following differential equations: (25 scores)

@ PO L yy-e =0 (8%)
dx

&) Ly ey (=0 ()

© Y90~y (x)=2y"(x) +2e"+8=0  (10%)

2. (8) Find the inverse Laplace transforms of (7. 5%) {15 scores)

2
S

sP-25+3
{b) Find the Laplace transform of (7.5%)

e‘f; e sinh(1-1)costdr

3. Solve the partial differential equation (10 scores)
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