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Assignment #9 Name
General Directions:

• The assignment is due at my office by 3:30pm on Friday, December 6.

• Give complete solutions, show all of your work, and use the space provided. If your
solution extends beyond the page, then continue on the back side of the page.

1. The final exam in Psych 101 consists of 100 multiple choice questions. Each question
has five possible responses, only one of which is correct. You have not studied for the
test, so you plan on guessing on each question; let X denote the number of your correct
responses. In the cases where you need to perform an exact binomial calculation, you
can use the calculator found here:

https://stattrek.com/online-calculator/binomial.aspx

(a) Calculate P (22 ≤ X ≤ 29).

i. Use the normal approximation to the binomial.

ii. Use an exact binomial calculation.

(b) Calculate P (X = 18).

i. Use the normal approximation to the binomial.

ii. Use an exact binomial calculation.

https://stattrek.com/online-calculator/binomial.aspx
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2. Let X and Y be random variables on a common probability space with joint density
function

fX,Y (x, y) =

{
60xy2 if x ≥ 0, y ≥ 0, x+ y ≤ 1

0 if else.

The Beta Function

In some of the following calculations, it is helpful to know the beta function: for x > 0
and y > 0, let

B(p, q) =

∫ 1

0

xp−1(1 − x)q−1dx.

There is a nice relationship between the beta function and the gamma function; namely,

B(p, q) =
Γ(p)Γ(q)

Γ(p+ q)
.

Thus, for example,
∫ 1

0
x3(1 − x)4dx = Γ(4)Γ(5)

Γ(9)
= 1/280.

(a) Calculate P (X ≤ 1/2, Y ≤ 1/3)

(b) Find the marginal PDF for X.

(c) Find the marginal PDF for Y .

Continued on next page.
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(d) Calculate E(X), E(X2), and var(X).

(e) Calculate E(Y ), E(Y 2), and var(Y ).

(f) Find E(XY ) and cov(X, Y ).

(g) Find ρ(X, Y ).

(h) Are X and Y independent? Explain.
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3. Assume that the scores on a standardized test are normally distributed with a mean
of 100 and a standard deviation of 10. Let 5 students be chosen at random and let S
denote the average of their scores on the test. What is the chance that S exceeds 105?

4. Let X1 and X2 be independent exponential random variables with parameters λ1 and λ2.
Show that Y = min(X1, X2) is an exponential random variable with parameter λ1 + λ2.
Hint: For y > 0, consider P (Y > y).


