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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.)




Notes on 6.3 Day 1A_Binomial Settings

November 20, 2018

Binomial Settings and

Binomial Random Variables
(pages 403-406)

v~ DETERMINE whether the conditions
for a binomial setting are met.

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

The four conditions for a binomial setting are

-Blnary? The possible outcomes of each trial can be classified as "sucE:ess" or ”f:ﬁure.

-lndependent? '[rqus 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 succes{;kn each trial.

oge . . .
The four conditions for a binomial setting are
M
@)’rﬂry? The possible outcomes of each trial can be classified as ”’sqccess” or “failure.”
R
(l\bdependem? Trials must be independent. That is, knowing the outcome of one trial must
not tell us anything about the outcome of any other trial.

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

E})re probability? There is the same probability of success p on each trial.
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Problem: Determine whether the given scenario describes a binomial

setting. Justify your answer.

(a) Genetics says that the genes children receive from their parents are
independent from one child to another. Each child of a particular set of
parents has probability 0.25 of having type O blood. Suppose these
parents have 5 children. Count the number of children with type O
blood.

5

7

(a) Genetics says that the genes children receive from their parents are
independent from one child to another. Each child of a particular set of
parents has probability 0.25 of having type O blood. Suppose these
parents have 5 children. Count the number of children with type O
blood.

*  Binary? “Success” = has type O blood. “Failure” = doesn’t have type O blood.

+ Independent? Knowing one child’s blood type tells you nothing about another
child’s because they inherit genes independently from their parents.

* Number?n=5

+ Same probability? p = 0.25

This is a binomial setting.

Problem: Determine whether the given scenario describes a binomial

setting. Justify your answer.

(b) Shuffle a standard deck of 52 playing cards. Turn over the first 10 cards,
one at a time. Record the number of aces you observe.

Problem: Determine whether the given scenario describes a binomial

setting. Justify your answer.

(b) Shuffle a standard deck of 52 playing cards. Turn over the first 10 cards,
one at a time. Record the number of aces you observe.

®)

*  Binary? “Success” = get an ace. “Failure” = don’t get an ace.

+ Independent? No. If the first card you turn over is an ace, then the next card is
less likely to be an ace because yow're not replacing the top card in the deck. If
the first card isn’t an ace, the second card is more likely to be an ace.

This is not a binomial setting b the independent condition is not met.
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Problem: Determine whether the given scenario describes a binomial

setting. Justify your answer.

(c) Shuffle a deck of cards. Turn over the top card. Put the card back in the
deck, and shuffle again. Repeat this process until you get an ace. Count
the number of cards you had to turn over.

Problem: Determine whether the given scenario describes a binomial

setting. Justify your answer.

(c) Shuffle a deck of cards. Turn over the top card. Put the card back in the
deck, and shuffle again. Repeat this process until you get an ace. Count
the number of cards you had to turn over.

(c)

+  Binary? “Success” = get an ace. “Failure” = don't get an ace.

* Independent? Yes. B you are replacing the card in the deck and shuffling
each time, the result of one trial doesn’t tell you anything about the outcome
of any other trial.

+  Number? No. The number of trials is not fixed in advance.

Because there is no fixed number of trials, this is not a binomial setting.

DICG) cam, h 0OPS

@Wixmp)c’"

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.

@
Binary? success = 6, failure = nota 6. 9{57

Independent? Yes; knowing the outcomes of past rolls tells you
nothing about the outcomes of future rolls.

Number? Yes; there are n = 10 trials.

Same probability? Yes; the probability of success is always p =
1/6.

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 on
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.

Binary? Yes; success = make the shot, failure = miss the shot.

Independent? Yes; evidence suggests that it is reasonable to assume that B
knowing the outcome of one shot does not change the probability of |
making the next shot.

N
Number? Yes; there are n = 20 trials.

N

Same probability? No; the probability of success changes because the shots
are taken from various distances.

Because the probability of success is not constant, Yis not a binomial
random variable.
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Binary? No; there are more than two possible colors. { | pWest scor ?”ﬂ qp\{kshonﬁ on average

Independent? Yes; knowing the color of one car tells you nothing about the I ( \‘ )
color of other cars. \A” 7
\
Number? Yes; there are n = 100 trials. >/
Same probability? A success hasn’t been defined, so we cannot determine if (’ ost ’f(}k@‘ < do ot rec o9 e +hat
the probability of success is always the same. a binomi« | <ol 9 - pPrese i °

Because there are more than two possible outcomes, Cis not a
binomial random variable.
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