Chapter 5, Normal Distribution
Notice the wording that clues you into ‘continuous r.v.’—and also the notation clues you in to ‘continuous r.v.’               Then notice how the last problem is different.
Use the normal table in the front cover of the book or use your calculator to do the following problems:
Eg:  P(-1.33 < z < 1.33)      you should see right away that this is more than 68%

Use your TI; enter into Distr, enter on #2, you’ll see

Normalcdf; you’ll need the lower bound, upper bound, mu of 0, and s of 1.

Normalcdf(-1.33, 1.33, 0, 1) enter.  You’ll see 81.64%

Using the table in the front requires we think:  2 x P(z < 1.33) = 2 x .4082 or 81.64%

This completes the problem.

Eg:  Find the area beyond z = 1.64.  This is the same as asking find P(z > 1.64) .   Using the table in the book gives .5 - .4495 = 5.05%     
Using your calculator gives:  normalcdf(1.64, 10000, 0, 1) enter.  This gives 5.05%    Notice the 10000—that’s simply a very large number which acts as the upper bound.  1.64 is the lower bound and remember we’re using the standard normal distr so that mu is 0 and s is 1.

This completes this problem.




Eg:  For some company the amount of pop poured into 12oz bottles is normally distr. with mean 12.08 oz and sd .07 oz.  The company wants to decrease the amount of pop poured into 12 oz bottles.  Identify the highest 2% of fills so the company can make an informed decision.

The right hand tail of the normal curve must be .0200 area, from a z value out to positive infinity.  On the normal table, you’ll need to look up (.5 - .0100) = .4800 area or as close as you can get to .4800; you’ll see that z must be 2.05.

2.05 x sd   +  mu   =   the answer.
2.05 x .07 + 12.08 = 12.224 oz is the highest 2% of fills.

Use your calc:  invnormal(.98, 12.08, .07).  Notice you must use .98 and not .48 here because of the programming of your calculator.

Eg:  Given length of time, x, betw charges of a cell phone is normally distributed, w/ mean 10 hours and sd 1.5 hours.  Find chance a cell phone lasts between 8 and 12 hours.

To use the normal table:  P(8 < x < 12) = 
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=P(-1.33 < z < 1.33) = 2(.4082)=81.64% chance a battery lasts betw 8 and 12 hours.  

Or use your calculator this way:  normalcdf(8,12,10,1.5) enter     and you’ll see 81.76%; there is some rounding error involved in the first part here.

This completes the problem.

Eg:  Try   P(z < zo) = .0401 .     You must find zo which is negative.  
.0401 is a small area on the left side tail of the normal curve that goes from a negative zo value out to minus infinity.  So area from the middle to the –zo score is .5 - .0401 or .4599.  You must now look up .4599 (as close as you can get) on your table.  You’ll see exactly .4599 which gives a z score of 1.75 and you need to change that to -1.75 because you’re on the left side of  the middle of your normal distribution.  
Use your calculator:  find invnormal(.0401, 0, 1) enter and you’ll see -1.75 for the negative z value

Eg:  Try    P(-zo < z < zo) = .8740.  On the table you must look up ½ this number or .4370 area to find zo of 1.53 and therefore, -zo of -1.53.  This completes this problem.

Eg:  Say  mu = 11 sigma = 2.  Find P(10 < x < 12)    Use the table: 
[image: image2.wmf]÷

ø

ö

ç

è

æ

-

<

<

-

2

11

12

2

11

10

z

P

= P(-.5 < z < .5) = 2 x .1915 or 38.30%

Use your calculator;    normalcdf(10,12,11,2) enter and you’ll see 38.30%

This completes the problem.

Eg:  Tread life of a brand of tire is distributed normally w/ mean 55,000 and sd of 1500 miles.  What warranty should be used so that only 10% of tires do not outlast the warranty?

Set up a normal curve w/ .1000 area on the left tail from a negative z value out to negative infinity.  To use the table, look up .5 - .1000 or .4000 (or as close as you can get).  You’ll see z has to be -1.28.  

Now -1.28 x 1500 + 55,000 = 53,080 mile warranty is necessary so that 10% of the tires do not outlast the warranty. 

This completes the problem.

Here is a bonus problem that is not a continuous r.v.; identify the type of r.v this is.

Eg:  x = # of girls in a family of 2 kids.  Assume the probability of a boy or girl is equally likely and normally distributed.  Find mu and sigma for the r.v. x.  You need the sample space:  BB GG BG GB    There are a lot of ways to approach this problem.
Note:  n = 2 and p = .5                  
x =             
0
1
2

p(x) 

¼
2/4
¼

mu then is 0 x ¼ + 1 x 2/4 + 2 x ¼ = 1    

sigma is (0-1)2(1/4) + (1-1) 2 (2/4) + (2-1) 2 (1/4) = .707

Or you can use the formulas: 
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So mu = 2 x .5 or 1 and sigma is sqrt(2 x .5 x .5) = .707.

Or you can use your calc:  list 1 is 0, 1, 2.  And list 2 is the probabilities ¼, 2/4, and ¼

Calculator OneVarStats L1, L2.  you’ll see xbar is 1 and sigma is .707.

In the long run, a family of two kids can expect to have 1 girl give or take .707 girls or so.

This completes the problem.
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