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Questions ond Problems
l' Foг еасh of thе гоlloйn8. rе$ thе indiсatе.i

^ .  n  =  1 6 , }  =  l ' 5 5 0 ' s ]  =  1 2 ' Ц : д  =  l . 5 0 0 .
t i ] :  д  >  l ' 5 0 0 ' a  = , 0 l

b . ' ?  =  9 . '  _  l 0 - ] . J r  = , 8 l ' н 0 : д  =  1 2 . н L : д  +

е .  n  = 1 9 ' l  =  1 7 ,  s  =  l . н o : д >  1 8 .  н  | р <  l 8 '
a = . 0 5

2. Thе еstimatеd vаnanсе basеd on 4 mеаsurсmеnts
ot а spriпg tеnsiоn wаs ,25 grаm ' Thе mеaп was з7
grams, Теst tЬе hуpolhеsъ thаt thе tтuе va]uе ь з5
gгams, Usе a = ' l0  and н|:д > з5.

з.  Apopulat ionhasаvar iапсеdrof  l00,Asаmplеof
25 from this population had a mеan еquаlto 17,
сan wе геjесt Ho: д = 21 iп fаvor oftli: p + 2l?
Lеl a = .05.

4. supposе a sаmplс of ]5 .uters from а givеn suр-
pliег hаve an аvеrаgе lёngth of 12,04 inсhеs aпd
|hе sJmplе \LапdJгd dе\ |аL lon i '  ,0 |5 inсh.  lГа ь

.02' сaп wе сonсludе thаt rhе аvе.аgе lепgth of I!е
rulеrs pгoduсеd by this supрliег is 12 inсhеs. oг
shоuld wе aссеpt н.| р + 12.00?

5. Тhе dгаinеd wеiфts' in оuпсes. for a sаmplе of 15
сans of fruit arе givеn bеlow, At a 5 регселt IеУеl
ofsignifiса!се, usе MIN]TAB tо tеst 1hе hyрo1h-
сsь 1ha1 on avеragе a l2.ounее drainеd.weighl
standard is bеins maintainеd, Usr H|:д + l2,(J as
thе allеrnativе hуpоthеsь.

l2,0 12,| |2.з |2.1
l l . 8  t 2 . l  1 1 . 9  1 1 . 8
12.4 l  r .9 12.t r2.1

t2_2
12.1
I 1 . 9

An аdvегtisеmеni for а Ьгаnd.namесamеrаs@tеd
thаt thе сamегаs arе insресtеd аnd that ..60 pеr
сеn1 aге rеjесtеd for 1hе sli8htеst imрегfесtions'',
To tеst thЬ аssеl1ion, yоu obsегvс thе inspесiion
ofa random sе]есtion ofзo сamегas and find thal
1 5 are rеjейed' Construсt а tеst' usin8 a = ,05,



7' A 1984 studу indiсаtеd thаt thе аvеragе уеarly
hоusing сosi:{or a fаmilу of 4 wаs $ l 2,98 з, A ran-
dom sampl€ .if 200 familiеs in a U.s' сity геsultеd
in а mеan of$14'0з9 with a staпdard dеviаtiоn of

$2.129, Is this сity's samр]е mеan signifiсantlу
| . t8hеl  lhаn lhе poрu at lo1 пеJn: l  \е a _ ,0<

8. Thе da1a епtry opеrаlion in а largе сompu1еr
dеpагlmеnt сlaims tha1 it givсs ils сustomers a
turnаIound timе {)16,0 houгs оr lеss. Тo tеst thь
сlaim, onе of thе сustomеrs took a samplе of з6
jobs and fould rhar fi € samрlе mеan tuтnагound
timе was ' = 6,5 houБ with a samp]е standаrd
dеviаtiоn ofJ = 1'5 hours' Usе tto: p = 6,0, н|:д
> 6,0, and a = .]0 to tеst thе data еntry opеra.

9. Тhе fоllow]бg data терresеnl thе dmе' in sесonds,
thаt it look thе sand iп а samplе оftimегs tо n

out. At rhе ]0 ретсеot signifiсanсе lеvе], саn wе

Lonс|udе lhа l 'nе mеап |o l  l lmeБ o( lh:\  l )  ре .s
nol  еqLa| lo lhе nоm|1J ' l  minUlе<:
! '  l ' с H  i ,  l 8 0 . s l h е а ' l е г n a l i . е h ) p o 1 h е s Б
ь. Usе МINITAB to tеst (1) нl: д * l80 аnd (2)

t{|:  д > l80,

r90 199
l 8 l  l 8 з

198 116 180 \11
208 188 198 165
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с' t\е{ dru8 Б sаГе Lo u'е 'еьls nец dгuв i'
onsafr whеn dеtеnтlining whеlhеr thе FDA
shoutd a1low а new arthritis mеdiсinе to he
sold.

d. Nеw tгeahеnt ь safe vеrsus пеw 1гeatmеnt is
unsаfе whеn dеtегmining whсthеr thе FDA
shоu1d allоw а ltеw trеatmеnt for AIDS to bе

l ; l .  (  omраle Ihе сonсepl '  oГ iл.еnJ| сst imal iог d i .

сussеd in Chaptеr l0 wirh thе сonсерt ofhуpoth-
еsis iеsd n8 disсussеd in this сhаptег- нow arе thеy

15' сompаrе а onе.иilеd tсst with a two-tаilеd lеst.
с i \е \omе с\аmp|еs ьhе|е in а onе la i |еd .е '  i5
pгегеrab]е to a twоtailеd tеst' Givе somе еxamplеs
whеrеin а two.tыlеd tсst is prеfегaЬlе 1() a onе.

16. Briеfly ехplaiD what is mеant bу thе powсг of a

tеst, whу ь thе powеr ofihе lеst imроrtant.?

17. What ъ а siтnplе hуpothеsЬ? Whаt is a соmрos.
itе hуpothеsis? Givе somе еxamplеs of а simple
hуpothсsis. Givе somс ехamplеs ol a сomрositе
hypоthеsь,

18. In l98l thе еlесtion for govеmоr ofthe state of

Nеw Jеrsеу in whiсh Tom Kean dеfеаtеd Jim F]o.

no wаs so с]osе lhat Floriо dеmandеd a гесounttDg
oithе votеs. lf уou wеrе Flonо and уоu wете сoп'
dUс| ingаn | .  po lhе 'Ь rе. ,  oГs howon lhее|ес l ion,
whаt would }our null hуpothesъ bе? нow would

уouт answеI сhаngе ifyou wеrе Kеan?

t9. In соnduсtiпgan hуpothеsistеst. hоwdowedеt€r-
minе thе rеjесtiоn rеsion?

20. Bгjеfly еxplдin whу thе сеn1ral ]imi1 1hеoгеm is

]mpотtanl in hyрothеsls lеstlng,

2l . Еvaluаtе thе fol]oйng statеmеnt ..Ifwе rеjесt thе
null hypо1hеsь ihаt д = p0 iD а two.tаilеd 1еst, wе
will аlso rеjесt it iп a onе.tailсd tеst (using thе sаmе

22. Find thс сritiсаl valuеs for thе foilоwiпg slandагd
пoптal distгibu1ions:
а. Тwo.tаilеdtсst for a = ,05
b. onе-tailеd tеsi 1Ьг @ = ,05
с. Twolailеd tеslfoг d = ,0l
d. onе.tailеd 1сst fo| a = .0]
e. Two.tailеd tеst for a =.10

f. onе{аilеd tеst tъr a = 'l0

10. lпdеpеndеnt таndom sаmplеs 1iom normal pop.

ularions with thс samе vаriаnсе gаvе thе геsul1s
shоwn in thе followin8 taЬlе' сап wе сonсludе
1hаt thе ditrегеnсе betwееn tье mсans. д' ' д:, ls
lеss thаn 5? Thа1ь, tеst нd /,L - р1 > 5 with a =

.05.

i-_ :

lk _-

;Е_
i.Е
lrt r

samp|е
stаndтd

,l Meаn Dеviatioп

l 15 22 9
79257

whai ь hуpothеsъ tеsting? Whу aге wе l ntегеsted
in hypo1hеsis tеsting? lп hуpothеsь tеsting, is it

рossiblе to provе a hypоthеsis truе? ,
Whаt arе thе tуpеs of еrroгs thar с+n bе madе in
hурo1hеsь tеsting? whiсh type of€Itor is gеnеral]]
rеgardеd аs moте sегious?
Еoг еaсh of rhе folloйng pаirs of hyрothеsеs.
ехрlaiп whаt thе nu]l hуpothеsis shouldbе,
a' Not guilty vеrsus 8uiltу in a сourt саsе.
ь. саgr is sаfе vетsustagе Ь unsafе whеn tеshg

tье sаfеtу of1ion са8es,

l l .

12.

r*a
.lЕ- 13.
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2 з .  \ o u a l е s i v е n l h е i п l o m a t j o n  r =  i 0 , o  =  2 , з n d
, = J) ,  (  o lduс l  lhе гo||oйn8 h)рolhеs i '  lе\|  а l
thе ,Ll5 lс\ е] ofsignifiсапсе,

н 0 l { . = 0  v е r s u s  н l : д > 0

..24. Usе thе iпfoгmаtioп givеD inquеstiоn 2з to tеst

н 0 : д = 0  У е г s r r s  н l : д + 0

аt the.05 ]еvеl ofsigniliсаnсe'
2 5 .  Y o u а г е 8 i \ е л | h е l n | o m а L j o n  i =  | J 0 . o  =  J U '

аndл -  20,  сorduс l  lhе гo l los Ing hyрolhеsjs lе5 l
а1 lhе U| ]е!е| o|s igni l iсаnсе,

H 0 : д  =  l 0 0  v е п u s  н ] : p > l o i '

26. Use thе informаion sivеn iп quеstion25 to теst

t lo:p = i00 vеrsus tI]:д* l00

at thе,0I lеvе] ofsignifiсаnсе'
27. Y'o! aге giYеn thе infoгlтаtion т = 1,050' .! =

2j0.  аnd л -  20,  (  огduf l  rhе |o| louлng h}polл.
еsБ теst а1 thе. ] 0 lеvеl oгsigлj6саnсе

t Ь : p =  ] l 0 0  v е т s u s  н L : д <  ] 1 0 0

28. Usе thе infoгmation given inquеstion 27 to lеst

H n ; д =  1 1 6 6  y е r s r r s  н l : р + ] l 0 ( ]

аt thе ' l0lеvеl оfsignifiсаnсе,
29. А sаmplе of 100 studеnts in a higЬ sсhoo] hаvе a

sаmJrJe mсаn \сoге o l .550 on lhе mаlh poi] ion oГ
lnе sA |  ,  A\suming lhа l  drе \аmplе \аnd.rd dеvi .
а l IUn Б -5,  

|еst ,  а l  lhс ,05 |evе|о| sIgnl f rсJnсе '  lhе
Л)poIhеl t  thа l  lhе h i8h 5сhoo|\ mеаn 5c ']  \сoге
ls  rUU agdIn\ l  1hе а l lеmаl i \е ntpo,hе\ i .  Lhаl  lhе
\сhUo|s теаn sA] sсo lеdoе\ nol  еqUаl50l) ,

30. Rеdo.quеstion 29, tеstin8 н0: д = 500 agаinstЕl]:
/! > 500.

зI. A samplе of20 studentsin а high sсhоol hаs a Aш'p,eлеJn cсoге oг520 on Lhe Lл8| \h poпion oг|hе
sA |  ,  l I  Ihе \Jmplе s lаndа|d dе\ iаdon ь 65.  ,е ' . '
a l  lhе.0| lеte l  oI  s i8л lпсапсе.  lhе h)polhе ' l \  |nа l
thе, 'сhool.( mеJn sAl 5сolе Б еqLlаJ lo )00
agа|nst the attеrnаtivс hypothеsъ 1hat thе sсhoo]ъ
mеаn sАТ sсorе doеs not equа] 500.

з2.  Rеdo qUеsl ion з, '  suo\ l i lU l|л8 lhе а l lеrnаl|\е
h}poтhеsь }l]: д > j00'

з3. suppose a гandom samplе of25 pеoрl€ at a lосai
ье|gлl.lo\ сеnlег ь tаkеn, эnd I|-е mеал яеi8лl
|оs Б lound lo bе |2 pоund\' Гtom pаs! hislоry,
lhе nandагd dе\ iJlion ъ tnown ro ьЪ з poLrnos,
l .еч lле hyрolhе\ i \  йз l  l iе  mе,п цеi8hl  lo\s lo|

a]|  lhе m €mbе.s oг rhe цеi8h1.|o\ сеnlеr  is  l0
рouпds against thе аl1еrnаtiYе that i1ь moгс IDan
Io рlunds' Do tЬе tеst at thе ,05 levеl of

3.1. Rеdo quеstion зз. but аJsume that thе stаndаrd
dеviatiоn ь not kDown аnd that з pounds .еpге.
s€nts thе samplеstandaгddеviation. Dо thе rе$ at
mе ) ретсеnt lеvеl ofsignifiсanсе.

зs. A quatity.сoпtro] еngiпееr is intеrеstеd h lеsung
lhе mеап l i геoга пew Ьгалd oг l igh l  buIb(.  A 'эm.
plе o| ' |00J ig| l  bulb\ is  иrеn.  аnd lhе samрIе
mе'rn l I lе  o l  lhеsе l ;8h1 bt]|b '  is  ГoUnd Io ье l ,0-5
rouБ'  5uppo\е lhe чапda/d dе\ iаt jon .s  | 'nosn
аnd i5 l00 hoU\.  U 'е а ,05 ]е\е| oгs jgni f rсал( e lo
lе\]-  lh €  hypo|hеs i\  lhа l  thе mеап l | tе of  Ih( nеw
buJhs Is grеatеr тhan | .000iours-

36.  supposс thа l  lhеqua] i|)  сoп.ro|еnginее| :nqUе-
т lon J)  doе\ пol  lnos Бhаt lhе \ lаndаld de\ 'а||on
|5 аld.lheгегoге J'е5 thе 'аmplе 'tапda'd dеttа.

to quечioп J5 сhаг8е:
wny or цnу пot,1

з '7.  suppo\е lhаI thе qUаl: l )  сo1rro|еn&nеег ln ques.
лoг JJ  сoе\лоl  Inos Бhа| lhе \|алфrodейаlIon
|s ano !лJ.! lh\ l|me' hе sеIесls а гаndon'sаmp]e
оt oD^ly 25 liфt bulbs' Doеs youranswегto quеs'
hon 35 сhange? Еxрlain.

з8. Аn audior ь intеrеstеd in tье mеan vаluе ol a
сomраny,s aссounts гесеiYablе. не rаndomly
samplеs 200 aссoirnts гесеivаblе and finds thaт rnе
mJan аl.сot'пts rесеivаble is $2з I , Fгоm past еXре.
пеnсе hс kлou'  tлJt  the sиndаJd dе\ |а lъг |\$2).
U\e а ,0] |е\е i  оГs i8n|hсаnсе Lo lеs l  цhelnеt lhеpopшarlon mеаn aссounts rесеivablе is ditrеrеnr
iiоm s200.

з9.  Ulе йе in loгmаl iоn g i tеn in quеs l ion l8 ro lе( l
lhe h}polhе( i .  lhа l  tbе pоDU|аion mеап ассoUль
rссе l r lD|е |\  8rе. tеr  lhаn $)00 а l  lhе ,05 |е\е| о|

40'  An invе\Imеnl  Jd l i \or  i1 i ] tегеsLеd ln dеrегm|n.
ln8 ц hеthег а |е l i геmеnl  сomтuniгy leр lеsелls  аpоlеnI|а] с|'елIe'е Ьа5е, oг lhe 2'000 rеsidеnls, hе
rаnoоml\ 5аmp|е\ |00 iлd iv idUa|sаnd ] ind\ lhе|r
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mеan wса]th to bс $525.000 with a sаmple $аn-

а.гd dе' iаriоn oГ $5 ',000, U'е J , IL| 'еvе| of 'ig.

niiсanсе to tеst thе hуpo|hеsь thаt thе mеan

wеаLlh is grеatеr 1han $500.000.

,t1. An automobilс manufасtuгеr сlaims that а nеw

сar gе1s an аYе{а8е oг з 5 milеs pег gailon. Аssumе

tha.thе dishi,ulion is known to bе nоrпal wlih a {

staldard dеviation oгз,2 rвilеs pеr gаtlon. A rаn.

dom .аmp|е o i  |0 сaF g i\е.  аn .\е.аgе o 1\, ,

mI lе '  pе| gа| lon,  геs l .  а l  l | -с ,0| lе\е l  o l  \ lgn,h.

Lаnс. .  lhе а| lеmаlI lе h\рo|hе' ;  Ihа| lhе ponuLа.

1iоп mеan is at lеast з5 milеs pег ga]]on'

.1?. Usе thе informаtion givrn jn quеstion 41, еlсерt

thisrime assumе tЬat thе standarddеиatlon js noI

known and lhаt з,2 milеspеrЕдLIon геprеsеnlsthе

tamp|е nandald de\ lа| ion '  Agаiг  rеч,-a l  'hc 0 l

r . ' . i  
" '  

. ic";"*". . ,  Ihе а| lе l1а l i lе  h lDolhe\n

lha l  Ihе pоpL,|аL|on mеаn i '  аL |еJч ]r  m| ' .s  pe l

gallon.

4з '  An а\p ' r in mаnLГа( lL|е l  с lа|ms Ihal  : I .  J 'p|г ln

noo'  hеаdасhе'  |1|еss lhаn J0 miгJ]е.  A lаa.|оm
.аmprео| r00 pеop|е * | .o uf  lhе га|n | ' i l lег  Fnd'

iь"iiь" 
"*'й 

l." it t"кеs to stор a hеadа.hе ь

iв.ь.;'.t",*itь u 'u.рlе s1andатd dсliatiоn of

, l  ,?  nur." ,  r . . ,  ur  r ' . .  s  pегсепI lе\е|oгnвnt i .

сanсr. thе mаnufаctuгеrъ сlаim that this prоduсt

stoрs Ьеаdaсhеs in lеss 1han 30 minutеs,

44. Bob's sAТ Prсparа1iоп sепiсе с1aims th,t thе

сJuг.е | t  оtrеьenab|<s nudеnIsro q orеаn a\еrаPе

o| оU0 o bеl lе '  on Ihе malh por ion oГ lhе (AТ,

suoDosе а raпdom samрlе of 25 р€oplе tаking thе

сoursе lrаs а mеаn кoreoI.650 with а sаmрlе staп-

dагd de ' iаr ion oГ50 wou|o I  bе mоtе агрloрг i .

аrе ro usс a оnе.tаilеd or a twо.tаitеd tеst] теst thе

сompanyъ сrаim at thе 10 pеrсеnt lеvеl of

45. An advеrtisingсompany с1aims that 80 pегсеnt oi

s|orе5 lhаI u\е 'aе l r  аd\сnIfтеnь .hoц

|nсrеa'сd 'аlеs, A .]ndоm 'аmolе о| I00 norе'

that usеd thе сompаny's advraisеmеnts revсаls

thAt 80 showеd inсrrasеd sa]еs. Tеs1, at 1hе 5 pег

сеfl lеvе] ofsignijiсanсе, whеthеr at ]еast 75 pег

"".i 
ы ..-.i using thе advеtьеmеnts had

inстеasеd salеs'

40.  Пiг  a.o ln д0 l imе'  and сoUгI Lhf  nuтheг oI

hе;ds '  |е" l .  at  lhе 5 гегсеnt |е\е loГn81i f rLаnсе '
whеthег thе рroportion of hеads is ,5.

47- A mапufас lUlе.  с lа ims lhаr aj  pегсeг l  o| , i l '  гаn(
агс fгее o dеГеп., д rаnoom gmp'е oi |00 раn'
fiпds that 92 aге гrее ofdеfесts, Tеst fiе manltt,с.

iuте.sсlaim аt ihе l регсеnt lеvе] оfsigпifiсапсе.

Zl8. An invеstmеnt advisoг с]аims that 70 ретссnl of

thе sloсks shе rесоmmеnds wiu inсrеasе ln рflсе,
suDрose Ie\ l ingэ 'аndom 'аmplеof l )< <loс] ' \ the

."- . .6n6'  rcrсaЬ lhа l  {  hаrе inсrеа 'с . l  'n

piiсе. теst ьеr сtal. at thе l0 pеrсеnt lеvеl of

49. Еd's Baг Ехam Rейеw сlаims that 90 ретсеnt оf

Lhе oеoDlе вho tаkе il\ rе\iеw сouг'с рa!) lnе nаr

еrаm on .nе f rг ' l  ro,  A nndom 'аmр|еоГ)00 peо,

Dlеwho1ooklhе сouБе rеvеals that 425 passеd thе

Ьa, 
"хаm 

on thе frкt t'r, теst' at thе 5 pегсеlll lеvеl

of siяnifiсaпсе. rhе nuil hурothеsis thдt аt lсast 90

pеrсеnt ol 1hosе who takе fiе rеliеw сoursе pass

thс bаr еxаm on thе first try.

50. Usс rhе infoгmаtion фvеп in quеstiоn 49 to iеst.

at thе I pеrсеnl lеvеl of sigпifiсaпсе. thе nпII

h\рolhс.|s lha l 'сss lhan 80 реl .еn l  o l  lhoae цno

rа iс  rhе сouье ра* rhе bа| е^ат on lhе hrs l  tг) ,

51 ' ln a tastе tеsi using 400 randomly sе]есtеd proplе'

2'u DгеГегrеd а rеw bгаnd oГ со|тее .o Lhе |еad'ng

Ьгonъ ге5l .  a l  lhе l  г( i .en l  ч8nihсаnсе lеtе l ,  Ihе

altеmativе h]pothеs;s lhat at lеast 52 регсеnt prc.

fеr thе nеw bгand,

52.  A poрl| t r l  сomrеlс jа|  \ tа.es thа| а oJ l  oJ.  dеn.

I i . l5  ьho сhеs gUт рrеtс l  'U8dl lе .s  gUm.5uрposе

д rаndоm samрlе of l00 gum.сhеwif,g dеniъts 's

takеn and ?5 aге fouпd to ртеfеr sugaт]еss gum,

Tеst. аt 1hе l0 pеrсеnt lеvеl ofsigniliсanсе' thе null

hурothеsis that thе сommеrсia1ъ сlаim Б tтuе,

sз '  A d|е l  (enlе.  с lа ims lh iL p(oрlе i t lb\с!rb ing lo i l '

Dros lаn |о"e аn а 'егаgе oГ 4 pound'  in lhс hБ(

;ее].k o l  l l 'еd iеt  sLрposе25 pеoo|с in lhеdie|сеn.

lе ' \  ptоgгam аlе сho'еn аI rа ldоm and a lе Г"und

!о hаtе |o ' l  4,J  pJund. in lhе htn sсек v ln.

samDLе srandard dеviаtiоn of 1,1 рounds. Теst' ar

iье i pе.сеnt ъ'еl ofsignitсanсе, thе hуpоthеsis

thаt fiе mеаn wеiфt ]oss is 4 pounds,

5.t. Usе the infогmatiоn givеn in quеstion 5 з and ftsr'

at thе 5 Dеrсеnllеvеl оfsignifiсаnсе' thе altсma.

tivе hУр;thеsisthat thе mеan wеightloss is аr lеast


