STAT 511/MATH 511 — Test 1 — Summer 2021 KQ/Y

1. Consider a group of five applicants (three men and two women) for two identical jobs.
The employer will select two of the five applicants to get the jobs. Denote the three
men and two women by {M;, My, M3, W1, W,}. Let A be the subset of possibilities
containing two men; let B be the subset of possibilities containing at least one woman.

(a) List the elements of the following subsets: A, B, AN B, AN B.

A= 5 (M, M2) (M, M) (M=, M3) €
B= 1M, w)(Mz-W (Ms, W)
(M., W) (Mz 7,) (M3 Wo) (Wz) W‘Z)E

(b) Regardless of gender, what is the total number of ways to select two people from

i ?
the five candidates’ < ) B | 5.4 - ‘1)

(¢) If the two people selected to fill the jobs are selected completely at random, what
is the probability that no women will be selected for the two jobs?
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2. Suppose that 8% of hydraulic landing assemblies have defects in shafts only; 5% of
assemblies have defects in bushings only, and 2% have defects in both shafts and

Sé/x.\/ —> bushings. Suppose we randomly select one assembly. Show your work in finding the
14}
paqe  Olowing A= Slaft B=Bushing WR=Z098 Flans)
&‘SD (a) Find the probability it has either a shaft defect or a bushing defect (or both). — @02~
v(AUR)= 0.08+0.05 —0.02
- O ° \ \

(b) Find the probability it has exactly one of the two types of defects.

P(AUB) - P(ANB) = O.ll —0.02=0.09

(¢) Find the probability it has neither type of defect.

P(ANE) = P(AUB ) =1-01l =019
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3. Suppose a store sells two styles of wireless earbuds. Based on past experience, cus-

tomers tend to prefer them equally. Suppose four customers in succession come into
the store to buy earbuds. Consider the preferences of these four customers.

(a) Consider the sample space (i.e., all the possible preference arrangements of the
four customers). How many sample points are in the sample space? What are
the probabilities of the sample points?

, nts — _..‘--
|6 sample po v

(b) If A is the event that all four customers prefer the same style, find P(A).

2 |
6 3

(c) If among the general population, the first style of earbuds is twice as popular
as the second style of earbuds, in that case what is the probability that all four
customers prefer the more popular style? Show how you got your answer.

(D) = % = oais

4.
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Suppose that for a fixed dinner cost, a diner can select from four appetizers, three
salads, four entrees, and five desserts. How many possible dinners are available if a
dinner consists of one appetizer, one salad, one entree, and one dessert? Show how you

got your answer.

Ix3xY xg :@9;

A restaurant needs to hire a cook, a server, and a cashier. Seven applicants have
applied, all of whom want to be considered for any of the three job openings. How
many different ways does the restaurant have to fill the openings? Show how you got

your answer.
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A student prepares for an exam by studying ten problems. He can solve five of the
ten problems. For the exam, the teacher selects four of the ten problems to be on the

exailrl.

(a) How many different sets of problems (ignoring order of the exam problems) could
the teacher select? Show how you got your answer.
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(b) Assuming the teacher selects the exam problems at random from the ten total,
then what is the probability that the student can solve all four problems on the

exam? Show how you got your answer. L_tL\a d ‘H« o fmlo lews e
Se,\ed’l ens '69“" whic S cam <o lue a@s

5—\—\,&(@»& caw solve «ll rrob[@MS‘. (,2,3,9,5.
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7. Consider two events A and B such that P(A) = 0.5, P(B) = 0.2, and P(ANB) =0.1.

(a) Find P(B|A), P(A|ANB), and P(ANB|AUB). Show how you got your answers.
P(elA)= FAND _ 0l (555
7 (A 6.5 —

P(alPn = RanAND _ HANE (7
P(ANE)  P(ANBD

e(Ans|AUB)= F(AB)N(AUR)]  f(ANE)
F(AUB) - T P[(AUBd

P(A UB)= 0.540.2 0. | - ol _ 4y _
= 0.6 oL = T “lleeT]

(b) Are A and B independent events? Prove your answer.

Yes. P(plA)=0.2 = F(B).

8. At a certain country club, 40% of the members play golf, 55% of the members play
tennis, and 80% of the members play at least one of those two sports.

(a) If a member is chosen at random, what is the probability that member plays both
golf and tennis? Show how you got your answer.

V(GU ™= p6) + P(T) — ?(GK\T)
0.90 =.40~+ .SS —P(6NT)

> F(Q(\T) =, 9490+ . 55 —, %0 =(060.15



(b) For a randomly chosen member who is known to play golf, what is the probability
that such a member plays tennis? Show how you got your answer.

Pt|e)= F6NTD _ 0.1 :@

PG 0.40

9. Suppose a student coming to statistics class walks to class 50% of the time, takes the
bus 20% of the time, and rides her bike 30% of the time. She is late to class 15% of
the time when she walks, is late 10% of the time when she rides the bus, and is late
5% of the time when she rides her bike. One Monday she is late to class. What is the
probability that she walked to class that Monday? Show your work.

O ED.
P(B1 1) = BlaTs) rlo) ~ rlal e P(e Al

L (s
= e G (P2

C oS B ,07S
T e Y

oI5 + .02+ 0Ll5

—| .37



10. In a typical season, the Gamecocks play four SEC football games at home (in Columbia).
Suppose they have probability 0.25 of winning one home SEC game, 0.30 of winning

two home SEC games, 0.20 of winning three home SEC games, and 0.05 of winning
four home SEC games.

(a) If Y= the number of home SEC games they will win, give the complete probability
distribution of Y.
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(b) Find the variance of Y, showing your work.

E(Y) = (oo = (No25) +(2)(0:30) +(3) (o 20)
(4 ) (o0

= .25 +.60 .60 +.20 = |65
g(y¥) =(0)(0-2)+()*) (0.25) + (ZL) (0'3>+<32)(0cz)
+GZ)@.05):_ 25+ 1204 (.30 . $o= Yy oo

= V(1) = "fﬁg'(l‘éS')z = [.3275%

(¢) If Coach Shane Beamer is paid a bonus of $10000 for each home SEC game the
team wins, find the expected value of his bonus. Show your work.

e(e)= eflo st

_ £ieane 1] twoee &) = rosoo(1.65
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11. A botanist grows five specimens of a certain tree species, all in different greenhouses
under identical conditions. Suppose the probability that each tree survives until re-
productive maturity is 0.90, and that tree outcomes are independent.

(a) Find the expected value and variance of the number of trees that survive until

maturity. Show how you got your answer. \(l B - (
i L e H—g F__-—()gi)
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et = (5)(0-9)= 4.5
V(i) = <S)<ﬁ19)<ocl) - 0.45

(b) What is the probability that exactly three of the five trees survive until maturity?
Indicate how you got your answer.

)7(\1;39 - f\’(\/f 3) — F(‘/EQ,) = 9-033—_6)@0‘[
= (0.072)

(c) What is the probability that FOUR OR MORE of the five trees survive until
maturity? Indicate how you got your answer.

p(yzw) = I-P(¥=32)
= |- .©0%| '—‘—IOQCH? ’
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