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Mrrh 166 - Ilnd Etrn Revlew

Thc followiog review corcrs Sectiotrs L.l, L.2, l,t-1.7,2.1-2.4,3.1-3.4, 4.3, 44, 5.1, 5.2, M.l-M.3, R l-F.4, G.1, and
C.2 and contains about I Foblem (or I part of a Foblcm) Fr scction. Sime many sections contain multiplc topicg
thst can be addr€$€d h separate probldns, this review should not be uscd as your sole souce of practic€ prcblems as
you shrdy for thc final exam. You should ,lso revicw all cxrmples demon8ratcd in lccturc, problcms on thc cxamo and
quizzca you havc t kcn this s€m€stli, thc ouEgcstod honcwor* ptoblciE from tour lcrtbook, thc Problcms from thc
onlinc horneworts, and problcrns from prcviour wcck-itHrvic{s.

l An insumncr company cl8ssinca drivcru as lo$,-risk tf thcy dle sccidcnr-frca for I ycar. Past rccor& indicate th$
98% ol lhe drivars in thc low-risk category onc ycsr will rcm{in in that catagoay lhc ocrt ycst, 8nd ?8% of thc
dd\€$ who a$ not in the low-dsk catcgory orc ycsr will rmve lo lhc low-risk cstcgory thc ftxt ycar. (F. lr.dtu

dfulfu,b'lr&a{h.d.tb)

(a) If 90% of $c driveN in drc cornmunity o& in thc low-risk cs&gory dris ycar, whot b thc probability dror o
drivq cho6€n at random from thc comlnunity wi bc in thc low-risk catcgory tq,o yaars ftorn now?

L' . ! l ' . ' t tq<- L:- lJt) l  | t^ '  r tb{r '  X.

' ,  /o=
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O) If this t$nd continu.s, whst pdccnt of tlr€ drivcrs in thc comnunity will bc in $c lolP{irk catcgory in thc
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3. A sunry ol $onrc collcgc strrdents was conducted to oe€ \r'ttich of the fotlowing thftc countaies thcy had visit€d: u-Mexico, Csnad4 and England. It was found that

Ir- +r"rr.r..,ril :frf:: l# ]|:lff llT#',JI **'.""
q{h05c ,u"qfl 44 snrdenrs had visired cxrrty t of rhcse 3 counnies.

wfi. hadVitrt{ 3? shrdd'rs had visiicd only Mcxico atrd England.
f\Ulico. 53 st|rdcnts had visited Mcxico and Csnad{.

126 stud.nts had vtuiled Engllnd,
l6E studcnb hd visiEd Canada o! Bngland
,16 studcnb had visitcd ncithcr Mcxico nor England.

(a) How many sodcnts wcrc survcyad?

lota4+l j t  41+e4 +++f* l +aa =Fil
O) EunAtly Btud.nb survcycd hod visibd Canada 8!d Englsnd?

.!il+44 -- [,nr* j ' l

(c) Erylolly sudents sulvcycd had viritcd Mcxico or c.n.da but not borh?

ro+31 + tzr44= @
(d) What is he probability dut r Etrdomly 6ehct d studrnt fiom this curvry h.d b.Gr to nonc of ficr. lhrc.

counEid? : 
r--VT1
I  J '  I
l - t

[ / l l  I
(c) What b dtc probability that a randon y scloctrd ENdcnt f,on this survey had not visitcd &Ulad but h.d

b.cn ro at lcarioiE of thc othd two countrics?

Cla$ify cacb of thc follo\trirg tyF6 of raddom vuirblcs ss cithcr filitc discrrtc, infini& discrc(e, or cot inu,u8.
ood sta& thc possibtc vrlucs ol thc raodom variabla.

(r) X = ihc numbar ofblack cnts bring bodrdad at a kcmcl that csn hourc at mo6t 45 aaimals.

X-0,1,?, . . . )4 ' ; Itn;+. d, sLvt:t<

lo+ )q + t5
+t l

(b) y = thc lumbcr of gallod of wat.tuatrlck t thai has a msrifitrm copacity of 5 gdlonr.

NL!L< Anth,'tutu*
(c) Z = dle lumbcr of timc6 ttly phone rings beforc I answcr it,

7-- O,l,C,. . l,.r&",;1a- Q6utz7<-
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(d) tu€ thc cvcne found in (b) 6nd (c) mutu.lly exclusive?

M ot \ttt\wa!)^t u&Lulolt( 1i''aa-
L+ '+l^! UME h^ ei € AG =

7. Conside! tha propositions

5. Aflelia w!nt! !o save enough money so that shc *'ill have $3,000 to sp€nd on a t ip to Europe that shc is pleqning
to take in 5 yeals. If sl& opcm sn account paying 6% intattst compourdcd monthly with $400 ard makes rnonthly
dcposits for 5 ycrrs, wlut is tho sizc of the modbly paynctrt that wil rcach hggg ?

NJ= ta*s Pfi1r-- ? ---->

I\o-- lP FV -- 30@

(,,t , -4oo (/Y'-elY- 17
6. In an crpcriment, s€vcrat pcoplc arc randornly survcycd lo fiod out if lhcy considar thcmsclvca to bc ! Rcpublicsn,

Dcmocmt, or rndcpcndctrt. Bach pcrson's &spons€' along with his or h.i s.i' is rccordcd. 
R- RqoL^lr(ic4+\

(a) Write an rpgopria& samplc spscc for this cspcrinrcnt. 
i - Dp.'vAeVA-+

5--i((,rn),(K,F)1(o,A),tb,F),(t,m),(rf)J ?.f^*n1^**
(b) writ! thc ovctrr th.t tlrc F,eon survcy.d is femdc li1 ^ mhh

L'-1 ( &,r), to,rl, t r,t{ 
g' - s <'n^1"

(c) writc th..\,cnt ih.t thc pcroon survcyod considcn himt lf or h.rs.lfto bc an Indcpcdrdt.

^,(?t t - - lg{ f i \ t  (T,F)J

ca+ hepq*

p: Sofirc of the prEs€nts alt wrappcd
{: All of lhc gucsb havc 8riv.d.
n The food h mt rsdy.

Writa cymbolicslly thc stdenrcnt, "All of tha gucsb havc srrivcd, hot thr food ir not r€ady and nonc of thc
prcscnts arl lvrappcd." /

^ i t - , '  \

% /\v'/ t 'w?)
Writr synbolicatly tllc statcmd{, 'EilJrcr thc food ir lcady or all of the gucats hava anivEd, hn rct bo6."

^ 'cY?
(c) ftitc drc rtatqrEnt (* {v.) n p in Englisb.

W aA q.t 4.^t qwsts W N a ( { | rtl D r +!^t 6ool it fi 0 + ( u d! ) bu*
. .ar"^L 01-r 94+ ptl*fnts are o4oo42d.

(d) WriE dE sratednt - (rv pf in English.

, . ( ""Vp) --  ' t  rA-p

Ee"\d G

{rc.,c>\

U* l4 A^u^4#i.l'n"*q il^tyu'x rv1= a'^t-

"*id
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E. Th€ Capital fto crrdit arxd conp@y has found that 23% of its cardholdcn aIE latF in naking tbcir monthly
paymrnts. Find the pmbability that amotlg 50 rsndornly selcctcd cardholdc$, at lcast l0 bot fcwcr lhan 30 arc late

t .
A.

5. j  . . lo 
,

4. 1lt'P{

in maki4 drcir psfncnl in a psrocutar monrh. 
X , * fl,ic. e ezsscS

.'i..! (.rts " - [a*< i-,a4'"4
I c"4r1^1^r ?( rc tX < 5o) =bi'm,/{ (n,.vn)',

bino-ncl((Qt'x"1)

Frcd, Bob, oid Suc aI! all aticns wilh cxtrlrnely Iong lifc cxp.ctancics. Bob and Suo'8 conbircd !8. in }!€rs is
only hslf tl|sr ofFrcd's, alld Bob has bccn slivc fof tbtlc tim€s s! m{!y ycsrs as Suc. If thc thftr fricrds' cornbincd

ffiT-ji,XT#iiffi^iT'qva. [-t^'l'r pa]n{* ylzlll
il {;*r.,"9.t\*r:.'.,[ff t[: i-il3J- l:;Itiy|t t  L.  +t^,-alLtL; luzr) ' ,  I
t+ ut+z =5a+ x+g+t- so+ ) lhtr l .  

t t  bSlo 4tnr.s ttL, btt '
' ' 

"", t - yl ------- -iy.r"5rt ' o ' 
\tsltuu4-t s{/., ''-'4 a'"e

5' ",1.it ' 
i-u" ' , \ ii ,te 'b- ,t 

dl:--,

10. Sl.f, pcopL g.t tnlo an clevalor that ocwicls 12 noon i-o a ccrtain hrilding. What ir thc probabtlity that ftcsc 6
Foplc cxi! thc elcaator vith at lc&st 2 peoplc €xiting on tbc rsmc floof?- 

L- er*r"a \{,o-t a.r' -rras{ tuto a"{(\ 6'r. r+1 td""L 8' ooY

l(L\, t-!(e) d^-0.^t ec- -t''txnt tbqt r1"0"7aaa(i+ *diff;1lb'"'

,  r t ( ( , )  -  1 _ t l r ' ! '9 'L '1 = l -  . l lag. \  \ f t+3 |
:  l -  -6at \  '  I  w$') l ' r ' ' t *D '  13- 

=V7^*J
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ll. Construct the truth tablc fot N (pA - q)Y p.
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12. Bob just boughr r housc for $200,000. Hc madc a 15% do|ld payment rnd financed thc balancc with a loan that
hss an inteEst rate of 5.45%/ycar compounded monthly.

(a) ff lhc loan is amonizod for 25 yc.rs, what is Bob's rDodhly payrncnt?

N. WPs Pn? l, --z
flo-* 5,t15 Fr/= o $ loa.i,tt
0u. t10wt vl\--e.l\-,t1-,

(b) Aftcr l0 ycaN of polment!, how much .quity hos Bob .atncd on his housc?

€'ruitr : U*QA. 6l'kl'rr. - 
^AL'I 

Nr 6|,ll fttL:u u 
- !&ro\  -  ;215e8- '3- l  -| . =7:liil-t \

N-- l1)rro Plnl-= - roat,tt
11"--q4'@=9
fv-t'tooa/?t\--otv =o

I I  L1rst ,3-7
loSz.az+ la* as - l- ' lo ooo

i 141 ,uu,l
I 3. At I cortlin univcrsig, 65% of drc ahdlnts arc lib€rd .rts najols, ard 35% st€ rciencc mtjors. Fifty-two pcrccnt

of thc libaral srfi mqjors and 47% of thc tciancc majors a$ fcmslc.

(.) What tu dlc probrbility that. nndor y s.lcct€d studcnt at this univcrsity is I rci.ncc major ifit is hon'n that
shc is fcmala? n .ak- lq _ ln J4

L- U'wtt! l,'t ts w!'r L- '>n I L't U vr^Jot v - 4 |

'.K:,ffi 0/t ,At \
[r(clF)= 'wpg\

- - h'os\(o'"t)- {o,U6Yus}) t(o,rt;)0.*'tl

0. iA14 o(

(b) Whrt is drc probability that a randon y schct d studc t iB mslc and a libc.rlort' m.jof?

PUl1 A L)= (. r,5y,40 -- IDJ lr \

lDot

Uut i

P r> 1o ud1s>) +/ o'3tx o4?)
-- u.\  07Y

(c) At! dra cvcnts of bcing a sciencc rujor and bcidg fctDalc ind€pcndcnt? Why or why not?

{a3t $(

aft.nal
L,c)('q1):

q0?G\
(o.as)(o.soas)

o.rv#i  l  0 '115q
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14. tf ,{ is a 4 x 4 matsix, I is a 2 x 4 rnatix, C ie a 4 x 5 mstrir, and D k a 5 x 4 matsbl which of lh. following
arl possiblc? If lhe operation IS pos6iblc, givc dre sizc of dlc r€sultin8 nratdx. If th€ opcration is NOT possible,
explai! why.

A ;> A*'l

6\ Arc +D

-, 
* s1At S.,-rQ.(

f;LlLz
(c) cD - 5A

k-c
<:4-€>

+-9_.
(€4_ Wwvts+ a.dd- watrius-. '

ni^taY W )l,a- 4&rvrL hral',

LT-5A i5 4\+

[(co)' i5 4\+

3!. * 5A
4aq 4..+

5t n 7ta ,./

(d) rl(r.)r

Typo: A'(ctDr

t
3!
t tg

(<

io{

Ltt,7)cttr4j
C(r(u)

f

6 )ot

(b) How mlny bhct shirc cln hc cxFct to scl.ct?

al*\ r'rl&\

^*Ll

ora,4Ar g,*-@dt
{Y{ r' 4 tr.l
t-!=: J_f

15. Niko has ? *hit , 3 bl..k, .nd 8 bluc shilts. Hc nndon y s.L.1s 6 shir$ to takp with him o & bolinc,ls Eip. lrt
X &prarcDt dlc numbcr of bl6ck shinr rclcctld.

(.) Writc rhc ptobdbluty distritotiotr for x.

U 
^l^!-p{X'x) c1l5&)_

ct16,b)
ur,t)atE7)

C t lt'lr)

E(x)= o(F..) + ll#) +
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16. nle od& in favor ofthc ev€nt A are 2;3. The odds in hvor ofthe cvent I are 4:3. IfA {trd I src mutudly erclusir€
evcn6, fnd the probability thatA or, occurs. ----- 

-

?(Aug) =?(A\+?r 0)-Pl*nb\ 
eA^a)=o

17. Sevcral snack-sirad baSs ol M&M's l,crE exarnincd to dclami4c dlc numbc. of M&M's in aach pnckagr, 'Illc
rcsul$ ofthc sody arE givcn in thc tnblc bctow. --- 

X-

=fto + h2
- -  % r)  =l* ,1

Le ---.t nunbcr ofpackrgcs | 5 o 4 2 7

fu*-Xinto L1 ----a l= numbcf ofM&M's I l0 13 ll 9 15

(a) Wh6t should tha random varisblo X rggr€scnt, numbcr of p&kagcs or numbor of M&M's?

X---wnrtxa \/Yl&fnb
G) Gi\rc cxch of thc following for this dat! 8ct. Round to 4 dacinal placar vhcrl nc€cssrry,' 

,. prxt=-Zjotslt '- lV,osrb
ii. variancc = 5tr0l (Mts. Rrmrcy's cl&ss: Is thir a sample or a populadon?)
iii. modc=--tf- f . i.^"n=si--to,l-:6e,t d lY','' 6D qw'lL vo
rv. fil.(lltn = __tL

It. Solvc thc following systcm ofcquatiomi
x-2y+a=-3

2x+Y-22=2
-2.x+4y -U= 6

f I *

(vi -vr lvsl
lo{t) -1/f I'tt I
to"o o loJ

(r -L r t-71
I t  r - t le l
vL 1-1- lv)

1-f  a =*
! 'Lt t

! '+t

-L'5

d"*t-v,w&r.^s 'tt"3-t ^u'"^Ia ''

l , -2 t
x--  4t  *

,L
75

, t+- --
' r-- QtrLs

inft ni+e$ vrull1 1ol*+)'rnt .
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19. Tba tuc volumc of sodn h 2-litd bod€s psckagod by Acnc, Irrc. ts normally distribulcrl with a nra& ol 1.95 L
atrd a standsd dcviation of 0.35 L. 

| 0-
(a) Find 6c pmbability tha! a ratrdonly sclcc'tcd botdc cooiai$ nror! than 2 L of coda" ,L J,

PU>*)-nnvMclf('4tdt, , l t |€,0,75)

f) 35of s[ htlca csitain a volurnc rhst is lcss thu | '(rtl [s!.

0-'- \ n lJunm (o.zr;.1 r2at) -- t.t t t I
:;-w-

20. Solvc for r, t, a, qnd l9 h ths following mafix cqurtiql

f
A{a\

t
0'

lx  u1l  2 t1. l  -8 " ' l '  [ -+
l r  r l [ - r  o]* [  o -z]=[s l0 l

Lx-2t-8 -- -4

(tr)'2t = 4

- l t=L
? -- l

" l
t l

l -
?- l

J

-1 210
ffi
L:L-)

Ie-ar -yI
l*-z 5J

pr-tt-t
I
f - t  +-

- r rw -- f  ,
I t {  7Vl
L""-

A,L '  ?. \L
t i--= 

----a

(-,t o1 (-t ru1
,  |  |  

- l  
Ir l *  - t l  - l r  rD/

LJ\/r

x

rJ-

5

(-,t ,r l
t /
LE "J

7'5= tL

x(q-2
,v --  |  I

21, Horv many \{ays crn 4 trd cr.yor8, 6 bluc c.ayous, aad 5 ycllow ctayo$ bc !!!g! if cr&yo$ of hc
lamc color art idctrtical? ?e(

ffiTistrnt | ( l,vx lttltt$flF| p^blr")

l5 l
' - . - - '?Llt vl.s! b4o,b3
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22. Blliot sants to tuy Olivia 8 rnovies for hcr birdday. Olivia has given Elliot a list of 15 diffcrrnt moviq! rhat she
would lil(e to have, but Elliot lcff {|e list at honc. rlq-orov wars c€n Elliot rsndomly choosc E movias off a
shelf thlt has 35 difidctrt novies (15 of which are oo Olivi{l list) snd gc{ 3!@Z movi€s that arc on thc list?

I Ot- r+\Or<-

(1actr \ -7 , .  E{o. \  I

Qtr,l\Uto,t) + c(15,8) l3s,  rc<

23. A nndon vad.blc X has s rl,an of 34 and a standard d.vidtioo of 2.5. Us. Chcbychcv's in qudity to cstirnstr
P(28.15 <X <39.25).

lrL b1.7t
i i1€ ,24--ifr -6e<

5.e5=\Lrl,6
t , t  =b

p(^sxs4N'+31.25) > l- #
fZ-,1-\= 
\'.r-l-J

x 0,11i1-

@aaararcaisjoint.frr.,.a 
(d) {c,?,3} € {arc,e,3,5} F^1s4. {",e,2\9J",",rO,1

@a,z,sl e nuetut. Sw'.lr;,Nd,a,t",5J @tu"n*a**rr* gg. b2- 
i5 U iur- -

(cr.cc FAlr4 (D (AnC)" = {3,5} F..l* ,ry.lC,el\

le!cLr,.,^t si q€c-(r-t- ,off.,;,1J,5,jj,r,+s1
25. How nuch should Bob iivcst now in a ssvings account payitrg 2.25%Ecs! compoirdcd daily-so lhat at lhc cnd-of

l0 yc{s hc has $25,000 in th. accoutrt?

N-'3u5x to Pmf - o

24. LEau = {a.b.c,d,.,1.2.3,4.5}. and lct A = {a.c..,3,51,8= {1,2,4,d}, and C = {c,?.3}. w}ich ofqtc fol lor-
in8arctruc? L- .la,b,4,t,L,+,f5

t\o').7s ({--AsaD

I'P 1 l/\'lh'Ao5
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Ae4'rding to compady rEcords,24% of all customers at Acrnc HardwaF on sny particular dry buy cault

(a) Find tllc probability thrt among 35 randornly s€lecled cllstodlcrs, at most 7 buy caulk that day.

n--3i

Page | 0

"srcura' - lll.-Jv^tLL rpinawdf(aq. 
^4,'t) 

--
?'-.u
{nrq/

O) How many ofthc 35 custonErs cstr be expectcd to hry c{ulk?

E(xl--ng= 55xoa4=

0.31^8

27. (Scqion O. | ) Roy qnd Claficc play a gam. in which ftcy cach 6ip a coin at thc aamc timc. If both coins lsnd
he.ds, Roy pays Clstic. $2. If bolh coins land tail6, thcn Clrtricc peys Roy $3, If Roy Sctr hcadr and Clartc€ gets
tails, Clrricc pays Roy $5, Odtc isc, Roy pays Claricr $6.

optimal sEatcgic8 for each play.r.

i l$ '6^i tur '  (^^\  -  ' ) '  t r '  k l  rL l  '
uvo&^, 

fffra^'- t5 -l '
Ln*"fiAitt1 ?-v^t I a*-A AN iq'J^su-tA (I% bUn'r,l

2E. John bonow.d $378'fiom Bob, who ch{rgcd him simplc intcrcst at a ratr of 3.?% por y.lr. Aicr sornc tim., tohr
Fpaid Bob with $401.31, Ho', riady months pals€d bctwccn drc tim.0utJohn borowcd thc moncy snd tbc timc
hclcpaid Bob? 

A--?rt

l r tot: t l -nl l  --  t1g *D'061 '*t

3w

t y,u 'kn,ryE =fuOrnot[r
ve-

29. U Am i6 cardng inicrast ir ! s{vings account !t a mtc of 1l.2%/ycar comgoundcd quaItcily, by whst Frccnt will
ha! &count grow by in ona ycsr if sh€ mak s no additiond daporit$?

(htsis oquvoJe.* n elVI\ frv {Lc
( o. r4.tfriw'ra+e ( i^\t(?;t )

ntir,'r,4)'-"@
Wrh* 

awwu.a{ Sidl
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A husines6 analyst sordied a group of cm buycts in a nteliopolitan ar€a (all with goss alnlral incofiref of$l rnifiion
or mor€) and found lhat of those who cutendy own an economy car, 25% will tuy a mjd-sized sedan ard 5% wiU
buy a luiury s€dan for thcir rcxt car. Of those who cun€ntly o*n a mid-sized s€dan,40% will hoy an.conomy
car and l5% will buy a lurury sedan for their rcxt car. All of tho6€ who c|'rcndy o*n a luxury s€drn will never
buy aly olher typc of car again.

(4, W.irc thc transition matrix for this Markov proc$s. If there are any absoding statcs, list thcm first in the
matrix. , ry*j

- L- l:- ln

I i1 a/v\ absnbi U Sldlt '
J

Ll I  I  o.ut  0, t (
0

0

0.1 0,+

0.45 o.

o,4 1
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(c) Wtst is thc pmbability th6t somcon who initially owncd a ndd-siz€d s€dan will cwntu.lly own a luxury
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(b) If this Eansition rnatrix is foi a rcgular Markov procass, 6nd thc sleady-stat distribution, If this transition
rnatdx is for an absorbing Martov proccss, find the lfunitinS matrix.
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I | . (Scction C.2) td A = | -j" 'r? tc rtrc payof nratrix for ! two-pcrson. z€rD-sum garne.
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(a) Find dte optima.l ftixcd straacgrcs for c.ch player.
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