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5.3 For each of the following indicate if a discrete or -
a continuous random vfriable provides the best a) ﬂ_{cﬁe ,ée
definition:
a. The number of cars that arrive each day for b ) Ls cre fe
repair in a two-person repair shop
b. The number of cars produced annually by C) Coon ArvodS
General Motors
c. Total daily e-commerce sales in dollars
d. The number of passengers that are bumped o / Jrx C-/-e-l(&
from a specific airline flight 3 days before
Christmas
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5.13 The number of computers sold per day at Dan’s 5 13)
Computer Works is defined by the following proba- :
bility distribution:

X g— 1 2 3 4& 5 @ a) P(3éx< J)
P@ 005 010 020 020 020 015 010 = #(3)+ £04 ) +f{5)

S - 020403040152 055
i P <2297 b) PUX>3) = $le)+#(5)+ F(E)

= 0,200,154 O NI =845
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=9, 35
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X 13 af lat 3 — p(x33)= I1- F(2)
X 5 less Hhea 3 — p(x23)=Fl2)
X3 af met 3 — P(XE3)= F3)
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521 A municipal bus company has started operations in 5.2/ / e

a new subdivision. Records were kept on the num- :

bers of riders from this subdivision during the a) {:

early-morning service. The accompanying table 4 o

shows proportions over all weekdays. 0,30 V
Numberofriders 0 1 2 3 4 5 6 7 0,5
Proportion 002 012 023 031 019 0.08 003 0.02 ”» ¢

Flx] 003 0.14 2.3 045 0.97 0.95 o 3
a. Draw the probability function. . a%s o
b. Calculate and draw the cumulative probability : "

. - - 3
function. o 1

¢. What is the probability that on a randomly cho-
sen weekday there will be at least four riders Fq, "

from the subdivision on this service? | o e e s e s o e g |
d. Two weekdays are chosen at random. What is z q‘.‘;r —
the probability that on both of these days there .
will be fewer than three riders from the subdivi- af 1 ‘
sion on this service? o 1 :
e. Find the mean and standard deviation of the 06T ."—"'é
number of riders from this subdivision on this' ast i
service on a weekday. oyt !
£ If the cost of a ride is 50 cents, find the mean a3t o)
and standard deviation of the total payments of o1l "
riders from this subdivision on this service on a i *—0
weekday. i {—b
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L=
o~
Y4

X
€) P(X26)= 1-P(x43)= 1-F(3)=1-0,68=0,32
A) prxe 3)= F(3) = 0,68 S -cont) St —dour (50X)= 5@ ' = 70,31

DL hoth ave bis then 3)= F(3). F(3) = 0,68 "= 0,4624

e) y/E Flx)= Sx-tl)= 0.0,024 2.0,12f —---4 2.0,02= 2,99
f()(zj_-_- St Alx) = 0?0,02,’-/.20;/21‘ e p DT DOL = [} 9
o % vadlx)= /6, 93-2,99"22 2 o= (2= 1,41

£) FCS0X)= 50-£(X)=50.2:99 = 1L3,S Can #s ; VeréIoX)z 2500 Var(X)
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522 a. A very large shipment of parts contains 10% 5 22)
defectives. Two parts are chosen at random from < a ) - é
the shipment and checked. Let the random vari- p =0, /0 2064 /Q/— /
able X denote the number of defectives found.

Find the probability function of this random A= 2 J X g # ﬂf é.yéclé:le. /Q’sz

variable.
b. Ashipment of 20 parts contains 2 defectives. = &:8L
Two parts are chosen at random from the ship- /0 ( X = 2) = &i19.0i19
ment and checked. Let the random variable ¥
denote the number of defectives found. Find the p (X=12 ) = 0, 10. 0,99+ O, 99.9,/0
probability function of this random variable.

Explain why your answer is different from that = O, 15

for part (a). ‘f- ’
. Find the mean and variance of the random vari- 2 = : - &
" e, Plx=1)= ©.9-99
d. Find the mean and variance of the random vari- :

able Y in part (b). N X / & 4 2

4(;) / o F @ olE 9,04
4 )2 aéf/l 3
Seloct =2 Py =0) = (g)(a. to/lasd o pos
15 W ‘”# /af/'_f : 2 gy = =y
(%

T:Zo/aan‘;
Pld=1) - /J(/ ;ﬁ/ﬂ 2) = (:)(3 /‘&,aaz

(2‘7 (%)
5/ o 4 2
75 C/)/ 0,805 9y apol

o159 0,004

=,
Fix*)= 0% 0.8/ # tiouer 2% 00l = 522

= -~ 1§ =42
o= VerlX)-= 5,30~ 282 "> O, 18 » o= ,/a,f'i %}4
0,69

JurECX) = 0. 0kl 40,164 2. 0001 22
x

X

aﬂ// £CY) = 0. 0.505+ 1 @pgit 2.0,a£ﬁ:_g£_g

ook= &, 20 L

Frgt= ok 5,805 + 4L QIEI+ 25O
f_;z.'-. Ve (Y] = O« 20/ = 2,2% o9,l6l ; o= [,06/ 7:‘9,401
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523 Astudent need
. s to know detail gnm 5
-y e s of a class assi
15 due the next day and decides to casill fellrz‘-:r'i:.f 23 c% / £ 40

-

class m 2

for any ;I;E;zr;im this information. She believes that

necessary mermr C.aﬂ t‘he probability of obtaim‘ng the

calling ation is 0.40. She decides to continue 4 "/ =z 0,60
& cass members until the information is X # ;ﬂf N @ P / /6/"

h ) 2

obtai
ained. Let the random variable X denote the num-
ne.ceSSt 77 /é/,” o#da

ber of calls needed to obtain the information

a. Find the probability functi
b. Find the cumulative pr ; 01.1.0f X
c. Find the probabil: probability function of X. -
requireg.pro ablhty Hiabat least three calls are f ( X = K/ = % 6‘/ = ﬂ(é o " 10/ 40
s R 4 it it SO
x=4 M/ﬁf xﬁ
b) X < £ %/j
o - Lr
Flx)=prxex)= 5 1) = = 0.60% 440
A4=L ,é:.."/

X
_ a0, i-ob0"_ 4-0.60”

/-Crb60

c) P X43)= F(l=1- o60*= 0,649
f-FlY)= L -O0bG= 0,36

pLK 23] =
e Strategy 2: A profit of $1,000 with probability
0.50, a profit of $500 with probability 0.30, and a

529 An investor is considering three strategies for a
$1,000 investment. The probable returns are esti-
loss of $500 with probability 0.20
e Strategy 3: A certain profit of $400

mated as follows:
Which strategy has the highest expected profit?

o Strategy 1: A profit of $10,000 with probability
0.15 and a loss of $1,000 with probability Would you necessarily advise the investor to adopt
) o o this strategy?

0.85

5""”'{8/2” £: f(/%/;f}: 10000 . 0, 1500, O £S5 = LSoly
f(ﬂ'aﬁ'//: 1000 . 0,59 # 500.0/79 - 5090.0,2 =550

% t‘raéf# - 8

fﬁ’a-/é/y.?: F(Fshs
£ /kaJ//mﬁA?/é- /%uew'%/fé P

Cchs? Ae—/du% wf/l (=4

'7[/_: 4()&: j = 4&0

S d
foo S é % /eﬁa«ae a” /wm%

Uk probobilihy. T Phork Shotegy 2 03 bt
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Jwecid sy,

X #

2=-X
b )
7;é/) /{X:K}:f(ﬂ/: Kx‘y/ ' § /
| o Ve iX)=n.p. (1)

la-¥+2)

= f()(}:' /"/
g n! -4 ...
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539 A tompany installs new central heating furnaces 5 3 9} X : # d’f 3 M/,M 57

and has found that for 15% of all installations a A v ur St .3{
e P 4
return visit is needed to make some modifications. Six j[ aﬂL /reel a 7’

installations were made in a particular week. Assume

independence of outcomes for these installations. R [ e 6 . ~ O / 5]

a. What is the probability that a return visit will be X Y g,},de@/ N=06, /0
needed in all of these cases? o

b. What is the probability that a return visit will be é O.ES = g, 0000/ /
needed in none of these cases? a) P(X,.é):/éj O{fs »

c. Whatis the probability that a return visit will be - b

needed in more than one of these cases?

Q é
}) px=0)= (8] 015", 0.5
) pexSt) - L-pixed)= L-[FH)r 1))
C

' obst= o
/(K:/j: /{//;: //é/. ﬁ//.g

= O, 32T

479

P (X )/):: -
o exgected # ot reficas el el e
o/) r i o ValX)= £.0/15. d9.8£5 = 0,

o = 0,765 :0(3‘;5 :

— T W ol v "'"’-!aCtU!"'“??‘z&Hfa_cg;lf
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5.46 A campus finance officer finds that, for all parking

tickets issued, fines of 78% are paid. The fine is $2. 5.4 5) X 4 alf /b.f.él? 34&4)4 /hot}/

In the most recent week 620 parking tickets have
been issued.

a. Find the mean and standard deviation of th y ¥ = j . /
Ellmber of these tickets for which the fines :rﬂl XN jf/}dﬂu a/ [’4 B éﬂl / B 0, ?‘f
e paid.
b. Find the mean and standard deviati =
and standard deviation of the a}f[X/; 0’2(9- ﬂ,,?-f 4&?-’7/5

amount of money that will be obtained from the

ayment of these fines.
payment of these fin [/g-(){)::é)da!}fa’ 22z /06/4

(- v,a6{4 = /‘:9{31
y) F(2X) =2 FCx) = 2.668,6 = 97,2
L B K] = 4 VerlX) = 4106064 = 625, 6

Skl bour (2X)= \[425,6 = 29163
548 The following two acceptance rules are being con- 54; ) X v # # aé 4 /;

sidered for determining whether to take delivery of

a large shipment of . = o
of components: /\(/\J j/. “/ [ﬂ ;'/ =

® Arandom sample of 10 components is checked,

and the shipment is accepted only if none of =
it Azl cnd Plhcept)=(X=0)

Jlens.
g 29)

them is defective.
* Arandom sample of 20 components is checked,

and the shipment is accepted only if no m
ore
than 1 of them is defective. 4 /o { ﬂf csf f / =

Which of these acceptance rules has
o . the smaller L)~ PIX & /
probability of accepting a shipment containing 20% /. / Py 20 ‘{ /0 m&q# /...- (I\/.. )

defectives?

o
/éd 0126‘.944&9 54/0%

‘9
10 040 %% (%)% 20, 0,80

ltept) = Px E1)= #00)w F(Y> Y

ﬁ};z‘ Cose ﬂ:lﬂ aﬂa-/ /
Cecanad A malle -

A/fl{?f /)/aéq///é( o7 a":‘y’zeﬂm_’

not know the source. A random sample of 20 items
from this shipment is tested, and 1 of the parts is
found to be defective. What is the probability that
this shipment came from the more reliable supplier?

[Hint: Use Bayes’ theorem.]

5.49 A company receives large shipments of parts from
two sources. Seventy percent of the shipments come
from a supplier whose shipments typically contain
10% defectives, while the remainder are from a sup-
plier whose shipments typically contain 20% defec-
tives. A manager receives a shipment but does

e s r. _ A0 Q1 P T
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For SourcaH, we howe; =

0;90 = 4,270
peX=1AR) = /26‘) 0,10 .

i (9,50 : 0,058
p(X=218)= & 0,20

PCR). PCX=11A)

Ak pea). PUK=11A)E PLB) P (X=414)

01}0.01'2‘7'0 - i 916
S oares 000058 T 7
W/Kz Zﬁvc ﬂ/.r////cxzéa/L
5 %7\ Sotoct 7 ﬂ;“ec/{r /‘a;%;/é{
-5 527 X af Tgee T T
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Alp Giray Ozen | 0533 549 91 08 | alp@lecturemania.com | www.lecturemania.com



lecturemania

5.57 A bond analyst was given a list of 12 corporate
?  bonds. From that list she selected 3 whose ratings
she felt were in danger of being downgraded in the
next year. In actuality, a total of 4 of the 12 bonds on
the list had their ratings downgraded in the next
year. Suppose that the analyst had simply chosen 3
bonds randomly from this list. What is the probabil-
ity that at least 2 of the chosen bonds would be L
among those whose ratings were to be downgraded Pzl 2 b aod. (s

i WA erﬁ/z (W=12;85=4,n :‘9
()08, (803 5236
[ (%)

Aﬁ'/kfaﬂ ﬂf.}z{"//u 79,2

X nJ fo.55on (/)) N Bate o4 Alan
-A x

e .A
x/

P(XQZ/:: "1(2)1‘ f/.?):

/’()(:x}: %{X/::

2

oz £(X)= D ;o F Var ( X) = /1
# Jao ;,‘y/u of pues s
(i) Foisson Sitos o & o Ao or a Hicrele
rondr variabl, a/? rean i Amown D lVie [foiuan a7
(7] Disteibitin 55 Biromind bud a & LA
2 small ///aﬁw% /:/9.47‘) Hor ced A=np
i sz Poison Agmoximatar 7 Lianisil

Nofe /72/477[,' /,& A.—:- £ &a,l ewver % /”’uy A’”‘g';
Her et Fumes s bo e sare . /#, )é,- exau/é,
3 e.m?é/w.ce,,é aid monrh 1 aJéa,/ vsLe /ZW;{;-AWA/,

Alp Giray Ozen | 0533 549 91 08 | alp@lecturemania.com | www.lecturemania.com



lecturemania

f?@ & e averapz g am'iéﬂz_/r Decor s a wee.é

at £S5 AI%WG;{ wp7
")ﬂz‘ éa_ré 4 ﬂcc.:?zéé w/y gccer ,t.ex-/ wee.['7

é)ﬁ- acazéiér a//'l oL /I'Z.Xzz/m//‘7

sy  X-# Jyéafa-’c/wzf L a wee k

@ prxsz)- 1-PCxE2) = i—ﬁ/&/f//ﬁj
3 .0 .y 0
= i-fete 2 g 5’/ =0, 501
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Y A S5 san (A= 3-4:/-’—/
- 12
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. - 0169/3

pPlY=5)~ &

5/

Ag &7 ASUrer? ce aa,ﬂ/m# /p/cé [My/gébéj-
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B We. sum over X 5 %ha/ gyl &/ Y and’

Sum oOver Y & 7444/ May/})a/ d’/ X )
: = we. U PXTY=4)= fiXr 4
G T fudd PCX/ 9/), ce [(KTT. —_‘Zg“’/y?&/
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X
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FexH= S A, FOI% 52 Y
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EioXr b8eaj= w LX)+ FCY) £ e

Vi LakpdGee)s l/ar/a/féﬂj
= aZVW/X/f Y, Ll/af/y/f-Zaé éué(/y/

5.77 Consider the joint probability distribution 5 ‘?"?') %
ot G,
1 2 2 PlY=
y 0 0.70 0.0 ___/ & r/ %)__
e o0 o | 490 o0 o, %0
a. Compute the marginal probability distributions
for Xand Y. j
b. Compute the covariance and correlation for X L MO o130 o139
and Y.
¢. Compute the mean and variance for the linear
fu(;r::t:}':.:u:1«*«’:3};{#&15_1l ‘ . o P(X= x) 010 139 V/ oo
a X | & 2 Y] o© £
p(Xzx) [ are  aso L4 | aro 0,39
,é) //:f()(/:: 7. 0,940+ 2.9:,30 = 353 My = f/y/: o, 3
x
[‘[xa'): /%m,}ﬂf)?ﬂ;jﬂ: 1,9 f(y‘j:' . 3
6;_"2':_ 1:9—1133‘-&(21 d;: v g
20 = 0,80

F(XY)=1.0.040+ 2.0. 0,0+ 1. 1.7 2+4+8;

Cov(x,y)z L6~ 43.03 = 224

-

N o 2/ =4 s fofct Ao Fve Lo ,4/0)‘56#4;

/ ‘_‘/;2/. d.2/
6:/(;9‘//%_‘/)?569 So /}9&9—& /%97' /Jﬂ#ma/”/, @
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5.83 A real estate agent is interested in the relationship

between the number of lines in a newspaper advertise- )

ment for an apartment and the volume of inquirjes q, /: [ )(-'-’ L ) y = 4
from potential renters. Let volume of inquiries be

denoted by the random variable X, with the value 0 for Z L )
litfle interest, 1 for moderate interest, and 2 for strong = / ( X = ‘L J H = 4

interest. The real estate agent estimated the joint prob-

ability function shown in the accompanying table. =5 0.0 g+ 0, }4 - /¥ 2.? s d?‘ = CQ/ 53
Number of Enquiries (X)
Number of
Lines (Y) 0 T\ 2 ) 1) = 0,094 D3+ Or 03 = ;19
3 0.09 014 \ 007 A PLXz ('9) -
4 0.07 0.23 N 016
5 0.03 0.10 011 -,:{ } ko by 5
__———-_——__ﬂ
a. Find the joint cumulative probability function at e 2 3
X =1, Y =4, and interpret your result. 8,09 . o,07 - o,907
b. Find and interpret the conditional probability P (Y / Xz 0) .;Ll'-ﬂ‘ B 019 "5}-5
function for Y, given X =0. 3
c. Find and interpret the conditional probability =0, 4,} o &y J?‘?' =, /5
function for X, given Y =5.
d. Find and interpret the covariance between X
and Y. ond correlation
e. Are number of lines in the advertisement and c } ){ I O 1 2
volume of inquiries independent of one another? :
20).0p5 22.04n 2%y
P(x[d> 5)/43& ol v il

PlYz5)= 0,03+0,10+8,1/=0,2 ¢

Py a2y

o i 19
// My = ElX) = 0. aglF r 1. aipfw 2. AR <LI5  X| 0 1 2
FixY= 020,43+ 1% 0.byp+ 2* 34155 [, 6}o13 o4t a3y

T 48]~ Li5*>a, 51

y= FCY) = 3.03G +4-066¢5.0,2,=39, 9] 3 4 S
F1gY) 2Eog0s LrokbeS 0t lhoh )| ate 246 a4

2
OE—L: /5,56’3154’ = ﬂ/gé
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