Stats Chapters 5-6 Calculator Activity

Name______________________________________

Chapter 5 Normal Probability Distributions: 

Example:  A survey indicates that for each trip to the supermarket, a shopper spends an average of 45 minutes with a standard deviation of 12 minutes in the store.  Assume that the length of time spent in the store is normally distributed.

a. Find the probability that a randomly selected shopper is in the store between 24 and 54 minutes.

Recall:
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.7734 - .0401 = .7333

So, the probability that a shopper will be in the store between 24 and 54 minutes is 73.33%

HOW TO DO IT ON YOUR CALCULATOR:

2nd  then VARS

2: normalcdf(   ENTER

then put in the lower limit, upper limit, mean, standard deviation So, on your screen should say:

normalcdf(24, 54, 45, 12) 

hit ENTER

.733313607 is your answer

So, the probability that a shopper will be in the store between 24 and 54 minutes is 73.33%

b. Find the probability that a randomly selected shopper spends less than 30 minutes in the store.

 The lower limit is 0 (since the shopper can’t spend less than 0 minutes in a store.

normalcdf(0, 30, 45, 12)  ENTER

.1055613944

So, the probability a shopper spends less than 30 minutes in the store is 10.56%

c. Find the probability that a randomly selected shopper spends more than 50 minutes in the store.

Pick a ridiculously big number for your upper limit…3000 minutes should be high enough.

normalcdf(50, 3000, 45, 12)  ENTER

.3384611567 is your answer 

So, the probability a shopper spends more than 30 minutes in the store is about 33.85%.

TRY THIS YOURSELF:

1. A survey was conducted to measure the heights of US men ages 20-29.  The heights were normally distributed with a mean of 69.6 inches and a standard deviation of 3.0 inches.  A study participant is randomly selected.

a. Find the probability that his height is less than 66 inches.

b. Find the probability that his height is between 66 and 72 inches.

c. Find the probability that his height is more than 72 inches.

2. The weights of adult male beagles are normally distributed with a mean of 25 pounds and a standard deviation of 3 pounds.  A beagle is randomly selected.
a. Find the probability that the beagle’s weight is less than 23 pounds.

b. Find the probability that beagle’s weight is between 23 and 25 pounds.

c.  Find the probability that the beagle’s weight is more than 27 pounds.

Normal Distributions: Finding Values
Example:  Scores for a civil service exam are normally distributed, with a mean of 75 and a standard deviation of 6.5.  To be eligible for civil service employment, you must score in the top 5% . What is the lowest score you can earn and still be eligible for employment?

Recall:  You have to find the z-score that corresponds to .95 (since you have the top 5%, .05 is on the right, so .95 is on the left).  On your chart, .9495 and .9505 are really close, so you can use 1.64 or 1.65 (or split the difference) as you z-score.  Then, solve for x in the formula:
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x = 85.69

In your calculator:

2nd  then VARS

3: invNorm(    ENTER

then put in the value for the area under the normal distribution, mean, standard deviation So, on your screen should say:

invNorm(.95, 75, 6.5) 

hit ENTER

85.69

TRY THIS YOURSELF:

3. IQ test scores are normally distributed with a mean of 100 and a standard deviation of 15.  Find the score that would place someone in the top 10% of IQ test scores.
4. A tire company finds the lifespan for one brand of its tires is normally distributed with a mean of 49,800 miles and a standard deviation of 4000 miles.  If the manufacturer is willing to replace no more than 10% of its tires, what should be the approximate number of miles for the warranty?

Binomial Probabilities:

Example:  A survey reports that 86% of Internet users use Windows Internet Explorer as their browser.  You randomly select 200 Internet users and ask each whether he or she uses Internet Explorer as his or her browser.  What is the probability that exactly 176 will say yes?
Remember, this is binomial p = .86, q = .14, n = 200, x = 176

In your calculator:
2nd  then VARS

A: binomialpdf(    ENTER

then put in the values for n, p, x

So, on your screen should say:

Binomialpdf(200, .86, 176)

hit ENTER


.0611688936

So, there is about a 6% chance that exactly 176 people will say yes.

TRY THIS YOURSELF:

5. Fifty-two percent of adults say chocolate chip is their favorite cookie. You randomly select 40 adults and ask each if chocolate chip is his or her favorite cookie.  Find the probability that exactly 20 people say chocolate chip is their favorite cookie.

Chapter 6 Confidence Intervals:
Example:  

A random sample of 32 gas grills has a mean price of $630.90 and a standard deviation of $56.70.  Construct a 95% confidence interval for the population mean cost.

Recall: 

E = Zc σ
            n

E = 1.96 x 56.70 

                     32

E = 19.65

($630.90 – 19.65, $630.09 + 19.65)

So, I am 95% confident that the mean cost for all gas grills is on the interval ($611.25, $650.55)

ON YOUR CALCULATOR:

STAT  ( TESTS

7: ZInterval  ENTER

Inpt: STATS

σ: 56.70

x: 630.9

n: 32

C-Level: .95

Calculate  ENTER

ZInterval

   (611.25, 650.55)

So, your 95% confidence interval for the population mean cost of gas grills is ($611.25, $650.55)

TRY THIS YOURSELF:
6.  From a random sample of 35 days in a recent year, the closing stock prices for Hasbro had a mean of $23.20 and a standard deviation of $4.34.  Construct a 99% confidence interval for the population mean.

7. A random sample of 31 eight-ounce servings of different juice drinks has a mean of 99.3 calories and a standard deviation of 41.5 calories.  Construct a 95% confidence interval for the population mean.

If you have a small sample size, it is the same steps on your calculator, only use TInterval.

8. You randomly select 25 newly constructed houses.  The sample mean construction cost is $181,000 and the standard deviation is $28,000.  Construct a 90% confidence interval for the population mean construction cost.  

9. The SAT scores for 12 randomly selected high school seniors 

1704
1940
1518
2005
1432
1872
1998
1658
1825
1670
2210
1380

Construct a 95% confidence interval for the population mean SAT score. (First enter your data in L1, then choose DATA once you pick TInterval).
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