
Chapter 5 Notes Larson & Farber 6th Ed.notebook

1

March 07, 2017

Feb 28­11:43 AM

5-1 pg. 242 3,4,5, 17-37 EOO,39,47,50,53,56

5-2 pg. 249 9,10,13,14,17,18

5-3 pg. 257 1,5,9,13,17,19,21,22,25,30,31,32,34

5-4 pg.269 1,29,13,16,17,19,20,25,26,28,31,33,38

5-5 pg. 281 5-14,16,19,21,22,25,26,30



Chapter 5 Notes Larson & Farber 6th Ed.notebook

2

March 07, 2017

Mar 4­1:34 PM

Chapter 5: Normal Probability Distribution
Section 5­1 Date: ______

Properties of a Normal Distribution
Something to never worry about!

Just remember that the only parameters 
for the normal distribution are the mean 
and the standard deviation.

On a calculator:

2ND    DISTR    1: normalpdf(            ) 

The area under each of these curves is 1 (100% of all possible outcomes)
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Section 5­1 (continued)

1) Find the line of symmetry and identify the mean

2) Estimate the inflection points and identify the standard deviation

The Standard Normal Distribution

Normal distribution with a MEAN of 0 and a 
STANDARD DEVIATION of 1.

You can use "standardize" ANY x­value from a normal distribution by finding the z­
score:

Remember: There is a difference between x and z. The 
random variable x is sometimes called a raw score and 
represents values in a nonstandard normal distribution. 
The z­score represents a value in the standard normal 
distribution.
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Left: number in table

Right: 1­ (number in table)

Between: (right number in table) ­ (left number in table)

Section 5­1 (continued: using normal table)
Open your book to page A-16 (appendix in back)

Keep in mind that the Empirical Rule tells us that values more than 
2 standard deviations away from the mean are considered unusual.

1. A z-score greater than 2 or less than -2 is unusual.

2. A z-score greater than 3 or less than -3 is VERY unusual.
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These calculator commands will find 

the area to the LEFT of a z-score. 

Section 5­1 (continued: normal on calculator)

Notice this is cdf, not pdf like we 
have been using!

Area wanted On calculator

to the left of z normalcdf(-10000, z)

to the right of z normalcdf(z,10000)

between a and b normalcdf(a, b)

pg. 242 3,4, 17-37 EOO 39, 

47,50,53,56
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Section 5­2 Finding Probabilities Date: ______
To convert any normal distribution into a standard normal, let mean 
be equivalent to 0 and standard deviation be equivalent to 1.

Reminder:

The tricky part is usually  deciding what portion of the graph you are looking 
for - DRAW A PICTURE!!!!

#1 Draw a picture find the z­score for both 24 and 54

Write a sentence

#2 Find the z­score for 39
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Section 5­2 Finding Probabilities (continued)

Many classes/businesses use MiniTab, Excel, or other statistical software. 
For this class, look at the notes for TI 83/84.

mean

standard deviation

upper bound
lower bound

pg. 249: 9, 10, 13, 14,17,18
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Section 5­3 Finding Values Date: ______
We have been finding probability of getting above/below a 
certain value, or between two values.

What if, instead, we want to know the probability and 
want to find the corresponding value?

For example: 

- University admissions may want to know the lowest SAT 
score a student can have and still be in the top 10% of 
their applicants

- Medical researcher may want to know the age range that 
would give them the middle 90% of patients by age.

TO USE A CALCULATOR TO FIND:

2ND DISTR 

3: invNorm(given probability)

Finding a z score given a Percentile

Percentiles divide a data set into 100 equal parts. 

­ if a value x represents the 83rd percentile P83 then 83% of the data 
are below x and 17% of the data values are above x.
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Section 5­3 continued (transforming a z­score to an x­value)
To turn a z-score back into an x-value: now just 
solve for x (get x by itself)

Putting it all together!

Given a probability, find the x-value that goes with it.

- First, find the z-score that corresponds to the probability.

- Second, convert the z-score into an x-value.

- Lastly, interpret the results!

Finding a specific data value for a given probability

pg. 257: 
1,5,9,13,17,19,21,22,25,30, 
31,32,34,
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Lesson 5­4: Sampling Distributions 
and Central Limit Theorem Date:_________

We have been talking about population means, which hold true for an entire group/
set of trials. What is the relationship between the population mean (the TRUE 
mean), and the mean we would get from a sample (the SAMPLE mean)?

Population mean: obtained from census ­ counts every single one

Sample mean: small group, assumed to represent the population (does it?)

Different samples have different means - ideally, if the sample has been 
selected to be representative of the population, all will be close the true 
population mean

Seems too good to be true? Let's verify that it really works (just 
once!) before we start using it blindly....
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True Population Stats: 

How would a sample compare if we randomly picked two of the four members 
of our population?

List all samples of 2 from our original population and the mean of each:

If we construct a probability distribution from these sample means, we can 
make this histogram:

Look familiar? 

Let's find the mean of our sample means (the mean of means):

and  standard deviation is so

  

Notice that 

This shows empirically, by examining each possible sample from a population 
that we had a complete view of already, that we can use 

and as the sample mean and sample standard deviation. 

WHEW! 

Lesson 5­4 (continued) ­ verifying sample 
statistics
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Lesson 5­4 (continued) ­ Central Limit 
Theorem
This is really REALLY REALLY important!!!!!!!
The CLT forms the basis for all the statistics we are going to do, 
and makes it possible to use samples to make assumptions about 
an entire population.

Two major points

1. We sample at 
least 30 members 
of the population 
(bigger is better, 
but 30 is bare 
minimum)

2. If the original 
population was 
normally 
distributed, our 
distribution of the 
sample means 
will be roughly 
normal 

Worth 
remembering - 
since the sample 
standard 
deviation is the 
true s.d. 
DIVIDED by 
square root of n, 
it will be 
narrower 
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Lesson 5­4 (continued) ­ Probability and the 
Central Limit Theorem
We saw in 5­2 how to find the probability that the random variable x 
would be in a range of values (z­score).

Same thing applies to finding the probability that a sample mean x 
will be in a range of values!

You can use the CLT because the 
sample size is greater than 30

The graph of the distribution
 of sample means with n=50

X-score distribution of sample 
means with n=50

Interpretation
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Lesson 5­4 (continued) ­ Probability and the 
Central Limit Theorem
One of the most useful things about the CLT is that is makes a 
great lie detector. 

Here's how:
Should we trust their claim?

pg. 269 1,2,9,13,16,17,19,20, 22, 
25, 26,28, 31, 33, 38

1. In this case, you are asked to find the probability associated with a certain value of the random 
variable x.  The z-score that corresponds to x =$2700

2. Here, you are asked to find the probability associated with a sample mean               

The z-score that corresponds to           

3. Interpretation:  
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Lesson 5­5: Normal Approximations 
to Binomial Distributions Date:_________

Binomial: DON'T FORGET 4.2

* n independent trials

*2 possible outcomes (success/
failure)

*Probability of success (p) is same 
for each trial q = 1-p

* P is the same for each trial

The binomial formula was P(x)=nCx(p)x(q)(n-x)

This is great for a small number of x's, but a major headache 
to do for, say, P(0<x<50)

Normal Approximation to the rescue! DON'T forget 4.2

The bigger n gets (the more we repeat the experiment and 
collect more data), the closer we get to a normal curve 

Example 1:

Decide if the normal approximation can be used. If so, find 
the mean and standard deviation. If not, why not?

1. Fifty-one percent of adults in the US whose New Year's 
resolution was to exercise more achieved their resolution. You 
randomly select 65 adults in the United States whose 
resolution was to exercise more and ask each if he or she 
achieved that resolution.

2. Fifteen percent of adults in the US do not make New 
Year's resolutions. You randomly select 15 adults in the US 
and ask each if he or she made a New Year's resolution.
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Lesson 5­5 (continued) ­ Correction 
for continuity
Binomial is discrete, but normal is continuous. To fix that, we 
have to move out 0.5 units to the left and right of the region 
before calculating the normal approximation

Example 2:

Use a correction for continuity to convert each of the 
following binomial intervals to a normal distribution interval.

1. The probability of getting between 270 and 310 successes, 
inclusive

2. The probability of at least 158 successes

3. The probability of getting less than 63 successes
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Putting it all together....
Lesson 5­5 (continued) ­ Approximating

Example 4:

Fifty-eight percent of Adults say they never wear a helmet 
when riding a bike. You randomly select 200 people in the US 
and ask each if they wear a helmet when riding a bike. What 
is the probability that at least 120 will say yes?

Do the steps for example 3

1. 

2.

3.

4.

5.

6.

7 INTERPRETATION

7. Interpretation Write a sentence

Do the steps for 

1. 

2.

3.

4.

5.

6.

7 INTERPRETATION
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Lesson 5­5 (continued) ­ Approximating 
and making decisions

pg. 281 5-14, 16, 19,21, 22,

25, 26,30
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