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Problem set 1 - Probability distribution. CDF. PDF

1. Let ξ be a random variable with the following PDF

pξ(x) =

{
0 , x < 1;
c
x4 , x ≥ 1.

Find a) Value of c. b) CDF of ξ. c) P(ξ = 2). d) P(12 < ξ < 3).

2. Let ξ ∼ N (2, 4) and η = 3− 2ξ.

a) Find P(ξ > 1)

b) Find P(−2 < η < 1).

3. The Probability density function (PDF) of a random variables ξ is given by p(x). Find the corresponding
CDF for

(a) p(x) = θ
π(θ2+(x−x0)2)

(Cauchy distribution with scale parameter θ and location parameter x0);

(b) p(x) = xe−xI(x > 0) (Gamma distribution with parameters 2,1);

(c) p(x) = 1
b−aI(a ≤ x ≤ b) (uniform distribution in [a, b]);

(d) p(x) = k(x− 1)k−1I(1 ≤ x ≤ 2), k ∈ N.

4. Let ξ1 and ξ2 be random variables with uniform distribution in [0, 1]. Let ξ3 have exponential distribution
with parameter λ > 0. ξ1, ξ2 and ξ3 are mutually independent. Find

(a) P{ξ1 + ξ3 ≤ 3};


