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Frequently Used Continouse Probability Distributions
Q1) Find the moment generating function for the general normal distribution.
Q2) Show that the moment generating function of the random variable 𝑋 which is Chi square distribution with
𝑣 degree of freedom is 𝑀(𝑡) = (1 − 2𝑡)−𝑣/2 .
Q3) If X1 and X2 be independent r.v. that are chi-square dis. with v1 and v2 degrees of freedom, respectively.
a. Show that the moment generating function of the random variable 𝑍 = 𝑋1 + 𝑋2
is 𝑀(𝑡) = (1 − 2𝑡)−(𝑣1+𝑣2)/2
b. What you can say about the distribution of the random variable Z.
Q4) Show that the mean and variance of gamma distribution are given by
(a) 𝜇 = 𝛼𝛽
(b) 𝜎 2 = 𝛼𝛽 2 .
Q5) The graph of chi-square distribution with 5 degrees of freedom is shown below. Find the values of ᵡ12 , ᵡ22
for which
a. The shaded area on the right = 0.05,
b. The total shaded area = 0.05,
c. The shaded area on the left = 0.10,
d. The shaded area on the right = 0.01.

Q6) The graph of t- distribution with 9 degrees of freedom is shown below. Find the values of t1 , t 2 for which
a. The shaded area on the right = 0.05,
b. The total shaded area = 0.05,
c. The total unshaded area = 0.99,
d. The shaded area on the left = 0.01,
e. The area on the left of t1 = 0.90.

Q7) Let X be an exponential random variable with parameter 𝜃 = 𝑙𝑛(3). Compute the following
probability: 𝑃(2 ≤ 𝑋 ≤ 4).
Q8) Suppose the random variable 𝑋 has an exponential distribution with parameter 𝜃 = 1.
(a) Find 𝐹(𝑥).
(b) Using 𝐹(𝑥), compute 𝑃(𝑋 > 2).
Q9) What is the probability that a random variable X is less than its expected value, if X has an exponential
distribution with parameter 𝜃 ?
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Q10) Identify the distribution of the r.v. from the moment generating function:
1
(a) 𝑀𝑥 (𝑡) = 1−2𝑡 , 𝑡 < 1/2 .
2

(b) 𝑀𝑥 (𝑡) = 𝑒 3𝑡+2𝑡 .
2

3

1

(c) 𝑋, 𝑌 independent, 𝑀𝑋+𝑌 (𝑡) = (2−𝑡) , 𝑡 < 2 , 𝑌~𝐸𝑥𝑝(1/2).
𝑒 2𝑡 −1

Q11) 𝑋, 𝑌 independent, 𝑀𝑋+𝑌 (𝑡) = 2𝑡−𝑡 2 , 𝑋~𝐸𝑥𝑝(1/2), what is the distribution of 𝑌?
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