Math 142: Wednesday, Oct 29th, Day 20 Notes
Agenda for Wednesday, Oct 29 2024

Uniform Distribution . . . . . . . . . . . . .. 1
Normal Distribution . . . . . . . . . . ...
Group Practice

Coming up

Student Hours Thursday 1-2:15pm in C162
HW 13 due today
Excel Assignment 3 due Today (Video posted in Canvas)

Breakfast at Tutoring - Monday, November 4th,8 am - 11 am, Grayslake
Tutoring Center (1.135)
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Uniform Distributions

Example 1. A manufacturer produces 25 pound dumbbell. The lowest
actual weight is 24 pounds and the highest is 26 pounds. Each weight is equally
likely so the distributions of weights is uniform.
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1. Let X be the weight of the dumbell. Is X discrete or continuous random
variable? What are the possible values?

X con b oy Setipeen  2u llos ond 2§ 15s.

2. What is the formula for probability density function f(z)?
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3. What is the probability that a weight is exactly 25.375 Ibs?
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4. What is the probability that the weight is less than 24.5 Ibs?

P(x cws)= oeo el (15) (1,)= 028
64‘3&01%\4.

5. What is the probability that the weight is more than 25.75 1bs?

P(x> LST-l—S;) = @5)( Y, )=01es




Notation and Properties of the Uniform Distribution

e When a continuous random variable, X, is uniformly distributed we write
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e The formula for the probability density function is
Areo.= b )’)
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e The mean of a uniform probability distribution is bﬁc\
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e The standard deviation
T= 2%
T2

e Probability = Area or rectangle = (Base)(height)

Example 2. Calculate the mean and standard deviation for the previous

example.
_odb - 20k26 —zg 15
= =3 73
T = _ e-ty 2. - o337 lbs
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Normal Distributions

A normal distribution occurs naturally in many situations. For example,
' h as the SAT and

the normal distribution aka the bell curve, is see

N
? Grade-equivalent vocabulary score > w
Many other types of data follow this bell-shaped pattern including salaries,

measurement errors, heights and weights.
Notation and Properties of normal curve

e Bell shaped, Symmetrical and Unimodal — it has one “peak”

e Mean and median are equal; both are located at the center of the distribu-
tion

e Total area under the curve is 1

e Fmpirical Rule holds
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e Probability = area under the curve (we will use calculator to find it)
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Example 3. A survey was conducted to measure the heights of U.S. women
in the military. Respondents were grouped by age. In the 20 to 29 age group,
the heights were normally distributed, with a mean of 64.3 inches and
a standard dev1atlzn of 2.6 inches. A study participant is randomly

selected. :X/ ~n N ) j(f =c4.> 0 =2-L
a) Find the probability that her height is between 61.7 and 66.9 inches.
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) Find the probability that her height is between 62 and 68 inches.
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c¢) Find the probability that her height is less than 58 inches.
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d) Find the probability that her height is more than 6ft.

P(x> 22
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Calculator Formula to find normal probabilities:

o Pk ¢b)= nofmand_QUowcr V Mg 1 5 s dw)
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Example 4. The life spans of batteries are normally distributed, with
a mean of 2000 hours and a standard deviation of 30 hours.

Write the probability in correct notation. Draw the normal curve and shade
the correct area. Find each probability using calculator.

a)| What is the probability that the lifespan of these batteries is less than 2024
(?
hours? ’x_ ~N N CZOOO /
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b) What percent of batteries have a life span that is more than 2065 hours?

TN P (x> 2065)= normod ed ( 2043, 1£99, 260, 10)
T = 0.9

2000 el
¢) What is the probability that the lifespan of these batteries is is between 2020

and 2030 hours? g
P (2020 <X £2030)= normchd_L ('Loza,zmo,?.mg )
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Calculator Formula to find inverse normal probabilities:

iV Norm ( orEs +o ) theon <g\~d@u)
v Wor, (¢ 0. Zoso 30) 203 hours
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Check Your onswers

Practice in Groups (or on your own at home if we have no time
left in class)

Example 5. Suppose the distribution of arrival times is uniform with the
minimum of 2 minutes and maximum of 15 minutes for Fire trucks reaching
the scene after being called.
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a) What is the formula for probability density function f(z)?
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b) What is the probability that a fire truck will reach the scene within 7 to 10
minutes?
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¢) What is the probability that a fire truck will reach fire less than 6.5 minutes?

P (x 2 65)=Aeosb-h =655 =303



Example 6. The amounts of time employees at a large corporation work
each day are normally distributed, with a_mean of 7.6 hours and a standard

deviation of .35 hour. Find the following probabilities. .X'V N ( 2.C ) 35")

a) What is the probability that a person works less than 7 hours?
P(xs3)= normnlccg Q—IE‘? 9, ?,%G,-’Sﬂ
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b) What is the probability that a person works more than 8 hours?

PCx>3)= normeled) (3, /F3%F 6)33)
m —0./27
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¢) What is the probability that a person works between 8 and 8.5 hours?

P(g<x <3 )=normoled] (8,8.574,F
AN = 0./2/

¢ 3 85

d) The top 1% person are considered workaholics. What is the least amount of
hours you would work to be considered an workaholic?
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