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Math 166 - Week in Review #7

Section 7.5 - Conditional Probability and Independent Even

Conditional Probability - the probability of an event occurring given that anothegrgvhas already oc-
curred.

We denote “the probability of the eveAtgiven that the ever has already occurred” B9(A|B).

Conditional Probability of an Event - If A andB are events in an experiment afRdB) # 0, then the
conditional probability that the eveAtwill occur given that the ever has already occurred is
P(ANB)

P(B)

P(AB) =

Independent Events- Two eventsA andB are independent if the outcome of one does not affect th@meéc
of the other.

If AandB are independent events, the(A|B) = P(A) andP(B|A) = P(B).

Test for Independence of Two EverntsTwo eventsA and B are independent if and only P(ANB) =
P(A)P(B).

NOTE: To determine if two events are independent, you mustptde the three probabilitieB(AN B),
P(A), andP(B) separately, and then substitute these three numbers into the equain B) = P(A)P(B).
If the equality holds, theA andB are independent. If after substituting you find tR&A N B) # P(A)P(B),
thenA andB are NOT independent (i.e4 andB are dependent and somehow affect each other).

Independence of More Than Two Event$ E;,E,, ..., E, are independent events, then

P(Elﬂ Eon---N En) = P(El)P(Ez) .o P(En)

Section 7.6 - Bayes’ Theorem

There is a huge formula in the book for Bayes’ Theorem, but goo't have to memorize it!! Just make

sure you know the conditional probability formut{A|D) = P(P/?B?), and know how to use a tree diagram

(or Venn diagram in some cases) to find these probabilities.

1.

A survey was conducted in which 1,000 students at Randoivetsity were asked how many hours they
are currently taking. The results are given in the tablevoeldse the table to answer the following questions
about a randomly selected student who participated in thigey.

Classification | 9 orless| 10to 13| 14to 17| 18 or more | Total
Freshman 10 130 140 5 285
Sophomore 15 90 55 20 180
Junior 25 105 80 35 245
Senior 50 110 85 45 290
Total 100 435 360 105 1000

(a) What is the probability that the student is a freshmam ibhshe is registered for 18 or more hours?
(b) What is the probability that a senior is registered forl¥4hours?
(c) What is the probability that the student is a junior gitlesit he or she is registered for 13 hours or less?
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2. Use the Venn diagram to answer the following.
(@) P(AIB)

0.5

(b) P(BC|A)

() P(A°|BY)

3. A student has two exams in one day. The probability thatdsses the first exam is 0.9, and the probability
that he passes the second exam is 0.85. If the probabilityitbatudent passes at least one of the two exams
is 0.97, are these two events independent?

4. LetSbe a sample space for an experiment with events, andG. Use the given information to answer the
following questions.

S={s1,%,%,%,%,S}

E = {S1,%,5%,5) Outcome |s1 | S | s |s1|s |
F = {s,5%) Probabiity | & | 2| & | 3|22
G={s3 %}
(@) P(F|E)
(b) P(G|F)

5. A 7th grade class was selected and the following inforomatias collected about the 30 students.
4 students have only glasses.
12 students have only braces.
6 students have glasses and braces.
Determine whether the event that the student has glassabergent that the student has braces are inde-
pendent. Justify your answer.

6. A building on campus has three vending machines: two Cak&hines and a snack machine. Based on the
model of the machines, the first Coke machine has a 12% chdriareaking down in a particular week,
and the second Coke machine has a 4% chance of breaking d@ypamicular week. The snack machine
has a 10% chance of breaking down in a particular week. Assuindependence, find the probability that
exactly one machine breaks down.

7. LetA, B, andC be three independent events of an experiment R = 0.4, P(B) = 0.75, andP(C) = 0.3.
Calculate each of the following.
(@) P(ANBC)
(b) P(ACUC)

(c) P(BIC)
8. Fill in the missing probabilities on the tree diagram dmehtanswer the following questions.
(a) P(EC)
(b) P(AND)
2 ¢
A D
) 7 E
C
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(c) P(E|A)

(d) P(C)

(e) P(BUC)

(f) P(BIE)

(g) Are the event8 andC independent? Justify your answer.

(h) Are the event® andC mutually exclusive? Justify your answer.
(i) Are the event®A andD independent? Justify your answer.

9. Two cards are drawn at random (without replacement) framel&shuffled deck of 52 playing cards. What
is the probability that the first card was queen given thastwond card drawn was not a queen?

10. Two cards are drawn at random (without replacement) xamell-shuffled deck of 52 playing cards. What
is the probability that the first card was a king given thatdbeond card drawn was a heart?

11. The personnel manager at a certain company claims thatpgiroves qualified applicants for a certain job
85% of the time; she rejects an unqualified person 80% of the.tlf 70% of all applicants for this job are
qualiﬁed, find each of the fO”OWingpg. 380 ofFinite Mathematics by Lial, Greenwell, and Ritchey)

(a) Draw a tree diagram (with probabilities and notation bbmnches) representing the above informa-
tion.

(b) What is the probability that an applicant is approved?

(c) What is the probability that an applicant is qualified é or she was approved by the personnel man-
ager?

(d) What is the probability that an applicant who is unqualifs approved for the job?

(e) What is the probability that an approved applicant wagualified?

12. An auto insurance company classifies its drivers as lsky medium risk, or high risk. The table shows the
percentage of drivers in these classifications and the pilitigathat a driver in that classification will have
an accident during the next year. A driver is selected ata@mahis problemis courtesy of Joe Kahlig.)

Classification| Drivers (%) | Accident (%)
low 50 2
medium 35 5
high 15 12

(&) What is the probability that the driver will have an aexitin the next year?

(b) What is the probabilty that the driver is rated as a mediigkif he or she has an acident in the next
year?

(c) What is the proability that the driver is classified as ghhiisk but does not have an accident in the
next year?



