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| Revise

▪ For each fixed number z, the probability within z standard deviations of
the mean is the area under the normal curve between 𝜇 − 𝑧𝜎 and 𝜇 + 𝑧𝜎



| Revise

The proportion of a normal population that is within a given number
of standard deviations of the mean is the same for any normal
population.

▪ For this reason, when dealing with normal populations, we often
convert from the units in which the population items were originally
measured to standard units.



| Example - 01

Assume that the heights in a population of women follow the normal
curve with mean 𝝁 = 𝟔𝟒 inches and standard deviation 𝝈 =
𝟑 inches. The heights of two randomly chosen women are 67 inches
and 62 inches.

▪ Convert these heights to standard units.

▪ A height of 67 inches is 3 inches more than the mean of 64, and 3
inches is equal to one standard deviation. So 67 inches is one
standard deviation above the mean and is thus equivalent to one
standard unit. A height of 62 inches is 0.67 standard deviations below
the mean, so 62 inches is equivalent to −0.67 standard units



| z-score

▪ if x is an item sampled from a normal population with mean 𝜇 and
variance 𝜎2, the standard unit equivalent of x is the number z, where

𝒛 =
𝒙 − 𝝁

𝝈
▪ The number z is sometimes called the “z-score” of x. The z-score is an

item sampled from a normal population with mean 0 and standard
deviation 1.

▪ This normal population is called the standard normal population



| Example - 02

Aluminum sheets used to make beverage cans have thicknesses (in
thousandths of an inch) that are normally distributed with mean 10
and standard deviation 1.3. A particular sheet is 10.8 thousandths of
an inch thick.

▪ Find the z-score.

▪ The quantity 10.8 is an observation from a normal population with
mean 𝜇 = 10 and standard deviation 𝜎 = 1.3. Therefore.

𝒛 =
𝟏𝟎. 𝟖 − 𝟏𝟎

𝟏. 𝟑
= 𝟎. 𝟔𝟐



| Standard Normal Distribution

▪ The normal distribution with parameter values 𝜇 = 0and 𝜎 = 1 is
called the standard normal distribution.

▪ A random variable having a standard normal distribution is called a
standard normal random variable and will be denoted by Z.

▪ The pdf of Z is

𝒇 𝒛; 𝟎, 𝟏 =
𝟏

𝟐𝝅
𝒆− ൗ𝒛𝟐

𝟐 −∞ < 𝑧 < ∞

▪ The standard normal distribution does not frequently serve as a
model for a naturally arising population. Instead, it is a reference
distribution from which information about other normal
distributions can be obtained



| Standard Normal Distribution

▪ Areas under the standard normal curve (mean 0, variance 1) have
been extensively tabulated.

▪ A typical such table, called a standard normal table, or z table

▪ To find areas under a normal curve with a different mean and
variance, we convert to standard units and use the z table



| How to use z-table?

▪ It tabulates the normal cumulative
probability, the probability of falling
below the point 𝝁 + 𝒛𝝈.



| How to use z-table?



| Example - 03

▪ Find the area under the normal
curve to the left of z = 0.47



| Prob. 01

Suppose the current measurements in a strip of wire are assumed to
follow a normal distribution with a mean of 10 milliamperes and a
variance of 4.

▪ What is the probability that a measurement will exceed 13
milliamperes?
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  𝜇 − z 𝜎


  𝜇 + z 𝜎


  𝝁   =   𝟔 𝟒  


  𝝈   =   𝟑  


  𝜇


   𝜎 2


  𝒛 =     𝒙   −   𝝁 𝝈


  𝜇   =   10


  𝜎   =   1 . 3


  𝒛 =     𝟏 𝟎 . 𝟖   − 𝟏 𝟎  𝟏 . 𝟑 = 𝟎 . 𝟔 𝟐


  𝜇 = 0


  𝜎 = 1


     𝒇  ( 𝒛 ; 𝟎 , 𝟏 ) =    𝟏   𝟐 𝝅  𝒆  −    𝒛 𝟐 𝟐  − ∞ < z < ∞


  𝝁 + 𝒛 𝝈

