Chapter 2 “FRAPPY”

The following problem is taken from an actual Advanced Placement Statistics Examination.
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Scoring:
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¢ Oble Your task is to generate a complete, concise statistical response in |5 minutes. You will be graded
‘ 23

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.

Men’s shirt sizes are determined by neck sizes. Suppose that men’s neck sizes are approximately
normally distributed with mean 15.7 inches and standard deviation 0.7 inch. A retailer sells men’s
shirts in sizes S, M, L, XL, where the shirt sizes are defined in the table below.

S 14 < neck size < |5
M I5 < neck size < 16
L 16 < neck size < |7
XL 17 < neck size < I8

(2) Because the retailer only stocks the sizes listed above, what proportion of customers will find
the retailer does not carry any shirts in their sizes? Show your work.

(b)Using a sketch of a normal curve, illustrate the proportion of men whose shirt size is M.
Calculate this proportion.

(c) Of 12 randomly selected customers, what is the probability that exactly 4 will request size M?
Show your work.
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Part (c):

F=number of custormers who request size M
X 1s binomial with 2 = 12 customers and p = 0.5072

P(X =4) = 15C,(05072)7(0.4928)° = 495(0.06618)(0.00348) = 0.1139



Part (a) is essentially correct (E) ifthe response
1. recognizes the need to lock at neck sizes below 14 and above 18
2. correctly computes the two tail probabilities (except for minor artthmetic or transcription errors)
and adds those probabilities

Part (a) 1s partially correct (F) if the response

considers only neck sizes below 14 Cor abaove 18) but computes that corresponding tail area correctly
O

recoghizes the nead to look at neck sizes below 14 and above 18 but does not cotmpute both tail
probabilities correctly

R

recoghizes the nead to look at neck sizes below 14 and above 18 but approzimates tail probabiltties using
the Empirical Rule

R

computes the proportion of customers that will find the store carries their size

(ie, 1 — correct answer)

Ok

States the correct answer (0.0081) without supporting worl

NOTE: A normal curve with correct regions shaded showing both correct end points (14 and 18) and the
mean and the standard deviation may be used for element 1.

Part (b) is essentially correct (E) if
1. the appropriate probability is illustrated using a normal curve in which the end points are 1dentified and the
mean and standard deviation are implied
2. the required probability is correctly commputed (exeept for miner arithrnetic errors)

Part (b) 1s partially correct (F) if only one of the above elements is correct.
HNOTES:

(1) If part (a) was not essentially correct because the student mterchanged the mean and standard deviation,
and the same values for mean and standard deviation are used mn part (b), then part (b) can be considered
essentially correct if the probability caloulated 15 correct for the mean and standard deviation used.

(2) A reasonable approgimation using the Empirical Rule in part (b)) is only acceptable if the computation in
part (a) 15 done correctly (1 e, without using the Empirical Rule),

Part (c) 15 essentially correct (E) if
1. the student recognized the setting as binomial
2. the probability caloulated in part (b) iz used for p
3. work is shown — that is, the correct values for /7 and x are given and the desired probability
caleulated, or the binomial forrmla is correctly evaluated.



Part () 1s partially correct (F) if
the student recogruizes the situation as binomial and identifies p from part (b)) but does not compute the
desired probability

OR
12
the student cormputes the probability as either (0 5072)" {0.4928)° or [4](@.50?2]4

R

the student gives the correct probability of 0.113% but werk is not shown

NOTE: Rounding the probability inpart (b) for use inpart (c) 15 acceptable

4 Comp lete Response (3E)
Allthree parts essentially correct
3 Substantial Response 2E 1F)
Twoparts essentially correct and one part partially correct
2 Developing Response 2E OF or 1E 2P or 3F)
Twoparts essentially correct and no parts partially correct
OR
One part essentially correct and two parts partially correct
8]
Three parts partially correct
1 LIinimal Eesponse (1E 1P or 1E OF or OE 2F)
COne part essentially correct and etther zero or one parts partially correct

Ok
Mo parts essentially correct and two parts partially correct



Sample 4:

(a) Because the retailer only stocks the sizes listed above, what proportion of customers will find that the
retailer does not carry any shirts in their sizes? Show your work.
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(b) Using a sketch of a normal curve, lllustrate the proportion of men whose shirt size is M. Calculate this ¢ & +v 2 -

proportion.
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(c) Of 12 randomly selected customers, what is the probability that exactly 4 will request mz%our
work.
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