Factorial and Combinations

e Factorial
o Mustbea_ POsItiVe  jinteger

o Iftheintegeris 0 ,thenthe factorial of itis _1
o Byhand

A= - (=) (aa)-.-2

o Calculator Trick
= Make sure to enter the number FIRST
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e Combinations
o We focus on situations where O < V\‘i
o By hand (aka formula)
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o Calculator Trick
» Make sure to enter the number (n) FIRST

ok > MATH-S PRB > 3:n(r —> XFE

Practice

Solve the following questions! Do the odd numbers by hand, and the even numbers by
calculator.
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e Bernoulli

Bernoulli v. Binomial

o Hasonly 2 possible outcomes

= We simply label them as SuUccess and failure
o Variable wise, ___success is_p_and failure is g
o P +q9 =1

e Binomial

o Thisisthe__ summary  of multiple Bernoulli trials

o These types of questions always tell you:
* The number of trials conduct

=\What the success or failure RATE

o The function of a binomial distribution is formatted using...
n-x
o0)=(3) 4™ x=0,12.

ALWAYS include a list of possible x’s (which starts at _0 ) when asked
for a binomial distribution function!!

Practice

n

1. Astudent organization took a poll of what classifigations each of the members were
in college. They found that out of the 343 people, the distribution was as follows:

104 freshmen, 79 sophomores, 82 juniors, anthS senlorb’l(nowmg that success is
deflned as senlors what is the probability of success and failure?
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summary

What the success or failure RATE is

The number of trials conducted

0


2. The governor of a small town sees that a common trend of the town last year is that

_18% of the population that shop at Walmar@@fcod stamps. He surveyed a total
of 100 people shopping at Walmart to see if this is true. If the success is those that

d stamps, what is the probability of success and failure?

G=18%01) _p=lq= 005D

3. Ahigh school athlete running sprints is recording the time it takes to complete each
sprint to track her progress. Currently, her personal bestis 16.67 seconds. During a
training session, she runs a total of 15 sprints at varying times. Out of the 15, she is
ableto get7 sprlnts within 30 seconds from her personal best. ’:\f_’

a. Whatisthe probability of success and failure?

P50 g=-047-0.59

b. Write the probability function. (Hint: all functions must include the possible
x-values)

\O(X) <(6X)q7\5<(0 6335’X X0, /,;2,...//5

c. Whatis the probability of 5 successes during her next session?

(o) /("j(o 058 =

d. Whatis the probablllty of more than bu at least 5 successes?
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e. What is the probability of 8 failures? — ] Suce 25548

O - (2) a5 <D.2D)
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f. What is the probability of more than 13 successesér !ess than 2?

P(X>13 o L.;g-am 4415+ 011
o ()= (BYpe 053" = 204x1g" = 0.00020

p(b\ ()05 0=\ 210" = 0000011
o(0)= (2)o:3(053*°=7.31x10>=0.00007°)
o (1)=('2)0) 0535 = 0. 7346 = 0000473
P13 o X<Q)= 0,001263-
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