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Each question had two outcomes (correct or not correct).
The probability of getting an answer correct is 1/5.
The probability remained 1/5 for each questions (questions are independent,).

There were ten questions. (n was fixed.)
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Binomial Settings and

&;& Binomial Random Variables
@ ’ (pages 403-406)
\

DETERMINE whether
the conditions for a
binomial setting are
met.

\

A binomial setting arises when we perform n
independent trials of the same chance process and
count the number of times that a particular outcome
(called a “success”) occurs.
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The four conditions for a binomial setting are

'Binary? The possible outcomes of each trial can be classified as “success” or “failure.”

'Independent? Trials must be independent. That is, knowing the outcome of one trial must

not tell us anything about the outcome of any other trial.

*Number? The number of trials n of the chance process must be fixed in advance.

—_—

«Same probability? There is the same probability of success p on each trial.

The four conditions for a binomial setting are

@mry? The possible outcomes of each trial can be classified as “success” or “failure.”
@dependent? Trials must be independent. That is, knowing the outcome of one trial must

not tell us anything about the outcome of any other trial.

The number of trials n of the chance process must be fixed in advance.

e probability? There is the same probability of success p on each trial.
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The four conditions for a binomial setting are

@mber? The number of trials n of the chance process must be fixed in advance.

e probability? There is the same probability of success p on each trial.
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Dice, cars, hoops
example

Dice, cars, and hoops

Determine whether the random variables below have a binomial distribution. Justify your
answer.

(a) Roll a fair die 10 times and let X = the number of 6s.
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Dice, cars, and hoops

Determine whether the random variables below have a binomial distribution. Justify your
answer.

(@) Roll afair die 10 times and let X = the number of 6s.

B\%Qg’f)UCCQSS; b fa‘lwe- o b

I |€S Knouth omcome of past ro s tells you Y\GHWB
) o\ﬁ fufure rolls

— \(2, #trials fPed o n=10
N Nes PTS a\wo\g& \/(O

This is a binomial setting. The number of 6s, X, is a binomial
random variable withn=10and p =1/6.

(b) Shoot a basketball 20 times from various distances o
the court. Let Y = number of shots made.
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(b) Shoot a basketball 20 times from various distances o
the court. Let Y = number of shots made.
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(c) Observe the next 100 cars that go by and let C = color of
each car.
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(c) Observe the next 100 cars that go by and let C = color of
each car.

g N0 ﬂwere Qe More %an twp colog.

N
s cuccass hae Not loeen defined g0 we
cannot deformine (£ P s same

Free vesponse questions cout The.

V bm@mia‘ d?ﬁrlbuh‘oh are one

7
ka
Tost fekers do not « QCO@M?\@ +had™
a binemial QJQH’\/\@ ™~ Pregen"l“.




November 20, 2019

N‘“AXZ

CALCULATE and INTERPRET
probabilities involving

binomial

distributions.

Lesson 6.3: Day 1B: s it smart to foul at the end of the game?

In the 2005 Conference USA wmen’s basketball tournament, Memphis trailed Lovisville by two points. At
the buzzer, Memphis’s Parius Washington attempted a 3-pointer; he missed but was fouled, and went to
the line for three free throws. Each made free throw is worth 1 point. Was it smart to foul?

1. What are all the possible ways the shots could fall (e.g. make-miss-miss, etc.)?

Vi % NS vV /X
X VX VXV
NS X\/\/

2. Darius Washington was a 72% free-throw shooter. Find the probability that Memphis will win,
lose or go to overtime. When you have found the probabilities put them in the table in #3.

Win Lose Overtime




November 20, 2019

Lesson 6.3: Day 1B: s it smart to foul at the end of the game?

In the 2005 Conference USA wmen’s basketball tournament, Memphis trailed Lovisville by two points. At
the buzzer, Memphis’s Parivs Washington attempted a 3-pointer; he missed but was fouled, and went to
the line for three free throws. Each made free throw is worth 1 point. Was it smart to foul?

1. What are all the possible ways the shots could fall (e.g. make-miss-miss, etc.)?
s VVTX

2. Darius Washington was a 72% free-throw shooter. Find the probability that Memphis will win,
lose or go to overtime. When you have found the probabilities put them in the table in #3.

Win Lose Overtime
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Lesson 6.3: Day 1B: s it smart to foul at the end of the game?

In the 2005 Conference USA men’s basketball tournament, Memphis trailed Lovisville by two points. At
the buzzer, Memphis’s Parius Washington attempted a 3-pointer; he missed but was fouled, and went to
the line for three free throws. Each made free throw is worth 1 point. Was it smart to foul?

1. What are all the possible ways the shots could fall (e.g. make-miss-miss, etc.)?

v VX VX s
X v X Vv
X vV X v v

2. Darius Washington was a 72% free-throw shooter. Find the probability that Memphis will win,
lose or go to overtime. When you have found the probabilities put them in the table in #3.

Win Lose Overtime
) mokes O mokes ond HSSS | L makes and | wiss
(12)(72)(1) (DWW < g0y
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Lesson 6.3: Day 1B: s it smart to foul at the end of the game?

In the 2005 Conference USA wen’s basketball tournament, Memphis trailed Lovisville by two points. At
the buzzer, Memphis’s Parivs Washington attempted a 3-pointer; he missed but was fouled, and went to
the line for three free throws. Each made free throw is worth 1 point. Was it smart to foul?

1. What are all the possible ways the shots
s VVTX

vV
X vV

fall (e.g. make-miss-miss, etc.)?
K

2. Darius Washington was a 72% free-throw shooter. Find the probability that Memphis will win,
lose or go to overtime. When you have found the probalilities put them in the table in #3.

Win Lose \ Overtime
D makes O makes ond HWISSS |\ L wakes and | wiss
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Lesson 6.3: Day 1B: s it smart to foul at the end of the game?

In the 2005 Conference USA wmen’s basketball tournament, Memphis trailed Lovisville by two points. At
the buzzer, Memphis’s Parius Washington attempted a 3-pointer; he missed but was fouled, and went to
the line for three free throws. Each made free throw is worth 1 point. Was it smart to foul?

1. What are all the possi 1 (e.g. make-miss-miss, etc.)?

2. Darius Washington was a 72% free-throw shooter. Find, the probability that Memphis will win,
lose or go to overtime. When you have found the probabilities put them in the table in #3.

Win Lose Overtime
& mekes 0 rokes ond WSS | 2 makes and | wiss
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3. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.

\ Shots Probability Probability Probability
J | Remain. Memphis Win | Memphis Lose i Overtime

s @

4. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or
why not?

3. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.

ﬁr m E Shots Probability Probability Probability
7 ) %Remain. Memphis Win Memphis Lose Overtime
002 +164 |
@ 43 0435
s a3 — [ = .
@ - & P (Llckl

5 @

4. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or
why not?
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3. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.

Shots
i Remain.

Probability
Memphis Win

Probability
Memphis Lose

Probability
Overtime

=51

jozw.m
=04l

: 0.435

fake make s WS

ke O W

s ']U(

4. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or

why not?
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3. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.

T
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= 14l

! Shots Probability Probability Probability
H 1 : Remain. Memphis Win i Memphis Lose Overtime
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4. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or

why not?

5S MaKe.
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. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.
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. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or

why not?

%mﬁki

. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.

T
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H 1 : Remain. Memphis Win i Memphis Lose Overtime
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. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or

why not?

5S MaKe.
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. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.
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. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or

why not?
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. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.

T
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. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or

why not?
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3. Prior to watching each shot, calculate the probability that Memphis wins the game in
regulation, loses the game in regulation, or sends the game into overtime.
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4. Washington is a 40% 3-point shooter. Do you think Louisville was smart to foul? Why or

why not?

%mﬁk{

MEMPHIS, March 12 - LOUISVILLE 75, MEMPHIS 74

The Memphis freshman Darius Washington slumped to the court, covering
his head in anguish over his two missed free throws.

Nobody -- his coach, his teammates, even the player who fouled him --
could console him.

Washington missed two of three free throws with no time left on the clock
Saturday, allowing sixth-ranked Louisville to escape with a 75-74 victory
and the Conference USA championship.
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Blood Type
Each child of a particular set of parents has probability 0.25 of

having type O blood. Suppose these parents have 5 children.

What'’s the probability that exactly one of the five children
has type O blood?

P(X = 1) = Plexactly 1 child with type O blood)

=.5(0.25)1(0.75)4 = 0.3955

. —

(Numbcr of ways to get | child) 1 child with 4 children don’t havc\
L out of 5 with type O blood ) type O blood type O blood

()

P(X = 1) = Plexactly 1 child with type O blood)

=.5(0.25)1(0.75)% = 0.3955
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Binomial Probability Formula

Supposethat X is a binomial random variable with n trials and probability
p of success on each trial. The probability of getting exactly k successes in
ntrials(k=0,1,2, .., n)is

PGx=1k) = ()Pt -p)"*

where

!
(Z) T (nn— 0!

If X has a binomial distribution with parameters »n and p, then:

P(X = k) = (Z]p"a =~

o\

but formula for bine
coetfient 16 neb Snowm.
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Red Light-Green Light

Pedro drives the same route to work on Monday through Friday. His route includes one traffic
light. According to the local traffic department, there is a 55% chance that the light will be red
on a randomly selected work day. Suppose we choose 10 of Pedro’s work days at random and
let Y = the number of times that the light is red.

a. Explain why Y is a binomial random variable.

b. Find the probability that the light is red on exactly 7 days.
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Red Light-Green Light

Pedro drives the same route to work on Monday through Friday. His route includes one traffic
light. According to the local traffic department, there is a 55% chance that the light will be red
on a randomly selected work day. Suppose we choose 10 of Pedro’s work days at random and
let Y = the number of times that the light is red.

a. Explain why Y is a binomial random variable.

> T
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b. Find the probability that the light is red on exactly 7 days.

Red Light-Green Light

Pedro drives the same route to work on Monday through Friday. His route includes one traffic
light. According to the local traffic department, there is a 55% chance that the light will be red
on a randomly selected work day. Suppose we choose 10 of Pedro’s work days at random and
let Y = the number of times that the light is red.

a. Explain why Y is a binomial random variable.
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b. Find the probability that the light is red on exactly 7 days.
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Red Light-Green Light

Pedro drives the same route to work on Monday through Friday. His route includes one traffic
light. According to the local traffic department, there is a 55% chance that the light will be red
on a randomly selected work day. Suppose we choose 10 of Pedro’s work days at random and
let Y = the number of times that the light is red.

a. Explain why Y is a binomial random variable. Codn Aoy V\A‘i"«
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b. Find the probability that the light is red on exactly 7 days.

Red Light-Green Light
Pedro drives the same route to work on Monday through Friday. His route includes one traffic
light. According to the local traffic department, there is a 55% chance that the light will be red

on a randomly selected work day. Suppose we choose 10 of Pedro’s work days at random and
let Y = the number of times that the light is red.

a. Explain why Y is a binomial random variable. c ach Aoy
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b. Find the probability that the light is red on exactly 7 days.
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Red Light-Green Light

Pedro drives the same route to work on Monday through Friday. His route includes one traffic
light. According to the local traffic department, there is a 55% chance that the light will be red
on a randomly selected work day. Suppose we choose 10 of Pedro’s work days at random and
let Y = the number of times that the light is red.

a. Explain why Y is a binomial random variable. Codn Aoy V\A‘i"«
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b. Find the probability that the light is red on exactly 7 days.

Red Light-Green Light

Pedro drives the same route to work on Monday through Friday. His route includes one traffic
light. According to the local traffic department, there is a 55% chance that the light will be red
on a randomly selected work day. Suppose we choose 10 of Pedro’s work days at random and
let Y = the number of times that the light is red.

a. Explain why Y is a binomial random variable. c ach Aoy
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b. Find the probability that the light is red on exactly 7 days. /I
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Red Light-Green Light

Pedro drives the same route to work on Monday through Friday. His route includes one traffic
light. According to the local traffic department, there is a 55% chance that the light will be red
on a randomly selected work day. Suppose we choose 10 of Pedro’s work days at random and
let Y = the number of times that the light is red.

a. Explain why Y is a binomial random variable. M Aey
B Sucess = Red Ligh T € o - M”A‘v«
?a\lb\vﬁ - Nof PQA A
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b. Find the probability that the light is red on exactly 7 days.
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Blood Type follow up
The preceding example tells us that each child of a particular

set of parents has probability 0.25 of having type O blood.

Suppose these parents have 5 children. Should the parents be
surprised if more than 3 of their children have type O blood?
Calculate an appropriate probability to support your answer.
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How to Find Binomial Probabilities

Step 1: state the distribution and the values of interest. Specify a binomial
distribution with the number of trials n, success probability p, and the
values of the variable clearly identified.

Step 2: Perform calculations—show your work! Do one of the following:

(i)  Use the binomial probability formula to fi nd the desired probability;
or

(i) Use the binompdf or binomcdf command and label each of the
inputs.

Be sure to answer the question that was asked.
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A\) s5i1€. Lnstant
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Aussie instant lottery
The Australian Official Lottery has scratch-off instant lottery tickets that can be purchased for s1.
The probability of winning a prize is1in 4.

(a) Mr. Urban is feeling lucky one day and decides to purchase 100 of the scratch-off instant
lottery tickets. Find the probability that fewer than 20 tickets are winners.

(b) In fact, Mr. Urban won a prize for only 19 of the tickets. Does this result give convincing
evidence that the probability of winning is less than 1in 4?
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6.3

77,79, 80, 81, 83, 85, 89, 118
Study pp. 402-412




