AP 6.3 Day 2 Binom Distrib in in sampling November 20, 2019

6.3 Day 2 (more on binomial distributions)

v'CALCULATE the mean and standard
deviation of a binomial random variable.
INTERPRET these values.

v'"When appropriate, USE the Normal
approximation to the binomial distribution
to CALCULATE probabilities.*

Pk UP he handouw! and do i \

Lesson 6.3: Day 2: Will the SHS girls* soccer team win?

When the time runs out in a soccer game and the score is tied, the game will goto a
shootout. Each team gets to choose 5 players to kick penalty kicks. Whichever team makes
the most penalty kicks wins. Suppose the IRISH soccer team makes 60% of their penalty
kicks, what are the chances they will win the game?

1. Isthis a binomial setting? Explain.
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When the time runs out in a soccer game and the score is tied, the game willgoto a
shootout. Each team gets to choose 5 players to kick penalty kicks. Whichever team makes

the most penalty kicks wins. Suppose the IRISH soccer team makes 60% of their penalty
kicks, what are the chances they will win the game?

1. Isthis a binomial setting? Explain.
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2. Fill in the table below showing the probability of making X penalty kicks. Mr. C may show you a shortcut.

Goals (X) 0 1 2 3 4 5

Probability
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2. Fill in the table below showing the probability of making X penalty kicks. Mr. ¢ may show you a shortcut.
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Goals (X) 0 1 2 3 4 5
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Lz=binomprdf (5, .6)
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2. Fill in the table below showing the probability of making X penalty kicks. Mr. C may show you a shortcut.

1. Is this a binomial setting? Explam. _"m \<
vf"“’

Goals (X) 0 1 2 3 4 5

Probability | 'sy024 |,076F  [.2404 |. 2456 |.0%92 [,07776

3. Find and interpret the mean of the probability distribution. Show your work.

4. Find and interpret the standard deviation of the distribution.




AP 6.3 Day 2 Binom Distrib in in sampling

November 20, 2019

9 (av\ér\lar /u O(G 'ZLD —{= \(O/TQ%)F‘/‘
&\6&'

Fxp

4. Find and interpret the standard deviation of the distribution.

3. Find and interpret the mean of the probability distribution. Show your work.
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4. Find and interpret the standard deviation of the distribution.

3. Find and interpret the mean of the probability distribution. Show your work.
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3. Find and interpret the mean of the probability distribution. Show your work.
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4. Find and interpret the standard deviation of the distribution.
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4. Find and interpret the standard deviation of the distribution.
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4. Find and interpret the standard deviation of the distribution.
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4. Find and interpret the standard deviation of the distribution.
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II. Probability and Distributions

P(AuUB)=P(A)+P(B)-P(AnB) P(A|B)=P(:(;)B)
T~
Probability Distribution Mean iation
Discrete random variable, X ” =E(X)=in-P(xi) o= Z(X p )z P(x,)
X~ 1~ Hx) T 1
If X has a binomial distribution with My =np / oy =Jnp(1- P)
- e

parameters 11and p, then:
n n-x
p(x-0-{" ) 1-p)

wherex=0,1,2,3, ...,n




AP 6.3 Day 2 Binom Distrib in in sampling November 20, 2019

5. What is the probability that the team scores at least one goal?

6. If the other team is expected to make 3 goals, what is the probability that the SHS girls’ team
wins?

5. What is the probability that the team scores at least one goal?

- — - PCDOV\t
P(at last 1) 5 \\HO\O_H ) qsent

6. Ifthe other team is expected to make 3 goals, what is the probability that the SHS girls’ team
wins?

P(ﬁ‘ or 5> = P(H+ PO
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7. Use technology to make a histogram of the probability
distribution and then Describe its shape.
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Describing Binomial Distributions

Important ideas:

Describing Binomial Distributions

Important ideas:
Sh ape
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Describing Binomial Distributions

Important ideas: v
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POP QUIZ GUESSING: Mr. Miller's class is very difficult. It’s so hard that when he gave a pop quiz recently, the
students just guessed on every question! Each student in the class guesses an answer from A through E on
each of the 10 multiple-choice questions. Hannah is one of the students in this class. Let Y = the number of
questions that Hannah answers correctly.

Note: B: Success (correct answer) Failure (Not correct)
I: Each shot is independent.
N: Set # of trials, n = 10
S: Same probability, p = 0.2

THEREFORE:

1. Use technology to make a histogram of the probability distribution of Y. Describe its shape.

POP QUIZ GUESSING: Mr. Miller’s class is very difficult. It’s so hard that when he gave a pop quiz recently, the
students just guessed on every question! Each student in the class guesses an answer from A through E on
each of the 10 multiple-choice questions. Hannah is one of the students in this class. Let Y = the number of
questions that Hannah answers correctly.

Note: B: Success (correct answer) Failure (Not correct)
I: Each shot is independent.
N: Set # of trials, n = 10
S: Same probability, p = 0.2

THEREFORE: %)S SQH({\S( ‘(\QPW%W@ Q me‘fY\Wj Smﬁ o .

1. Use technology to make a histogram of the probability distribution of Y. Describe its shape.
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1. Use technology to make a histogram of the probability distribution of Y. Describe its shape.
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2. Calculate the mean of Y and then complete the interpretation.

After
is questions.

quizzes, we expect the average number of correct

3. Calculate the standard deviation of Y and then complete the interpretation.

The number correct on a quiz of 10 questions varies by from the
mean of 2 questions.
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2. Calculate the mean of Y and then complete the interpretationﬂ =N P

After .

is questions.

quizzes, we expect the average number of correct

3. Calculate the standard deviation of Y and then complete the interpretation.

The number correct on a quiz of 10 questions __
mean of 2 questions.

varies by from the

2. Calculate the mean of Y and then complete the interpretationﬂ =N P = , O 07 = Q_

After !“Z!)g_W\Q\Q_} quizzes, we expect the average number of correct Qui (270 ’ O
is ) __ questions.

3. Calculate the standard deviation of Y and then complete the interpretation.
0 = {npaP = (10005~ le2b
The number correct on a quiz of 10 questions \:J; _1125 C G\\\\/varies by__/- Q@ from the

mean of 2 questions.
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" Binowiial Pistributions in Statistical Sampling

Almost all real-world sampling, such as
taking an SRS from a population of
interest, is done without replacement.

Sampling without replacement leads to a
violation of the Independent condition of
the binomial setting.

But, when the population is much larger than the
sample, a count of successes in an SRS of size n
has an approximately binomial distribution.

In practice, the binomial distribution gives a good approximation to situations that don’t have
replacement (non-independence) as long as we sample less than 10% of the population. This is
called the 10% condition.

When taking a random sample of size n from a
population of size N, we can use a binomial
distribution to model the count of successes in
the sample as long as n < 0.10N. We refer to
this as the 10% condition.
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Describing Binomial Distributions

Important ideas: v
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PEW RESEARCH CENTER: A recent report from the Pew Research Center estimates that 71% of
teenagers aged 13-17 use Snapchat. Assume this claim is true. Suppose that some researchers are
going to contact a random sample of 300 teenagers to find out if they use Snapchat. Let X = the
number of teens in a random sample of size 300 who use Snapchat.

(a) Explain why X can be modeled by a binomial distribution even though the sample was selected
without replacement.

(b) Use a binomial distribution to estimate the probability that 200 or more teens in the sample use
Snapchat.
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(a) Explain why X can be modeled by a binomial distribution even though the sample was selected
without replacement.

200 15 definitaly less than 16 of all +eenagecs
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(b) Use a binomial distribution to estimate the probability that 200 or more teens in the sample use
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6 .3....91, 93,95, 99, 101, 105

and study pp. 412-421




