Math 166 - Spring 2008
Week-in-Review #5
cotirtesy: Kendra Kilmer

(covering Sections 7.1-7.4)

Section 7.1

o An experiment is an activity with an observable result.

o The outcome is the observed result. (
o The sample space. S, is the set of all possible outcomes. Luniversel 8“')

® An event is a subset of the sample space. (Note: An event E is said to occur whenever F
contains the observed outcome.)  {(

o All set operations (union, intersection, complement) are valid with events.

 Two events are mutually exclusive if ENF =0 (dl.s:pf/l-‘-)

e The impossible event is the empty set. The certain event is the sample space.

I Let S = {5.6,7.8.9,10}, £ = {5.8,10}, F = {7.8,9.10}. G = {6.7}.
(a) Find the event (EUFU G)° (Ecn':‘ncc)

65) LY Q,b% F

(b) Find the event £ U (F NG)° EV (F"U G—‘)

15,2.103,0(§12)
§52,1030%5,6,2,2,108= rs 6,2 103

(c¢) Are the events E and G mutually exclusive?

Esmu ENg =P

(d) Are the events E and G complementary?

Ec: 55‘,8,!01"_-_?"133 -# ; (,,"7%
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2. Anexperiment consists of rolling a six-sided die and drawing nm. ik llhIL mll ol a bowl ¢containing

3redand 7 hl%dl bles. aund absuynm C

(a) ["III{J the sample wp.u.t. IHHEILI llu.l with the L‘ipunnunl ‘

S=¢ 1R 2R, PR 4R, 5R 4R, 18,28, 38,4858, :eg
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(b) Find the event, E, that an even number 1s rolled. a/eﬂts ve
- nns,

E= §2R4R,R 1B, 4E, ue% | experiment?
*OF :Z &ﬁm’g
- (%

L

J :/@ a—fpmpoz:f;r}f' T |

(c) Find the event, F, that a green marble 1s selected.



. Chris purchased shares of IBM and Dell. Let £ be the event that the IBM shares increase in value
over the next year and let £ be the event that the Dell shares increase in value over the next year.
Use M, U, © to describe the following events:

(a) The IBM shares do not increase in value.

EO

(b) The IBM shareandAhe Dell shares do not increase in value.

E°NFe] = (evFY

—

(¢) The shares of at least one of the two companies increase in value.

Qm(a me 0~ eﬂd‘lam
EUF

| .

(d) The shares of only one of the two companies increase in value

D )




Sections 7.2 and 7.3 ISS bn cm‘-r

e Suppose we repeat an experiment 72 times and an ev, nu,ure m of those times, Then 7 i‘i
called the relative frequency of the event E. P(Q ,D P(ﬁ
e The probability of an event is a number between 0 and | that represe nt'-; the Ilknhhond of
the event occuring. The larger the probability, the more likely the event is to occur.
e Anevent which consists of exactly one outcome 1s called a simple event of the experiment.
e The table that lists the probability of each outcome in an experiment 1s known as the proba-
bility distribution.
e For a uniform sample space with n outcomes the probability of each outcome is ,—E
e To find the probability of an event £, add the probabilities of the simple events of £. Recall
P@)=0and P(S) = 1. <
e Rules of Probability
e P(EUF)=P(E)+P(F)—P(ENF)
e [ £ and F are mutually exclusive, then P(ENF) =10
e P(E)=1-P(E")

4. An experiment consists of randomly selecting 2 chips from a bowl containing 3 chips numbered
I through 3 and observing the numbers in your hand.

(a) Find the sample space

(b) Find the simple events associated with the experiment.

&) 52§ (1,2), (1), (,3)y & swmple space

b , : : il
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3. A marble is selected at random from a bowl containing 3 blue, 6 yellow, and 8 orange marbles
and the color is observed. Find the probability distribution for this experiment.




6. Let S ={a.b,c,d,e, f} be the sample space associated with an experiment having the following
probability distribution:

Outcome a b c d e f
Probability | 0.1445 | 2l | 0.2355 | .30O1[0.0765 | 0.0265 |&—

(a) It P(B) = 0.3275 where B = {d, f }. complete the above probability distribution.

since  B=fdbuies Pliid)= | 45T 23551
PLB) = (D)~ P(5P3)

20|+ .06+

52175= P(id3)+ 0265 .0LLS

- 0% ;)-.ozbs =|-.7184 ]
20l =P({dD)

=.72lb
(b) What is the probability of (A N B) if A = {a,b, £}?
Anes= §abfi0fabce’
= %a, 575 = ga?,uﬁ, 33

P(AN BS)= P(io&\* P(s b§>

= Mdst il
“ 12605




7. Two fair six-sided dice are rolled. What is the probability that the,sum is at least | xactly 1

five 1s rullmll'.’

PlAUR)= P(A)+ P(B)-P(ANB)

= b +12_=

R 3 3k
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8. A survey was conducted ol‘&frcshmcn. [t was found that gsludcnls play intramural soccer, 60
students play intramural basketball, and 10 students Elay neither of the twosports. If a student is
selected at random, what is the probability that they play exactly one of the two sports?

Let S e e tvewr ot e frashwan plays socce-
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Section 7.4 2
o It §'is a uniform sample space thenfP(E) = HS) R m
9. A bowl contains 30 red marbles, 15 green marbles, and 28 yellow marbles. An experiment
consists of randomly selecting 5 marbles without replacement.

() What s the probability of selecting exactly 2 red marbles?

et B be tue event of-se

72 vek
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(b) What is the probability of selecting at least 1 green marble?

PIFY= 1-PIF) =1 Sy sy Po= gt
(e useuile o

PIF= S T . (L159) - CORS)="e

(¢) What is the probability of selecting exactly 3 marbles of the same i‘(!nr? 15
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(d) What s the probability of selecting exactly 2 red marh]fs or exactly 2 green marbles?

plave)= PM)*PIB\-P(:-AB)
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10. Three cards are randomly selected from a deck of 52. What is the probability of selecting a pair?

Let € be tne event of seleativg o paiv—

als) = Cl52,3) = 22,100 ?Dpcose.l
w (e 1«»
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. An exam consists of 10 multiple choice questions. Each question has five choices and only one

of the choices is correct. It a student randomly guesses on each question, what is the probability
of the student passing the exam (i.e. answering at least 6 questions correctly?)

Lt E lbe e event of answenrgad least
(s questions @rvectley
—

Y N Y
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12. A shipping carton contains 20 radios. Before shipping, an inspector randomly selects 3 radios
for testing. If any of the radios are defective, the carton is not shipped. If it is known that the
carton contains 5 defective radios, what is the probability of shipping this carton?

Let B et went tnat tue arion is
shippd- 2.0

= —== oo

n ()= C(20,%)= 1140

n (B)= U553y = 435
oD 3¢
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13. Four people are selected at random. What is the probability that at least two of the people in this
group were born on the same day of the week” (Assume that being born on each day ol the week
1s equally likely.)

Let E be twe vent mar -J—J-MO#F-
fne PEOPIE Wl bovn on sl S K0

he week H.cm,
E€= hovesyy was

P(E\’ ‘_ P(EB 4 \owa\.'l“"&
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a)=1-1.7-7 =79z 240)

nlgd= 1-b-5- 4 =g40
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