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IE 230 — Probability & Stitistics in Enginecring 1l' e Ke“}

N Closed hook and moves. 60 minutes.

1. Troe or fdse. (lar cach, 2 points if corssct, 1 paint if left blank.)

LS T@E) 14P()= 0, thon (B |4} is saetiosd.
L5

(b)@ F  Given a sample space S, the empey set, 0, Is alwuys aa eveat and always
Pe) ~ 0

@ (T F  IfAis an event im the sample space 5, then A and its complement A’
always partition 3,
() T (F) evems Aand & we independent, then P(A | 8) = P(B).
@ T @ Two events are indepondent if they bave no ovlcomes in commen.
p(4nB)
&

n T-@ Foc all eveats A sl B, PIA | 8} S P(A M B) bgwg P(A 13)’3_3.).-

2. Fill in the blanks, oxd - PUBYE .

)
(2) A‘)'M:e('- 3 pOL € 5ig the st of all possible outcomes of an experiment.
3¢,
e (hy An event is a subset of S.
(©) The experiment peoduces exactly one °“t Come
(d)ﬂmcvgn'owun‘ if the experiment’s outcome 3 In e st
(e) Thc_P"'L“l"l"{) of 15 a numencal measure of how likely B 13 10 oCcur
n l“s“?“' of the sample spe S, the empty set ® can be wniten
3. RBesult: @) =0, Provido » reascn for cach ling of the grool,
3 ,-.:’S’N P(5) = PIS U @) sef heary
i ' 3 ( o “ uc{ur}vc)
) =P(S) + M) Ao Endeaiarigad
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4. A large indussial N ases teee local molels 10 provide ovetsl gl eocosunodalioss for i
clicos. From pest experience it is knowa that 20% of the cllents aee assigned rooms o
the Ramada Ina, %aﬂ&nmmd]ﬂbaﬂnlﬂmanrm The
pumbing 15 fally m 5% of e rooms o the Ramnads Jon, in 4% of the moms o the
Sherakin, and m B% of the rovos of the Lakeview Mote Ladge.

&t,{S . 4a) Defire evert nocomon foc s problem

R: A:ﬂgncs £o R**J;T“

Sa =« 5‘»&*"* .
L..bv.cw”
P: >- P,qu.ln L L s ;‘*&‘5

b) Weite the given peobataltes in your
‘"f, N p(g)‘;.zo g(FlRl)
pPS)=.5¢ PFm*"f
pe)= 30 (F(L\“"’?

,{,; (c) What 15 the probabibity $ee 2 chamt will be samgned & room with fauky plumbing?
(Wark the peolilem crefelly, using yours soewes Lo poes (2) &d (b))

PIF)= PCFIRY2(R) + R (FISIRES) + PLFIL) L)
s (os)(.20) 4 Low.sa) ¢ (oR) (. 20)

ott.ezt, o4

n »n

. 054
45 () What o the probubility that s chest with & oo bevisg Tailly planteny wis
f accpned aooometodiom o the Lakeview Mot Lodge? (Waork the peoblem

crrefully, esing yours arswers (o parss (a) and {(b), and passihly par (c) )
PCL(FY s PUFELe) #(D
PLF)
Co®)(.10)
05Y¥

-5
T
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\ 3. A regional Whepbone company operales three identacal relay stalions af differens locations,
' During a ome-year peried, the number of malfuncticns reported by cach station and the

causes are shown below,
Statians

> D ' SRALR S
{D ) Problems with electricily sapplied 2 1 4| 7
(232) Camputer malfenction 4 3 3su=
{D) Malfunctioning edectrical equipment 5 4 2|47
{24) Caused by ather human error 7 7 spfi

1t 15 Ki49

Consider 2 mmdomly chesen reported malfunction. Let By desole the event that the
malfunclion 55 o staticn X, £y denoic the ovenl ik the msllunction 35 of sistion ¥, £y
demate the event that the malfuncion 15 & ststion Z Let Dy, Dy, D5, and Dy desole the
events comespoacding to the four causes, as shown in the table.

4 ’:(': {(n) Find the probability that the random malfunction is caused by “other humae error.

PIDY= 5 =

i ,{7 (b} Find the probabilsty tat the random malfusction & at station .

PE) = g+

(c) If & random malfunction s &t station ¥, use the notation o wnle the probsbility
‘f/‘{f that the it is caused hy "other hwman emoc®. (Wast for Part (d) to begin selving for
the numencal value,)

P (Dy]E)

¢ ’L} (¢} Find the numerical value for part (¢).

PDOE) UL , I
P (Dl&) - FE) ki T
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L4

\ 6. Recall the Moate Hall peoblem. There are three doors: 1, 2, 3. A grund prize bes behand
oze door; nothing bes behind the other two doors, The contestant wins the prize by
choosing the comest door, The game begias with the contestant chodsing an sratiad docr.
Monte Hall then ogens same ane other door, shamng thal nothing bes behind &, and
asks the conlestant whedher she wants to keep the onginal door, or 10 choose the other
uropesed door. Suppese that this camestit decides 10 change dooes.

Define two events: C= “the comlestant’s mntlal chaice is comrect” and W= “the
contestant wins the peixe™.

345 @ Whnismcnhmo(l’(Cb\/‘s AsSuming no cheking

plelw)Plw) . oP(w)
- pic) pced

3 obs  © Whnistevae s bW |CR_ O =

73 7 5 (€) Are Wand € mutzally exclusave? @ no
7 p-f»; (d) Are Wand € independent? yes
7. Cossider a sample of dalis x . x5, .. ., & Wnie the following formulas.
7 (f} (a) The nmplemcan._:
) ;: ..L ~N
1=

v

3 ’{; (b) The sumple standard deviation.

n ‘?@ '24.‘_"7;
= ;(42-/") -

3.
”n=/

?f-{-; {c) The sample mesn for recoded data ¥y, ¥, .- -, ¥y WhETE W, = 2430 for = 1,2, 0.
5 : 2+ 3 %

7 .(.’ (@) The wextbook discussion of histograms mentions both freguency sad relarke
! frequency. Foc o ssmple of size r, what 35 the relationship tetween the two?

N/A-é;fl ‘Fﬂ’\tn(j = ‘Ffﬁ:t.nc"
mn
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