
1

Chapter 6

Lecture 2 
Section: 6.3

Application of Normal Distribution
In the previous section, we learned about finding the probability 

of a continuous random variable.  More specifically, a normal 

distribution with mean equal to zero and the standard deviation 

equals one ( µ = 0, σ = 1 / Standard Normal z ).

Having these types of characteristics is not realistic.  We tend to 

observe normal distributions that µ ≠ 0 or σ ≠ 1.

Now, we do not have a table to aid us in finding probabilities for 

nonstandard normal distributions.

What do we do?
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If we convert values to standard scores, then the procedure for 

working with all normal distributions is the same as that for 

the standard normal distribution.
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Recall that if x is equal to µ, then z = 0.  If x is less than  µ, 

then z is negative and if x is greater than µ, then z is positive.

1. Replacement times for  TV sets are normally distributed with a

mean of 8.2 years and a standard deviation of 1.1 years. What 

is the probability that a randomly selected TV will be replaced 

with in the first 5 years?

X = xX = 5 µ = 8.2

P(X ≤ 5)

91.2
1.1

2.85
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=zWe compute z and get Now we compute P(X ≤ 5)
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2. Assume that IQ scores are normally distributed with a mean of 

110 and standard deviation of 5. What is the probability that a 

randomly selected person has an IQ score greater than 118? 

3. Women have an average height of 63.6in. with a standard deviation 

of 2.5in.  A city Fire Department requires for women’s height to be 

between 62in. and 76in.  What is the percentage of women that are 

eligible to join the Fire Department if women's heights are 

normally distributed?  

Is there discrimination based on height?

4. A study was done to determine the stress levels that students

have while taking exams. The stress level was found to be 

normally distributed with a mean stress level of 8.2 and a 

standard deviation of 1.34. What is the probability that at your 

next exam, you will have a stress level of at least 8?

5. A company manufactures light bulbs which have normally 

distributed life-time. The mean is 800 hours and standard 

deviation of 40 hours.

Find the probability that a randomly selected  light bulb will 

have a life-time of at most 880.
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Just as in the previous section, what if we know the Area under the 

curve (Probability/Percentage)?

Procedure for Finding Values Using Table A-2

1. Sketch a normal distribution curve, enter the given probability in 

the appropriate region of the graph and label the graph.

2. Use Table A-2 to find the z-score corresponding to the given area. 

Refer to the body of the Table to find the closest area, then 

find the corresponding z-score.

3. Using the formula “x = µ + (z · σ)”, substitute the values you 

found to solve for x. 

6. A company that manufactures car batteries wants to provide a 

warranty to its consumers.  The average lifespan of their product is 

3.8 years with a standard deviation of 0.99. If this company wants to 

provide a warranty to its consumers such that the bottom 1% of 

batteries will be covered, what is the time length of the warranty?

X = xX = a µ = 2.8

P(X ≤ a)=0.01

From the table, z = – 2.33. Now we can compute x. 

)99.0)(33.2(8.3))(( −+=+= σµ zx



5

7. The combined math and verbal scores for females taking the SAT-1 

test are normally distributed with a mean of 1276 and standard 

deviation of 102.  A college has a requirement that only students who 

score in the top 40% in the SAT-1 will be admitted. What is the 

minimum score a female student can obtain on SAT-1 to be admitted 

in this particular college?

8. The length of pregnancies are normally distributed with a mean of 

268 days and a standard deviation of 15 days.  

If doctors stipulate that a baby is premature if the length of the 

pregnancy is in the lowest 4%, find the length that separates 

premature babies form those who are not premature.

8. The length of pregnancies are normally distributed with a mean of 

268 days and a standard deviation of 15 days.  

a. One classic use of the normal distribution is inspired by a letter to 

“Dear Abby” in which a wife claimed to have given birth 308 days 

after a brief visit from her husband, who was in the Navy.  Given 

the information, find the probability of a pregnancy lasting 308 days 

or longer.  What does the results suggest?

b. If we stipulate that the baby is premature if the length if the 

pregnancy is in the lowest 4%, find the length that separates 

premature babies form those who are not premature.


