
1~;)~~ . .JStatistics l/Section 4 N"atne _ 
Exam 3 N"oV"eIllber 26, 2008 

Calculators an.~i one 8.5" bJI 11 " s}zeet' {)jr;fzar"lwritten notes allol;lJeti Show all worJc anti answers Clel.lrly in the 
space provided~ .Partial credit C(lJ~r only l,e determi'nec/ btlSed on tire lvo.rk ShO·Wl1. on this exam IJaper. 1"'ables are 
includetl at the end ofthe exal'n. 

1)	 Identify each of the t()llovvin.g as an ()l)servatictnal stlldy" or desiJgll~~4:l ex:pe:rililent. 

a)	 III a recent study~, a sfunplc~~ of 1000 Anl(~ric:~an.s w'ere ask1e,d iftll.;~Y ate olrt at le:ast <>nce in the previous 
'Neek. 77% indicat~~d tilat th,ey ]laci eate::n c.ut (It least once. 

o/v-1~.lv{)~ ~ 
b)	 1\ stud)r is cOrnducted to (;,Orllpar1e tble j()l.:~ satisfactioIl betv{(~e:n e]trlployee:~~ in management and n<)]l­

rnarlagem.ent positions. i\ tandOI'n sarrll,}e of t~:mployees indli(;ate:s that 58% ofmanagers are satisfied 
,¥itlll their jot) whereas 75~/o ()fnc~n-,.m.anagc:~rs ,.:\rere satisfi1etd vvith their jc)l). 

c)	 l\. studyr is COlldu1c:ted to (lf~t{''nlline if a ne,,' sle~ep:irlg pill is effec:tive. 25 people are randomly assigned to 
take: the sleel)ing ]~ill vvh.il(~ tlle~ other 25 are gi\rerl a :placelbo. 1~)le averag1e amoWlt of time it takes to go 
to sleep is dete:mli]olc~(l fot' eaC]l grollpand (:oDl:pared. 

c: 

d) 'Which ()fthe studies ill p:a]t1:s (a) thrOU.gtl «:) 'w'loul(! it be pc)ssit.le to establish c~ause and~ effect under? 

(C) ~, 

~ f ~, ~~/Y\. ~ k 
Y.-J-;fCi.L~uJI\Miir21- 0-- ch..4f·~d 



2)	 A study is conducted to estiullllte the mean squan~ footage of a home in Newville. A random sample of 117 
homc~s gives a mean of 1654 sq. ft. and a standard deviation of 524 sq. feet. 

a)	 Calculate a 95% confidence interval for the mean square footage. 

'7 :::. t -_:= =b --=-- \ .. 9~ 
-C:oll2- 0.05/J.- 0.02--5 

b)	 Calculate a 99% confidence interval for th€~ mean square footage. 

'teSLf :t- ;l,sB ( ~) 
Ill-­

I(Q5'-t ± I d-. L{ •Cl1 

(\	 5:lQ,o\) I 'l'l~ .~o\) 

c)	 If the sample size incn::a~')es, what ha.ppens to the width of the confidence interval? 

-+'hi wi'cl'~ 00 -t1vL ~/~.'L. vV~>V<Jo.J ~~~ 

~ ~ev~ ~)n, ~ 
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3) Suppose the number of widgets produced in a day by an employee at Widgets R Us is a random variable 
\\ith a mean of 20.4 and a staIldard de,riation ()f 311. If 65 employees report to work today, 

11- a. what is the approximate probability the total number ofwidgets they produce is less than 13OO? 

),\ -=- JO, <t () ~ ?:> .. \ n =-la5 

P ( T <- \300) ~ f' ( ~5 <. ~:a~)= PC :X <. :lbJ 

~ f(- '~)Ai <: XJ- ME \ 
- 6 x ~~) 

'-:., b. Do we need. t<) aSSUJn.e the PO]~lllatioIL is nonnally distributed to do part (a)? 

No. w SOv~ .~ ~ xo.../l-Pf- (t1 ~ foS) A.-o 

11\£ 'x IS .AJJill 1Je ~ ~v..ind::LJ 
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4)	 Suppose a machine prodUl~es bolts. The percent ofdefective bolts is 5%. Suppose a, simple random sample 
of400 bolts is taken. . .. 

•"" a) 'What is the distribution of the sample proportion of defectives? (Include information about the shape, 
J center and spread.) vlp=4;OO(.OS) ':-~O>S n~:;4bc(l.qS) =3'30 '7':) 

.MJ P~ ~~ ~-rAJ:lJ 

)A P ;::.. p ::::: 0 .. 05 

tl 
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'" _	 .- -(o'(J)LO/~S) .=: O. 0 \ Cff 
}(''P =-a.oc;	 1': ~Ol) 

r:',	 b) How does the distribution ofthe sample proportion changes as the sample size increases? 
" 

+vuz ~.' -utc~ ~ .~~.fYr lif~ ~, 
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~\ c) \Vhat is the probability the sample contains 7CJ;) or more defectives? 

\- f C~ < \ ,83) 
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5) SAT verbal scores are normally distributed with mean 430 wId standard deviation 120. 
i 

a) What is the probability a randomly selected stlldent's score is over 600? X::: r,S \ S~~ SC07t< 

P( X '> taOb) -=. f ( X-A{ > CobO·- M \
 
Ir C) .J
 

~ f (':2 '> ~~ - 4-3D ) 
~ L 1'2..0 

:::-p (l: > \.l.{:l.) 

= f - p(c ~ \ ,~J-) .~ \ - 0 ..ql.J. 2 ''=D \ oc-r1-~ 
b) ~What is the minimum score a studen! must attain to be in the top 1% of all ~AT verbal scores? 

Xr, ~ VY\N'V\. " S C~ +0 ~ ~ lil'\- 11:rr :L-cf c 
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(i) 'Find ~i~~4 ~ -SC~ j cd~ Co 

£'0 ::. ~ ~3~ 

~) CJDVIJ~ +0 X ~ 

c) Give the first quartile of SA,T scores. ----- -- X 0 ~~ 30 T l.?O ( 2- ' "?>.~ 
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