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Welcome to Math 3339

Rebecca George - bekki@math.uh.edu

Office: 639 PGH
Office Hours: M & Th noon—1:00 pm & T 1:00 — 2:00 pm

For other times make an appointment at least 24 hours in advance

Read the Syllabus

*HELP VIDEOS!!*

Using R Studio: R Download Site = R-Studio Download Site
An Introduction to R (user manual Using R For Introductory Statistics
R-Studio Quick Reference Guide

Click on the "Proctor Exams” tab above for CASA Exam and related Information.
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Buy your popper (bubbling) forms and Course Access Code from the
Bookstore by 9/6. Take your class and section number to get the correct
bubbling forms.

Print off notes (4 per page unless you write large) before class to make
note-taking easier.
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Probability — what do we know so far?

Rules:

1. 0=P(A)=1 for all events 4.
2 P(Sample Space)=1 NoT A

4

3. Complement: A'or A® or ~ A represents the complement of 4.
P(A)=1-P(4)  P(M)=1-F)

4. Mutually Exclusive (disjoint) Events: ANB=J

5. Independent Events: P(ANB)=P(A)-P(B)  OR P(m = P[MB)

6. For any two events: P(AuB)=P(A)+P(B)-P(ANB)

UB)

P(an 8 - P! P(B)-a O AnB)

7. For any two events: P4 l B)= P(B)
?jNM\

— P(ANB)=P(A|B)-P(B)
~ T



have PLEIF) wint P(FIE)

8. Bayes’ Theorem: If a random experiment can result in £ mutually
exclusive and exhaustive outcomes 4, 4,,4;,...-4,, then for an event B

P(A,-B)=P(B;4(:)D(Aj) ZJ(DBBAJ (Aj))

N
e (R M’D FP(PNB) - P(Pfgf\ ED+
General counting rule: G mh p(m 4 ?(BI Per(PrD r-

The number of ways of choosing a collection of k objects is P/ ---H

where " represents the number of ways of choosing the i-th object.

Permutations and Combinations:
Permutation (order does matter):

n! r\ PY\/ = y\’l
Yo (, \f) (n—k)! — -
Combination (order doesn’t matter) (< |

n ny n!
r [kl and is read “n choose k” and |k | k!(n—k)!

¢, or ,C. o
U\%o@.k‘\\\’\\
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Examples:
Three coins are tossed at the same time. What is the probability of
obtaining exactly one head?

ﬁFS = &QQ =9
S =% Wik, HHT, HTH, TH B, BTT) THT  TTHTTT

P(1n) = 73

A dic is thrown 2 times. What is the probability that the number thrown the
second time 1s at least two more than the number thrown the first time?
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A committee of 5 people ig to be selected from a group of 6 men and 7
women. :lig =»Lg = (‘,h,oaseflb,s
What is the probability that the committee will have 3 men and 2 women?

... C |
p(em, 200) o T2
13 =&
What is the probability that the committee will have all men?
Lbcg 7a_CO Y\C/[] = \

P(Em\ © Cs

What 1s the probability that the Commi‘r‘rje will have at least one woman?

W 0 h 2 2 46 1~ ?(no )




Kara is a good student. She figures that her probability of making an A is

0.92 for algebra and 0.88 for history. Assume that the grades she receives
are independent. What is her probability of making each of the following
grades?

A in algebra and history- P(p[ N H\ :LQ@(.S?}) =.309/(,

No A in algebra PCprI) - |=P(R) = |—. A% - DY
No A in history P[H’): )_ p(H)_..,)-—,ﬂx =, |

Alelel;alebra nor history | — P(V—\\/ Hf\ O\GW'Q: 00%

oD
Atle/astoneA P(, D;U H) P(.m&- P(.m - P[.pi {\\'\\
T~ = 09 1 3% - (a (e
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A sports survey taken at MCHS shows that 48% of the respondents liked
soccer, 66% liked basketball and 38% liked hockey. Also, 30% liked
soccer and basketball, 22% liked basketball and hockey, and 28% liked
soccer and hockey. Finally, 12% liked all three sports.

Draw a Venn diagram to represent the given information.

6"‘&

What is the probability that a randomly selected student likes basketball or

hockey? Solve thls by also 1ng an appropriate gormula.
P(B UH) 5) 1 B K- PLBOM

obb '\’,33—"33- p .39—

What is the probability that a randomly selected student does not like any
of these sports? 1L

b




If P(M) =.2 and P(L) = .5 and M and L are independent events.

PMAL)= P(Y-p(L) <(a)(8) = |

pMuL)= PlM)+ P(L) - P L)

= .2 +¥.8 -, = . L




The table below gives the results of a survey of the diet and exercise habits

of 1200 adults: D D
Diet| Don’t diet | Total diet dontdiet
- . : [1,]0.2625 0.1375
k Exerc1§e_ 315 /165 480 [2]0.4875 0.1125
2! Don’t exercise | 585 |135 720
Total 900 (300 1200

What is the probability that someone in this group exercises?

430
PLE) = —300

What is the probability that a dietgr ¢ W an exerciser?
y@>)  PIDNE) = 5ris

What is the probability that someone diets?

P(d) = Mk
What 1s the probability that an exermser is also a dieter? \ b>

P(E /\b) = ALIS e

G)UD/D@
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A psychologist interested in right-handedness versus left-handedness and in
IQ scores collected the following data from a random sample of 2000 high
school students.

Right-handed Left-handed | Total
High IQ 190 10 . 200
Normal IQ 1710 - 90 : 1800
Total 1900 100 2000 | ~

What is the probablhty that a student from this group has a high 1Q?

Hi@\ /loob

What is the probability that a student has a high IQ given that she is left-

handed? u’/ |10
D \ _ g _ 10

Are high IQ and left-handed independent‘? Why or why not? Ud,@o

P (7.0) Pl 2 P(HIRAL)

/08 - T yoi® / 2000



A VCR manufacturer receives 70% of his parts from factory F1 and the rest
from factory F2. Suppose that 3% of the output from F1 are defective
while only 2% of the output from F2 are defective.

What is the probability that a received part is defective?

If a randomly chosen part is defective, what is the probability it came from
factory F1?



An analysis of the registered voters in the last primary indicated that 55%
of the voters were women. Of the female voters, 35% are registered
Democrats, 35% are registered Republicans, and the rest are assumed to be
Independents. Of the male voters, the percentages are 30%, 45%, and 25%.
Find each probability:

A voter chosen at random 1s a woman

A voter chosen at random is a male Republican

A Democrat chosen at random is male



Suppose that three branches of a local bank average, respectively, 120, 180,
and 100 clients per day. Suppose further that the probabilities that a client
will transact business involving more than $100 during a visit are,
respectively, .5, .6, .7. A client is chosen at random.

What is the probability that the client will transact business involving over
$100?

What is the probability that the client went to the first branch given that she
transacted business involving over $1007?



