Exam# 3A-Solutions
Math 141.502
Fall 2000

1. [20 pts] An examwasgivenin amathclass,andthefollowing scoresnvererecorded
frequeny | 1 | 2| 1|4 |7 10|12 8 | 6 | 2| 1
score [30(35|50|[60|70|75|80|85|90|95]| 100

Fromthis data

(a) Whatisthemeanmandstandardieviation?Using1-Var StatsontheTI83, u = 75.926,0 =
14.112.

(b) Whatis themedianandmode?Using 1-Var Statsonthe TI183, median=80mode=80.

(c) Whatarethefirst andthird quartilescores?); = 70, @3 = 80
(d) Plotthehistogramfor this distribution (useawidth of 5 for theverticalbars)
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2. [15 pts]Urn A contains3 white and4 blackballs. Urn B contains4 white and2 blackballs.
A ballis dravn from urn A andthentransferredo urn B. A ball is thendravn from urn B.
Whatis the probability thatthe transferredall wasblack, giventhe secondall dravn was

black?

(a) Draw atreediagram.



(b) Fill in all the probabilities.

W
5/7 5

(c) UseBayes'Theoremto find theanswer

P(By|By) = (4/7)(3/7) _12 2/3

(4/73/7) + (3/7)(2/7) 18




3. [15 pts] 200TAMU studentsarechoserfor a surwey on their dining habits.
It is foundthat:

90 studentsatbreakastat SBISA
120studentsatiunchat SBISA

90 studentsatdinnerat SBISA

60 studenteatbreakhstandlunchat SBISA

40 studentsatbreakbBstanddinnerat SBISA

50 studentatlunchanddinnerat SBISA

30 studentsatbreakast,lunchanddinnerat SBISA

\7

20

If astudents pickedatrandomfrom this group,whatis the probabilitythatthey do not eat
any meals at SBISA?

SolutionThereare20 peoplewho do not eatany mealsat SBISA, thereforethe probability
is 20/200=0.100r 10%

4. [10 pts] A fair dieis thrown 5 times. Whatis the probability thatit turnsup even2 timesand
odd3 times?



Solution ThereareC(5,2)=10waysto combine2 evensand3 odds.Thereforeheprobability
is

1
C(5, 2)(5)5 =.3125 = 31.25%

. [10 pts] Givena standardb2 carddeck. Let A be the eventthata red cardis dravn. Let B
betheeventthatafacecardis dravn. Are theseeventsindependent? You mustjustify your
answer!

Solution Thereare26 redcardssoP(A) = 26/52.
Therearel2facecardssoP(B) = 12/52.
Thereare6 redfacecardssoP(AN B) = 6/52.

It is easyto show that P(A N B) = 6/52 = 25/52 % 12/52, sothe eventsareindependent.

. [20 pts] As partof aquality controlmeasureatire compaly placesseriesof tires(warrantied
to last40,000miles) areplacedon a testingmachineto estimatetheir lifespan. Theamount
of mileagebeforetire failure occursis measuredThefollowing datawascollected:

mileage(in 10005 of miles) | 27| 30| 33| 36| 40| 42| 45| 50
frequeny 112(3|5[8|]5|5]|1

(a) CanChebychdfs inequality to busedto estimatethe percentagef tires lasting be-
tween35,000and45,000miles?If sofind the percentagelf not, explain why Cheby-
chef’sinequalitycannotbe applied.

(b) Usethe actualdatato estimatethe percentageof tires lasting between35,000and
45,000miles.

Solution You cananswelthisin two ways.If youcalculuatehek valuefor theleft endpoint,
you getk=.774,whichis clearlylessthanone,soyou cannot apply Chebychefdirectly.

However, If you estimatethek for theright interval, k=1.15,you canuseit to calculate
P(u—1.150 < X < p+1.1.50) = P(33.06 < X < 45.00) > 1—1/1.15% = 0.240 = 24.0%

soyou couldapply Chebycheft
Both answersareacceptableaslong asyou provideda correctexplanation.
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Theactualdatagivesarelative frequeng of

(5+8+5+5)

=.766 = 76.6
30 %

. [10 pts] Explainthe differencebetweerthe termsmutually exclusive, independent, comple-
mentary. You may useanexampleor illustrations(suchasVenndiagrams}o helpexplain.

Solution mutually exclusive eventsare disjoint, thatis their intersectionis the empty set.
ANB=¢.

independent eventssatisfy P(A N B) = P(A) x P(B).
complementary eventssatisfy A = B¢.



