MATH/STAT 511 University of South Carolina
Prof. Meade Spring 2004

Exam 2 Name: Ke\l
March 26, 2004 SS #: |
Instructions:

1. There are a total of 7 problems on 7 pages. Check that your copy of the exam has all of the
problems.

2. You must show all of your work to receive credit for a correct answer.

3. Your answers must be written legibly in the space provided. You may use the back of a page
for additional space; please indicate clearly when you do so.

4. The last page is a table of distributions. Tear off this page.

Problem Points Score

1 8

2 8

3 12
1 16
5 16
6 20
7 20

Total 100

Good Luck!!
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1. (8 points) [4 points each] Let X be a discrete random variable with space § = {—1,0,2} and
probability mass function with f(—1) = 0.6 and f(0) = 0.3.

(2) What are £(2) and f(~2)?
fity= © v -2¢S
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(b) Find E[X?].
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9. (8 points) [4 points each] Let Y’ be a random variable with E[Y?] = 15.
(a) If E[Y] = 3, what is o7
== g T~ erel”
- 15-3"
= 6.

(b) Use Var[Y] to explain why it is not possible to have E[Y] = 4.
Vae[T]= EL(TS) > 0.
bt b E[TI=Y
Mom ECTT €0yl = i5-4 =-l<o.
iner Wk & ek poestds, 1h el w Wt ECET#4
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3. (12 points) [4 points each] Let X be a random variable with moment generating function
M(t) = e~
(a) Explain why you know ¢ = 6.
M o) = 1 &rmugﬁ
Woe, Mipys =% ° e

= e, .-.:‘ = (,-¢ =0

(b) What is the name of the distribution of X?

F_\DQTE,SM w't‘ua {)MMSR:— TN (_a

(c) What is the mean of X.

JMER=G,

4. (16 points) [8 points each] For each of the following moment, generating functions identify the
probability mass function and the space of the distribution.

(a) M(t) = 0.3e7% + 0.2 + 0.2¢! + 0.1¢% + 0.2¢5
0.3 x=-2&

--c(t\= g illlor

st S :“[ "8, l,‘&,Sj{'
0.2 X5
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(b) M(t) = B2 L_gi_gi o | By t)'.‘ NOTE: 625 = 54
625 ‘5_“ = (S + § e ; 5 ”
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5. (16 points) [4 points each]
is given (independently) to a group of 10 pati

ach] Treatment for a disease has a 90% success rate. The treatment

ents. Let X denote the number of patients for
whom the treatment is successful.

(a) What is the name of the distribution of X7

Wi, 0.9)

(b) What is P(X = 5)?

P (s ) (0“\5(0- N

(¢) What is the mean of X?

A=np= 10 (0.4) =9

(d) What is E[X]?
etz E[x*)- E(E1"

o BTt ot = el 4 bry
=0 (09) (o & qt

—_

= 0.9 %81
=819

Be sure to include values for all parameters.
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6. (20 points) [5 points each] A biased six-sided die results in a 2 on & of the rolls. Let X denote
the number of 2’s in 1000 rolls of the die.

(a) What is the exact probability mass function for X ?
bioomsed, w= 1w, p =0\

looo x LovD ~=
~F(ﬁ\=( K\ o. 049 , % =002, w0

(b) Find P(X = 3).
Do not attempt to find a numerical value for this answer.
Leave your answer in terms of factorials and powers.
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(¢) What is an approximate probability mass function for X7
TRrsen wite A= np = oo,
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(d) Use your answer in (c) to approximate P(3 < X < 7)?
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7. (20 points) [4 points each] Let X be a continuous random variable.

(a) Find ¢ such that f(z) = %:a:a, O<z<cisa probability density function for X.

nad o hant lltﬁm&x=i -'

c & e 4
e
A ° => =z Lu\: €=-2 ,\atcamss
o_'vo)

(b) Find the cumulative distribution function for X.
Be sure your cdf is defined for all real numbers.

o x €(0,2) ! x L. g *.
O = i p{t\i’c: [ ’\q,*' db= &-{ to- o,
% X (o] w = O
G xso O = ﬁﬁﬂd.‘t’ o dx o 4
O Jt _.[); so F’{q; _‘(_E o<x<Z
prades [° Fede=1 \ x> 2.

(c) Find P(X = 1).
"Rocamit X Vas a codetions LrQoudsen

R x> ¢ Fos

P T o.

2 a :

(d) Find P(% <X <2). .
_ N {3 LA ok e |
Py T Jﬁ(mr Jq‘% ber WXy T !
s ']'L
= ilfs
s

(¢) Write the definite integral for the moment generating function of X.
Be sure your integral is a proper integral.
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