STAT 3128 EXAM Solutions Fall 2008 [nstr. Sonin

NAME

(100 + 5) Show all work on problems! You can useformula sheet and thetables!

(8) 1. Consider the following data set

-1 9 3 13 111 5 17

Find each of the following: a) medy),median, c) range, d) sample variance,

e) sample st. deviation, f) z-score for xr = — 1.

a) mean ég‘i =725, b) median5—’2Eg 7= , c)rari@ , d)sampieea’ = 39.357,

e) sample st. dey.= 6.274, f} -scorefar= — & =512 =

—1.315

(8) 2. The probability that an automobile batieas a defective terminal is .07,
the probability that it has a defectivetpls .05, and the probability that
it has both a defective terminal and a cefe plate is .03. What is the probability that

a) a battery has at least one defecsdP-n: Aet {  ctiedetermina}, B = defective plate}

P(atleast one defegt= P(AUB) = P(A)+ P(B) — P(ANn B) = .07+ .05—.03= .09,

b) a battery has at most one defecP(?..) =1 — P( both-déf— P(ANB) =1-.03 = .97

c) a battery has neither of these defeé¢t¢2.) =1—- P(AUB)=1- .09 = .91.

(9) 3. A laboratory will test six items dendtey A, B, C, D, E and F. The order in which
these items are tested is important.

a) In how many orders may the items be tested ? 6! = 720

Assuming that the orders are equally likely,

b) what is the probability that item A will bested among the first four ?
p(.) =" -2~ 667

c) what is the probability that items A and Bl We tested among the first four ?

p(.y="Wh _2_ 4



(8) 4. A company uses three different assgmiies — A;, A, andAz to produce
a particular component. Suppose that Z @omponents produced by ling , are
defective, that 1 % of components produngline A, are defective, and that 3 %
of components produced by ling  are defecSuppose that 50 % of all
components produced by lidg , 20 % preduuy lineA, , and 30% come from

lineAds .
a) What is the probability thaaadomly selected component is defective ?

P(D) = P(A)(P(D] 4) = (5)(.02)+ (2)(Q }+ (3)(.8 )= .021

b) If a randomly selected compornismtefective, what is the probability
that it came from ling 4 ?

P(A,)P(D|A,)+P(A,)P(D|A,)
P(41U 4|D) = P(A41] D) + P(4| D) = — S P(4)(P(D IQA» = = DLl ~ 571

(10) 5. A system comprised of four independmmhponents. The probability of

failure for each component is given.
#1 1 #2 2

O O

I
I o
I
I

o I

#3 .3
a) Find the probability that the system ofeggroperly.

A=A N[(A1NA)UA; P(A) = P(A)[P(A)P(Az) + P(A;) —
— P(A)P(A9)P(4s)] = (6)[(.9)(.8) + (.7) — (9)(:8)(.7)] = .5496.

b) Given that the system operates propettyt is the probability that
the component # 2 operates properly.

_ P(A;nA) _ P(A)[P[(A:N(AUA)] _ (6)(.7T76)
P(Aa] A) = P(2A> - P(fIIIPI((AImIAquAi]I - I-6I(-916I ~ .847.

(9) 6. Light bulbs produced by a manufactarerknown to last 600 hours or more
with probability .9. A carton of 20 bslis purchased.

X = #of bulbsthat last...isaBin @ =20, p=.9
a) What is the probability that at least 15 oithast at least 600 hours ?

P(X>15)=1— P(X <14)=1-.011 = .989 (using Table)



b) What is the probability that all of the bulbst at least 600 hours ?
(9% ~ .122
c) What is the expected value and variance of timeber of bulbs that
last at least 600 hours2X = np = 20(.9) = 18, V(X) = npg = 20(.9)(.1) = 1.8
(7) 7. Suppos& s arv with probability fuoat

2l-2 -1 0 1 5 a) FIndP{ < — 2), < 1),POX< 3)

pix) 1 2 2 4 1 1 9 6
b) Calculate the expected value®f , the waeathe standard deviation.
EX=—-.2-2+.445=.5
EX?= 442+ .4425=35
V(X)=EX?—-(EX)?=35-(5)?2=325, s.dev ~1.8
c) Calculate the expected value of- m E HZ\/W =

=2+ Vr+2p) =2+ (2)V1+ (2)V2 + (43 + (1)V/7 ~3.44,

(7) 8. LetX denote the demand for ... amgpsse that the pdf & is

a8 for 1z < 3,
flz) =

0 otherwise.

Find P(— 1< X < 3, P(2< X < 3, the expected valueXf

Sol: F(z) =0,if x <1, F(x)=1,if 2 >3, F(a:):cf{”dey:cy;H:@,1§:c§3,

— 1 — 26 _ 3 ~ .
F(3) =1=c% and hencec = 55 ~ .115;

P(-1<X<2)=F@2-F(-1)=%-0= £ ~ .269;
P2 <X <3)= F(3)—F(2)=1— 5 ~.731;

EX = [zf(x)dx = cf13x3dx =ciat |3 = C(%*l) =8 ~ 231



(9) 9. LetX andY be discrete random variabligls joint probability function (pmf) given
by the following table

2y [0 L [3 [5 [m@

1 0 15( .03 | .02| .2
A .05 25| .08| .48
3 05| .2 | .07 0 |.32

-

py(y) | .15 | .4 | .35

a) What is the probabilily(X + ¥V >2) 2

P(X+Y>2)=1-P(X+Y <2)=1-[p(1,0) + p(1,1) + p(2,0)] =
=1-[0+.15+.1=.75;

b) Find the expected value &f FEY = 1(.4) + 3(.35) +5(.1) = 1.95

c) Are X andY independent? No, e(d,0) # px(1)py(0)

(10) 10. A weight-loss company claims the averagghtdoss of dieters using its prepackaged
meals is more than 5 Ibc. The Food and Drugnifdcstration studies 55 dieters, and finds
that they have a mean weight loss of 5.4 lish standard deviation 2.4 Ibs.

a) Set up the null and alternatiypotheses to test the company's claim.

Hy: p =5;H,: p >5

H iotin— _94-5
(b) Find the value of the test statistic= 24/ 5 1.24

(c) Find the observed significance leyeVélue) of the test.
1—®(1.24) =1 — .8925 = .1075
d) What would you conclude at the=. 1 lefesignificance ?
Fora = . 1 rej. region starts at=z1  .282.24. Hefatkto re ect;

or p-value = .1075 > .1 and hence fall to reject.



(9) 11. The breakdown voltage of a randomlyseimodiode of a certain type is
known to be normally distributed with meamuead0 V and standard deviation 1.5 V.

a) What is the probability that the voltajea single diode is between 39 and 42 ?
P(3k X< 2=PF P~ -. 68 7< &Y~ 133
=.9082— . 2514= .6568
b) What value is such that only 15% of atid#s have voltage exceeding that value ?

15~ P(Z > 104=P(X > 519), hencec = 4P1.5( . 104 41.56.

c) If four diodes are independently selecteaiat is the probability that at least one
has a voltage exceeding 42 ?

P(...)=1— P(none...= 1 — (9082)* ~ .32
(6) 12. In asurveyof® vacationers from USA) 24id that they are using on-line
service to make a reservation for lodging.

a) Construct the 90% confidencerirgkfor the proportion of vacationers
who use an on-line service.

Largesample, a=.1, 2z, = 205 = 1.645

Dt 2o/ B0 =20 41645,/ LA0LR) _ 484 37— (.443, .517).

n

b) What sample size is hecessalheifd0% confidence interval is to have
width of at most .05 ?

w 1.64 5)(.5
B=%= 0% ,n= (3592 1083

(+5)*13. A 2x 2x 2 wooden cube is painted on ®faand then cut into 8 unit
cubes. One unit cube is randomligcted and rolled. What is the probability that
exactly two of the five visible fcare painted ?

Sol-n: Such cube consists of 4 small cubes with threessp@dinted, and 4 two sides painted.

P(to see exactly two p-d sidgs= P( two-sided selestBd allg bnunpainted side+

+ P(three-sided selectpeP( it falls painted ~ side 2x2 + 23 = 7 ~ .58



