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Question 4.96

Question: Suppose that a random variable Y has a probability density function

f (y) =

{
k y3e→y/2, y > 0,

0, elsewhere.

(a) Find the value of k that makes f (y) a probability density function.

(b) Does Y have a ω2
distribution? If so, how many degrees of freedom?

(c) What are the mean and standard deviation of Y ?
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Question 4.111

Question: Suppose that Y has a gamma distribution with parameters ε and ϑ.

(a) If a is any positive or negative value such that ε+ a > 0, show that

E(Y a
) = ϑa !(ε+ a)

!(ε)
.

(b) Why did your answer in part (a) require that ε+ a > 0?

(c) Show that, with a = 1, the result in part (a) gives E(Y ) = εϑ.
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Question 4.111

Question: Suppose that Y has a gamma distribution with parameters ε and ϑ.

(d) Use the result in part (a) to give an expression for E(
→
Y ). What do you

need to assume about ε?

(e) Use the result in part (a) to give an expression for E(1/Y ), E(1/
→
Y ), and

E(1/Y 2
). What do you need to assume about ε in each case?
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Question 4.112

Question: Suppose that Y has a ω2
distribution with ϖ degrees of freedom. Use

the results in Exercise 4.111 in your answers to the following. These results will

be useful when we study the t and F distributions in Chapter 7.

(a) Give an expression for E(Y a
) if ϖ > ↑2a.

(b) Why did your answer in part (a) require that ϖ > ↑2a?

(c) Use the result in part (a) to give an expression for E(
→
Y ). What do you

need to assume about ϖ?

(d) Use the result in part (a) to give an expression for E(1/Y ), E(1/
→
Y ), and

E(1/Y 2
). What do you need to assume about ϖ in each case?
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Question 4.128

Question: Suppose that a random variable Y has a probability density function

f (y) =

{
6y(1↑ y), 0 ↓ y ↓ 1,

0, elsewhere.

(a) Find F (y).

(b) Graph F (y) and f (y).

(c) Find P(0.5 ↓ Y ↓ 0.8).
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Question 4.131

Question: Errors in measuring the time of arrival of a wave front from an

acoustic source sometimes have an approximate beta distribution. Suppose that

these errors, measured in microseconds, have approximately a beta distribution

with ε = 1 and ϑ = 2.

(a) What is the probability that the measurement error in a randomly selected

instance is less than 0.5 µs?

(b) Give the mean and standard deviation of the measurement errors.
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Question 4.133

Question: The proportion of time per day that all checkout counters in a

supermarket are busy is a random variable Y with density

f (y) =

{
c y2

(1↑ y)4, 0 ↓ y ↓ 1,

0, elsewhere.

(a) Find the value of c that makes f (y) a probability density function.

(b) Find E[Y ]. (Use what you have learned about the beta-type distribution.

Compare your answers to those obtained in Exercise 4.28.)

(c) Calculate the standard deviation of Y .
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