STA 4321- STA 5323 Final Exam

June 15, 2022

Student’s name:

Book: yes no

Notes. yes no

This is a show your work, 135 minute, 400 points exam. There is a deduction of 15% from your score
if you use your notes or your book (other than tables), and of 25% if you use them both. A calculator
and two pages with formulas and NO hints of solutions of any type of exercise can be used at no penalty.

You should fully justify your answers. Good luck!

EXERCISE 1. (60 points) Two bullets are fired at the center of a target,chlis the origin of a system
of coordinates (x,y), and the coordinates of the points wltiee bullets hit the target are independent
random vectorg Xy, Y1), (X9, Y2). For a = 1,2 we are assuming that the marginal distributionsXgf
andY, are independent/ (0, 2). What is the probability that the distance between the twatspivhere

the bullets hit the target is at mo3t

EXERCISE 2. SupposeX;,i = 1,2,3, 4 are independentV (0, 2) distributed random variables. Find :
1. (40 points) the probability thak? + X2 + X2 + X? < 4, and

b. (30 points) the approximate value of the probability that+ X, + X3 + X4 < 4.

EXERCISE 3. (70 points) A Statistics class starts at 11:30 am each of Mgadhrough Thursdays
mornings. Each of these mornings, the professor departa fiome, his departure time X having a

uniform distribution, between 10:40 am and 11:05 am. It &akén between 25 and 30 minutes to get



to class, the travel time T being also uniformly distributefssume X and Y are independent random

variables. What is the probability that the professor agsvn class on time on Thursday?

EXERCISE 4. (70 points) A parallel system is one that functions as longtagast one of its com-
ponents functions. A particular parallel system has thregependent components, the i-th component
having a lifelength with and exponentia)( distribution (i =1,2,3 ). The lifetime of the system is the
maximum of the individual lifelengths of its components. atA#h the probability that lifetime of the

system exceeds\?

EXERCISE 5. (30 points) a. Show that the sum of independ@ntnmal(c;, 5),i = 1,...,k dis-
tributed random variables has@amma(«, 3), wherea = Zle Q.
(40 points) b. The random variables, , X, ar independent, wittX; having Gamma(ay, 3) distribu-

tion and X; + X having aGamma(a, 8) distribution, e > a. What is the distribution of,?

EXERCISE 6. (60 points) A vaccine is known to be effective in 50% of theleeia which it is used.
A new vaccine is tested on 100 randomly selected individaradsit is found to be effective in at least
55 of them. Evaluate the probability that this would havegeed if those individuals would have been

administered the standard vaccine. Which of the two vasdmeore effective? Justify your answer.
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