Normal Distribution Curves



& The Normal Distribution

f(X) Changing p shifts the
distribution left or right.

Changing o increases or
decreases the spread.




**The beauty of the normal curve:

i

WNo matter what 1L and & are. the area between - and
L+a1s about 68%: the area between -2¢ and pt+2c1s

about 95%; and the area between -3¢ and p+3o1s
about 99.7%. Almost all values fall within 3 standard

deviations.




| 68-95-99.7 Rule




Example 1

Suppose SAT scores roughly follows a normal distribution in
the US population of college- bound students (with range
restricted to 200-800), and the average math SAT is 500 with
a standard deviation of 50. This would mean that...

68% of students’ scores would fall between & ,

95% of students’ scores would fall between & ,

and 99.7% of students’ scores would fall between
&



Extension...

What if you wanted to know the math score
corresponding to the 90" percentile?

Click the following link for a Z Scores Chart:
http://www.regentsprep.org/Regents/math/algtrig/ATS7/ZChart.htm



http://www.regentsprep.org/Regents/math/algtrig/ATS7/ZChart.htm

The Standard Normal Distribution (Z)

All normal distributions can be converted into
the standard normal curve by subtracting the
mean and dividing by the standard deviation:

Somebody calculated all the integrals for the standard
normal and put them in a table! So we never have to

integrate!

Even better. computers now do all the integration.



i Example

= Forexample: What’s the probability of getting a math SAT
score 0of 575 orless, =500 and ¢=50?

AT75-500
L= =1.5
A0
ie.. Ascore of 57515 1.5 standard dewiations abowve the mean
rres L L,
< 573) = - I X 3 e < dz
J_:F:I[:ﬂﬂ:}'-..lzﬂ" _m’-..lzﬂ"
Yikes!

But to look up Z= 1.5 in standard normal chart (or enter
into SAS)-2 no problem! = .9332



What is the area to the

left of Z

1.51ina
Areais 93.45084

standard normal curve?

Looking up probabilities in the

standard normal table
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http://www.stat.tamu.edu/~Izhou/stat302/standardnormaltable.pdf



http://www.stat.tamu.edu/~lzhou/stat302/standardnormaltable.pdf

Back to the question...

What if you wanted to know the math score
corresponding to the 90" percentile?

Click the following link for a Z Scores Chart:
http://www.regentsprep.org/Regents/math/algtrig/ATS7/ZChart.htm



http://www.regentsprep.org/Regents/math/algtrig/ATS7/ZChart.htm

i Practice problem

[f birth weights 1n a population are
normally distributed with a mean of 109

oz and a standard dewviation of 13 oz,

. What 1s the chance of obtaining a birth
weight of 141 oz or heavier when
sampling birth records at random?

b.  What 1s the chance of obtaining a birth
welght of 120 or lighter?



Example:

The average heating bill for a residential area is $123 for the
month of November with a standard deviation of $8. If the
amounts of the heating bills are normally distributed, find the
probability that the average bill for a randomly selected resident
is more than $125.



Example:

Monthly utility bills in a certain city are normal
distributed with a mean of $100 and a standard
deviation of S12. A utility bill is randomly selected.
Find the probability it is between S80 and S115.



Example:

An |Q test has a mean of 100 with a standard deviation
of 15. What is the probability that a randomly selected
adult has an 1Q between 85 and 1157



Ex. Find the z-score corresponding to the 98t percentile.

Ex. Find the z-score corresponding to the 10t percentile.

Ex. Find the z-score corresponding to the .54t percentile.



Example:

Monthly utility bills in certain city are normally
distributed with a mean of $100 and a standard
deviation of $12. What is the smallest utility bill that
can be in the top 10% of the bills?



Example:

Papa Fred’s Pizza has found that the mean time to deliver a pizza
is 21.2 minutes with a standard deviation of 6.1 minutes. They
want to have a guaranteed delivery time. In order to deliver 99%
within the guaranteed time you need to find the time
represented by the 99" percentile. What is this value?



