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Circle the alternative that is closest to the correct answer.

1.

(5 points) Let X have a normal distribution with parameters z = 100 and o2 = 400.

What is P(60 < X < 140)7 Circle the letter.

) 0.0228

(b) 0.0456
c) 0.9544

(d) 0.9772

(a
(

(5 points) Let X have a continuous Uniform(0,1) distribution. What is P(—1/4 <
X < 1/4)? Circle the letter.

(5 points) Roll two fair dice, one red and one green. Let X be the number showing
on the red die and Y be the number showing on the green die. What is F, | (8,2)?
Circle the letter.
(a) 0.000
(b) 0.333
(c) 0.667
(d) 1.000

. (5 points) Let X have a Geometric distribution with parameter § = 1/4. What is
F

' (5)7 Circle the letter.

(

(a) 0.1780

(b) 0.2373

(c) 0.7627

(d) 0.8220

(5 points) Let Z have a Standard Normal distribution; that is, u = 0 and ¢? = 1.
What is P(Z = —2)7 Circle the letter.

(a) 0.0000
(b) 0.0228
(c) 0.0540
(d) 0.9772

Continued on page 3
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6. (10 points) Let the discrete random variable X have probability function

3

0 Otherwise

Z forx=1,2
pylo) = {

Graph F (X).

Continued on page 4
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7. (15 points) Let the continuous random variables X and Y have joint cumulative
distribution function

Fo o (2,y) = l—e 2 —e¥4e ) forx>0andy >0
xy WY =0 Otherwise

Find the joint probability density function f . (x,y). Don’t forget to sprcify where
it is non-zero.

Continued on page 5
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8. (15 points) Let X be a continuous random variable with density F, (z) and cumulative
distribution function F, (z). Prove that li_>m F (z)=1.
Tr—00

Because X is specifically a continuous random variable, you are proving a special case
of something on the formula sheet — so you can’t use the general fact on the formula
sheet. This problem is a lot easier if you use the fact that X is continuous.

Continued on page 6
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9. Let X ~ Gamma(a, A), and let Y = X/9.

(a) (12 points) Find f, (y), the probability density of Y. Show your work. Do not
forget to specify where the density is non-zero.

(b) (3 points) Y has a Gamma distribution with (fill in the blanks)

oy = and Ay =

Continued on page 7
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10. (20 points) Let the continuous random variables X and Y have joint probability

density function
W ofor0<z<y<2

_ 2
fx,y(%y) = { 0  Otherwise

Find the marginal density f, (x). Show your work. Be sure to specify where the
density is non-zero.

Total Marks = 100 points



