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Closed boak and motes. 60 minsges.

1. Tree or false, (For cach, 2 potnis if correct, | point if left blank,)

(4) CI) F  For every mandom vanable X "X «2" and *32 X <4 ure munaally
exclusive.

b T @ For every random vanasble X, X" i5 also an even.

) T{E) cl® =9

(dy/T) F Bydefinivon, Bernoulli sials are independent of each other.

fe) T @ For every random variable X, this expresssan is true: VIX) = B(X?) - py.
10@ F  Pocevesy rundom vardable X, Fyfx) = P{X < x) foe every real numbes x.
g T @ For every random vanable X, fy(x) = P(X = x),

b} Te The "coatinuoss unifoem” distoibation 8 comrimaows in the sense that the density
function has mo discontinuities. (That IS thers are no “steps™ In the density
function )

4i@FA tinamial experimens is an experiment compased of n Bemoulll rials,

2. Fill in the blanks

(b; (@) The _binomh'( distribution mswers guestions about the number of
3£‘J. successes in n Bermoulli trials,

k) The 3&5”‘\6’6"‘ € cisibution mswers questicas about the number of
Bernoulli trials unuil the firs success.

{¢) The neﬂ“‘s‘/eawn;"uuibﬁw mywers questicss abowt the number of
Bernoulll trials until the #th success.

) The -?0 Ej_&gn distnbution saswers questions about the number of
SOunis 1 an interval,

(e) The ‘\V pen %U'V;g’.casmwoon aaswery questions about the number of
mcccsa; [n nsample of ssae 1 trom & population of size N cootaining X successes
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3. Resalt: 17 X is conmnuons, then Pla £ X <) = Fy(b) « Fyla),
Provide & resson for each line of the proof.

3,:;7’1‘ PlasXsh)=PFiX=a ora<Xsh) S“Mfﬂfﬁx

=PX =a)+Pa <X<b) ""“'&“a} exclusive

=Pla <X <5) PY=a) becanse X ir cofinurs
" " " eff W ¢
< PX £b) - PIX £a) Xsa' ) " ae X2p" =" K<L
- Fyib) - Fyla) Jc?q‘m“‘b'm of edf B
4. The propartian, X, of people who respond 0 2 certain mail-ceder solicitabon has density
funchion
fixI=cix+2) if 0sX<t
and zero elsewhese.
y (@) Find the value of ¢. (
‘(# N z '}
5 olnez)de = B vix]ls
o

(+2)-(3+5)" "%
= gn sk beour Sﬂ”""'

1]

lf ;‘{ 3  (b) Sketch the dqlity function. Label and scale all axes,
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5, A stady conducted at George Washengtoa Universicy and the Natsonal Institutes of Health
examene] national attstudes about tranguilizers, The study revealed that appeoximarely
TO% believe “tranquilizers don’t really cure anvthing, they cover up the real trouble.”
We are intorested m the probability that less than two of the next (randomly seleciod)
five people will be of this opimion.

2 fs (a) Define, in wonds, o benomial random variable X useful for solving this problem

e au{ QUL
X’ a‘F'u ofl/t' wiheo .LC-( eve (hat € }ég

cwre o.a\tj {(rhj 0"\-‘-

Ae»‘f S seeple.
2 f'fr {b) What is the number of Bernoulli m(:ls?qo

n=5

2_ 4.}" (¢) Define, in words, the meaning of "suaccess.”

= eAS PN b&(fe"f.? dd‘
e L LR Al e ity

2 ﬂ'\l.'f (d) Write the quantity %o be found. (Thss is & probabilily statement involving X.)

P(X <2)

{ ‘t'i (¢} Solve the problem, lbowmgnﬂofyourwort

f P42y Z(%)(?) Ay
"‘)/7)'(31’ C(CNCD
- 454 50D
'('3) [-3 "5'(-7)} =0 308 ~-—

1 .t’. {f) One reasan the distribagion 15 banomésd is that there are Iwo random vanables, One is
} listed in Part (a). What is the other?

y_ n‘X :‘V%‘ﬁf‘f/c“ WA' /Mx
, befieve. .

Exam #2b, Fall 1999 Page 1of 4 Schmeiser



£
IE 230 — Probability & Suustics in Enginesring | g"Name /(G‘}
6 Suppose that X is 2 continuous mndom voriable with Fix)=2x" over the imierval of
interost,

'-f ’{'} 14) What is the inferval of intenest? ,.‘_f“_pr’ _{' & q'(m erf

o :2‘0‘&"'? 4 Lre — i
£ )=2-(ﬁ")=']%7 Loy ]

aw{-s (b} What is the density fusction? (Be sare o stato its value far every roal nursber,) '

-;C«>‘: JF.gn) - 6"1’. q'; dfqgf‘;';z';
dy /3

' O e fre whens

pxecy= #Ae ~§  otpe |ty

- o0 T o<
7. (Moetgomery ancl Runger, 4-%1.) Because of contarminatioo partichks, & particolar lestmg
instrumont cccamonally fails, Assame thut the fadures fcn&a Pocsson process with rate
0.02 fuilure per bowr. (Recall: The Poisson penf is S (x) = e ™A% /a1 forx =0, 1,..)
3,’-&5 (a) What is the mean sumber of fadlures in oae hour?
) =02 i furce —-—
3”{ ¢ by What &5 the mean number of fallares in an 8-hour shift?
- M
8) - 3(.02_) S 1 -F-..awuo-
l( 45 () What is the probabelity that the instrumest does not fajl daring an 8-hour shift?
¢ uxzn —&/m—%wg_z‘w“'}f"'
72"%- ,5( ~ P¢:'JJ‘-\ (‘M“'*‘ = /‘)

> P(X:d): &
a

{'S (d) Let p denote your answer 1o Part (). [n lerms of p, what is the peobabtlity of ot least
3 F SRl cne fuilure during an 8-hour shift?

P(X=r = [- P <)
: = f- P(X=2)

- /.-P S e
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