University of Waterl®m STAT 221 —WH. Chery

A5-1

A5-2.

A5-3.

A5 -4,

A5-5.

A5 —-6.

Assignmert 5

The Rockwell hardness ndex for ged is deteminedby presinga damondpant into the ged with a gecified force
and meauring the d@th of pendration. For a cetain type of ded, a mandacturer clams ta the tue aeraye
hardness d this type of ded made by his process & at leas 64 wits. For 50 pecimers of the sed, obtainedby
judgement leding by an e@periencedspeavisa at the mandacturing sie, he hadness wasdurd to aerge &
units. Use a ést é hypathesiswith a = 0.05 b dedde whetter © acceptthe mandactureis daim, assuning hat the
Rockwell hardness & knownfrom experienceto hare a $andard deviation of 8(in suitable wnits).

An important qudity characteistic of automohile battefesis thdar weight, becauseit is rsitive b the anourt of lead
in the kattey plates A particular brand d heary-duty battey has a veight specification of 3 kg; it is known from
experiencethat he sandad deviation of he weight is 055 kg. Forty of thesebdtelies sdeded euiprobaldy from a
large produdion run lave an aeraye weight of 296 kg. Use a ést ¢ hypahesis with a=0.0Lto dedde if the
mantacturing process br the battefesis sgnificanly bdow target with regect to battey weight during the barge
produdion run

A new pregription drug to be narketed n talet form is supposal to contain 5 mg of odeire per tdlet Heath and

Welfae Canada(HWC) mustdedde whether b dlow the sa of this nedcation. Denoing the tue aeraje weight

(in mg) of codeire per tablet & Y, repreented by the nodel mean, HWC deddesto cary out a test d the

hypothess H,: /=5 versis the typothess H,: 1 #5 as @rtof thdr invesigaton

@ Explan briefly why the doove diemaive hypothess was thosen ratter thanH,: ¢ >5 or H,: 1<5.

(b For the rull and derrative typothegs cheen by HWC, descibe he tpe | and type Il errors, and the anse-
guencesof making them, in the oniextof this invesigaton

Warning flares d the type mntinedin mostaubmohile enegeny kits are smdimes déedive in tha they fail to
ignite A consumeradvocacy goup is to hvesigak a daim tha the pooportion of flares ha fail to ignite is much
higher than the vale of (L gven by the mandacturer A large sanple of the fares, gleded @uiprobably, will be
testedand the esuts usel to dedde beween the lypothess H,: 7=01 and the lpothess H,.: 77> 01, whee te
modd parameer 77 repreents P, the tue proporion of defedives for the popuation of d flares nade by tis
mantacturer, if H is rejected a dharge of false alverising will be fled agangt the mandacturer

@ Explan briefly why the dove dtemdive hypothess was thosen ratter thanH,: 77# 01 or Hy: 77< OL

(b For the rull and alerrative lypothegs cheen by the avocag group, descibe e pe | and type Il errors, and

the mnequenes d making them, in the @niextof this invesigaton

Toxicologsts have ourd tha the wet weight (in mg, and epreentedby random veade W say) of individual white

suker larvae me diy poshach can ke nodelled ty a rormal distibution with a mean ¢ 6.9 mg a&ad a sandad

deviationof 2.6 mg.

(@ Hndthe probability that an equiprobally-seleded hiva ha a wet weight tha is greder than 85 n.

(b Find the probability tha the average wetweight of a random sarple of 25 hrvae is geder than 85 nyg.

© Explain briefly whether an average wet weight tha just eceed 85 mg for a random sarple of 25 lavae pro-
vides @od e&idencethat the hrvae ae older than e day; shav yourreasming deatly.

d) Reped (c) but now st aut the reasnirg formadly as a ¢st ¢ sgnificance.

A qudity engineerin an automohile engine gantmeastesa aitical dimersian (in mm) o a sanple of aankshafs a
reguar intewvals; the htest 6 meastements & & follows:

224120 224.00 24.07 23982 223989 223G 223960 224089
223987 22P¥7H® 223902 22380 224098 224057 22313 223.999;

numetical ummariesof thesen =16 dsevationsare:
sum of dosevations: 3,54.031 sum of gjuaedobsevations: 802,829.95 349
The tamgetfor the dmersion is 224 nm, and i is knowvn from experiencethat its sandad deviation is 0060 mm.
@ Wse & gpropriatetest d significane to ases he @idenceprovidedby thesedaa daut whetter the process
for mandacturing he ¢ankshafs is eentied m its amget
(b Find an gproximate 90% oonfidene intewval for the rue averge dmersimn of the gankshafs producedat he
ergine dant
(continued wealed)
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An dedricity geneating dation dscharges its oding waterinto a river; an environmenal impact sssessient ha
determined tha, as lorng as he aergje emperdure d the @ding waterdoes not gceed65°C, thee will be ro
adverse éeds o the iiver's ecogsiem. To chek whether the gaion is neding this requireament the emperdure is
meastedfor each d 50 sanples d coding watertakenat the pint of discharge @ 1-hourintervals over 2 days. The
disaepancy measte z (givenat he ight) will be wsedto decide between the typothegsH,: 1/ = 65
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andH,: u> 65 whee uis the nodel pprameer represning the tue areraye emperaure 2= 65
(in °C) of the @ding waterdischarged ly the gneating dation. (Assune tha o =5°C) olvn
(@ HAndthe value ofa (the probability of making @ Shated B
a type | eron correpponding © the iejection Ho true L Prtypelaron=00s
of H,whenz>18. | /
(b If ©=66.5°C, find the valie of 3 (the prob- _
abiity of making a ype |l error) corregpond- 100 200  ta2m 202 208 e
ing to the kjection region z>18 and the 198123 2.00877
hypothegsH,: ¢/ =65 andH,: 1> 65. |
©) If u=70°C, reped the catuation in (). (b)  shaedara =5=
Prype Il @ron [J0.082
(d) Use your arswes to @), (b and €) to ocon- \
strud a dagramlike the e & the ight, in-
volving the sarpling dstribution of Y. [This — T . T Y
diagam & basedon he me o p. 491 d the 199 200 201 202 203 bm
Tex, illustrding the dsausson of beaing
diameers in Exanple 620 — the dagam n ©  Shaedaeass-

(©) shavs te aldtionalcasey = 2.02 cm|

) Give an gopropriateAnswerfrom the ggnifi-
cancetest basedon the ejection regionz>1.8
if y=66.2°C; eplan briefly the ype of eror
that mght havebeen mack in gving this Ansver

Prtype Il @ror) O 0.006\

T
199

T
2.00

Elevaed Bood ddestrol levels and keingmak ae mgor risk fadors for heat disease thus,maks vith chdeserol

levels doove 265 mgldl, who form a rot indgnificantconpanent of the mpuation, are & gppredaly increase risk

of having a feat dtack. {The averaje Bood chdeserol level for all adilts in a ourtry like Canadais atout 210

mg/dl [Saence &, pagel6 (April, 1984]}

A sanple leded euiprobaldy of 100 men with chdeserol levels over 265 mgdl was teded with the chdeserol-

loweling drug chdesyramine After a siitable period d treament the aeraye ddeserol level for thesemen vas

found to ke 228 with a gandard deviation of heawerage (or‘standad eror) of 12 mg/dl.

@ Wse a gpropriatetest d significane to ases he &idenceprovidedby thesedda daut whetrer the reament
with chdesyramine educs the aerae bood chderstenl level of dl men dove 265 mgldl to a pint whee it
no lorgerdiffers sgnificanly from the naéionalaveage (210 ng/dl).

(b Find an gproximate 9% oonfidene intewval for the tue average Bood cdestrol level of men with levels
albove 265 mgdl who ae treded with hidesyramine

As part of an invesigatbn entitled Effeds d Brewery Effuent an Agricultural Soiland Rant Crops [Environmentall
Polution (Seies A 33: 341-351 (1984, five sanples, preadout over the whde aeaof highly alkaline sdl, were
treaded with aiguid conssting of 25% waterand B% aidic brewety effluent; the avergge and stindad deviation or
the pH of he 5 sarples vere 800 and Q60 ePpectively.

@ If the naurd pH of the ®il from whichthe 5 @nples vere taken was 875 use & gpropriatetest d signifi-
canceto asses he stergth of evidenceprovidedby thesedaa @out whether the treament with the dfluent
mixture rally recliced tie pH of e highly alkaline sal.

(b Find an gproximate99%confidene intewval for the actud pH of the teded ®il.

Text Exercise 733 (page 53): The desgn d contols and ingrumentshas a large dfect.....

Numeical simnarnes | Rightthread Left thread
of the d&a gven in this 2,603 2,936
guesion are: 277,03 32,642

Left - Right
333
7,061

Sumof obsevations
Sumof uaedobsevations

Text Exercise 738 (page 53): The Dllowing stuations al requre inference about a mean omeans.....

*Oaionalprol:iem for errichment
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