5 tS‘ For Bc‘_‘r
IE 230 — Probubility & Statistics in Engineeting 1~ Nume eq Name.

Closed book andd neves. OO minudes,

L. True or false. (lor cach, 2 polats if camect, | point if left blank.)
20 ks

total (0)@ F The binomeal distnbeation s 2 special case of the mubtmosm:al distribution.
2 pts. (b)@ F  The normal density functson has only cae shape.
each € T @ The exponential distnbation i5 a special case of the normal distnbeation.

() ! T,) F  For » fixed probabilay of success, the nomal spproximation to the
notmeal disgeibution is best when the number of trials is lege.

(e T @ Il Poisson occurrences have rste ), then the average time betwoen
occurmences is also A,

gl G F When usag the oormal Gssiibuton 1 spprogunaie the himomial
distnbation, an  example of  the  costinuity correction 1%
PI<XS6)=P255X 56.5)

h T @ Knowing the marginal &stributions of X and ¥ is sufficient information 1o
compute the joint distnibution of (X, YL

(l)@ F  The exponential distnbution 35 the special case of the gamma dstribution
with shape parnmeser r = |,

() F  The exponental distribstion is the special case of the Weibull dstnbution
with shape pasrameter 1 = |,

$o prs 2. The pth quantide of the standard normal distribution is the constant z, thie satsfies
otal P{Z < z,) = p, where X 1s normally distobuted with a mean of zero and vasiance of ane.

Sets (a) Circle the asswer closest o the troe valve of 2o

2 4 0 1 (2)

S 'h (b} Recsdl that the marmal dessity is symmetric. Circle the troe statement.

1=y L »=1%n-
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IE 230 - Probability & Statistscs in Engneenng 1 Name KE.S

15 3, (From Momtgomery and Runger, 5.53.) Assume that the weight, X, of a particular kind of
P‘“‘ running shoe is sormally distributed with mean 12 ounces and standard deviastion 0.5

P{s (1) Sketch fy. Label both axes. Scale the horzonial axis,

"
s

S

£

N

|2 (3

{b) On the sketch show the probability that 3 mndomly selected shoe wesghs moee
;P'S than 13 cances. Sece g‘\u:(d Q.

{¢) If the standard deviabos remaimns @t 0.5 cunce, whst must the mean weight i be so
s,#:s that 99.9% of its shoes sre bess than 13 ounces, (Information: The standard normal

quastile value is 7 999 =3.09.)

P(X ‘,3\=,97?

-—‘>-7‘P(§,‘._ﬁ< ‘9-—0.'@3"'-???
o p i < B2 )=
-3.0

= -’—3—}?‘1.“1'3 !

= /u‘-‘ /3'('53(3'00
s M 5‘5‘5").#"
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IE 230 — Probabulity & Stanstics in Engineccing 1 Name KQ:‘)I

Sote 4. My car hiss a 16-gallon gas tank. When | buy gasoling, 1 il the tamk completely.
po.

bkt Let X Geoote the gasoline-gnuge reading when 1 6l the tank. | never run oot of gasoline;
the gauge reading when 1 6ill up is aniform between O and 144,

Let ¥ demote my maleage {m miles per gallon) for 2 rendomly selected tank of gasaline.
Assume that the distribution of ¥ is gammss with mean 22 and standand deviation 3.
Assume that X and ¥ are independent.

Seks  {3) Write the joint density function of (X, ¥). (Include all values of x and v.)

-]';:.7, (¥, )= -& (y) 'CY (3) e X wudk j’m;h&fjuf_

¢ -1 __)Y f Jotn® 'ty
- {6“) - 2 s~ : P
(e @<
UL‘A‘: /EEE snnd oo elsescbins
rr/,s‘iaj"’:’

Sets.  (b) Suppose thar, becouse of much highway driving, Y =282, What is the conditional
mean gauge reading, Wy j2e 3.

Mrfaez F /% keMXJ'fw:aw

O Yy = L éccmk )Z, ‘o a(o’ Y")

.

th ~ (¢) Let M denote the number of miles drivea on o (randomly sclected) taak. Then
M = 16(1-X) Y. Is M independent of X? Yes (Na)

anda =y =b(and mu‘slmimz].
denasity
(2) What 15 the value of a?

Spts "
O=F(aa) =¥ “Far0—=—

1()9‘6 5. Suppose that (X, ¥) & & continuous randam vector with cdf Fix, p)=dxy foralla sx <b
Lwhg |

Spts. ™ What |5 the value of &7

/zF(g'é): %1‘347‘/2-“'
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et
[E 230 — Probability & Ststistics in Engineering | Nime € ':Jr

25 Pb 6, Consider defects that occur a8 we manufacture copper tuhing. Assume that the defects
bekal occur pecording to a Poasson process with rate 2, = 0,02 defects per foot. Let 7', denate
the locanan of the jth defect as measured (im feet) from the beginning of thas run of

tubang.

Suppose that the tubing s cut ito tubes eight-feet lomg. Consider a pile of en nibes,
Let X, demote the number of dofects intabe ( foc ¢ = 1, 2, 10,

Tube i is classified 23 being "defect free” If X, « 0, "good” if 1 £X, < 2. and "defective”
if3<X;.

Still comsidering the ten tubes, let ¥y denote the number of “defect free® mbes, ¥; the
number of “good” tubes.

Spts, (a) What is the wucofE(x.)"

v

)<, P g o
/X ) )é /,\2 dn«../:\l/ "‘?ert) 2 1. dete e

Fart N

SFt; {b) Let A dencee the event that o randomdy chosen tube i3 "defect free®. What &5 the

anuc “ m)? ’-'. P - h‘§
. 5 ..'\‘ I_.) ( x‘:‘ - - ‘3 ”"" 11) r)( ]
/'.')/"’J‘) Y. =) wil
TR o - j S W Je "l 1
> ] 2 \ g
C The fact that the sixth tube is "defect free" Ryr— - " R
| (Xe6=0) or not (X¢=0) will affect the value of Y, B ? S & -

(number of "defect free" tubes). -

S pts {¢) What is the value of E(T4)? \
—¥7 4 s

SPEE (@Is ¥, independent of ¥y? Yes (y = (e
(¢}1s ¥, independent of X5? m(l"s--- (~ =r¢oe eI “>
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IE 230 — Prebobility & Scatistics in Engineering 1

Conlimoous Distributsons: Summary Table

randon daribution  rasge peobability eapusied  variaace
variable name densiy fnc waloe
X peoeral (e, 00} POX <x) fd-$1|m [af tgade [ (oS (o
<fix)  =p=w -o'=o}
= fylx) -EX) =VIX)
=EX?) -yt
I a+h (b-a)
X coatinuous  [a, b e = i3
umtoms 3
-_l[z]’
e’.’ " 03
sum of normal (=om, s} Table 11 W
Eo
radem (o
vanahles Craussian)

time to exponential [0, =) Ae 4 L/ 1 /37
Poissom coum
~Ax v r=l A
limotons  Erlang e A;_l‘" e i p /a2
Poisson count .
LR P ¥
lifetime ganuma [0, =)} mumerical % r/A r sl
Al 5P 2
Tifetime Weibull j_gutr BTe ST++) 8211 2
e e < a‘ ] ?‘EH
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