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1. Let X be a continuous random variable with the cdf given by:

FX(x) =
c

1 + e−x
, x ∈ R.

(a) Find c.

(b) Find the pdf ρX(x).

(c) Find P (X ∈ [0, ln2)).

2. Let X be a continuous random variable with pdf ρ(x) and cdf F (x)
satisfying F (1) < 1. Let

g(x) =

{
ρ(x)

1−F (1) , x ≥ 1

0 x < 1.

Prove that g(x) is a pdf.

3. Let f : R2 → R, be the function given by:

f(x, y) =

{
αxy2, (x, y) ∈ (0, 1)× (0, 1)
0, otherwise.

(a) Determine α such that f(x, y) is the joint pdf of two random variables
X and Y .

(b) Determine the marginal pdfs fX(x) and fY (y).

(c) Determine P (X + Y ≥ 1).

4. Let X be the random variable with the pdf

ρX(x) =

{
30x2(1− x)2, 0 < x < 1,
0, otherwise.

Find the pdf of the random variable Y = X2.



5. Let X and Y be two continuous independent random variables with pdfs
ρX(x) and ρY (y) respectively. Determine the pdf of the random variable
Z = X + Y .

6. Let β > 0 be fixed and

ρX(x) =
c

β3
√
π
x2e−x

2/β2

, x ≥ 0 and ρX(x) = 0, x < 0.

(a) Find c such that ρX(x) is the pdf of the random variable X.

(b) Find E[X] and V AR[X].

7. Let X be a random variable with a standard normal distribution, i.e.,
X ∼ N(0, 1). Find the pdf of Y = |X|, E[Y ] and V AR[Y ].

8. Find the moment generating function mgf for each of the following random
variables:

(a) X is the continuous random variable uniformly distributed on [0, c],
with c > 0 (fixed).

(b) X the discrete random variable

X :

(
k
pk

)
k∈N

,

where

pk := P (X = k) =

(
r + k − 1

k

)
pr(1− p)k, k = 0, 1, ...

Here p ∈ (0, 1) and r ∈ N∗.
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