}, into

ner.
i less

€L,

vlain.

the
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NEL

¢ Knowing the probability of an event is useful when making decisions.
o The experimental probability of event A is represented as

n(a)
PA=Tm

where n(A) is the number of times event A occurred and n(7) is the total |
number O@ in the experiment. :
s The theoretical probability of event A is represented as :
n(A) '
n@©)
where n(A) is the number of favourable outcomes for event A and n(S) |
is the total number of outcomes in the sample space, S, where all
outcomes are equally likely.
e A game is fair when all the players are equally likely to win.

PA) =

Need to Know

e An event is a collection of outcomes that satisfy a specific condition.
For example, when throwing a regular die, the event “throw an odd
number” is a collection of the outcomes 1, 3, and 5.

e The probability of an event can range from 0 (impossible) to 1 (certain).
You can express probability as a fraction, a decimal, or a percent.

e You can use theoretical probability to determine the likelihood that an
event will happen.

FURTHER Your Understandmg
YN

s POV wuloa eGCh
1. How can ou chang Sasha s game so that it is fair? Ex lam, o
you changs Sgsha's game so th p )

haup - “ Orey /\c\ even fooid Suimd /{b o/t
2. Consider each game below Is it fair? If it is not fair, which player has

- the advantage? Explain.
a) Matt and Pat each toss a coin. If the coins land as both heads or both
tails, Matt wins. If the coins land as a head and a tail, Pat wins.
b) Treena, Lena, and Gina each toss a coin. If all three coins land ‘ AL i s € 8T
as heads, Treena wins. If all three coins land as tails, Lena wins. QO \ Q\\ po N

Otherwise, Gina wins. ' 2t e
. . . Ay, =
¢) Ann and Dan each roll a die. If the sum of the two dice is greater ET ETaL
el et
than 7, Ann wins. If the sum is less than 7, Dan wins. If the sum is — \ % TS b

7, they tie.

—, b -
VAN )
3. Everard says he has a 120% chance of maklng the school football S '&;\(is It

[ al ] s
team., Is this possible? Explain. o , can '+ be more ehancd
Fheon T pest o0 5

4. Mika suggests playing Sasha’s game with four shps of paper, numbered
1 to 4. Is Sasha’s game now fair? If not, who has the adv ta%eP Explain.
Seo o oo o oﬂso( LA
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CHECK Your Understanding

i _ @The odds in favour of Marcia passing her driver’s test on the first try

are 5:3.
/ a) Determine the odds against Marcia passing her driver’s test, f =
b) Determine the probability that she will pass her driver’s test. )/g RS
Q

Colby has 10 coins in his pocket, and 3 of these coins are loonies,
He reaches into his pocket and pulls out a coin at random.
a) Determine the probability of the coin being a loonie. 15~

f b) Determine the odds against the coin being a loonie. <13

i V @ Lily draws a card at random from a standard deck of 52 playing cards.
a) Determine the probability of the card being red. An =05
b) Determine the odds in favour of the card being red. 26130 11\

: ¢) Determine the odds against the card being a spade. 29513 %)
“ % d) Determine the probability of the card being a face card. | 2/”}9: 0.1

PRACTISING

@ Mina notices that apple juice is on sale at a local grocery store. The last
.~ five times that apple juice was on sale, it was available only twice.
a) Determine the odds in favour of apple juice being available this time. . "}

~
1

b) Determine the odds against apple juice being available this time. 7 7 |

@ There are 30 students in Mario’s Grade 12 math class. The odds in
favour of two students sharing a birthday are 7:3. Determine the
probability of two students sharing a birthday. ')1,'1/ n 0.

@ Jamia likes to go wall climbing with her friends. In the past, Jamia has
climbed to the top of the wall 12 times in 24 attempts. s
- a) Determine the probability of Jamia climbing to the top this time./axl\ R
\/ b) Determine the odds against Jamia climbing to the top. Jd/[2 1)
¢) The odds from part b) are called “even odds.” Explain what this
term might mean. 5@/ SO chanco I '

‘ ,‘ Hosalo 1 (30 QY
) The word "risk” comes from the / @ The weather forecaster says that there is a 60% proba’éﬁ?ty of snow

K Latin word for cliff. . ,
i v tomorrow. What are the odds against snow?’ tlp160 - 2%

@About 8% of men and 0.5% of women see no difference between the
‘ colours red and green. These people are often useful in the military
1 /" because they can detect khaki camouflage much better than people
i - Y who do sce a difference between red and green. What are the odds in
(. favour of Allan being able to detect camouflage?

o p- £ gaa - 2

(€0
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Katﬁerine plays ringette. She has scored 4 times in 20 shots on goal. &7 | b‘ _L -0 5 /
She says that the odds in favour of her scoring are 1 to 5. Is she right?  _ (,, q\/ 5 T

Explain. Nno

Jason has been awarded a penalty shot in a hockey game. Gilles is the

goalie. Jason has scored 5 times in his last 10 penalty shots. Gilles has

blocked 8 of the last 10 penalty shots. Y )

a) Determine the odds in favour of Jason scoring, using his data. SYERa ‘ v

b) Determine the odds in favour of Jason scoring, using Gilles’ data. Q g 1 day SR

o) Explain why your answers to parts a) and b) are different. Conaicleaing i/ 6 peof o » T 7

| A survey in a Western Canadian city determined that the odds in

favour of a person between 18 and 35 using a social networking site : [//
are 31:19. Determine the probability of a randomly selected person % =0,6&
between 18 and 35 using a social networking site. =

. The coach of a basketball team claims that, for the next game, the

odds in favour of the team winning are 3:2, the odds in favour of the -
team losing are 1:4, and the odds against a tie are 4: 1. Are these odds
possible? Explain.

1e last 13, Ratings for the program Show Trial indicate that 35% of the viewers
S are female, 65% are male, 30% are under 18, 20% are 19 to 30 years
time. §; old, 10% are 30 to 45 years old, and 40% are older than 45. Suppose v
that someone is watching Show Trial.

a)- What are the odds in favour of this person being male?

b) What are the odds in favour of this person being older than 452 C)

C In a study, 70% of the people who were vaccinated did not get sick, ryes )
2 has and 42% of the people who were not vaccinated did get sick. (9o ST N% 5 e
a) What are the odds against getting sick if you are vaccinated? 4> S /&\2( ! (/); \\

19

\\‘3

i
Er
b) What are the odds against getting sick if you are not vaccinated? 20

¢) Express the odds against from parts a) and b) with the same second L

term.

d) Should you be vaccinated? Explain. (110 C choy ‘{\CQ }?U Mnﬁ%
x@ NS + CO‘

15. A high-school football team has the ball at the opponent’s 2 yd line.
It is the third down. The team is behind by 3 points, with only one
second left in the game. The players have two options:

o They can try to score a touchdown. In the past, they have
succeeded 5 out of 12 times. If they score a touchdown, they will
win the game.

o They can try to kick a field goal. The kicker has scored a field goal
from 20 yd or less in 5 of 6 tries. If they score a field goal, they will
get 3 points and tie the game, forcing overtime.

a) What are the odds in favour of each option?

b) Which option should the coach choose?

5.2 Probability and Odds n




16. Three people are running for president of the student council,
The polls show that Eduard Silvestre has a 45% chance of winning,
Julie Jones has a 35% chance of winning, and Bill Black has a

20% chance of winning,
a) What are the odds in favour of each person winning?
b) Suppose that Bill Black withdraws and offers his support to
Julie Jones. Further suppose that his supporters also switch to
Julie Jones. What are the odds in favour of Julie winning now?

poto @Grant is taking a self-study course in fitness training. He must pay
< do poss $285 to take the final exam. If he fails the exam, he must pay an
=aop additional $235 to take it again. The fitness training website lists
‘ 9‘("0;3*() up-to-date statistics on the pass: fail ratio. The odds that a person with
0-HS 50 good study habits will pass on his or her first try are 11:9. Grant can
prepare for the final exam by buying three practice exams for $65.
a) Should Grant buy the practice exams if he has good study habits?
le ACL Jm ]usnfy your opinion. §%0  @IFrES < 985493 55

o

5 rf C¥ Lo do ono Fo e
0 N 1‘“‘““ b) If the odds in favour of passing on the first t Were 17:4, should
S PP p g ry
¢ . Grant buy the practice exams? What if the odds in favour of | |
\@)14/“& v P ) (/ bl
e _ passing were 3:7°? Explam 13 S80% c;\f’f\& Lu Y - xm(; F”Fd/""/

' 0
0= b @a) Explain why you can express the odds agamst an event, A4,
happening as P(4") : P(A). & Proloaloili U
b) Suppose that the odds in favour of an event happening are z: 4.
Explain how you can determine the probability of the event
o
' happening. Give an example. P - P @
w c) Suppose that the probability of an event happemng is DExplam
how you can determine the odds against the event ening. Give
g C"‘i% :

an example. pg ) @\,«e_,v\f Mf) {/\f w}/\

, L AR S A
Closing 0dds doc nst hefpiin C O\w% 0.

19.) Do you prefer to express the likelihood that an event will happen using
2 \
/ (@aiblﬂ/lty)or odds? Explain why, and provide an example.

Cshaers o ) ehena of occLerty.
Extendmg

20. The probability that a child between the ages of 6 and 18 will need
corrective lenses to see properly is 25.4%. Of the children between the
ages of 6 and 18 who do need corrective lenses, the odds in favour of
them being girls are 141:100.

a) Determine the probability that a randomly selected girl between
the ages of 6 and 18 will need corrective lenses.

b) Determine the odds that a randomly selected 18-year-old boy will
need corrective lenses.
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Wit

o The number of ways to seat Allison and Franco at either end is 2! or 27,

o The number of ways to seat the other 4 friends is 4! or £P.

o The number of ways to seat the other 12 people in the class is 12! or 12P12

The total number of ways to seat the 6 friends
in the first row is (Py) (4P4) (12P12)-

The total number of ways to seat the 6 friends in
any row is 3(2P) (4Pg) (12P12)-

The total number of ways to assign 18 people to.

18 bikes is 18! or 1P 8.

T

L]

P(F) = 3('2]) ) (Pe) (12P12)
' 1818
32141121
pp) =22 22
#) 18!
3.21-41-12!
) = 18-17-16-15- 1413 - 12!
32141
F) =
PE) 18:17-16-15-14-13
P(F) I N
13 366 080
1
PF) =
) 92 820

The probabilify that all 6 friends will be in the

same row, with Allison and Franco at either end,

1
is g
92 820

Your Turn

Franco determined the solution to this problem by,,céicule

,/'

»
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Key Idea Lodeudale ™ K
) - «"f\ A~ I "T“ r“\‘) s I\‘/C/V\
o You may be able to use the Fundamental Counting Principle and P ’ \‘\gj\r\ «J
technigues involving permutations and combinations to solve probability o ”'Ef‘:’ o A e
problems with many possible outcomes. The context of each particular Dyt ﬁf JVA\
problem will determine which counting techniques you will use. - e
Need to Know o ‘ .
.o Use permutations when order is important in the outcomes.
o Use combinations when order is not important in the outcomes.
CHECK Your Understanding 0 e coded®12 0O
QU possiof SRTEE - joock

1) A credit card company randomly generates temporary four-digit pass

codes for cardholders. Suri is expecting her credit card to arrive in the Gl p ~ \1{) = OOV
mail. Determine the probability that her pass code will consist of fOL/l;, JENOYS )cjy;\:'ﬁ
different even di%its. 0 &, U, by § v ey
. n e Uf‘gj e (\ — \1\ \ﬁ pasih Lo %‘0‘1"1,\; e
@.} In a card game called Crazy Eights, players are dealt 8 cards from a o8 T e
standard deck of 52 playing cards. Determine the probability that O s had Y= 128+
S J/ 3 . ]
a hand will consist of 8 hearts. : Q- 37— O bahval

N ad

@From a committee of 12 people, 2 of these people are randomly

chosen to be president and secretary. Determine the probabilh}l thatqq -
Ben and Jen will be chosen.  adi @Qiﬁ\\c\’w choicea w ( 2 =192

ISR EA A S S o

PRACTISING - 1—66 2.4 h

@Five boys and six girls have signed up for a trip to see ] lﬁﬁ | \\C 0 = 20 Pg*"”‘r"”"u ey
artists compete at Festival International de la Chanson N e < orS2
Only four students will be selected to go on the trip. 169 \"“‘j‘ wht g T - = =0 .

0
probability for the following: \ 5
a) Only boys will be on the trip. oS
b) There will equal numbers of boys and girls on the t , 4 "ﬁ.ﬁf) 2t ([ I VSO
¢) There will be more girls than boys on the trip. IR (‘;‘; 55
—~ —= ) . = D
@Access to a particular online game is password protecte 7 270
must create a password that consists of two capital lett (‘)\ LRI x| et .
three digits. For each condition below, determine the ) Jeoa 0 . \/
a password chosen at random will contain the letters S © 3570 ) gb, < : |
a) Repetitions are not allowed in a password. fee U5 - 0. 4 ¢ /e
i

b) Repetitions are allowed in a password.
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6. A high-school athletics department is forming a beginners curling
team to play in a social tournament. Nine students, including you
and your three friends, have signed up for the four positions of skip,
third, second, and lead. The positions will be filled randomly, so every
student has an equal chance of being chosen for any position.

a) Determine the probability that you and your three friends will be
chosen.

b) How would this probability change if only eight students had
signed up for the team? ' :

o ' : 7. There are nine players on a baseball team, all with roughly equal

| 3 athletic ability. The coach has decided to choose the players who will
play the four infield positions (first base, second base, third base, and
shortstop) randomly. Tara and Laura are on the team. Determine the
odds in favour of Tara and Laura being chosen to play in the infield.

) ol '@Q%sib N, A student counc1‘l has 1.5 members, including Yuko, Luigi, and Justin,
: s 1930 a) The staff advisor will select three members at random to be 10 '
(J(Dv = treasurer, secretary, and liaison to the principal. Determine thetf ,\Wﬁ
SO ) ] s . . 4
specific Moo T, Las >, e probability that the staff advisor will select Yuko to be treasurer, .
[» (21 = 1 ~ Luigi to be secretary, and Justin to be liaison.
7 s T 0.0002L63 /" b) The staff'advisor will also select three members at random to clean\ i
up after the pep rally. Determine the probability that the staff @(c\ﬂf\(f;‘)b\
b> a0 pessihlih'e advisor will select Yuko, Luigi, and Justin to do this. "

TN

- oS! L ux . » .
fgcg T T 159 9. Lesley needs to create a four-digit password to access her voice mail.
C She can repeat some of the digits, but all four digits cannot be the same.

-
L ard T 52 loctted = 3727 a) Determine the probability that her password will be greater than

— e £ 01002 5000,

b) Determine the probability that the first and last digits of her
password will be 4. )

¢) Determine the probability that the first digit of her password will
be odd and the last digit will be even.

10. A student council consists of 16 girls and 7 boys. To form a
subcommittee, 5 students are randomly selected from the council.
Determine the odds in favour of 3 girls and 2 boys being on the
subcommittee.

/ @ Larysa tosses four coins. Determine the probability that at least one
vV coin will land as tails. E&Q;Q [ osloil s — ol huewl) o R

all postptAn T
12. Five friends, including Bilyana and Bojana, are sitting'in a row in a
| B theatre.
5 | a) Determine the probability that Bilyana and Bojana are sitting C
AL together.
| b) Determine the probability that they are not sitting together.

1

(3
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3. Tanya is planning her schedule for university. She wants to take

the following courses during her first two terms: biology, English,

psychology, religion, linear algebra, political studies, economics, and

philosophy. She is equally likely to take any of these courses in either
term, since they are all introductory courses.

a) Suppose that Tanya decides to take four courses in her first term.
Determine the probability that three of them will be psychology,
linear algebra, and English.

b) Suppose that Tanya decides to take five courses in her first term.
Determine the probability that three of them will be religion,
political studies, and biology.

b
fVCry

vill
. Doc deals you eight cards at random from a standard deck of 52 playing
cards. Determine the probability that you have the following hands.

a) A 2,3,4,5,6,7,8 of the same suit

. b) Eight cards of the same colour BN

. o Fogur face cards and four other cards ol {{]033119\& ﬁ\i}g st

ol @ Erynn has letter tiles that spell CABINET. She has selected three of C, —’g EANRS z25

r, these tiles at random. Determine the probability that the tiles she / 175 7 3y N S
selected are two vowels and one consonant. A owekS { ccwwj%/[ g /\\’gl g

lean, o At a local dog show, dogs compete in eight different categories. The eigh/tm -\‘\,\%C/ o7 ‘if( - O 245

; ‘ winners of these categories are all different breeds, including a sheltie T \:é’g T ‘

and a bearded collie. The organizers randomly line up the eight winners ~ N© PW«‘Q ‘*“’lf!»& ”T;T“’”a & o7 S\b

il. for the “Best in Show” competition. Determine the probability that the b “"w Lo

\me. ' bearded collie and the sheltie will be next to each other in the lineup. > Al } —= 10080

(SDN\,QLQ \m\jﬁ w\ \\\/\ J 1\;7)

L@DEO DA

vill

. The starting lineup for a basketball team consists of two guards and
three forwards. On the team that sisters Maggie and Tanya play for,
there are seven forwards and five guards from which the coach can
choose a starting lineup. Maggie is a guard and Tanya is a forward. For.
the first exhibition game of the year, the coach will select the starting
players at random. What is the probability that both Maggie and
Tanya will be in the starting lineup?

Closing

18. Explain when you would use permutations to solve a probability
problem and when you would use combinations. Give an example.

»
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