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MAT 120 SURVIVAL NOTES—NORMAL DISTRIBUTIONS
When you are asked to find probabilities based on normal distributions, use a shaded area under the normal curve to find the desired probability.  The numerical value of the shaded area = the probability.
Drawing and shading the appropriate area under the curve is your best tool for finding a probability.  Use the Standard Normal Distribution table in your textbook to find the shaded areas (probabilities).

[image: image1.wmf]x

Important hints for labeling the bell curve
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Think of the bottom of the bell curve as a number line.  The center of this line is always labeled with the mean.
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2. Numbers that are smaller than the mean






Numbers that are larger than the mean will
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will be labeled to the left of the center.






be labeled to the right of the center.

Important hints for shading areas under the bell curve
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When you are asked to find the probability that z (or x or 
[image: image22.png]


) is less than a given number, 

you
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will shade to the left of that number.

2. [image: image15.png]
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When you are asked to find the probability that z (or x or 
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) is greater than a given number, 
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you will shade to the right of that number.
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When you are asked to find the probability that z (or x or 
[image: image3.wmf]x

) is between two given numbers,

you will shade between the two numbers. 

Important hints for finding the shaded areas

1. Look up the appropriate z-score on the Standard Normal distribution table to find the area associated with the z-score.
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2. When the shaded area extends from the z-score to the left end of the curve, the area given by the table is the answer.
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When the shaded area extends from the z-score to the right end of the curve, 
subtract the area given by the table from 1 to get the correct answer.


















( P. Teague
4. When the shaded area is between two z-scores, use the table to find the areas associated with both z-scores.  
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Subtract the smaller area from the larger area to get the correct answer. 
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Important hints for recognizing and solving typical problems
	Probabilities Based on Standard Normal Distributions
	Probabilities Based on Nonstandard Normal Distributions

	You may be told that the distribution is a normal standard distribution. If you are given a mean and standard deviation, they will be 
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The problem may ask you to do this.

1. Find the probability that z is greater than a given number.

2. Find the probability that z is less than a given number.

3. Find the probability that z is between two numbers.

Steps to getting the correct answer

1. Draw the normal curve. 

2. Label the bottom of the curve.  The mean (( = 0) goes in the center.  Label the other number or numbers across the bottom.  (See the hints for labeling the bell curve on the first page of this handout.)

3. Shade the appropriate area under the curve.  (See hints for shading areas on the first page of this handout.)

4. There is no need to convert to z-scores because the scores are already standardized (z-scores).

5. Look up the z-scores on the Standard Normal Distribution table in your textbook.   

6. Use the area from the table to determine the shaded areas.  The shaded area is the answer.  (See hints for finding the shaded areas on the first page of this handout.)  
	You will be given a population mean and standard deviation, but they aren’t necessarily zero and one respectively.

The problem may ask you to do this.

1. Find the probability that a raw score is greater than a given number.

2. Find the probability that a raw score is less than a given number.

3. Find the probability that a raw score is between two numbers.

4. In any of the three situations above, you may be asked to find the percentage of scores instead of the probability.

Steps to getting the correct answer

1. Draw the normal curve, and label the bottom with ( at the center.

2. Label the other number or numbers across the bottom. 

3. Shade the appropriate area under the curve.  (See hints for shading areas on the first page of this handout.)

4. Look up the z-scores on the Standard Normal Distribution table.

5. Use the area from the table to determine the shaded areas.  The shaded area is the answer.  (See hints for finding the shaded areas on the first page of this handout.) 

	Probabilities Based on the Central Limit Theorem
	Finding Raw Scores  (Sometimes called “backwards” problems)

	You will be given a population mean, standard deviation, and sample size.

The problem may ask you to do this.

1. Find the probability that the sample mean or average is greater than a given number.  

2. Find the probability that the sample mean or average is less than a given number.

3. Find the probability that the sample mean or average is between two numbers.

Steps to getting the correct answer

1. Draw the normal curve. Label the bottom line with ( in the center and the other numbers appropriately positioned.

2. Shade the appropriate area under the curve.

3. Convert the sample mean or means 

into z-scores using this formula.

4. Look up the z-scores on the Standard Normal Distribution table.

5. Use the area from the table to determine the shaded areas.  The shaded area is the answer. 
	You will be given a mean and standard deviation, and percentages (or a percentile, quartile, or decile to find).

The problem may ask you to do this.

1. Find a percentile, a quartile, or a decile.

2. Find a raw score, a cutoff value.

Steps to getting the correct answer

1. Draw the normal curve.  The percentages are areas under the curve.  Label them in the appropriate locations.

2. The area that you will look up is the leftmost area under the curve.  Go to the area portion of the Standard Normal Distribution table and find the area that is the closest match to the leftmost area.  

3. Use the z-score that is associated with that area.

4. Use this formula to convert the z-score into a raw score (data item).
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Convert the raw score or raw scores into z-scores using this formula.
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