Notes on 6.3. Day 3 November 28, 2018

Warm Up 6.3 pay3
In asurvey of 500 U.S. teenagers aged 14 to 18, subjects were asked a variety of questions about
personal finance. One question asked was whether teens had a debit card. Suppose that exactly
12% of teens aged 14 to 18 have debit cards.

Let X = the number of teens in a random sample of size 500 who have a debit card.

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




Notes on 6.3. Day 3 November 28, 2018

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.

1. Explain why X can be modeled by a binomial distribution even though the sample was
selected without replacement.
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2. Since a binomial distribution can be used, estimate the probability (using binomial
probability) that exactly 60 teens in the sample have debit cards.

3. Use a binomial distribution to estimate the probability that 50 or fewer teens in the
sample have debit cards.

2. Since a binomial distribution can be used, estimate the probability (using binomial
probability) that exactly 60 teens in the sample have debit cards.

P (X=260) = sooCeo (2 Can)Me = .55
o oinem pdf (N 500, 01 &L, K2 @) = same

3. Use a binomial distribution to estimate the probability that 50 or fewer teens in the
sample have debit cards.

V(Xé 50) = binemcdf {n: 50, P o\ija\ue*;so )
= $:09% Lp 10 50
some 05 plo)+ () + P(2) +... ... ?(56)
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5. Use a Normal distribution to estimate the probability that 50 or fewer teens in the sample
have debit cards.

NOT ON AP EXAM
4. Justify why X can be approximated by a Normal distribution.

The Normal Approximation to Binomial Distributions*
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As the number of observations n becomes
larger, the binomial distribution gets close
to a Normal distribution.
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Suppose that a count X of successes has the binomial distribution with n
trials and success probability p. The Large Counts condition says that the
probability distribution of X is approxi Normal if

nd n(l-p)21
That is, the expected numbers (counts) of successes and failures are both

at least 10.
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3. Justify why X can be approximated by a Normal distribution.
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4. Use a Normal distribution to estimate the probability that 50 or fewer teens in the
sample have debit cards.
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99
Lesson 6.3: Day 4: GREED "

We're going to play Greed. Each round you must decide if you want to sit or stand. If you
sit, you keep all earned points but are no longer playing. If you stand, you must play the
round. You earn 1 point for each round you make it through. Mr. Cedarlund is going to roll
a die. If the die lands on a number from 1 to 5, the people standing move on to the next
round and earn a point. If the die lands on a 6 the people standing lose all their points.

P\r@cjr ¢ o Gawme

Now oo veaol AE_

Wwhh come aééeﬁ cont®ve

noun
noun: greed

intense and selfish desire for something, especially wealth, power, food, or
homework points.




Notes on 6.3. Day 3 November 28, 2018

For every point you end up with at the end of the game, |
will add an extra point to your homework score for the

chapter.

This game could end quickly, last a long time, or
somewhere in between.

Remember.
Once you sit, | will write down your total at that point.

We keep going as long as at least one person is
standing AND a six has not shown up.

2. Let X = the number of rounds played until a 6 occurs. Is this a binomial setting?
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2. Let X = the number of rounds played until a 6 occurs. Is this a binomial setting?
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2. Let X = the number of rounds played until a 6 occurs. Is this a binomial setting?
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binomial situation) Show work.

a PX=1) = =
b. P(X=2) =\
TS
c. P(X=3)
d. P(X=4)
e. P(X=K)

3. Use probability rules to calculate the probability for each of the following (knowing that itis not a

binomial situation) Show work.

a PX=1) - lTo
b. PX=2) _ &
©
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c. P(X=3)
d. P(X=4)
e. P(X=k)

3. Use probability rules to calculate the probability for each of the following (knowing that itis not a
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binomial situation) Show work.

a Px=1) - - = .lb]
@

b. PX=2) & | - 157
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c. PX=3) =5 xi A @Hb

e
pot I & T o six
d. P(X=4)
e. P(X=Kk)

3. Use probability rules to calculate the probability for each of the following (knowing that itis not a

binomial situation) Show work.
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3. Use probability rules to calculate the probability for each of the following (knowing that itis not a
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binomial situation) Show work.
- B
a PX=1) = — =
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3. Use probability rules to calculate the probability for each of the following (knowing that itis not a
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Now Using technology

4. Write the probability that a 6 is rolled within the first 4 rolls in terms
of X and find the probability. Show your work.

PX 2o) = T + )+ +

P(x= L{>
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4. Write the probability that a 6 is rolled within the first 4 rolls in terms
of X and find the probability. Show your work.

P X £H) = T+ R0 PO +P()

R B e T e+ 02k
Now Using technology

=918
for all (L > ) ﬁ{%
P(x<4) = qeometedflic, 1) = .28 s
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5. How many rolls would you predict it to take until a 6 is rolled? (you won’t be asked this on
an AP Exam or a test in this class, FYT)

G

6. What shape would the distribution of X have? (you won't be asked this either)
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Geometric Distributions

Important ideas:

Calculator Commands:
geometpdf (p,k) computes P(Y = k)

geometcdf (p,k) computesP(Y <k) =PY¥=1)+P¥Y=2)+:...PY =k)
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Geometric Distributions

Important ideas:

6 oiory P(Y k)
Trdepandent = (1- P)

Arivials bl o success

S =ame prebalonlity meon. = 5
Shoge — ‘-’KQ‘“‘;"&
Calculator Commands: v \5

geometpdf (p, k) computes P(Y = k)

geometcdf (p, k) computesP(Y <k) =PY=1+P¥=2)+-...P(Y =k)

Check Your Understanding
Marti decides to keep placing a $1 bet on number 15 in consecutive spins of a roulette

wheel until she wins. On any spin, there's a 1-in-38 chance that the ball will land in the
15 slot.  Let T = the number of spins it takes until Marti wins.

1. Show that T is a geometric random variable.

November 28, 2018
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Marti decides to keep placing a $1 bet on number 15 in consecutive spins of a roulette
wheel until she wins. On any spin, there's a 1-in-38 chance that the ball will land in the
15 slot.  Let T = the number of spins it takes until Marti wins.

1. Show that T is a geometric random variable.
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T spinsore independent

T numloer o‘é;;mms okl Marh wins

q same preb. P %%

2. Find P(T = 3). Interpret this result.

3. How many spins do you expect it to take for Marti to win? (not on AP exam)
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2
(\ -%X%%)
2. Find P(T = 3). Interpret this result. ./%
P(T:‘-a}\ — %,%a% —_— ‘O'ZS -
or %e"m‘-*PJ‘Q‘(P‘ 3y ;K 3) = 0B

There % o 257 probab»\ls 'b-hat Marty
wins 90\* tre firer dime an -Pne 2" apiny

3. How many spins do you expect it to take for Marti fo win? (not on AP exam)

{

mean = = 23
L
%

4. Would you be surprised if Marti won in 3 or fewer spins? Compute an appropriate
probability to support your answer.
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4. Would you be surprised if Marti wonin 3 or fewer spms'> Compute an appropriate
probability to support your answer. '

PlT42) = ?(T= -1.3 + p(r=0)+ P(T=%)
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