MAT1372, Classwork13, Fall2025

4.2 Bernoulli Distribution

1. Bernoulli Random Variable.

How to describe a Bernoulli random variable in word? 1+, hag bn}y 2 oa“} wwme s

Example: g, bar eyxom is a qug/ fa'fl exam wth Pl’bbabT[;f(dz 66—(1 pass as 70

How to describe a Bernoulli random variable in math? S @% O & (d-@l’uo\_-(-b e ia;li\o( Qa 'Fa( l as /"/2)
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2. The Mean and Standard Deviation of a Bernoulli Random Variable.
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Pi’bbabﬂ}aa, (=P, thon X follsws Bepnoullt oliztrdufron  wth

E(@:u=‘p_anda= \‘l 'P([“P)

4.3 Binomial Distribution

1. In the example of the bar exam, assume the probability of a pass p = 0.7. If four individuals A, B, C, and D

took this exam, what is t>e chance exactly one of them will fail the exam?
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2. Introduction of the Binomial Distribution. [

How to describe a Binomial Distribution in word?

Tt ©s used to clugeribe S numper o Sucusses Th o Fixed tumben

How to describe a Binomial Distribution in math? ‘Cﬁz r \S -
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3. Definition of the Binomial Distribution.

Suppuse. the prokability o o iyl trail belhg o success i3 2. Then
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4. Is it Binomial? Four conditions to check:

1 The kfals are.  Tidopendhif-
@ T huwber of-tradls , N, s Fixed
3) Eaclh “crals outome. can ve Clasefed as a success or atailure
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5. Computing Binomial Probabilities.
The first step in using the binomial model is TQ Cl/\E’Q\i M m W\Dd@{ 1S QDD VbP/dC
The second step is to ID(MI'FH/ n. k p .
As the last stage use e ’Formu, "f\ N YJ— e
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6. In the bar exam with p = 0.7, What is the probability that 3 of 8 randomly selected individuals will have

failed the exam, i.e. that 5 of 8 will pass it? 8 3
P(exattly5 pocs 1n & indiidal) = [ ) (077 (033 = 01259

7. If we randomly sampleeople who took bar exam, how many of the people would you expect to pass the

exam in a given year? What is the standard deviation of the number that would pass the exam? the exam?

ECX)= M= np= 4o-0)=28 | oo=[np(p) S[4o-0)03 =24

8. Observation: the Binomial Distribution with a large sample size.

Hollow histograms of samples from the binomial model whed p = 0.10
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n=10p o¢l n= n = 100 n = 300

The sample sizes for the four plots are n = 10, 30, 100, and 300, respectively. What do you observe?
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9. Normal Approximation of the Binomial Dlstrlbutlon V\DVM( dgﬁ k &T >7’\
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10. Given a random variable X and it follows the Binomial Distribution with n = 400 and p = 0.15.

(a) Find the mean y and standard deviation o. M: LFOO‘ 0I5 = 60 | 0'2,‘60 D& = /). /‘F

(b) By calculating, we know P(X < 42) = 0.0054. If Y~N(u, 0), find P(Y < 42) by the table.
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