PROBABILITY

SIMPLE PROBABILITY

SIMPLE PROBABILITY is the likelihood that a specific event will occur, represented by a
number between 0 and 1.

There are two categories of simple probabilities.

THEORETICAL PROBABILITY is calculated probability. If every event is equally
likely, it is the ratio of the number of ways the event can occur to the total number of possible
outcomes.

number of ways to get want you want

theoretical probability = -
total number of possible outcomes

EXPERIMENTAL PROBABILITY is the probability based on data collected in
experiments.

number of times the event occurred
total numbea of outcomes

expeaimental probability =

Example 1

There are three pink pencils, two blue pencils, and one green pencil. If one pencil is picked
randomly, what is the theoretical probability it will be blue?

 Find the total number of possible outcomes, that is, the total number of pencils.
3+2+1=6

* Find the number of specified outcomes, that is, how many pencils are blue? 2

 Find the theoretical probability. P(blue pencil) =

|
Wl

(You may reduce your answer.)



Example 2

Jayson rolled a die twelve times. He noticed that three of his rolls were fours.

a. Wha isthetheoretical probability of rollingafour?

Because thesix sides are equdly likely and thereis only onefour, P(4) = % :

b. Wha istheexpeaimenta probability of rollingafour?
There werethree foursin twelve rolls. The experimental probability is.

3 1
P4)= —= =,
@= 157 2

Example 3
On the spinne, wha is the probability of spinningan A oraB?

1 1 ﬁ }
Theprobability of an A is i Theprobability of aBis —. Addthe

4
two probabilities for thecombined total. &j

1+1:g:l P(A orB) = 1
4 4 4 2 2

Example 4

Wha is the probability of spinning red or white?

| —

¥ Weknowtha P(R) = % and P(W) = —.

+

Ll

¥ Addtheprobabilitiestogeher. 1—72

Wl

P(RorW) = 7
12



Problems

1. Theearefivebdlsinabag: 2 red, 2 blue and 1 white. What isthe probability of
randonmly choosng ared bdl?

2. Inadgandad deck of cards wha istheprobability of drawing an ace?

3. Afardienunbeedl,2,3,4,5,6isrolled. Wha istheprobability of rolling an odd
nunmber?

4. Intheword "probability,” what isthe probability of selectingavowel?

5. Annahas somecoinsin her purse: 5 quaters, 3 dimes, 2 nickels, and 4 pennies.
a.  Wha istheprobability of selecting aquater?
b. Wha istheprobability shewill select adime or apenny?

6. Tim hassome gumdropsinabag: 20red, 5 green, and 12 yellow.

a.  Wha istheprobability of selecting a green?
b. Wha istheprobability of not selectingared?

7. Wha istheprobability of spinning:

a.  pinkorblue? b. orangeor pink?

c. redororange? d. redorblue?

8. Wha istheprobability of spinning:

B
1 1
a AorC? b. BorC? 6/C38
c. AorD? d. BorD?
e. A,B,orC?
Answers
, 4 1 3 1
1. % 2. =13 3. Theeare3oddnumbes g =2
4 5 7 1 5 17
4, 11 5. a1 b. 1 =3 6. a3 b 3
13 23 27 17
7 a 7pg b. 0 C. 720 d. 40
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DEPENDENT AND INDEPENDENT EVENTS

Two events are DEPENDENT if the outcome of the first event affects the outcome of the
second event. For example, if you draw a card from a deck and do not replace it for the next
draw, the two events — drawing one card without replacing it, then drawing a second card —
are dependent.

Two events are INDEPENDENT if the outcome of the first event does not affect the
outcome of the second event. For example, if you draw a card from a deck but replace it
before you draw again, the two events are independent.

Example 1

Aiden pulls an ace from a deck of regular playingcards He does notreplace thecard. Wha is
the probability of pulling out a second ace?

. 4 . 3 aces left
First draw: % Second draw: 57 .. i< Teft to pull from

Thisis an example of a dependent event Bthe probability of the seconddraw has changed.
Example 2
Tharon wastossing coins Hetossed ahead. What isthe probability of tossing a second head? %

The probability for the second event has notchanged. Thisis an independent event.



Problems

1. Youthrow adietwice. Wha isthe probability of throwing asix and then a second six?
Are these indgpendent or dependent events?

2.  Youhaveabag of candyfilled with pieces of the same size and shgpe Four are gunbadls
and six are sweet and sours. Youdraw agumball out, decideyoudon'tlike it, putit back,
then select another piece of candy. What is the probability of selecting another gunbadl?
Are these indgpendent or dependent events?

3. Joey hasabox of blocks with eight alphabet blocks and four plain red blocks. He gave an
alphabet block to hissister. What is the probability his next selection will be another
alphabe block? Aretheseindgoendent or dependent events?

4. Inyourpodet you have three nickels and two dimes.

a.  Wha istheprobability of selecting a nickel?

b. Wha istheprobability of selecting adime?

c. If youseect anickel and placeit onatable, what isthe probability the next coin
selected isadime? Arethese indgpendent or dependent events?

d. |If dl thecoinsareback in your podket, wha isthe probability tha the next coin you
take outisadime? Isthisevent independent or dependent in relation to the previous
events?

5. Howdoyoutel thedifference between dependent and independent events?

Answers

1. 3iG independent (the probability doesn't changg

2. 4 or % independent

10 5

3 ’ dependent

ST A
4. a 3 b. 2 c. 2 = 1 , dependent d. 2 , independent
5 5 4 2 5
5. For dependent events, the second probability changes because there is no replacement.



COMPOUND PROBABILITY

COMPOUND PROBABILITY

When multiple outcomes are specified (as in problem 7(a) in the first section, pink or blue),
and either outcome may occur but not both, find the probability of each specified outcome
and add their probabilities.

If the desired outcome is a compound event, that is, it has more than one characteristic (as in
Example 1, an I and a T), find the probability of each outcome (in Example 1, the probability
of "L" then the probability of "T") and multiply the probabilities.

Example 1

TofindtheP(l and T): Spinner #1 Spinner #2
¥  Findtheprobability of I: 5. P

¥  Findtheprobability of T: .

P()=3 P(T)=1
¥ Multiply them together. PU)= % P(F)=3
This can aso be shown with an area diagram. Spinner #1

.. ) I A U
Divide the top of a square proportionally to ( ;) ( ;) ( 1 )
correspond with the areas of the sectors in 2 3 6
spinner #1. Divide the side of the square T
proportionally to correspond with the areas of ( 1 ) IT AT uT
the sectors in spinner #2. Drawing the created !
interior rectangles yields all possible outcomes N
for the two spinners. Multiplying the aé’
dimensions of the interior rectangles determines = F IF AF UF
its area and also the probability of the (%)
compound event.

The P(I and T) = area of rectangle IT = 2!

1i-1
478

Area diagrams will be especially useful in solving conditional probability problems, which are
covered in the final section of this probability practice.



Example 2

Wha is the probability of spinning a

black dogor ablack cat?
Black
P(BCA) =3 47 = 1
1 2
P(BDog)=7 a3 =37
P(BCat or BDog)= g + % = % + % = g
Problems

1. If each sectionin each spinne isthesame

White

Blue

size, wha isthe probability of gettinga Red
black truck?

Black

\
ﬁ

Cat

-lklr—*

Car

Goat

Truck

2. Bipashaloves purple, pink, turquoise and black, and has a blouse in each color. Shehas
two par of black pants and a par of khaki pants. If sherandonly chooss oneblouse and
onepair of pants, wha is the probability shewill wear a purple blouse with black pants?

3. Thespinne atrightisdivided into five
equd regions Thedieisnunbered fror
1to 6. What isthe probability of:

a. gdtingred androllinga 5?

b. white or blueand an even numbe




4. Wha istheprobability Joannewill win a:

Single | goq
a  chowlate doubk scoop? Scoop oda
b. chowlate or strawberry sundae? Double Sund

Scoop undae

c. chowmlate doubk scoopor chomlate
sundae?

5. Jayislookingin hisclost, trying to decidewha to wear. He has 2 red t-shirts, 2 black

t-shirts, and 3 white t-shirts. He has 3 par of bluejeansand 2 pair of black pants.

a.  Wha istheprobability tha herandomy chooss ared shirt with jeans?

b. Wha istheprobability tha herandomy chooss an al black ouffit?

c.  Which combinaion out of al his possible choices has the greatest probability of

being randonly picked? How can youtell?

6. Wha istheprobability of spinning a:

a  Redor Green?

b. Blueor Yelow?

c. Ydlow or Green?

Answers
Lad-d 1.2_2_1 1,1 _1
1. za =3 2. 718=12-% 3. a 5 &-=73p
1,1,.3_1
b. (5+5)% =5
1.1 _1 2 3 _6 13 17
1 ,1,,1_1 2 .2 4
b. (3+3)% =5 b. 78 =35 b. 4
1,1 1,1 _1 L .
C z3ag t3a3 =5 c. white shirt, bluejeans

mog selectionsin
both categories



CONDITIONAL PROBABILITY

Conditional probability is the probability that a second event occurred knowing that a first
event occurred. The probability that event A occurred knowing that event B occurred is written
P(A|B) and is verbalized "the probabiity of A, given B."

Example 1
Two dice are thrown. What is the probability of getting 10 points?

Since all possibilities are equally likely we could P(10)= +—++=2==+
just make a list of ways to make 10 points:
(4, 6), (5,5) and (6, 4). Three ways out of 36

. . P(two-fives|10) = =!outiof = = 2.
possible outcomes is 5.

If we knew we made 10 points what was the 11213141516

probability that each die showed five points? ;

Of those three ways, only one has two-fives so 3

the conditional probability is % . 4 X
5 X

It can also be viewed as an area diagram where 6 X

each cell has area 5.

Example 2

A spinner comes up red 25% of the time and green 25% of the time. The rest of the time it lands
on blue.

Draw an area diagram for spinning twice, and shade the ~ Since the probabilities of each color
region on your area diagram corresponding to getting the are not the same, just making a list
same color twice. See diagram at right. will not work.

What is the probability that both spins land on the same
color? P(B) P(R) PG)
=12 =1/4 =1/4

Add the areas or probabilities of the shaded squares: o

i"'%"‘%:%- P(B):l/Z-:::::;]_:/fzi:::::-

If you know that you got the same color twice, what is L

the conditional probability the color was blue? P(R)=1/4 . 1/16.

The possible region is £ of the area. The desired area is P(G)=1/4 ' 116"
3 4 2 e

1 . 1 3 1. — 4 _
7 of the region. 7 outof { means ;- +3=2=13.



Problems
1. Twodice arethrown andthesumis seven points.
a.  Shadethesguaeson an area diagram where this outcome could occur.
b. Wha istheprobability of geting seven points?
C. If tgetotd was seven points, wha is the probability that oneof thedice was a
SIX?
2. Suppoe youroll two dice andthe sumis more than 8.
a.  Shadethesquaeson an area diagram where this outcome could occur.
b. Wha istheprobability tha bath dice show the same nunber?
c. Wha istheprobability that exactly one6 is showing?

d. Wha istheprobaility tha at least one5 is showing?

1
3. A spinne comes up blue red, and green with a probability of 3 for each color.

a.  Sketch an area diagram for spinning twice.

b. Shadetheregiononyourareadiagram tha correspondsto landing onthe same
color twice.

c. Wha istheprobability tha bath spinsland onthe same color?

d. If youknowtha you gotthe same color twice, what is the probability thecolor
was red?

4. Anothe spinna. Thistimethespinne landsonred hdf of thetime and on green onethird
of thetime. Therest of thetime it landson blue

a.  Draw an areadiagram for spinning twice and shadetheregion that corresponds
to getting the same color on both spins

b. Suppo youknow tha the spinne landed on the same color twice. What isthe
probability tha color was green?



5. Inthechildren'sgame Build-a-Farm each player first spinsa spinne. Half of thetimethe
spinne comes up red. Half of thetime the spinna comes up blue If the spinne isred,
you reach into thered box. If thespinne isblug you reach into thebluebox Thered box
has 10 chicken counters, 10 pig counters, and 10 cow coungrs, while the blue box has 5
chicken countrs, 4 pig counters and 1 cow counr.

a.  Sketch an area diagram for the situaion where a child spinsand then draws.
Note tha the parts corresponding to thetwo boxes of animal markers will be
quite different.

b. Shadetheparts of thediagram corresponding to getting a pig counter. What is
P(pig)?

c. Findtheprobability of gettinga cow countr.
d. Findtheprobability tha if you gotacow counter you also spunred.

e.  Findtheprobability tha if you gotacow counter you also spunblue

6. A spinneg hastwo colors, red and blue The probaility the spinne will land on blueis x.
a. Wha istheprobability it will landonred?
b.  Sketch an area diagram for spinning twice.

c. If thespinne isspuntwice, what istheprobability it will land onthe same color
both times?

d. Given tha the spinna landson the same color twice, what is the probability tha
it landed on blue both times?
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