AP Statistics — 6.3N Activity Name:

Goal: Understand Normal Model as an Approximation to the Binomial Model | Date:

I. Example: Teens and Debit Cards
In a survey of 506 teenagers ages 14-18, subjects were asked a variety of questions about personal finance. One
question asked teens if they had a debit card. Suppose that exactly 10% of teens ages 14-18 have debit cards.

(a)  Show that the distribution of X is approximately binomial.

Let X = the number of teens in a random sample of size 506 that have a debit card.
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(b)  Check the conditions for using a Normal approximation in this setting. =
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(c) Use a Normal distribution to estimate the probability that 40 or fewer teens in the sample have debit cards.
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II.  Notes —see definitions on page 395

The Normal Distribution can be used as an approximation for the binomial distribution

» If... the number of successes and failures are at least 10. (np 210 and n(1-p) >10)

> In English that means — when the number of trials is large, this method can be used.

p=np

o =np(l-p)

P(x 2 4000) = P[z p _‘UJ Optional to calculate z-score,
o
but you MUST CLEARLY sketch normal graph.

In the above model, replace the inequality with less than, etc., whatever is
appropriate for the problem you are solving. Additionally, replace the 4000 for your
problem.

Steps:
Step 1: Define the Random Variable and check binomial conditions
Step 2: Check the normal conditions np 210 and n(1-p) 210

** You must show BOTH calculations to indicate you verified
the normal condition.

Step 3: Calculate the mean and standard deviation with the
formulas above (green sheet); and state the normal model N(,0)

Step 4: Sketch the normal graph (identify area for probability,
mean and x-value); and calculate the probability of interest

Step 5: State your conclusion, in the context of the problem.




