
STAT 512 sp 2018 Exam I

Karl B. Gregory

Thursday, Feb, 8th

Do not open this test until told to do so; no calculators allowed; no notes allowed; no books allowed; show
your work so that partial credit may be given.
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The table below gives some values of the function Φ(z) =
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z 1.282 1.645 1.96 2.576
Φ(z) 0.9 0.95 0.975 0.995



1. Let X ∼ fX(x) = 1
2
(1 + x)1(−1 < x < 1) and let Y = |X|.

(a) Give the support of Y .

(b) Find PY (Y ≤ 1/2).

(c) Give the cdf of Y .

(d) Give the pdf of Y .

2. Let X have the pdf given by

fX(x) =

{
αcαx−(α+1) x ≥ c

0 x < c

for some constants α > 0, c > 0, and let Y = log(X/c).

(a) Give the support of Y .

(b) Find the inverse of the transformation Y = log(X/c).

(c) Give the pdf of Y .

(d) Give a transformation of X such that the resulting rv has the uniform distribution on (0, 1).

3. Let X1, . . . , X10 be independent random variables with pmf given by

pX(x) = (1/4)x(3/4)1−x
1(x ∈ {0, 1}).

(a) Give the mgf of the random variable Y = X1 + · · ·+X10.

(b) Write down an expression for the probability PY (Y ≥ 5).

4. Let X1 ∼ Beta(1, 1) and X2 ∼ Beta(2, 1) and let X1 and X2 be independent. Define the pair of rvs
(Y1, Y2) as Y1 = X1X2 and Y2 = X2.

(a) Write down the joint pdf of (X1, X2).

(b) Give the support of (Y1, Y2).

(c) Find the joint pdf of (Y1, Y2).

(d) Find the marginal pdf of Y1.


