starmine the
perimental probability
an event.

& axperimeantal
nhatiity to make
adictions,

shability
er%meni&% orobability

EXAMPLE

Experimental prohability can he used by manufacturers
Sfor guality control, {See Example 4.3

An experiment iz an ac v involving chance. Bach repetition or obsarvation of
an experiment is a trial . and each possible result is an outcome . The sample
space of an experiment is the set of all possible outcomes.

Roiling a
number cubse

Spinning a

Tossing & coin Game spinner

. Experiment

) ] ired, blue,
| Sample Space {1, 2.3, 4.5, 8} j

graan, yellow}

Montifyi

Kentify the sample space and the ouicome shown for each experiment.

myg Sample Spaces and Quitomes

A tossing two coins
Sampie spaoe: {HH, HTLTH, T
Crtcome shown: heads, tmiﬁ { %i

B spinniong a game spinner
Sample space: {vallove, Ted, blue,
Qutcome shown: green

green)

CHECK. 1. Identify the sample space and the ocutcome shown
HOUE, for the experiment: rolling & number cube.

An event is an outcome of set of cutcomes In an experiment. Probability s the
measure of how likely an event is to occur. Probabilities are written as fractions
or decimals from 6 to 1, or as percents {rom 0% 1o 100%.

As likely as not

Unlikely i Likely
|

50%

Events with a probability
of 50% have the same
chance of happening as noet,
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EXAMPLE

Know
FLotE :

EXAMPLE

Prohabilities can
be expressed as
fractinns, decimals,
or peEreents. For
Example 3, the
gmbai&%%i*éec are:
A% = 04 = 40%

,s:.,}m u=

3R 4

=075 = 5%
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Estimating the Likelibood of an Bvent

Write impossible, uniikely, as Hiely as not, Hkely, or certain 1o describe |
each event.

There are 31 days in August,

-

August giways has 31 days, This svent is certain,

‘B Carlos correctly guesses a number between 1 and 1000,
Carlos must pick one outcome ot of 1000 possible sutcomes.
‘This event is wnlifel

€ Acoin lands heads up.
Heads is one of two possible ontcomes. This event is as likely as not

Cecilia rolls & 10 on 2 standard number cobe,

A standard number cube & numbered 1 through 8. This eveny is
sibie,

2. Write Impossible, uniibely, as i k 5_ as net fkely, or ceriair
describe the event: Anthony rolls a number less than 7 on
standard number cube

You can estimate the probabiiity of an event by performin g an experiment.
The experbmental probabifity of an event is the ratio of the number of time
the event oocurs o the number of tials. The more wials performed, the mor

accurate the estimate is g%it%:’i‘{ i be

number of times the svent oocurs
number of trizls

experimental probabiiity =

Finding Experimental Probability

An experiment consisis of spinning Outcome ?Mﬁﬁﬂﬁ '

a spinner. Use the resulis in the table o
to find the experimential probability gﬁ’*i‘f V 7

of each event. - &ufe B

A spinner lands on hlue ‘C"’ reen >
numnber of tines the event ooours
mumber of trials

spinner does not land oo green
When the spinner does not land on green, it must land an red or blue.

number of thines the sventoecurs . 7+ 8
mumber of trials ST Be




Use the information in Example 3 to find the experimental
~ probability of each event.

3. spinner lands on red
3b. spinner does not land on red

Yo can use experimental probability to make predicrions. A prediction isan
estimate o guess about somethiing that has not vet happened.

EXAMPLE £§= Quality Control Application

A manufactuver inspects 860 light bulbs and finds that 796 of them
have no defects.

A What Is the experimental probability that a light bulb chosen at
randons as no defects?

Find the experimenial probability that a light bulh has no defects,
;{;gg_;ﬁgfﬁ' r of tirnes the event occurs 795

m;m?,;f:r nf trials B0

= 54 5%
The experimental probability that a light bulb has no defects is 99.3%,
‘B The manufacturer sent a shipment of 2400 tight bulbs to a retail store.

Predict the number of light bulbs in the shipment that are likely to
have no defects,

Fiﬁf% B9 R0 of 2400,

HECK 4. A manufacturer inspects 1500 electric toothbrush motors and

autr finds that 1497 of them have no defects,

a. What is the experimental probahility that 2 motor chosen a1
rangdom will have no defects?

b There are 35,000 motors in a warehouse, Predict the number
of motars that are likelv to have no defects,

THINK AND DISCUSS

% Eapiain the difference between an. (}‘HECG?EE%’:E a:zé an event,

Z. lsthee “xg}ﬁfgn‘?mﬁ pm%m%;ﬁm {}E ar e‘a’pm aiwa@z«, {as 3&;‘1’;&*3 FX;} ait
- why or why not.

3. GEY ORGANIZED ti{;;;x; :ma? wm;ﬁ?f:g the gm;ﬁzze QIg&"’%i?ﬁ& in eaz:%}

;?5@@ box, write an example of an event %3&% has the given: l&eﬁﬁﬁ{}é
f,»v" "N“MM o —h“"“'m " _- .
[ Likelthood of an £ver§t
\\\\"" e g s e s “"H/
{ As dikely s not | Likely 17 Certain - ':
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KETWORD: pAT

1. Vecabulary Give an example of an cvens that has WO pessitde aunfrome
b3

SEE EXAMPLE

identify the sample space and the outcome shown for pach experiment,

p. 137 2. rolling a number cube 3. spinning a spinner 4. tossing 3¢

S/

SEE EXAMPLE &
p.738 | 5

the same birthday.

P hal

7. Aboard game has a rule that if vou roll the game cube and get a B, you get
- an extra turn. You get an extra turn on vour frst roll,

| Write impossible, unlikely, as likely as not, likely, or certain to describe each ever

Peter was born in january, Thomas was horn in June, Peter ard Thomas have

6. The football team won 9 of its last 10 games. The team will win the f16%] game,

SEE EXAMPLE An experiment consists of rolling

[ Outcome |

2 3
n. 738 & number cube, Use the resulis in : — ~
the table 1o find the experimental  Freguency 5 614

probability of each event.
E. rollingag
8. rolling an even number
. 10, motrollinga g

SEE EXAMPLE 4 11. Sports One game uf bowling consists of ten frames. Elyse usually rolls
p.739 ] in each game.

-~ b. Predict the number of sirikes Elvse will rell in 18 games.

pet

Identify the sample space and the outcome shown for each experiment.

ﬁﬁiﬁsgs Eé;zg@ 14, tossing two coins 13, spinning a spinner 14, selecting a marble
1214 1 ——
15-17 2 }
18-20 3
2% 4

Skills Practics p, 323
Application Practice b 537
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a. What is the experimental probability that Eiyse will roll a suike on any fram
kes



Write impossible, unlikely, as likely as not, likely, or certain to describe each event.

5. Marlo purchased a new pair of shoes. She takes one shoe out of the box. The shoe is
for the left fonrn,

18. "rm takes the bus o schoal. The bus came Jate twice in the last fwo wee ks, The bus
vl b late today.
17 Tammy dropped two quarters on the floor. At least one of them lands heads i3
experim is ra ¢
An experiment consists of randomiy choosing a marble Outcome Frequency
from a bag. Use the results in the table to find the ‘ :
experimental probability of each event, - Red 4 B
18. choosing a vellow marhie ¢ Blus &
18. choosing a bius marble | Green _ 8
. 5 Loy mlirag
20. not cheosing a green markle | Yellow g

23 Sg:sm‘ts A sk Eaféga ii'}i?epi?i?g.ﬁ 80 skis and finds £ to be defective.
a. Whatis the expe ntal probability that a ski chosen at random will be defective?
b. The lodge has 420 u%m Predict the number of slis that are likely to be defective.

22. The table shows the resuits of a survey
asking students the season of their
birthday, What is the experimental
probabiiity that a student %“;gss; a
birthday during the summer

SHREN
L8 I

i

deason  Birthdays

Faii 39
43. You and your friend can either go “ Winter e
swimming or 10 a movie on "?{‘?mz‘z;z:%&}: S
The weather forecast says there is a 70% 3pring 33
chance of rain on Thurse av. Should vou Sumsner 51
plan on going swiniming or to a movie? s

Explain.

24, Criticad Thinking Tellwhy it is imporant o repeat an experiment many thnes,

25. Write About it Explain what it means for an event to have a 50-50 chance of
happening.

26. How many oulcomes are in the samnple space for an experiment consisting of rolling
two standard mamber cuhes?

£7. Estimation A manufaciuring company produced 988 units in one day. Of those,
2 units were found to be defective. Estimate the experimental probability thar a unit
produced that day was defective. Then predict approximately how many units will
he defectve when 5680 units are produced in one week.

This probiem will prepare vou for the Muiti-Step Test Prep on page 768

In a standard deck of cards, there are 13 cards in each of
~dour suits: bearts, diamonds, clubs, and spades, The hearts

and Hamionds are ved and the clubs and spades are black. : Heaf

Ricardo randomly drew cards from a standard %ﬁmk of 52
- pards. The 1able shows the resubis,

Outcome | Frequency

. Find the experimental probability of éraw;gz sa z:%uh
%:s. Find the experimental probability of drawing a black suit,
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29, Alex rolls bwo standard number cubss, What & the likelhood that the sum
numbers 5 {ess than 47

(&> impossible TE) Untikely

As likely as not 00 Likely

30. A community reported that 2 Z of the residents had a pet and = L of the pet ov
had a dog. If there are 84 residents in the community, how mang residents a
to have a dog? :

14 & 28

¥ 58

e

31. What is the probability that s number chosen at random from the list below
a solution of the inequality 3x + 2 < 237

- 3; ""?; ga ';s ;-}-; 3# gf S" 6’ ?3 g’ g

e 4
e 37

18 Y g

32. Short Response A coin was tossed 50 times. It landed showing heads 6 ma
times than it landed showing tailzs. What is the experimental probability of
fanding on heads? Show your work,

A coin is tossed 3 thmes. Use the sample space for this
experiment to describe each event below as impossible,
unlikely, as likely as not, likely, or ceriain, Justify

each answer,

33, Atleast 7 heads 34, P heads and 1 sl
35, Zmilsand 1 head 38, 3 tails

37. Ome coin is tossed 20 dmes,

The experimental probability of the coin showing heads is 5%, How man
-

timnes did the coin show rails?
b. If the coin is tossed fen more times, how many mote times must the coin fa

7

showing tails for the experimental probabibiny eé“‘ ils to be 0%

28. A sales represeniative ear

1 sales. Find the commission
when the total sales are £1 i

38, Estimate the tax on a $355 printer when the tax rate is 5.5%.

Compare the graph of each funciion o the graph of {0 = x% /0

80, gix) = i x? 41, glx) = —x” 42, g{x) = x% - 12
The data shows the munber of books read by seven students over the sumrner

3,5 14,25 58,7
43. Give the mean, median, aﬂ{i muode nf the data,
44. Which measure of central tendency best deseribes the data? Fxplain.

45, Ureate a box-and-whisker plor of the data,
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ers

A caloulator can be used 1o model an experiment that would be
difficult or inconvenient 1o perform. To do this, you will use
random munbers,

& with Lasson 10-5

can use 4 calculator to explore the experimenstal probability that at
st 2 people in a group of 6 people were bormn in the same month, Assuing
at all months are equally likely 1o be a person’s birth month,

Represent each month with an integer. Since there are 12 months, i’féﬁgﬂ%&iﬁﬁ CPX #as
s use the numbers 1-12. '

el
- Toset vour celeulator up to generate random numbers, pres % 5 andTnb e
" . P Puiw P i .
Then use the arrow kevs 1o highlight PRE. Select 5 randintl. (Branoborn

Now give the start number, 1, nress

Firandiing

- and give the end number, 12,

Each time vou pre the caiculator will renun an integer from 1 1o 12,

¥ou are considering a group of 6 peaple. This means vou need 6 random numbers,

randInkil, 1% " Person

=5 1 2 3 & 5 5
g e
2 | Trial 1 11 4 g E! 2 3
= : -
3 Frial 2 : 2 g w1 o1z g 3

In the first trial, the number 9 appears twice. This means that two people have
birth day in the ninth month, September,

In the second trial, no number appears more than once. This means that none of
. the people were bom in the same month,

Hepeat the experiment untl vou have 10 trials of the experiment. Count the
nurmnber of trials i which & number appears more than once. Divide this number
- by the number of trials, 10, to find the experimental probability that at least

2 peopie in a group of 6 peaple will have the saune birth monih,

(zather the results from at least 100 tials of the experiment. (Either perform all of

- the trinds yoursell or combine dara with vour classmates.) Using your results, what is
the experimental probability thar at least 2 people in g group of € people will have the

same birth month? Compare the results from 100 trials to the resuits of 145 trals.

How could you set up the experiment to find the experimental probability that at

least 2 people in a group of 6 people will have the same birthday (same month and
same date}?

Techniviogy Lab
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£ ?ﬁfe thearetical

hesretical
v of yEnT '
iy of an event. used 1o
2] Detweasn of

Vacabainry

equally likely
theoretical probability
fair

complement
adds

Egually lkely putromes

/770 A
The use of the word

pxperiment does not
NeCessariy mean

yeu are look ity

fnor pxperimenta!

protabitityg,
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Hyw

Tin

13158

itin

in

T inrnado
Texas

e}
I
o

Not egually lkely outcomes

|3

There is a greater chance that
it land on z%?zw than

%
il

g a mumber cube, Find the theoretical




An experiment consists of relling a mumber cube. Find the thearesical
prabability of each outcome,

B rolling 2 number greater than 3

mumber of ways the event can ocour
total number of equaliv likely cutcomes

3
=g

= 005 = 50,

LHECH . Anexperiment consists of rolling a number cube. Find the
EOUT: theoretical probability of each outcome.

la. rofling an even number ib. rolling a mulbiiple of 3
Whenvoutossac
below shows the t
0in 10 thimes.

oin, theve are two possible outcomes, heads or tails. The 1able
heoretical probabilities and experimental results of tossing a

& probability of ; ' ;
Rl | Plheads) | Pltails) | P{heads) + Pitails)
itten as Pleventl. : , b |3 7 3,7 _ 16,

iheads) means “the Experimental Probability i W 55 f T ;
srobability that ; 4 1 11 3
ads will be the . Theoretical Probability | = 5l Tty = 3 1
: 2 I

The sum of the probability of heads and the probability of t2ils i3 1, or 100%.
This is because it is certain that cne of the two outcomes will always oourn

Plevent happening} + P{event not happening) = 1

The complement of an event is all the gutcomes in the sample space that

are not included in the event. The sum of the probabilities of an event and its
complement is 1, or 100%, because the event will either happen or not happen.
Two events are cumplementary evenss if the sum of their probabilities equals 1
and if one event accurs if and only if the other does not.

#levent] + Pleomplement of event) = 1
EXAMPLE 3 Finding Probability by Using the Complement

The weather forecaster predicts a 20% chance of snow. What is the
probability that i will not snow?

Flsnow) + Plact snow) = 100%

2 4 Pinotsnow) = 100%

— 20% — 20%

Pinot snow) = 80%

o 2. Ajar has green, biue, purple, and white marbles.

. The probability of choosing 2 green marble 8 0.7,
the probability of choosing blue i3 0.3, and the probability
of choosing purple is 0.1, What is the probability of
choosing whie?

-6 Theoretical Probability  74%




EXAMPLE 3 Converting Betwaen Gdds

You may s8e an
outtome calied
“favorable” This
doas not mean
that the oulcoms
s good or bad. A
favorable outcome
15 the outcorme
you are looking
for in a probability
experiment.

P46 Chapler 10 Dats Analvsis snd Frobability

Odds are another way o indicate the likelhood of an evenr, Odds EXPIRSS
likelihood by comparing the number of wavs an event can happen o tha
number of ways an event can fail to happen. The odds i Jfavor af an event
describe the likelihood that the event will oceur. The odds ARGINSE an event
describe the likelihood that the event will not oceur.

£

Qdds are usually written with a colon in the form a: &, but can alse bre writien o
atibori
i

ENT YWATH EQUALLY LINELY QUTCDRMES

rumiber of ways a0 event can happer

odds in favor = - : s
number of ways an event can fail to nagnen

= gtk
OGRS AGAINGY AN BEVENT

number of ways an avent can fail to happen
rumiber of ways an event can happen
=hg

& represents the number of wavs an svant can oocur
b represents the number of ways an event can fail 1o aceur,

S

The twe numbers given as the odds wi
possible outcomes. You can use this refationshiy
probabilities,

A The probability of choosing a red _
card from a standard deck of plaving - % 7 A z% 3o
cards is 30%. What are the odds of S "’}3; y AP
choosing a red card? Apd T

e .
T et d
[Ty
oo
Odds in favor = 50:50, or 10 1 N

4
LT
i

The odds in favor of choosing 4 red e
card are 171,

B The odds against choosing a green marbie from a bag are 5:3. What is _
the probability of choosing a green marble?

number of ways event can happen 3

wtal possible cutcomes I

inf 5

The probability of choosing a green marble i3

1411

3. Theoddsinfz i ree drink are 1:24. What is the
probabliiity o i K




THINK AND DIS CUSS

4. Tell how to find the probability of the wmpﬁ&mm? of an event, -

‘2. GET ORGANIZED Copyand complete the gtaphic organizer using the
spinner '

,,,,, o Probabilities on Spinner

P‘fﬂ{‘% aravi

Geidis i favor of gray

Cidds againgt o Gray

VEYWORD: MAT Barent

1. Voeabuelary A6l of the nurcomes in the sample space that are not included in the
event are called the __ 7 ttheoretical probability, complement, or odds)

Find the theoretical probability of each outcome,
2. rolling 5 number div

sible by 3 on a number cube
w0ssing 2 coins and hoth landing with tails showing
randoruly choosing the fetter § from the letters in STARS

roiling a prime number on a number cube

A spinner Is green, red, and blue. The probabitity that the
spinner will land on green is 15% and red is 35%. What
is the probability the spinner will land on biue?

7. the probability of d‘mrmn& ¢ marble from @ bag is T
What is the probability of no i‘zt Gsing a red marbie?

8. You havea i chance of winning. What is the probabil iy vou will not win?
“?hw“ B {,ham & that you will be chosen as class representative.

£

Wha is J‘a(} ;:uabﬁhz%sm that vou will not be chosen?

The odds against 2 spinner land ing on blue are 3:1. What is
the p;ﬂ*é‘gébﬁ{;%y of the spinner landing on blue?

11. The probability of choosing an ace from a deck of cards is
What are the odds of choosing an ace?

12 The probability of not winning a game is 80%. What are the
odds of winning?

13. The odds in favor of 4 spinner landing on blue are 1:3. What is the probabilitv of
landing on bluet

T0-8 Theoretical Prabability 747




Find the theoretical probability of each sutcome

For Seg

Exercises  Example 14. rolling a5 on a number cube
14-16 ! 135, tossing 2 coins and | landing with heads showing, the other with tails show
i7-1% s , ) ) '
2027 3 6. randomly choosing a blue marble from a bag of 5 blue marbles, 8 red marbles,

T vellow marhles

by i

»m..

17. The probability of a spinner azzcimg; £
probability of it not landing on v '

Hty s fﬂ%a% is ihe
Skilly Practice 523

Fpplication Practies p, 537
18. There is a 3% probability of winning a game. Find the probability
of not winuing the game.

19, Thereis a 15% chance it will snow and a 15% chance it will rain,
Whiat Is the probabiiity that it will neither snow nor rain?

£0. The odds against winning a contest are 99: 1. What is the probabdity
of not winning the contest?

21. The odds of choosing a « %}zé:.a rmar
Find the probabilitv of ot choosi

ble from a bagare 1:9,
ng a white marbie.

22, The probability of a spinner landing on green is 2
What are the odds of the spinner not lan ding on green?

Use the spinner for Exercises 23-28,

23, Plred) 24, Pigreen)
25, Plnot blue 6. odds in favor of vellow
27. odds against red 28. odds against green

=,

* 29, Write About It A number cube is roiled. Which event has a grogter theores
probability: rofling a number less than 3 or 1o slling a number greater than thre
Explain.

30. fIFERROR ANALYSISHIF The odds in favor of an cvent are 1 4. Two students
converted these odds nto the probability of the event NOT § happening,

¢
Which is incorrect? Explain the error.

Odds in favor of svert 14 Odds in favor of event T4
Probability that event T Probability thatevent g4
will not happen 5 - will not happen 5

31 Critical Thinking The odds in favor of 5 certs in event are the same as the o0
ageinst thar event. What is the probability i % event ocourring?

| 3 This problem will prepare you for the Muiti-Step Test Prep on page 788,
MulnSres S
Teay Paep Chutes and Ladders is a childrens game that uses a spinner with the numbers

1 through 6.

a. What is the probability of spinning a 37

b What is the probability of spinning an odd number? R
€. What is the probability of spinming 2 number that is less than or equal to 41
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S 330 Wreite About It Bxplain how 1o convert odds 1o probability.

E}f} 34, Geometry The radius of each circle in the diagram is given.
Find the probability thar o point chosen at random will lie in
the red area of the diagram. (Hinr Find the ratio of the rad area to

the total area of the diagram.)

35. Two coins are tossed. What Is the probability that at least one of the coins lands
with heads showing?

B 25% CE 330 & 50% D 75%
k1

Pleven) Gy Pllessthan 55 T Plhot ) 1> Plgreater than )

37. Find the probability that 2 point chosen
a‘c random would fall in the yellow area.

T4

{}’rse the resn?t‘*; gf 3 coin-tossing experiments in the tabie for Exercise 38.

38. Find the experimental probability of the .
¥ Sk : ! Expesiment
coin showing heads for
. . ; i1 Z 3 :
& experiment L : : 1

Mumber of Tosses (LU S T

s
i

experimnent 2

B

experiment 2. | Heads [ 4 4 | 502

?A«rﬂw

Find the theoretical probability of the

coin showing heads.
T e Wirite About It How do the e experimental probabilities of each experiment
compare to the theoretical probahilitg?

38. The table shews the volume of water in an office water cooler over tirne, Find the R
rate of change for eech time ;u»; i For which time period did the volume of water B |
decrease at the slowest rate? 7 X 3

 Timeofday | 900ax - 100ea. | 400rm ¢ 500 e
Volume(gal) 42 38 27 . 12 08 i
Factor each trinomial,
40, 2x° +x -~ 21 41, 4x® - Tx 42 42, Bx7 + 235 + 20
An experiment consists of choosing a card our of adeck and | Gueeame Fres:;x;may
recording the vesults, Use §§3L m&? m féﬂﬁ the experimental ot
probability of each event, Hearts .
43. choosing a heart Diamonds 5 ‘_
44, choosing g heart or a diamond Spades 5o
45, notchoosingaclub S e
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pability of
T events.

indepandant svents
dependant svents

EXAMPLE

o
il
=]
o
&

o
:\

You may ﬂead oy
and dependent eve
riumber of reading s

£

felels dafi,{*f the nm}fﬁ'*‘
choose rom on the z,mw"

2vents arg f*?ﬁ;’j selert,

aEig A ttle fram one of the 1
J;;;z;‘ag,%ﬁfa i% & mzmiwv m“ titles that
€ sarme Hst
ars ﬁ%?;?é??‘?z’?é’}'é .

ik
B
]
ot
.
s
-3
fod
1-4‘
J"
[+
ey
i
by
s
e
et
.
St
w

fhe ety
O 2

Teilt whether each set of ov

it or dependent, Explain vouw

answer,
A A dime lands heads up and 2 nicke! lands heads a;}

cthe

8 You choose a colored

e, and then vour
picks another i:r;:'iﬁe.n;

cand thers are fo

ol Choose, so the

enis s independent or dependeng,




independent and Dependent Events

{ use the everyday meanings of independent and dependernt to remember their
mathematical meanings.

The math class { take next year | The history class | take next year is
depends on which math classes | . independent from (does not depend
have already taken . onj which math classes | have taken,

Lydia Delgado . For dependent events, the occurrence | For independent events, the
Northridge High -~ of one affects the probability of the | occurrence of ane does not affect
Schoot other i the occurrence of the other

Suppose an experiment involves tossing two fair coins. The samnple space of

. e R . . k4
cutcomes s shown by the rree diagram. Determine the theoretical probability of
both coins landing heads up.

15t Coin 2nd Coin
e H There are four possible outcomes in the
; e £e oy % Feen et e E
HoT saraple space: 1UH, HL G H, TL{DHL{T 1) ,
e g A EA) RN LA ik

S .

Only one cutcome includes both coins ;

- H landing heads up.
T . The theoretical probabiiity of both coins ';g
T T landing heads up is - |

Now iook back at the separate theoretical probabilities of each coin landing
heads up, The theoretical probability in each case is %. The product of these two
probabilities is -, the same probability shown by the tree diagram.,

To determdne the probability of two independent events, rutiply the
probabilities of the two events.

e saasen

EXAMPLE 3 Finding the Probability of Independent Events

A An experiment consists of randomly selecting a marbie from a bag,
replacing &, and then selecting another marble. The bag contains
7 biue marbles and 3 vellow marbles. What is the probabiiity of
selecting a vellow marhle and then a blue marble?

Because the first marble i3 replaced after it is selected, the sample space
for each selection is the same. The events are independent.

Plyellow, biug} = Plvellow] » P{blue)

Tn 0
21
o0
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B When a person rolls 2 number cubes and they land showing the same
number, we say the person rolled doubles. What is the probability of
rolling doubles 3 times in a row?

The resuit of one roll does nor affecr any following rolis. The evenis are
independent,

When you roll 2 number
which are doubies:

' possible outcomes, giv of

50, the probability of rolling doubles ance is Fldoubie) =

e

P ied
P{double, double, double} = Pldouble! . Pldouble] « P{double’

i

AR experiment consists nf spinning the
spinner twice, What is the probability of
spinning two odd numbers?

%

s drawing marbles from a bag, Determine te
theoretical probability of drawing a red marhle and then drawing a secomd red
marble withowr replacing the first one.

ist Draw 2rd Draw

The sample space for the second draw
i not the same as the sample space for
the first draw. There are fewer marbles
in the bag for the second draw

This means the evants are dependent,

Probabitity of drawing a red marble on the first draw = z:; = “’i
by A
Probability of drawing a red marble on the second draw = Fialy

T5E  Chapter 10 Dats Anatysis and Probability



To determine the probability of two dependent events, mnitiply the probabilisy
of the first event times the probability of the second event after the first event
has oocurred,

5
o

FProbiem-Solving Application

There are ¥ pink Howers and 5 vellow flowers
in a bunch. fane selects a flower at random,
and then Leah selects 2 flower at random from
. the remaining lowers, What is the probability
SOLVING - that lane selects a pink flower and Leab selecis
a yellow fSower?

Understand the Problem

The answer will be the probability that a vellow
flower is chosen after & pink flower is chosen.

List the imporiant information:
» Jane choouses a pink flower from 7 pink flowers and 5 vellow flowers.
* Leah chooses a vellow flower from 8 pink flowers and 5 vellow flowers.

Miake 3 Plan

Drawa (ﬁiaf;‘ﬁﬁ%.

Leah can choose from

’ @@%‘; & pink ;
90000 5 yeliow §
i1 total

After Jane selects & fluwer, the sample space changes. So the events are
dependent.

Solve

Plpink and vellow) =

The probabd
figwer iz

Look Back

Drrawing s diagram helps vou see how the sample space changes. This means
the events ars dependent, 50 you can use the formula for probability of
dependent events,

. 3. Abag has 10 rad marbles, 12 white marbles, and 8 blue marbles
- Two marbies are andormniy drawn from the bag What is the
probabiliny of drawing 2 blue marble and then a red marble?

-7 independent and Dependent Events 753




SEE EXAMPLE
p. 750

SEE EXAMPLE

B 751
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THINK AND DISCUSS

‘iil

-

1.

Tell whether each set sf evenis is independent or dependent. Explain vour answers

2.

1.

it

- Adoctors’ office schedules several patienis

Give an exarnple of two events that are de pendent. Explain why the |
events are dependent.

GET ORGANIZED Copy and complets the graphic organizern

Example Probability
i & o P
Dependant Events & A gt B =

fi

indepondent Fvants

L
i

{“Efﬁ{{}m ?’fﬂ:f ?a

Yosabulary Two events are R
probability of the other event. {/

e of one event affe
'?}Jé’fﬁéé’?lf}

You draw a heart from a deck of cards and g
set it aside. Then vou draw a club from the -
deck of cards.

Yaou gress’ "rrue” on two %’?’J‘“w’fﬂ%a’ gupstions.

ou select a kitten o adopt from an animal
sheiter. Then vour friend selects a kirten 1o
adopt,

You order from a menn, and then VAT
friend orders.

Then you make an appointment,

A coin is tossed three thmes, What jo 1

obahiliny
of the coin landing heads up three tim

Seven cards are numbered from 1 1o “ and placed in a box. One card is selected
randorm and replaced, Another card is randor nly selected. What is the probabil
of selecting two odd numbers?

Lk
'f‘s

Stacev rolls rwo number cubes. What is the probability that the sum of the num
on the two number cubes is 77

L

A number cube is rolled twice and @ coin *; tassed once. What is the probability
of the coin landing heads up and the number

i%‘r:—: landing with 2 g howing
beth timesy

A spinner with four equal sections of red., vellow, green, and blue is spun twice. W
is the probability that it lands on vellow and then on greend



EXAMPLE .3
p. 752

Sen
Example

RN

12. A bag contains 4 red marhles, 3 white marbles %, and
5 blue marbles. W hat is the probability of randoml Iy
selecting a red marble, serh ng it aside, and then
randomly selecting a white marbie from the b ag?

13, Seven cards
inaboe O

are numbered from o 7 and placed

“%%‘é 5 selected at random and oot

replaced. Another card is randomly selected.
What is zi;c‘, | z;?}&.bﬁzﬁq of selecting rwo odd
numbers?

14, There are 15 bovs and 14 girls in g room. Two of
o ot random wrake s ey Whatis

them are selecre ra
the probability that the twve people selected will he girls?

Tell whether each set of events is independent or dependent. Explain vour answer.
3

15, The teacher randomiy selects two students from the class,

18. You roll a 3 on a number cube and choose a 2 from a deck of card

V7. A number cube is rolled three times, What is the probability of rolling three
even numbersy

18. Ten cards are numbered from | to 10 and placed in a box. One card is selected at
random and replaced. Another card is randomly selected. What is the probability

ol selecting two even numbers?

Stavey méﬂ; a number cube and tosses a coin, What i the probability that she rolls a
5 and the coin Iands heads up?

A bag containg 5 red marbles, 3 white marbles, and 4 blue marbles, What is the
probability of randomly %;*}m:tp'w a red marble, setting it aside, and then randomly
selecting another red marble from the bag?

fen cands are numbered from 1 te 10 and placed in a box. One card is selected at
random and not replased, Another card is randomly selected, What is the probabilin
of selecting two even numbers?

A game has 6 colored playing pleces. They are red, vellow, green, blue,
purple, and white. You and a friend each pick a game plecs without looking,
What is the probability that vour friend picks the blue piece and then You
pick the yeliow piece?

Bohool Onamuliiple.
A student does not ong
BUESEDS

choice test, each guestion has 4 possible answers.
w the answers to three questions, so the student

a. What iz the probab

ity that the student gets all three questions wrong?

b, What is the probability that the student zets all three puestions righi?

Tell whether each set of evenis is independent or dependent, Explain VOUT ALSWEL
24. Pick “loe” from a box of names, replace it, and then pick “Craig”

25, PiekMoe” from a box of names, set it aside, and then pick “Craig”

26. Roli a prime mumber on a number cube and get tails when tossing 4 coin.

27. Boll an even number then an odd number, and then a 1 on a number rube,

107 independent argd Dependent Fyvents 755
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e, 2B This problem will srepare you for the Multi-Step Test Prep on age THE.
MuLys-Srep : P an bag

oy Prep Yahtzee is a game that involves v }iﬁﬂ” five dice. On his or her TUTIE, & : ;
- up o three Gmes 1o Uy to score boings in various ¢ ategories. Rolling a “Vaht
means rolling five of a kind, or five of the same nmber

a. Juan has rolled twice and has three 5% show ving, He yolis the remaining 1
What Is the probability that both dice will land showing 57
b. Shauna has two 3% showing, §

dice. What iz the prohabilis '

a plaverc

€ has one more roll with the ;ezr:zzmzw 5’;
- all three dice will land show ying 3¢

€. Mike rolls all five number cubes snd all of themn fand showing 6, W’%&:ﬁi is

probability of gerting five 8% In one moll?

I

29. Abag contains 3 ved, 3 biue, and 7

Find the pz‘s&i}e#z‘ﬂh‘v n% angdnmiy
i’gpiéuéﬂ(’i éﬂiﬁ then picki

serting i% au{i{a zmﬁ then ;}wﬁ
- Find the probability of random
replacing v, and then picking z—‘;f ot

4. Find the probability o randomly pick

setting it aside, and then picking »

S ]

& red marhls,
- red marble.

H

LR st~
30. Entertainment joe and Marix are plavin
the player rolls two number cu

a. loe will win if he rolls & :

foe will roll double 8% on % HEE Turrst

i rurns. What is the ;}f{}b&i&ﬂ;ry gha'{ :

b,

Mariawill winif sheralls 2 an the i
What s the probability that Maria
second turn?

mo L Wirite Abowot g Who !

2 onthe spoond
surst rurn and 12 on the

ity of winning? Explain

31, Tamika has $2.50 in quarters “hiding four stare guarters.,
She reaches into her pocket 2 > gquarters, one gfa time,
What is the probability thay o - both s1ate quarters?

32. Ten cards are numbered | thire
set i aside, and draw another rard 4
two numbers that are divisihle?

PR S S
18K

ced in a bag. You draw 2 card,
the probability that vou will draw

33. Critical Thinking What is the pmm biliry of a coin landing heads up on two

it it lands tails up on the |

w34, Write Abowut 1t Sxplain wh

36. in baseball, julio averages 3 hits in avery 10 at bats
will get hits in both of his next two at bats?
E o003 G ooow

0.3 i ne
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37. Two people from a group of 30 will be selected at random for 2 prize. Twenty
peopte in the group are woman. What is the probabil ity that both people selected
will be men?

10

38, Ravi has 10 pawrs of socks In a drawer, but none of the pairs are matched up. Each
pair is a different color, and one pair is blue. Ravi has 1o pick his socks in the dark so
he does not wake his brother Which expression can be used to find the probability
that Ravi will choose a blue sock and then the matching sock?

39. Basketball Termnee ’a % ITIEL
basketball practice
throws he ai E?%TH?%

& B of the free throws he has atternpied at
5 the probability that he will make the next threo free

40. A number cube is rolled three times. What is the probability of rollinga 5 at
tenst once?

i}i"‘ - Geometry se the grid for Exercises 41-44,
O the grid at right, one small square represents
1% probability
The shaded rows renve
A DUCUTE,

Bitivy that event

The shaded colurns represent the probability that cven: B
event B ooeurs, B
The area where the shag

represents the probabili

1 rowes and columns overlap
that both events occur

1

Use the grid o find each probabiiing

41, Event A ocours.
42, Event Eooours,
43, Event A oorurs AND event S ocours,

A4, Neither event 4 nor event B orcurs,

: f‘&;%}%‘%ﬂi‘ wned serves: for every 17 serves. If the player
match, how many serves would you expect to be acest

Compare the graph of each Iunciion o %he gmyh of f{x) = x7. | ;

48 gixt = 4x" ~ ] 47, giny = = x° 48, gixi = —x7 4 : §
Find the thegretical probability of each outcome. |
4%, Handomb

s

selecting a blue marble cut of & bag with 6 red and 9 biue marbles

50. Holling a number less than 10 on a number cube

51 Randomly selecting A, B, 1. O, or U from all letters of the alphabet

10-7 independent and Dependent Fvents 57




F52

S

When two events cannot happen at the same tirne, they are

called murually exclisive everas. When two pvents can happen

at the same time, they are called Five events, You can use

sainple spaces 1o determine the g obabilities of murually
exclusive events and inchusive evenis,

Use with Lesson 10-7 o finding the probablity of a compound event, vou should
first df:%“ezmme whether the simple evenis involved are

dependent or independen.

Suppose you are plaving Monopely and are “just tvisitng m oll 7 an vour

#jail Hvoure

next wirn, you will land on Commumnity Chest, If Fyvou roll 12, vou will Tand on Chancs,
What is the probability that on your next roll vou land on wt? r Comnunity Chest
o1 Chance?
You cannot land on Community Chest and LY U 5
Chance at the same time, so the events are
mutually exclusive, You cannot roll 7 and 12 ar E 2 3 4 5
the same time, so those events are also mutually 5 3 2
gxclusive,

3 4 5
The table shows some of the totals when roiling
two fair dice. Copy and complete the table, Tise 4 5
one color to circle all rolls with a total of 7. Zfﬁe & .. k

5 &
second color to circle all rolls with a toral of

& 7

1. What is the total number of possible rolls?

2. What is the probability that the total will he 77
3. Whatis the probability that the total will he 127
4

What is the probability that the total will be 7 or 127

Suppose you are three spaces away from Community Chest and #ight spaces
away from Chance.

§. What is the probability that on vour next roll the total w

31

- What is the probability that on vour next roll the toral will be 5e

7
8. Whatisthe probability that on your next rell the total will he 3 pr g7
9. Complete the following statement:

The probability that one of two mutually exclusive events will ooour is the
? of the probabilities of the individual evenis.

Inthis lab, vou discovered this rule: 1 4 and B are mutua Iy exclusive events,
then P{Aor B) = P{A} + P(B).

Chapter 10 Date Anslysic and Frobabifity




i@ you are playing Yahizes and

jed a "small straiehy” (four
nseculive muinbersy

at ks the probability that you will make a stoall straight?

icanrolla and a 5 at the same tme on di

it dice, These svents are inclusive,

vor roik a1 and a 3, you will need to Iook ar only four of the dice to make & small straight}

are three owicomes that Involve rolling a ! or rolling 3 5.

Case 1 % {ase 2. § 7 Tase 3

ﬁ & o
E-
p 2N R | & ' g !
5 F ;B % g ® i
At lsast one 1 At jeast one &

ase 1, rolling at least one 1.
What is the probability of rolling L on the first die and arry number on the
second dis?

b. What is the probability of relling any number on the first die and 5 on the
second dia?

€. What is the probability of rolling [2J on the first die and [ on the second die?

e 5ype [ < - 5 P
d. Parts a and b both include rolling L oo the firet die and [ on the second die.

You need 1 count this onteome only once, so sebvact the probability from
part ¢ from the sum of parts s and b,

- Find the probability of Case 2, volling at least one 5. (Hink Repeat the steps in
Problern 104

. Find the probability of Case 3, rollinga 1 and 2 5.
The probabiiy of relling a small straleht, is the probabiity of rolling L o -3
- e provality of roiing a small straight, is the probability of rolling L2 or &,

subtract the probability of roliing both [ and & from the som of the probabilities
af rofling [ on one of the dice (Problem 10) and rolling £ on ane of the dice
{(Froblem 115,

4. Complete the following statement

The probability that one of rwo inclusive events will secur is the ¥ of the
probabilities of the individual events 2 the probability of the intersection of
the twi events.

thids lab, vou discovered this rule:

H

Ve 2B~ P{Aand B).

4 and & are inclustve evenus, then Pld or B) =

-7 Algebra Lab

T ; & & & @
fe last roll of vour turn, vou rol ? @ aw -
o of the five dice. You need 1o roll - o ® e °
hera 1 orabtomake what is - T T o i

-
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5

& compound event consists of two or more sitnple events, such as a rolled number
cube fanding with 3 showing and a tossed coin Janding heads up. (4 simple event :
bas only one outcome, such as roliing 2 3 on a number cube} For some corapound

events, the order in which the simple events occur is important,

A combination is a grouping of outcomes in which the order does not matter.
A perrtlation is an arrangement of outcomes in which the order does matter.

EXAMPLE 2 rFinding Combinations and Permutations
Tell whether each shiuation fnvolves combinations or permutations. :
Then give the number of possible outcomes. i
. A Astreet vendor sells cashews, peanuts, and alimonds. How many

different ways are there to mix two kinds of nuis?
List all of the possible groupings: g
cashews and peanuts  peanuts and almonds  almonds and cashews i
peanuts and cashews  glmonds and peanuts  cashews and almonds

The order of the outcomes is not important, so this situation inveives
combinations. Eiminate the groupings that are duplicares,

cashews and peanuts  peanuis and almonds  almonds and cashews
peanuti-andcashews  almondsandpeanuts  cashews-and almonds

There are 3 different ways to mix two kinds of nuts.

B Faren is painting her bedroom. She has orange, green, blue, and purple
paint. She plans to use one color as a base coat and stencii a design
with another colorn. How many different ways can she do this?

List all of the possible groupings:

There are 12 different ways for Karen to paint her room.

el whether each situation Involves combinations or

- perondtations, Then give the number of possible gutcomes.

Zu. Ingnd is siringing three diferent types of beads on a bracelen
How many ways can she use one bead of each type 10 string
the next three beads?

2h, Nathan wants to order a sandwich with two of the following
ingredients: mushroom, eggplant, tomato, and avocado. How
many different sandwiches can Nathan choose?

3-8 Combinations and Permutations 753




The factorial of 2 number is the product afi rhe ﬁumhﬂ d:\cﬁ ah ihe natuzral

mumhers less than the mzm“‘;a Tt and is read “five
The factorial of 0is © factorial”" 5/ = 5+34.3.7.3 = E:Exi'ém AOTON :aix can e used m Eizzé the pumbe
defined to he 1. L{}é’lzbmaﬂ.ﬁﬁs and permuiations i‘i.&{ an be made from a set of cholces.

Ol =1

Suppese vou want 1o make a Sve-let & mw sword from the letters 4 B, C D, and
without repeating a letter. You have 5 choices for the first letter, but anly 4 chol
for the second letier. You have one fowes ézu;{a: fov gach letter of the password.

Firstletter  Second letter Third letter  Fourth latter Fifth letter

% choices & 4 choices 3 3choives X 2choices % 1 choice %= 120 permutation

Suppose vou want 1o make 3 three
and £without repeating a letter, Ag
of the password,

: },:ﬁ"ﬁ"s‘ﬁi’?id fomthe 3letters 4 B C 0
voul lave one fewer choice for each lsin

First letter  Second letter Third latter

There are 5 cholees (A, B (DL EY,
andd you are choosing 2 of them,

Schoices K Achoices 3 2 chioices I 50 permutations

Know,
- FORMULA | The number of parmutations of B
ﬁﬁﬁi n things chosen r 2t 5 Hime
EXAMPLE | A dub ‘;“365 choose a president, a vice president, and a secretary
from a list of 8 people. How many YAYS £an d’zs& chub choose the

3 sﬁimrs?
The position that each person takes matters, so this gituation
irvolves permutations.

Think: There are § peonie, 81 36
and the dub wifl 3ty o = = 336
choose 3 of them,

Finding Permutations

Lee brings 7 CDs numbered 1-7 to a party. How many different ways can b
choose the first 4 CDs to play?

The order in which the CDis are plaved matiers, so use the formiuia for
perrnutations.

= T B 5 e d e B0

There are 8B40 different ways Lee can choose to play the 4 CDs.

HECR 3. How many different wayvs in B people ling up for a pictue?
TR
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Kpow,
ﬁgfﬁ

EXAMPLE

You ran also use a
calcuiator 1o find
permutations. Look
for the nPr functinon
on your calculator

The formuda for combinations alse involves factarials,

FORBMULA | The number of combinations of P GPRR 1] .
i . . 7 El 17 o 5 i‘ -
i 7 things chosen & at a time: i~y
EXAMPLE | A dub will form a 3-person committes from a list of 8 people.
¢ Mow many ways ¢an the cub choose the 3 people?
The position that each person takes doss not matier o this
| sityation mvoives combinations,
| ;
¢ Think: There are 8 peopls, g1 a8 55
D and the dub will T gg o3y 38T
! i choose 3 of them, '
\ j
& Finding Combinations

There are 11 different cereals for sale at a grocery store, How many different
ways can g shopper select 4 different cereals?

The arder in which the cereals are selzcred does not marter so use the
Jormua for combingiions.

Method 1 Ufse the formula Tor combinations.

Method 2 se the nly
function of & caleulaton

334 different ways the shopper can choose 4 different coreals.

4. A basketball team has 12 members who can play any position.
Howw many different ways can the eoach choose 5 starting plavers?

THINK AMD DISCUSS )
% Explain how to find 35 without a calculator

2, GET ORGAMIZED Copy and complete the g}f'a?hic organizer.

Fundamental

Counting Principle Parrmstation Coembination

When o Uss

Formula

{3-8 Combinations and Permutations 783




1. ¥ocabulary A e b 18 @11 arrERZement of outcomes in which the ¢

does not matter, (componnd srent, mermultation, or combinaion

S5Ef EXAMPLE: 2. The meny for a restaurani is

p. 760 shown. How marny different
meals with one salad, one so
ong entres, and one dessert e
possibie?

3. You have 4 colors of wrapping
paper and 2 kinds of ribbon.
How many different wavs are
thers 1o use nne color of paper
and one tvpe of ribbon 1o wrap

a package?

SEE EXAMPLE
b, 761 nuraber of possible sutcomes,

- juice, apple juice, orange juice, and grape jHee?

5EE EXAMPLE 3 & An airport idemtification code is made up of thres

p62 | fetters, like the examples shown. How many
different airport identification codes are nossible?
{(Assume any letter can be repeated and ean appear
in any position.}

7. A manager is scheduling interviews for ioh
applicants. She has 6 time sloiz and 6 applicants o
interview. How many different interview schedules
are possible?

8. Ane-mall server password must be § different
lowercase letters, How many different a-maif server
passwords are pogsible?

SEE EXAMPLE .
p. 763

8. Francine is deciding which afrer-school clubs 1o
join. She has thme 1o participate in 3. 1
different ways can Francine choose wi
1 joind

3
iow many
vich B clubs

0. Laura is making gift baskers. Each hasket has 2
gifts, and she has 5 gifts 1o choose from. How itaHy
different gift baskets can Lavra make?

1. How many different ways can a contest fudge select
.. 3 finalists from 20 conres

784 Chapter 10 Date Analysis and Frobabibity

Tell whether each situation involves combinations or permutations. Then give the

4. How many different ways can 4 people be seated in a row of 4 seats?

5. How many different kinds of punch can be made from 2 of the following: cran

KEVWORD: B2

[l

Adbuguerg
intermation
Bew Mexioo

TatlasiFort W
rrernationat
Texas

iohnF Ken
intarnationst
Maw York

Les dngeley
internationa:
California

L'Hare
imternational
Hingi




12. Maria looks in her closst and
outfits of one shirt, one pairo
femns shown?

§

exclatras, “T have nothing to wear!” How many differeng
shorts, and one pair of sandals are possible using the

13, When a customer buys tickets for a concert, the ticket office assigns a
confirmation code that is made up of 2 lowercase consonants, followed
by & 3-digit number from 000 10 999. A letter or digit may be repeated. How many
difterent confirmation codes are possible?

For Exercises 14 and 13, tell whether each situation involves combinations or

permutations. Then give the number of possible outcomes.

14, Awam of archenlogists divides a dig site into 3 areas. They dig one area at a time.
How many different ways can thev order the 3 areas?

15, Yo decide whiich ream will lead the class discussion, a
teacher writes the names of 5 studenss on slips of paper
and puts them in a hat, Then she draws 2 names.

Howe many teams of twe are possible?

16. The code for a bicycle lock s made up of 4 digits from
& through &, i“§ﬁ wonany different codes are possible?

17. Avelewvision station has 5 different commercials to play
s, I ﬁm many different ways can they

order the commercials?

9. Steve dravws g hand of
hands are possible?

H

7 cards from a deck of 32 different cards. How many different

History The North American Numbering Plan (NANP) was first used in 1847,

It is & svstem for assigning telephone nurnbers and area codes.

a. Uriginaily, ;'%1%* NANE allowed only 3-digiht area codes whose first digit was not §
or 1, awd whose second digit was always 0 or 1. How many different area codes
wWere possih i uider this system?

b, I 15895, because of ine ;mwd demand, the NANP removed the restriction that
the second digit of the area code mustbe Dor 1. How m ANV TOTe area codes
did this make po

21, Critical Thinking
why this is true.

iig?

Fora s 6 and r= 2, which is larger: P, or ,C.% Explain

22, Write Abeut It Hxplain why a “rombination lock” should be called &
“g}ﬁmmi&{é{m tock”

23. Write About It You roll 3 number cube & times. Explain how to determine the
numbet of poss % outcomes, Would a tree diagram be useful in solving this
profjem? f,,,zipi wivy arwhy not

-8 Combinations and Permutations FES




24. This problem will prepare vou for the Multi-Step Test Prep on page 768,

M
Muure-Srep _ . . .
; Many states have Iotteries tn raise o DFIEY e loftery,
TesT Prge Y a 1orie wney in one lotery

the plavers choose
~44. The order of the mumbers dogsg -

& different numbers from the numbers 1
not matter

&, How many combinations ave there?

b. The probability that your first number is on the winning ticket is 2. The
probability that your second number matches is «i The probabilities of th
third, fourth, fifth, and sixth numbers matchiog are o2k £ and L The

- product of these probabilities is the probability of winning the lottery with
ticket. Find that probability. How does it relate to the number of combinat
shown in part a2

25. Technology MNanovs passw
letters. It does not marter

letier may be repeated

«

ine banking program is made up o
vhether the letters are upperase or lowercase and 2

&. Whatis the probability of someone correcty guessing Naney's password?

b. How many hours would It take for someone to try all the possible p

the person could guess one password each second?

" ¢ Write About It Explain why you think ¢
passwords be at least 6 charactess fong,

assword

ome Internet companies requin

o 26. Which situation is bast modeled by the expression 0,7

CAY Lisa's salon offers 10 kinds of shampoo and 4 kinds of conditioner. How i
different ways ¢an she shampoo and condition a chients hair?

(B> Sara has a box of 10 colored pendls. How many different ways can she chi
4 colored pendils from the box?

L+ A personal identification number {PIN} is @ 4-digit number. Digits can be
repeated in a PIN. How many different PINs are possible?

LB There are 10 chairs placed around 2 table. How many different ways can
4 pecple seat themselves around the tahle?
27. Which of the following is equal to 417

S

o e B
CE 100 - 8 @ 8

29. Short Response The periodic table of the slaments is a chart listing 117 differ
elements, Maria must give a presentation on 3 different elements from the peris
table. How many ways can she choose which elements to present? Show your wi
ant sxplain each step.
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Simplify each expression.

33, The chart shows the different ohpings offered
v a pizza shop,
Fow many different pizzas with 2 LOppings
are possibie?

0. How marny different plzzas with 8 woppings
are z}gggz%}zﬁ :
¢ What do vou notice abour your éﬁ:&xers'{ -
parts a and bY Explain why you think thiz iS:;

34. Use the permutation and combination £ wmg;s‘:‘@% learned in this lesson,
a. What is the number of permutations when = r?
b. What is the number of cornhinatons when 7 = 57

35, You roll a number cube six times in a row What is the probability that vou roll the
mumbers 1 through § in order?

Stmplify each expression.

36 49m+ 38~ 21m~ 3.9 37, 4 38 34° - 3a -7

Identify the independent aﬂé iitf;}*"i}ii%ﬁi variables, Write an equation in function
notation for each situation,

9. A buthtub {ills at a rate of 15 gallons per minute,
40. About 5 seeds should be planted per square inch.
41, A snow removal company charges a contract fee of $300 plus 380 per hour

42. Five people responded that they spend the following amounts for haircuts during one
year: $150, $120, $135, $0, and 3145, A researcher concluded that ¢ ‘people spend an
average of $110 per vear on haircurs, ‘%’v}xy is this statistic misleading? esson 10-4

1 KEYWDRD: MAT Caresr

E

What math classes did vou take in high school?

=¥

Algebra, Geometry, Precaicuius, Caleulus

®

What math classes have you taken in college?

»

Statistics, Linear Algebra, Problem Solving

YWhat do Biostatistidans do?

Biostatisticlans apply statistical methods to research scientific
guestions relating 1o health and medidne.

E)

*

Wy

. What arz your plans for the future?
Eriks Shechan

Biostatistics major

PO 20 2O PO

¥ w

After graduating, 1 would ke 1o get 2 iob 2t 5 pharmaceutical
company testing the safety and effectiveness of new medicines,
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