Btudent: Instructor: Andreas Lazari Assignment: Chapter 5.3-Homework

ate: Course: Math2620 F - Fall 2018

1. Fill in the blank.

Two events E and F are if the occurrence of event E in a probability experiment does not affect the probability of
event F,

Two events E and F are (1) Mﬁ#ﬂdﬂ# the occurrence of event E in a probability experiment does not affect the
probability of event F.

(1) O unusual

independent
dependent

2, Fill in the blank.

The word and in probability implies that we use the ° rule.

The word and in probability implies that we use the (1) M‘Mmg
(1){ @ multiplication
subtraction

() division
(O addition
3. ol -
The word or in probability implies that we use the (1) @M_Lﬁ — Rule.
(1Y @ Addition (O Large Numbers

ombination
O Empirical
(O Muitiplication

4. Determine if the following statement is true or false.
When two events are disjoint, they are also independent.
Choose the correct answer below.

True
@ False




5. Determine whether the events E and F are independent or dependent. Justify your answer.

(a) E: A person attaining a position as a professor.
F: The same person attaining a PhD.

(O A. E and F are independent because attaining a PhD has no effect on the probability of a person

Attaining-a.position.ag a professor. . i e
@ B. E and F are dependent because attaining a PhD can affect the probablllty ofa p@
attaining a position as a professor. I

ot e e
IR

.

O €. E and F are dependent because affaining a position as a professor has no effect on the
probability of a person attaining a PhD.

(O D. E and F are independent because attaining a position as a professor has no effect on the
probability of a person attaining a PhD.

{b) E: A randomly selected person finding cheese revolting.
F: A different randomly selected person finding cheese delicious.

(O A. E can affect the probability of F because the people were randomly selected, so the events are

dependent e -
@ B. Ecannot affect F and vice versa because the people were randomly selected ‘so the evenls
are independent. : i~y

() €. E cannot affect F because “person 1 finding cheese revoltlng" could never occur, so the
events are neither dependent nor independent.

(O D. E can affect the probability of F, even if the two people are randomly selected, so the events
are dependent.

{c) E: The rapid spread of a cocoa plant disease.
F: The price of chocolate.

P - e
= o

@ A. The rapid spread of a cocoa plant disease could affect the price of chocolate, so E and F are

de endent : - vy
e
O B. The price of chocolate could affect the rapld spread of a cocoa plant disease, so E and F are
dependent.

(O €. The rapid spread of a cocoa plant disease could not affect the price of chocolate, so E and F
are independent.

6. What is the probability of obtaining six heads in a row when flipping a coin? Interpret this probability.

The probability of obtaining six heads in a row when flipping a coin is Q.Df 56 : . P(;( H.t{ H }#/)
(Round to five decimal places as needed.) _ 16 _
= (1) woisé2s

Consider the event of a coin being flipped six times. If that event is repeated ten thousand different times, it is expected that

the event would result in six heads about - e‘ d;é) time(s). o000 X o, o|563= )54.2

Interpret this probability.

Round to the nearest whole number as n
‘ =16

7. About 16% of the population of a large country is hopelessly romantic. If two people are randomly selected, what is the
probability both are hopelessly romantic? What is the probability at least cne is hopelessly romantic?

{a) The probability that both will be hopelessly romantic is Q.D 2 56 . P(ﬂfﬁ ﬂ;)_ f{}?j}("ﬁf)ﬂlg' Y] ;‘

{Round to four decimal places as needed.)

(b} The probability that at least one person is hopelessly romantic is EZ, f E g P( A v 4 2..) P (14! ) +/° 642,)'”“0

(Round to four decimal places as needed.) Zol6 4160560 284,




8. Suppose Emerson wins 37% of all chess games.
{a) What is the probability that Emerson wins two chess games in a row?
{b) What is the probability that Emerson wins six chess games in a row?
{c) When events are independent, their complements are independent as well. Use this result to determine the probability
that Emerson wins six chess games in a row, but does not win seven in a row.
= Pmmﬂz)-%) DA =(38)(3¢)= 36
{a) The probability that Emerson wins two chess games in a row i
{Round to four decimal places as needed.)
6
{b} The probability that Emerson wins six chess games in a row E 0.00 é ;- ) P(‘ ’,qu): ( IF ) ZO0LSEEY 002
{Round to four decimal places as needed.)
{c) The probability that Emerson wins six chess games in 2row, but does not win seven in a row is Q + DO
Round to four decimal places as needed.) - —
¢ our decimal p ) +(s3F)°(|=37) = 100/6/64 = 0.00]&
9.

Among 20- to 25-year-olds, 37% say they have used a computer while under the influence of alcohol. Suppose five 20- to
25-year-olds are selected at random. Complete parts (a) through (d} below.

{a) What is the probability that all five have used a computer while_under the influence of alcohol?

0.006¢ (+3F)°= 00693y 20,0069

(Round to four decimal places as needed.)

(b) What is the probability that at least one has not used a computer while under the influence of alcohol'?

RH Platlest)- |- Pg.,;mqn)-l (37) = 0.91306%

(Round to four decimal places as needed.) N°+ u~$e ~ 09731

(c) What is the probability that none of the five have used a computer while under the influence of alcohol?

9. 0992 P( ”":‘;{ ) (+63)5 = 0.0972 4300372

{Round to four decimal places as needed.)

{d) What is the probability that at least one has used a computer while under the influence of alcohol?

9008 4 (HHE,‘}%;: ) A C»’\V:f:j)-l‘-( 63) 2O §ooFss

{Round to four decimal places as needed.) 2D ?0 o g

10. For the fiscal year 2007, a tax authority audited 1.53% of individual tax returns with income of $100,000 or more. Suppose

this percentage stays the same for the current tax year. What is the probability that two randomly selected returns with
income of $100,000 or more will be audited?

The probability is Jipop 2244, - PlAnAY) =P (4)-Pl4 V= (+0i53 )GOIQ): 4 0002 3404

{Round to six decimal places as needed.) :: 000023 4




—

. (1} independent

N

. (1) multiplication

W

. (1) Addition

4. False

5.B.
E and F are dependent because attaining a PhD can affect the probability of a person attaining a position as a professor.

B. E cannot affect F and vice versa because the people were randomly selected, so the events are independent.

A. The rapid spread of a cocoa plant disease could affect the price of chocolate, so E and F are dependent.

6. 0.01563
156

7. 0.0256
0.2944

8. 0.1369
0.0026
0.0016

9. 0.0069
0.9931
0.0992
0.9008

10. 0.000234




