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SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question.
1) According to the American Pet Products M. A (APPMA) 2003-2004 National Pet Owners Survey,
39% of U.S. households own at least one dog and 34% of U.S. households own at least one cat. Assume that 60% of U.S.
households own a cat or a dog.

a. What is the p that a randomly selected U.S. household owns neither a catefT aylog? L/ 67/
b. What is the p that a randomly selected U.S. household owns both a cat antd a dog? (5'\ 3 l"'-'
. What is the p thata selectEdU.S.). owns a cat if the Rousehold has a dog? 12
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2) A survey of families revealed that 58% of all famiffes eat turkey at ho;aﬁmeals, 44% eat ham, and 16% have both

turkey and ham to eat at holiday meals.

a. What is the probability that a family selected at random had neither turkey nor ham at their holiday meal?
b. What is the probability that a family selected at random had only ham without having turkey at their holiday meal?
. What is the probability that a randomly selected family having turkey had ham at their holiday meal?

A campus radio station surveyed students to determine the types of music they like. The survey revealed that 41% like
rock, 32% like country, and 24% like jazz. Moreover, 5% like rock and country, 6% like rock and jazz, 25% like only
country, and 1% like all three types of music.

a. Draw a Venn Diagram for this situation.

b. Find the probability a student does not like any of the three music types.

167,
c. Ifastudent likes jazzjwRat is the probability he/she also likes countryd  /
o
FPCe|7) TP
24

d. What is the probability a student likes exactly two of the three music Jp’esL ID

e. Find the probability a student likes rock or jazz.

A campus radio station surveyed students to determine the types of music they like. The survey revealed that 41% like

rock, 32% like country, and 24% like jazz. Moreover, 5% like rock and couniry, 6% like rock and jazz, 25% like only

c“untry, and 1% like all three types of music. i
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You draw one card from a deck of 52 ca.rds LetA= d.rawm , B&¥rawing a red card, C =
drawing a spiie, wm d X e é 3
2L 'L('a \ b. ﬁ%orc)— P(C or D)
- 4 \
B2 Rl

d P(AorC)— e. P(AorD)= f P(BorD)= + - -_
2. Suppose you roll two distinguishable dice. Calculate the probability of getting doubles or a slﬁ%f

Pl hbla ¢ svn of 8) "'/7’1

3. Afair eight-sided die is rolled once. Let A,B,C, and D be the following events:
A={2,4,6,8}, B=(3,6}, C={2,5,7}, and D={1,3,5,7}. Assume that each face has the same probability.

a. P(AorB)= b. PBorC)= c. P(CorD)= d.PAorC)=
4. Inagroup of 101 students 30 are freshmen and 41 are sophomores. Find the probability that a student
picked from this group at random is either a freshman or sophomore.

5. Ina group of 101 students 40 are juniors, 50 are female, and 22 are female juniors. Find the probability that
a student picked from this group at random is either a junior or female.

1. One card is drawn from a deck of 52 cards. ~ Find the following...

a. P(Queen)= d. P(Queen | black) =
b, Plblack)= e. PlQueen | club) =
¢ Plcub)= f. Plblack | club)=

g Are “drawing a Queen” and “drawing a black card” independent? Justify your chaice.

h. Are “drawing a Queen” and “drawing a club” independent?  Justify your choice.

i, Are “drawing a black card” and “crawing a club” independent? Justify your choice.

2. Afair eight-sided number cube is rolled once. Let A,B,C, and D be the following events:

A={2,4,6,8), B={3,6}, C={2,5,7}, and D={1,35,7}. Assume that each face has the same probability.
a. Find:
i. P(A)= ii. P(B)= ii. P(C)= iv. P(D)=
b. Find:
i. P(AIB)= iv.

ii. PBIC)=
iii. P(CID)= vi.

=
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» The Addition Rule

THE ADDITION RULE FOR THE PROBABILITY OF A OR B

The probability that events A or B will occur, P(A or B), is given by
P(AorB) = P(A) + P(B) — P(Aand B).
It events A and B are mutually exclusive, then the rule can be simplified to

P(Aor B) = P(A) + P(B). This simplified rule can be extended to any
L number of mutually exclusive events.

S

In words, to find the probability one event or the other will occur, add the individual
probabilities of each event and subtract the probability they both occur.

Two events A and B are mutually exclusive if A and B cannot occur at the
same time.

The Venn diagrams show the relationship between events that are mutually
exclusive and events that are not mutually exclusive.

Aand B

A and B are mutually exclusive. A and B are not mutually exclusive.

) +
) ) o I
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You draw one card from a deck of 52 cards. Let A = drawing a black card, B = drawing a red card, C =
drawing a spade, and D = drawing an Ace. Find...

a. P(AorB)= b. PBorC)= c. P(CorD)=
d. P(AorC)= e. P(AorD)= f. PBorD)=
2. Suppose you roll two distinguishable dice. Calculate the probability of getting doubles or a sum of 8.
3. Afair eight-sided die is rolled once. Let A,B,C, and D be the following events:
A={2,4,6,8}, B={3,6}, C={2,5,7}, and D={1,3,5,7}. Assume that each face has the same probability.
a. P(AorB)= b. PBorC)= c. P(CorD)= d.P(AorC)=
4. Inagroup of 101 students 30 are freshmen and 41 are sophomores. Find the probability that a student

picked from this group at random is either a freshman or sophomore.

5. Inagroup of 101 students 40 are juniors, 50 are female, and 22 are female juniors. Find the probability that
a student picked from this group at random is either a junior or female.

1. One card is drawn from a deck of 52 cards. ~ Find the following...

a. P(Queen)= d. P(Queen | black) =
b P(black)= e. PlQueen | club)=
¢ Plclub)= £ Plblack | club)=

g Are“drawinga Queen” and “drawing a black card” independent? lustify your chaice.

h. Are “drawing a Queen” and “drawing a club” independent? Justify your choice.

i, Are “drawing a black card” and “drawing a club” independent?  Justify your choice.

2. Afair eight-sided number cube is rolled once. Let A,B,C, and D be the following events:
=(3,6), C={2,5,7}, and D={1,3,5,7}. Assume that each face has the same probability.

i Pl i PB)=

iii. P(C)= iv. P(D)=

iv. P(BIA)=
v PClA=__
vi. PD[C)=

1. One card is drawn from a deck of 52 cards. Find the following...
a. P(Queen)= d. P(Queen | black) =

b. P(black) = e. P(Queen | club)=

c. P(club)= f. P(black | club)=
“_ . P
C'Dwen ( > CW\JC) : =
P(c 13
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5. Ina group of 101 students 40 are juniors, 50 are female, and 22 are female juniors. Find the probability that

a student picked from this group at random is either a junio@male.

Yo =c> 22

-+ - =

P(3)+ P(F) - P(7 ~F)

4. In a group of 101 students 30 are freshmen and 41 are sophomores. Find the probability that a student

picked from this group at random is either a freshman or sophomore.
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3. A fair eight-sided die is rolled once. Let A,B,C, and D be the following events:
A={2,4,6,8}, B={3,6}, C={2,5,7}, and D={1,3,5,7}. Assume that each face has the same probability.

d.P(AorC)=

a. P(AorB)= b. PBor(C)= c. P(CorD)=

o/%

You draw one card from a deck of 52 cards. Let A = drawing a black card, B = drawing a red card, C =
drawing a spade, and D = drawing an Ace. Find...

a. P(AorB)= b. PBorC)= c. P(CorD)=
d. P(AorC)f ) e P(AorD)— ) f. P(BorD)—
) 'P( klack o< rPoQ> '0) P ( (ed of s P“’Qq—>
QL |3 .
—g = ;— = 5 2 52 5&

) P(spasr of ace) A) Pl black o 55

20,y L=
2 b3 =
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d. P(AorC)= e. P(AorD)= t. P(BorD)=
2. Suppose you roll two distinguishable dice. Calculate the probability of getting doubles or a sus

'P(o‘!,.l.lq._ g4 S'vag)
2+

You draw one card from a deck of 52 cards. Lot A = drawing a Jack, B = drawing a red card, C = drawing a heart, and D = drawing
10. Find._

b. PBand C)= ¢ P(CandD)=
e P(AandD)= £ PBandD)=
2. Suppose you roll two distinguishable dice. Calculate the following probabilities.
a P(doubles) = b. P(sumof8) =
c. P(doubles and a sum of 8) = d. Plrolling a 2 and thena 5) =

e P(at least one 6) =

3. Suppose you arc using three dice.
a Ptriples) =
b. Plrolling at least one 2) =
c. Ona single die, P(rolling a two, five times in a row) =

4. Afair eight-sided die is rolled once. Let A,B,C, and D be the following events:

A={2,4,6,8}, B=(3,6}, C={2,5,7}, and D={1,3,5,7}. Assume that each face has the same probability.

a PAmdB)= b PBandC)= ¢ P(CandD)= d P(Aand ©)=
5. Pat least one girl out of a family with five children) =

6. When driving to class, a student must pass two traffic lights that operate independently. For each light, there is a 0.4 probability
that itis green. 1f he must reach both lights when they are green in order to make class on time, what is the probability that he will be
on time?

7. In a Riverhead, New York, case, nine different crime victims listened to voice recordings of five different men. All nine victims
identified the same voice as that of the criminal. If the voice identifications were made independently and by random guesses, find
the probability that all nine victims would select this particular person. Does this constitute reasonable doubt?

Suppose 58% of a company’s employees are female.  Of the females, 3% earn a salary over

$100,000.  Six percent of males earn a salary over $100,000.

a.) Create a tree diagram representing this situation, listing all probabilities.

b.) If one employee is selected at random, what is the probability it is a female who eams over $100,000?

c) What percent of all employees earn over $100,000?

d.) What is the probability that a randomly selected employee who earns over $100,000 is male?
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7. In a Riverhead, New York, case, nine different crime victims listened to voice recordings of five different men  All nine victims
1dentified the same voice as that of the criminal. If the voice identifications were made independently and by random guesses, find
the probability that all nine victims would select this particular person. Does this constitute reasonable doubt?

N= 4 vitims

men= &S
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4. A fair eight-sided die is rolled once. Let A,B,C, and D be the following events:
A={10.4,6,8}, B={3,6}, ¢ [V 5.7}, and D={1,3,5,7}. Assume that each face has the same probability.

a. P(AandB)= b. P(BandC)= ¢c. P(CandD)= dP(AandC) =

=0 %
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Suppose 58% of a company’s employees are female. Of the females, 3% earn a salary over

$100,000. Six percent of males earn a salary over $100,000.

a.) Create a tree diagram representing this situation, listing all probabilities.

b.) If one employee is selected at random, what is the probability it is a female who earns over $100,000?

SUppose D57 0T a company s empioyees are remaile. OUr tne remailes, 3% earn a salary over

$100,000. Six percent of males earn a salary over $100,000.

a.) Create a tree diagram representing this situation, listing all probabilities.

a3 \0°,000 Prl = .SésL.oZ/)
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6. When driving to class, a student must pass two traffic lights that operate independently. For each light, there is a 0.4 probability
that it is green. If he must reach both lights when they are green in order to make class on time, what is the probability that he will be
on time?
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You draw one card from a deck of 52 cards. Let A = drawing a Jack, B = drawing a red card, C = drawing a heart, and D = drawing
a10. Find

a P(AandB)= b. PBand C)= c. P(CandD)=
d. PAandC)= e. P(AandD)= f P(BandD)=

P Juck /m\ou rr&) b P ( (el and l’\fa/‘*)

e
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- You drav%:ard from a deck of 52 cards. Let A = drawing a Jack, B = drawing a red card, C = drawing a heart, and D = drawing
a 10. Ry
2 PAmii2e &1 b. P(Band C)= ¢ P(CandD)=
d PAandC)= e. P(AandD)= f P(BandD)=
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1y a. P(neither cat nor dog) =1 - P(cat U dog) = 1 - 0.6 = 04
Or, using the Venn diagram below, 40%

Dog

26%

40%

b. P(cat u dog) = P(cat) + P(dog) - P(cat n dog)
0.60=0.34+ 0.39 - P(cat  dog)
P(cat  dog) =013
Plcatndog) 013 1
Pt dogy= T@0®)  _ 039 _3
2)a P(neither ham nor turkey) = 1 - P(ham u turkey)
=1-[P(ham) + P(turkey) - P(ham 0 turkey)]
=1-[044+058-0.16]=1-086=0.14

Or, using the Venn diagram below, 14%

b. P(ham only) = P(ham) - P(ham N turkey) = 0.44 - 0.16 =0.28
Or, using the Venn diagram above, 28%

P(hamnturkey) (.16
Plurkey)  _ 058

< P(ham | turkey) =02759

d. No, the events are not disjoint, since some families (16%) have both ham and turkey at their holiday meals.
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