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A binomial experiment is a probability experiment that
satisfies the following four requirements:

1. There must be a fixed number of trials.

2. Each trial has only two outcomes: success or fail.

3. The outcomes of each trial must be independent of each other.

4. The probability of a success must remain the same for each trial.
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The mean, variance, and standard deviation of a variable that has
the binomial distribution can be found by using the following
formulas.

e Mean: p=n.p

J Varlance. ‘=n.p.q

o Standard deviation: c=.n.p.q
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Example:
A dice is rolled 480 times. Find the mean, variance, and

standard deviation of the number of 2s that will be rolled.

Getting a 2 is a success and not getting a 2 is a failure:
o n =480, P = l,andqz—s—
6 6

o u=n.p = 480. é = 80

e o’ =np.q=480. (—16—] (%) = 66.7

e 0o=.npq=+6067 =282

A coin is tossed 4 times. Find the mean, variance, and standard

deviation of the number of heads that will be obtained.
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Example: A
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The binomial distribution and

1 1
=4 = — and =~
n p 5 q 5
=n -—4—1— = 2
L ) =
1 1
cl=n.p.q=4.=.==1
P-4 22
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Example:

If 3% of calculators are defective, find the mean, variance, and

standard deviation of a lot of 300 calculators.

-n=300 p=10.03 q=0.97
e 1 =np = (300)(0.03) =
e ¢’ =n.p.q = (300) (0.03) (0.97) = 8.7
= Jo? = V873 =29 =3

Example:

In a restaurant, a study found that 42% of all patrons smoked.

If the seating capacity of the restaurant is 80 people, find the
mean, variance, and standard deviation of the number of

smokers. About how many seats should be available. For

smoking customers?

n= 80 p=042 q=0.58
® u=n.p=(80)(0.42) =33.6
¢ o* = n.p.q =(80) (0.42) (0.58) =195
o 5=+o% = 195 =
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Which of the following are binomial experiments or can be

. . : ‘) .
reduced to binomial experiments’ st ) S o ala
Surveying 100 People to determine if they like sudsy soap.
(Binomial)

Tossing a coin 100 times to see how many heads occur
(Binomial)

@ Asking 1000 people which brand of cigarettes they smoke.
( Not binomial)

Testing one brand of aspirin by using 10 people to determine whether

it is effective (Binomial)

‘ :}Asking 100 people if they smoke (Binomial)

Checking 1000 applicants to see whether they were admitted to white
Oak college. (Binomial)

‘ :) Surveying 300 prisoners to see how many different crimes they were
les

sl . .
convicted of. (Not binomial)

@ Surveying 300 prisoners to see whether this is their first offense.

(Binomial)
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Binomiral-_l"i‘obability FQ’?mtila |

e m——

In a binomial experiment, the probability of exactly X successes v
in n trials is

n!

P(x)= ————xp* xq"  =aC_xp*xq"™"

| (n — x)Ix! ‘

Example: -

A student takes a 20 — question, true/ false exam and guesses on

okaal
each question. Find the probability of passing if the lowest

H

passing grade is 15 correct out of 20. Would you consider this

event likely to occur? Explain your answer.

1
P 9=

1
2

p (passing) =p (x> 15)

=px=15)+px=16)+px=17)+p(x=18) +p(x=19) +p (x=20)

15 5 16 4
-0c, (3] 3) +2e(3) 3
2 2 2 2
17 3 18 2
+20C,, (lj (ij +20C, (lj (ij
2 2 2 2
19 1 20 0
+20C,, (l) (lJ +20C20(lj (l)
2 2 : 2 2

=0.015+0.005+0.001 +.....=0.021 <0.5

There for P (passing) unlikely to occur.
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Example:

-

i
A survey found that 86% of Americans have never been a victim
aind) Aoy ja
of violent crime. If a sample of 12 Americans is selected at
5% Jsiea
" random, find the probability that 10 or more have never been

victims of violent crime. Does it seem reasonable that 10 or

more have never been victims of violent crime?

n=12 p=0.86 q=20.14

p(x210)=p (x=10)+px=11)+p (x=12)

=12C 9 (0.86)" (0.14)* + 12C; (0.86)" (0.14)' + 12C, (0.86)"* (0.14)°

= 0.77> 0.5

Yes: it seem reasonable.................

)
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Example: _ s
If 80% of the people in a community have internet access from

their 11q1pf:s, find these probabilities for a sample of 10 people.
a. K’S Yngjs;t 6 have internet access.
b. Exactly 6 have internet access.
¢. At least 6 have internet access.

d. Which event a, b, or ¢ is most likely to occur? Explain why?

n=10 p=0.8 q=0.2

(2) P (atmost6) =p (x < 6)
=p(x=6)+pE=5+p(x=4)+px=3)+pEx=2)+p(x=1)+p(x=0) %
=10 C4(0.8)° (0.2)* + 10 C5(0.8)° (0.2’ + 10 C,4(0.8)* (0.2)°

+10 C; (0.8)° (0.2)” + 10 C, (0.8)* (0.2)* + 10C, (0.8)' (0.2)°

+10 Co (0.8)°(0.2)!? =0.121

(b)P (x =6)=10C; (0.8)° (0.2)" =0.088

(c)p (at least 6) =p (x =6) =........... = (0.967.

(d) Event c is most likely to occur because it's > 0.5
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A dieis rolled 5 times. the probability of getting a number 4 one time only is

A) 0402 B) 0.167 C) 0015 D) 0.386 _—
! . 2
n=5 P= & T= =
iiate Y7 T
F(X ::9) = mn Cy F i —_— (w
! 51
P()( ::l) = 5 ("Z‘) %)
= 0,408 ~ o.Ho2
=

A die iS rO”ed 5t i i 'ty of getting
1mes Lhe DI'Obabl]l f 5 3 7
—Sy ) L gétling a number\a exaCﬂY,JfWO times 0111}’ is

A) 0.598 B) 0.161 C) 0.839 D) 0.402

M = 5 D
=

e
6 N

PCXY =z mex {7 (30}
2

1. [T 5 5 - , o
P(K:’L):ffz (Z‘) (—6—~ L ~ g.16]

0566664790 —— suas| - Olyaly — (824 Exap ol —




——  STAT 110 (1432/33) __@__ 5D OS> BSaty  ——
L 3
=7 Pe g 1=y
A student takes a 7 question multiple choice quiz with 4 choices for each question. If the student v
guesses at random on each question, what is the probability that the student gats exactly 3 questions
correct? —~
—— X =3
A) 0130  B) 0346 C) 0173 D) 0.043
v =X
/ LY -
P(x)=mCx P 1
P(X=3) =3Cz (7)) (5F) =5y ={e.

The outcomes of each trial in a binomial experiment
A) are unlimited B) are independent C) are dependent D) must be fixed
. -_—n

Yaey WSS
——

The number of trials in a binomuar experiment binomial 02/ o> (oG
: - g bmowmial (W gp (- U=
A) are independent. B) are dependent. C) must be fixed. ‘D) are unlimited.

e
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1L

A study shows that 70% of drivers consider themselves above éverage in driving ability. If 10

drivers at random are chosen, what is the mean and variance of the number of drivers who consider

themselves above average? ? )

C). mean=7 andvadance = 2.1,

A) mean=7 andvariance =7.
D) mean=10 and variance = 10.

B) mean=10 and variance =145

f)-—-o.f}—o = o0.%F ==;-,7,:0~3 51*1:10

wmedm | (4 = M - P =(le)( 0o-%F) _—:E’.]j

"A distribution using the means computed from all possible random samples of a specific size taken

form a population.” The previous statement is the definition of
A) central limit theorem .1_3_)' sampling distribution C) sampling error D) empirical

distribution
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Chapter Quiz

Determine whether each statement is true or false. If the

statement is false explain why.

@ The expected value of a random variable can be thought of as
ilygla s yid
a long — run average.

@The number of courses a students is taking this semester is an

example of a continuous random variable.

@when the multinomial distribution is used, the outcomes must

be dependent. | (x)

A binomial experiment has a fixed number of trials. (V)

Complete these statements with the best answer:

@Random variable values are determined by M

@The mean for a binomial variable can be found be found by

using the formula ViR

@One requirement for a probability distribution is that the sum

of all the events in the sample space must equal u

# % A probability distribution can be graphed using|bar char.
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Select the best answer:

What is the sum of the probabilities of' all outcomes in a
probability distribution?

a. 0 c. i

b. 1/2 d. It cannot be determined.
How many outcomes are there in a binomial experiment?

a. 0 2

b. 1 d. It varies

For questions 11 through 14, determine if the distribution

represents a probability distribution. If not, state why.

” — No where ) P(x) >1

= yes
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