7.3: Rules of Probability

Recall:
ENF =0 means E and F are mutually exclusive._
n(EUF)=n(E)+n(F)—n(ENF)if E and F are NOT mutually exclusive.

Since

n(E)

P(E) = n(S)

we have
WETU F)=P(E)+ P(F)— P(FE ﬂa if E and F' are NOT mutually exclusive.
If £ and F' are mutually exclusive, then P(FU F) = P(E) + P(F).

If E is an event of an experiment then P(E¢) =1 — P(E).

e p(ENF) = P(EUY)
> < — ¢
= —

/
EXAMPLE 1. A single card is drawn from a standard deck of cards. Find these probabilities.

(a) P( Heart or a Queen)= P( H U Q) = P( H\ P (Q') - F(Hﬂ Q')z
o]
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(b) P(not black Ace)= P ({&\«ck AC@_}C\;‘ |- PGY»\&:I:. i\c&) =
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EXAMPLE 2. Let E and F' be mutually exclusive events and suppose
P(E) =0.15 and P(F) = 0.55. Find: P(E N F=w

(a) P(ENF) :/(j | )

(b) P(EUF) = o.is 405§ =07 0.5 s
t ——t
A- 005 0.55=0%

(¢) P(E°)= o0.7+0,55 = 6. VA

N =
op 1- Bs

@) PEnF) = p(EVE) )=I- P(EUF) = | 0.7 =O.3

EXAMPLE 3. Let F and F be two events of an experiment with sample space S. Suppose
P(E)=0.2, P(F)=04, and P(ENF) =0.1. Compute:

(a) PIEUF) = o, §

(b) P(F¢)= p.140.56=0. &

—— |
\- O -0+« C0O,§

(c) P(F*NE)= o.

(d) P(E°NF*) = P((EUF)C> =1- pP(Ev F\:z’o\gclo.si
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EXAMPLE 4. Roll an eight sided die. Suppose that any even number is twice as likely to happen
as any odd number. Find the probability distribution.

PQ"}F)‘ = PE) = plsh= PirD =X

Oufcow\e | 2 > 4 5 é 7 g
1T zx | = | == = | =% | x |—> 1
@m‘oa\oi\i”?f I R I S T I R
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z(_,a/lx+>c+‘zx+ % = 2LX & iﬂx’—(

\_/\—_/

L(~';y>(_____7x_3__(v_2l

plowd) =2 P(tats))=

}
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EXAMPLE 5. The quality control department of Star Communications, a manufacturer oflvideo—
game_DVDs, has ditermined from records that 1.5% of{the DV Ds sold have video defects, 0.8%

ave audio defects and 0.4% have both audio and mdeo defects. What s the probability that a

DVD purchased by a customer P(V)— |°o- 0,015
P(A) = 2& -0.008
_ o0.4
(a) will have a video or audio defect? PC N O A= oo =©0.°94

P(V v A\:ool? +o0. 004 = E"o ‘q> 0050 o0

(b) will not have a video or audio defect?

p((UR) = @ o

o_qgl < 90.qg\

Jun 17-4:34 PM



EXAMPLE 6. A company selected 1000 households at random and surveyed them to determine
a relationship between income level and the number of television sets in a home. The information
gathered is listed in the table:

Annual More than

Houshold 0TVs| 1TV ]| 2TVs| 3TVs TOTAL

Income, $ IV
Less than 15,000 0 38 53 11 0 102
15,000-29,999 0 12 78 15 1 166
30,000-49,999 2 130 | S0 12 936
50,000-74,999 153 87 80 60 21 261
75,000 and higher 27 35 28 25 20 135
TOTAL 42 | | @69 | 191 50N, | 7000

(a) If a respondent is selected at random, find the p?‘oll«a)b@_hty that he or she owns 0 television sets.
"D Tvs
( ]\O 3 ‘\'D'HF Eis (o {oo0

ok Leand AL Tug

(b) If a respondent is selected at random, find the probability that he or she owns a television set.

P( ho\-O'R:s) P(% 0, 3° )" I~ P({OT"S‘%};{ l—;;°~

(¢) If a respondent is selected at random, find the probability that he or she is earning $30, 000 —

49,999 per year and owning one television set.

=
Toos = !'*
O

(d) If a respondent is selected at random, find the probability that he or she is earning $15,000 —

29,999 per year and owning at most 2 television sets.

O+ 724+ 782

= 0./5
|oOO

(e) If a respondent s selected at random, find the probability that he or she owns at lgast 2

television sets.
g4
; jﬁii\,q.\,*_—— —|lo.6/149
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