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Instructions: Answer questions 1-4. There is a bonus question, ltut, you ca,n get a, yrerfr-.ct sc:ore
without atternpting it. Show as much work as you feel reasonable. You havc 75 rninutcs. To allow
others to f'ully concentrate at the end please do not leave in the last 5 urinuters. Yorr shoulrl srrbrlit
your page of notes with your test paper.

Question 1. (25 points)

Define each of the following and explain why or how it is used (in the r:ontcxt of nn cxlrerrirnelt)

(a.) Random'izat'ionm d o m i z a t i o n r l f ,' 
;' ; ; b^hrd- tor e51 | g " U i 

A; *l 5 I utu[b I u,0,lA!/,1,/4
+" ;t y,,,r^t, vn A non syde^a,htvq vr qa// ''ttr-;-
@rtpwbx h @,^il^ \,,t,,,J,!is Xo ()" +Uaif(uuy
"TI w ,,*), J" ,tlunz bun

(r , . )

(b.) Confoundino

{uo v,,"tilrltu ,F.- c,owf,ouut ,t^ tJ'^ L\orr t-V4

d{\ N w5rlsalo vrtvW 4 ^,ol V 0l,,4hnor,r-l.l
\',"rr ,",A olJ,/{ hol| @1,,*W orlnrv,y)
r/n,tqltc4

Block and Block Design

ftl ocx \e L 4r)0wq dt oxtmrnz'nfn'l
, J

K,nowr\ \a buSlnt\q.{" \^ 5 aMe- w*!

T ^f|*l iLL \%font!-1nrwhl.l-' hl,,k ou441h

-tt frr/ w r\\rn \l'&l

ut\fo o f Ow\.1t+15

\\,wJ. v ,ry&l

ftent'\Ailfu

$\rck'n1L5 ,l"Wh dw-vnrthva""



(<1.) Si,ngLe-bli,nd and, Double-bli,nd

5\/ttJV blwl - r^1 0/,,M ],r- fiLLPt+ (",n-rA^]) /oug
^01 Krc,t dlv.[u^" ]-nl, yu? +Ll Ar",t ora it*1,

Drtv bl,n,l- - u'1!t"tv W yy^r* il*L*nn^/.n|*(y pfu,t4on) \ +,,*_ Wrqtt,a",rhil,1ir^t6*"
,#:u, +hz +r-r+-r/.Al " r il,^tilM E r ;;t V 

y*

:!,(,^g Fk-, rxla-ry?l ,+ il*- siM.L""tW
tLfi lq^ry \nn"Tlw n*lo Nrlr,"L
cVanu rla'rl4fioN.

Question 2. (25 poi,nts)

An factory manager is interested in the bond strength of a new adhcsivc 1>rotlurrl, which is lrcing
<xxnidered for routine use on a production line. The adhesive is usecl to .ioin togcth<lr tw'o pla,sti<r
pa,rts, of which there are unlimited supplies. The adhesive supplier has providecl 27 cclual sized
samples of the adhesive. In the factory the machine which perfonus the glrrirrg hns three rliff'erc;nt
temperature settings (280F, 300F and 320F) and three different prcssure settings(100, 1irO arxl 200
psi). A machine which measures the breaking strength is available for use.

(a.) Identify the factors, their levels, the treatments and a response variable for this crxpcrinrrrrrt.

{  |  < .  i  /  r r  n
Yqutar5 - l"/-np"^4I,rrL5\,,r,t, Y r{65u\r{

/ |  f  
-- 

\  r , ' -JJ I /  \  \/ r. \ 
"'*J3 I 

/ \ \
Ltvh %{ot iaF :tor idopul t\"pabr1

(e. l

l*A*"h'.LIof  -  \ f - fs iLqroL- I?{'tntlLhoF*  ry i ' i
\ o o E - 1 & ) p t t
?oo F, - tTo lr1
1flF- w/rt
Qo1f - toolt4
cu{:- lv/1
lznF -Lfl'1;1

Y-"aponaL-* b*olT,n,l
5],h/,f\



(b.) Describe and outline an appropriate design for this experimr:nt.
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Question 3. (25 poi,nts)

Thc life time of a particula,r brand of automobile tire is known to be nonnallv distribrrttxl with
nrean 35000 miles and standard deviation 5250 miles. Suppose the rna,nufacturer offbrs z.r warrantv
that guarantees free replacement if a tire does not last at least 20000 uriles.

(a.) What is the probability that a tire lasts between 27500 and .10000 mik:s'i
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(b.) What is the probability that a tire will not need warranty replacement?
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(c.) Above how many rniles will the top 1% of tires of this brancl last?
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Question 4. (25 poi,nts)

The nurnber of flaws per square meter of ca,rpet material varies with rncan 1.8 and stn,nrliu'rl ckr-
viation 1.0 flaws per square meter. An inspector studies 150 squa,re rnerters of carpcting, selecterl

at randorn from a particula,r run of carpet, records the number of fler,ws per square rirc.ter ancl t]ren
calculates r which is the sample mean number of flaws found per liquare rnetcr of ca,rpoh. Srrir;-rosrr
that if tlre mean number of flaws per squaxe rneter is above 2Q theu ttre run of carpet rvill have
be sold at a discounted price.

(a.) What is the standard deviation of the sample mean?
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(b.) What is the distribution of the sample mean?

I)U.A^Ir/--n=l5O V, W
T nryfrgx N(, ,U 

/

(c.) Calculate the probability that a run of carpet will have to be discounted.
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