U12D9 MultiplicationRule.notebook

HW 12-8
1. a-i).58 a-ii) .5b22 b) No, P(fluorescent givenlong life) # P(fluorescent)
2.a-i).946 a-ii).352 a-iii).158

b)P(B|R)=.158,P(B)= .054  The probability of bruised givenripe is more than the

probability of bruised. This means an avocado is more likely to be bruised if it's ripe
than avocados in general.

c) No, the P(B| R) # P(B). So the events ripeand bruised are not independent.
3. See table on work slide. P(B | not R) = .040

4. a) .29:I added the probability of fax access and no scanner with the probability of no

fax access or no scanner.

b).53 ¢) No. The P(F) = .43 which is not equal to P(F | S)= .53.

Test Thursday. If
you will be absent,
reschedule the test
with me if you
haven't already.
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Name. f../,M Alg 2 HW 12-8

7

=
1. Of the light bulbs available at a store, 42% are @c@nf, 23% are labeled as *

life", and 12% are fluorescent and "long life”.

a. A light bulb will be selected at random from the light bulbs at this store. Rounding your
answer to the nearest thousandth where necessary, find the probability that
i. the selected light bulb is not fluorescent,

Plrot Flusreseant) = [ =43 7, 58 )

ii. the selected light bulb is ﬂuor cent given that it is I beled as Iang lafe T
P( Fluoee seoat f DA&“{T{ E%:i% 52')‘)
b. /w e-the events ﬂ:.m*esmrand Forgg!:fem ndent? Explain. o
(Ne)PCF I L) #P(F)
v 53 F e

2. When an avecado is selected at random from those delivered to a foed store, the
probability that it is ripe is 0.12, the probability that it is bruised is 0.054, and the

probability that it is ripe and bruised is 0.019. cll e, (5= b a-(’(_n

a. Reunding your answers to the nearest thousandth where necessary, find the probability
that an avocado randomly selected from those delivered to the store is

i, nu}ENEE% {—:{Q il Eg&wnfhj' " Isﬁﬁﬂiﬁuq H.@_ij

05
ifi. bruised given that it is ripe.
pm; ?E) - q?s(rtﬁmw-i.\u L %[“;@
L : PR ) TR

b. Which is larger, the probability that a rendomly selected avocade is bruised given that

t is ripe or the pmbubull that a random| szlz:‘red uvncudo is bruiged? Exp ain what
Els tells you. r}]g 'f 5 O

£ bk b!w‘.»ﬂci ] \r-éulq r'; (X prure
H"MMM o aeobuioT g 1~u;l ? by f“ri 1% prdcia sf.} "_"’1
aNnocathy 75 wmare. ik 111 bc’ ,éAt:A ed (& (Rl R

Ehd~ e ot g_é’-v(’ru‘ a.
c. Are the events ripe and bmlsed mdzperuie.nf”' Explain.

Nov PLBJE) F P
.| 5§ #.059
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3, Using the probability information given in_i;:ornp[z're the hypothetical 1000 table
given below, and use it to find the probability that a randomly selected avacado is
bruised given thar it is not ripe. Round your answer o the nearest thousandth.

) “Ripe Not Ripe Total

Seused 19 | 25 |59

nosused | Jo| | BYS |94E

T [20_ | YO |jo00

Vt@lﬂo*r@) 225 % .00

4. In a company; 43% bf the employees have access to a fax machin@m access foa

fax machine and a scanner, 24 % have access to neither a fax machine nor a scanner.

Suppose that an employee will be selected at random.

a, Using a Venn diagram, calculate the
probability that the randomly selected
employee will not have access to a scanner.
ﬁ Explain how you used the Venn diagram to
v determine your answer. -
Nt es
43 o Y I adéed P(Faw N0 S
i P (nje Fag O (™ oo Stnmea,

b. Find the probability that a randemly selected employee who has access to a scanner
(given) also has access to a fax machine.
(= )= p{pns) LY PN
P \ 9( ) . ";j

c. Are the events fax machine access and scanner access independent? Explain your
answer.

PFY= A3 wfd"ﬁf\;’"b o
eﬂ.f"-ﬂ o (EIS) =.53
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Day 9 Multiplication Rule
Recall yesterday's #5f: Venn Diagram included below.

If the events A and B are independent thenwe know: P(A gwen B) P(A)
P(A\B) = A A)
Use the formulafor conditional r*c-babrhfy to replace P(A given B):
oR) SlprBy= PANE) PR = ans
R P(3)
)
Now isolate P(A and B) and conclude that: P(Hﬂ 8) = P(ﬂ)*"(@
Multiplication Rule for IndeEenderrl' Events = ]
If two events are independent, then: P(ﬂo B> P(ﬂ')x qéD
LWy fuut
Yesterday in #5f, we determined that F and L were not independent because their condrhona!
probabilities were not equal. Justify this now with the mulfrphcahon rule. J
P(ANB) 2 P(A) % R(B)
P(LNF) =0 * P(F)
e 33 £ (4 £ (.35)
AR *F 147 S Ve
42 35 I‘ N
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Use the Multiplication Rule for Independent Events

1. A number cube has faces numbered 1 through 6, and a coin has two sides, heads and tails. Find the
probability that the cube shows a 4, and the coin lands heads.

Are the events independent?  Yes. The #cube cannot affect the result for the coin
and the reverse is true. So, they are independent.

The P(4 anda head)= P(H N H) = P(4) * P(H)

= . - ]

2. If you toss the coin five times, what is the probability you will see a head on all five tosses?

O M HHH) = Sx X drdad = (8 = . 03)as

If you tossed the coin five times and got five heads, would you think that this coin is a fair coin? Explain.
Answers may vary. Always getting a heads five times out of five
tosses is possible about 3% of the time. So it is very unlikely. If this
happened, there would be reason to suspect the coin is not fair.
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3. If you roll the number cube three times, what is the probability that it will show 4 on all three rolls?

Pantnd) = € * ¢ "¢~ 5o = .00S

If you rolled the number cube three times and got a 4 on all three rolls, would you think that this
number cube is fair? Explain.

No, | would think the #cube is not fair because the probability of
three 4s is so small at .5%.

&5

4. Suppose that the credit card company introduced in #3 states that when a customer is selected at
random, the probability that the customer pays his or her bill in full each month i he probability
that the customer makes regular online purchases is 0.83, and Thamﬁmw}mf
is the probability that a randomly selected customer pays his or her bill in full each month and makes

regular online purchases?
P(Fomd O) = F(F) * P0) (blc ey onr
( = 35 % .83 ( ““%"P)
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5. A spinner has a pointer,and when the pointer is spun, the probability that it stopsin the red section
of the spinneris 0.25.
a. If the pointer is spun twice, are the 2 events independent? Explain.

Yes. One spin will not affect another spin.

b. If the pointer is spun twice, what is the probability that it will stop in the red sectionon both
occasions?

(R ama R) = .25 X .25 = 75 (.625)

c. If the pointer is spun four times, what is the probability that it will stop in the red sectionon all four
occasions? (Round your answer to the nearest thousandth)

q
RURL,RR) =(,35)' = op4
d. If the pointeris spun five times, what is the probability that it never stops on red? (Round your

answer to the nearest thousandth) ?( Vot R) =.785
p(vet & Stwas) = (75)°= . 237

e. Explain what your answer from part (d) represents interms of the context of the question. Does your
result make sense? Explain.
Yes. The probability of never stopping on red for 5 spins in a row is
23.7%. This makes sense because the probability of red in one spin
is 25% (1 in 4 spins is predicted to be red). So, the probability of no
red after 5 spins should be less than 25%.
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Remember:

c J
Probability of the complement of an event: For any event A, P(not A) = P( A )=P( ﬁ )= - P(ﬂ> .

Conditional Probability of A givenB:

enp). PR=dBD ®(AOB)
F t tsAand B, P(A B)= P(A|B)= /
| .or* .any wo events A an given —T or o B)
MultiplicationRule fok Independent Events: (or Product Rule) O'“M
Events A and B are independent if and only if P(A and B) = EU\) % E(B) (b Vh@
Add: (Test for Independence)
P(A) = P(A|B)
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