13.4 Honors Advanced Algebra DATE:

Compound Events

Compound event: an event that is made up of two or more events.
Independent events: events that have no offect on the outcome of each other. If two events, A and B, are said to be

independent, they follow this formula: P(A4 and B)= P(ANB)= P(A) » P(B)

Dependent events: events that affect the outcome of each other.
Mutually exclusive events: events that cannot happen at the same time. If events A and B are mutually exclusive, they
must follow this formula: P(ANB)=0, and P(A or B)= P(AU B) = P(4) + P(B)

Overlapping events: events that have outcomes in common. If events A and B are overlapping, they follow this formula:

P(AU B)= P(4) + P(B)- P(AN B)

Identifying Independent and Dependent Events
Are the outcomes of each trial independent or dependent events?

@3 Choose a number tile from 12 tiles. Then spin a spinner.

The choice of number tile does nol aftect the spinner result. The events are
ind«< pendant |

@ Pick one card from a set of 15 sequentially numbered cards. Then, without
replacing the card, pick another card.

The first card chosen aftects Pocsible  outcomes of the second pick, so the
events are depewclant

Finding the Probability of Independent Events

A desk drawer contains 5 red pens, 6 blue pens, 3 black pens, 24 silver paper clips,
and 16 white paper clips. If you select a pen and a paper clip from the drawer without
looking, what is the probability that you select a blue pen and a white paper clip?

Step 1 LetA = selecting a blue pen. Find the probability of A.

pA)y= = =2 S+643 =14 = Totk
Iy =
Step 2 Let B = selecting a white paper clip. Find the probability of B.
s = L
]J(B) = “:ffl:? == 1249+ (6 = 40O =T o4l

Step 3 Find P(A and B).

P(A k) = PCANBY = B(AY- %(B) = 3- % ;'3‘63: T 0l er 171Y

The probability that you select a blue pen and a white paper clipisabout (7. %4 .



Using Probabilities to Test for Independence

Manufacturing A factory foreman determines that on any given day there is a

15% chance that Machine A will malfunction, a 45% chance that Machine B will
malfunction, and a 6.75% chance that both machines will malfunction. Are the events
“Machine A malfunctions” arid “Machine B malfunctions” independent events?
Explain.

@3 What are the zeros of the function?

Let A = Machine A malfunctions, and
B = Machine B malfunctions.

Step 1 Write each probability as a decimal.
P(AY =15% =015
PlRe) = 45% =0- 4§

Step 2 Check whether the relationship P(ANR) = P(A): P(B) s trve.

P(AOD)Z RUAY P(B)

0.067y = 0T O-4Y
0.067Y = 006675 + Trve

PA GRS &5 =609

Because T(AnB) = ¥WU). ?(3) , the events “Machine A malfunctions” and
“Machine B malfunctions” are tnAependenct.

Finding the Probability of Mutually Exclusive Events

Athletics Student athletes at a local high school may participate in only one sport
each season. During the fall season, 28% of student athletes play basketball and
24% are on the swim team. What is the probability that a randomly selected student
athlete plays basketball or is on the swim team?

Because athletes participate in only one sport each season, the events are ) v-+va Ll |
exclvsw.Usetheformula P(A V) = P(a) + P(D).

P(basketball or swim team) = P (bogleftbor) + P(swim Feovnn )

J =.28% +24% = 27,

The probability of an athlete either playing basketball or being on the swim teamis $ 2 7.



Finding Probabilities of Overlapping Events

What is the probability of rolling either an even number or a multiple of 3 when
rolling a standard number cube?

Know Need _____Plan
Youarerollingastandard. aYou ineed the probablll' 0f ) F'nd the probablht!es %
number cube. The events are : rolllng an eve @ '5 : and use thefo mula L
overlapping events because 6 |s the probablhty,q___. rollmg - for. probabliltles._,_f
both even anda muluple of 3. multiple of 3. 7t overlappmg events N
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> ) P(B) = g = 3
A={3% B =fane @] < c={v7,13% 'D'D:f‘t.m{ by FlenBist ) '-i ro ??S 20
3) Use the given probabilities below to determine whether events A and B are independent.
oo Not independint 5 4 3 PRNBY=?W) - T(R)
a. P(A)=0.3, P(B)=0.4, P(4and B)—{)\ b. P(A)::, P(B)=—, P(A and B):—_ S
P(ANG) = UAAY-P(B) ¢ 074 0.320.4z0.12 > 15 - 3y
% 4) A bag contams 3 blug chips, 6 black chips, 2 green chips, and 4 red chips. Find the probability of each. ?—, =2
¢  a.P(green cﬁl P or red chip) ~dn m? b. P{m black, or red chip) _ \H: ) j—e ‘.
L P(Aumd) = Py Ry = 4 L. &= % PCeuDu €)= +PIHRE) _ 1+L+% CF Sade el
I
TS- 5) A set of cards contains four suits (red blue green and yellow). In each suit there are cards, numbered from 1 to 10.
Find each probability. ~ $o 10 #d (0 ble, “’ "'"‘”‘ amd ey yellow Corsls
a. P(green oryellow card, or card numbered 1) = J.c b. P(red or blue card, or cm_rcil_q_\o_mﬁ) = /:1
U ——— \-——-—'\,—r-—ﬁ_.\_.
B : :
vg_lf’{’ PAY Br?(mr&m PavB) = Y + &5 — & b 4 Peom) 2P +P(D) — f’{ann% 'fti - T’J—" = 3,;5; ;-q'??
6) Suppose A and B are independent events. Wwat is P{AHB) if P(A) = 50% and P(B) = 25%? ©
Tadeprclint foliows  PANB)~ PA)-P(R) = 0.50: 0.25 = 0.125 o 12.5% = Pla n'ﬁ)
7) Suppose A and B are mutually exclusive events. What is P(AUB) if P(A) = 0.6 and P(B) = 0.25?
1
8) Suppose A and B are averlapping events. What is P(AUB) if P(A) = -5 ,P(B)= %, and P(ANB) = —
_ Q) ?(Pr\)fb) ? (&) + ?(B) '?(‘\ﬁ&) ey g
D Mmukaliy exeusiee t PAOB) =V A4 PR ~5+¥-Lt= ¥ 2 +.{‘-;§"?-g*
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The probability of rolling an even or a multiple of 3 is

Practice

1) Determine whether the outcomes of each trial are independent or dependent events?
a. A card is randomly chosen from a standard deck of cards, theareplaced; another card is chosen at random.
b. Asking a student’s age, and asking what year he or she expects to graduate.
&) Trdtpendan v b) Depemcnt
2) You spin a spinner (circle divided into 4 equal sections labeled 1, 2, 3, and 4), without looking. You also choose a tile
from a set of tiles numbered from 1 to 10. Find each probability. W&t 8t inslipimdin = evends
a. P(spinner IandSGn an odd numbe&,ar?d you choaose anﬁeven number) &) PAnB) = P(a) - P(B) = '.::r. P S L =_'-li
b. P(spinner lands on a number less than 4, ahld you choose a 9 or 10)




