AP Statistics — 7.3 Name:

Goal: Understanding Sample Means Date:

e Sampling Distributions of Sample Means (CYU on page 448):
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e The Central Limit Theorem Describe CLT in your words:
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How does CLT apply to normal distributions and non-normal distributions?
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lll. Example: Making Auto Parts A grinding machine in an auto p;ﬂs plant prepares axles with a target
diameter y = 40.1256mm. The machine has some variability, so the standard deviation is o = 0.002mm.
The machine operator inspects random samples of 4 axles each hour for quality control purposes. Assume
the process is working properly. How many axles would you need to sample if you wanted the standard
deviation of the sampling distribution for the sample means to be g = 0.00056 mm. Justify your answer.
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[ “FRAPPY”
b& 1'998 {Free Response AP Problem...Yay!}
0

\\ b]e The following problem is taken from an actual Advanced Placement Statistics
) = Ib _Z Examination. Your task is to generate a complete, concise statistical response in
{H B I5 minutes. You will be graded based on the AP rubric and will earn a score of
/ T 0-4. After grading, keep this problem in your binder for your AP Exam

preparation.

Consider the sampling distribution of a sample mean obtained by random sampling from an infinite
population. This population has a distribution that is highly skewed toward the larger values.

(a) How is the mean of the sampling distribution related to the mean of the population?
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(b) How is the standard deviation of the sampling distribution related to the standard deviation of the
population?
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(c) How is the shape of the sampling distribution affected by the sample size!
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[ “FRAPPY”
cpr 20 10 {Free Response AP Problem...Yay!}

b]e The following problem is taken from an actual Advanced Placement Statistics
— m 2 Examination. Your task is to generate a complete, concise statistical response in
/l I5 minutes. You will be graded based on the AP rubric and will earn a score of
/ ) 0-4. After grading, keep this problem in your binder for your AP Exam
preparation.

A local radio station plays 40 rock-and-roll songs during each 4-hour show. The program director at the station
needs to know the total amount of airtime for the 40 songs so that time can also be programmed during the
show for news and advertisements. The distribution of the lengths of rock-and-roll songs, in minutes, is roughly
symmetric with a mean length of 3.9 minutes and a standard deviation of |.| minutes. M=39 psuo
< =
rino: (a) Describe the sampling distribution of the sample mean song lengths for random
samples of 40 rock-and-roll songs.
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(b) If the program manager schedules 80 minutes of news and advertisements for

g the 4-hour (240-minute) show, only 160 minutes are available for music.

“\(q,.o\) Approximately what is the probability that the total amount of time needed to play
40 randomly selected rock-and-roll songs exceeds the available airtime?
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“FRAPPY”
b 200,  {Free Response AP Problem...Yay!}

\\_ b ]e The following problem is taken from an actual Advanced Placement Statistics
fl 112 3 Examination. Your task is to generate a complete, concise statistical response in
{4 T I5 minutes. You will be graded based on the AP rubric and will earn a score of
{' o 0-4. After grading, keep this problem in your binder for your AP Exam

preparation.

Big Town Fisheries recently stocked a new lake in a city park with 2,000 fish of various sizes. The distribution of
the lengths of these fish is approximately normal.

Sggring' (a) Big Town Fisheries claims that the mean length of the fish is 8 inches. If the
60 claim is true, which of the following would be more likely? - _ <€
* A random sample of 15 fish having a mean length that is greater than 10 inches
= p g g g
N(g ,—,,—;) or
,\é * A random sample of 50 fish having a mean length that is greater than 10 inches
l{/‘\ (8 e Wil oue & 3mell S.D.
Yoty
ustify your answer. - ‘ .
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(b) Suppose the standard deviation of the sampling distribution of the sample
mean for random samples of size 50 is 0.3 inch. If the mean length of the fish is 8
inches, use the normal distribution to compute the probability that a random

sample of 50 fish will have a mean length less than 7.5 inches. @ﬁj
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(c) Suppose the distribution of fish lengths in this lake was nonnormal but had
the same mean and standard deviation. Would it still be appropriate to use the
normal distribution to compute the probability in part (b)! Justify your answer.

YES beccose Yhe CLT  shies dhet 16

Yhe Scmle8 disdibotion 0t a Semple mean
15 Iarac enmal\ e disdeibuto. will be
&gero)ﬁ mt“"-‘é hormel. IN Pmr-\-@/ o Semple

Size oF So 4wk s Peuso“lalé e T Gl 4
otal:





