AP® STATISTICS
2009 SCORING GUIDELINES (Form B)

Question 1

Intent of Question

The primary goals of this question were to assess students’ ability to (1) approximate the median and the
IQR of a distribution from the boxplot and (2) recalibrate the values of the median and the IOR of the
distribution if the same constant value is added to each observation in the distribution.

Solution

Part (a):

Median
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State Gasoline Taxes (in cents per gallon)

The median and quartiles are marked and labeled on the boxplot above. The median is approximately
21 cents per gallon.

The first and third quartiles are approximately 18 cents per gallon and 25 cents per gallon, respectively.
The IQR is Q3 — Q1, which is approximately 25 — 18 = 7 cents per gallon.

Part (b):

After adding 18.4 cents per gallon to each of the state taxes, the median of the combined gasoline
taxes would be the median of the state tax plus the federal tax, which is approximately 21 + 18.4 =394
cents per gallon.

Although the quartiles of the combined gasoline taxes will change (Q1 = 18 + 18.4 = 36.4 cents per
gallon and Q3 = 25 + 18.4 = 43 .4 cents per gallon), the IOR will remain the same as it was for the state
taxes at 7 cents per gallon (43.4 —36.4 = 7).
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Question 1 (continued)
Scoring
Parts (a) and (b) are each scored as essentially correct (E), partially correct (P), or incorrect (I).
Part (a) is scored as follows:

Essentially correct (E) if the student identifies reasonable values for the median and IOR and justifies
them by marking and labeling the boxplot.

Partially correct (P) if the student identifies reasonable values for the median and IOR but does not
mark or label the boxplot OR identifies, marks, and labels only one value (median or IQR).

Incorrect (I) if the student identifies neither value OR identifies only one value but fails to mark and
label the boxplot.

Part (b) is scored as follows:
Essentially correct (E) if the student gives a median that is 18.4 cents per gallon larger than the median
identified in part (a), gives an IOR that is the same single number found in part (a), AND provides a

reasonable justification for at least one of these values.

Partially correct (P) if the student provides only one correct value (either the median or the IOR) AND
provides a justification.

Incorrect (1) if the student gives incorrect values for the median and IOR OR provides only one correct
value with no justification.

4 Complete Response

Both parts essentially correct
3 Substantial Response

One part essentially correct and one part partially correct
2 Developing Response

One part essentially correct and one part incorrect

OR
Both parts partially correct

1 Minimal Response

One part partially correct and one part incorrect
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STATISTICS
SECTION I
Part A
Questions 1-5
Spend about 65 minutes on this part of the exam.
Percent of Section I score—75

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy and completeness of your results and explanations.

1. As gasoline prices have increased in recent years, many drivers have expressed concern about the taxes they pay
on gasoline for their cars. In the United States, gasoline taxes are imposed by both the federal government and

by individual states. The boxplot below shows the distribution of the state gasoline taxes, in cents per gallon,
for all 50 states on January 1, 2006,
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(a) Based on the boxplot, what are the approximate values of the median and the interquartile range of the

distribution of state gasoline taxes, in cents per galion? Mark and label the boxplot to indicate how you
found the approximated values,

—+he median of +he distribution of s+ate gasonrie, +axes

iS abous+ Q1.5 cents per galion ; Hhe interguartle range
of +he distributiony js about 7.5 cents per galton.

The median IS €gual +o (Ra - which s 50+n percentile.
and can be found on +he boxplot The inter@uar+ile
range can be found by subtracting Hhe value of
@) from Qs. (25— 7.5 =n.5), s 2540 percentila
and @ Is 5+ perceniiie.

GO ON TO THE NEXT PAGE.
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(b) The federal tax imposed on gasoline was 18.4 cents per gallon at the time the state taxes were in effect.
The federal gasoline tax was added to the state gasoline tax for each state to create a new distribution of
combined gasoline taxes. What are approximate values, in cents per gallon, of the median and interquartile
range of the new distribution of combined gasoline taxes? Justify your answer.

The new wedian js 39,9 cents per gallen

(2.5 +18F=39.9), and H12 néw intergu ot range
remains af M& cemts per galion. The boxplot of

combined gasoline +axes shifts to +he right of
e poxplot of State gasoline +axes by (g9, ¢ (+he
federal gasoline +ax). H:czma:, T'V?efké-ﬁorg_} | f

showd be added Ho +H2 oid modian +0© HGnd Hle

nNew wmedian. The I'n-rer%uar#-ite range s wunchanged

beCcause Ioowbhjt@, ond (W3 Thcreasey by W Same
' e values of

amourt ((§. 4 Cerrts per gailon) - leaving +he valke of

@y — &) uncnange L.

GO ON TO THE NEXT PAGE.
-7-
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STATISTICS
SECTION II
Part A
Questions 1-5
Spend about 65 minutes on this part of the exam.
Percent of Section II score—75

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy and completeness of your results and explanations.

1. As gasoline prices have increased in recent years, many drivers have expressed concern about the taxes they pay
on gasoline for their cars. In the United States, gasoline taxes are imposed by both the federal government and
by individual states. The boxplot below shows the distribution of the state gasoline taxes, in cents per gallon,
for all 50 states on January 1, 2006. I ,m[ i ”C?
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(a) Based on the boxplot, what are the approximate values of the median and the interquartile range of the
distribution of state gasoline taxes, in cents per gallon? Mark and label the boxplot to indicate how you
found the approximated values.
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GO ON TO THE NEXT PAGE.
-6-
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(b) The federal tax imposed on gasoline was 18.4 cents per gallon at the time the state taxes were in effect. l
The federal gasoline tax was added to the state gasoline tax for each state to create a new distribution of
combined gasoline taxes. What are approximate values, in cents per gallon, of the median and interquartile
range of the new distribution of combined gasoline taxes? Justify your answer.

The addtionsl Lederal tae of £ ﬁé:q/ Qfd/ﬁ@/ Sz
to He indivitual ctate ;Mfo/ cne  tae would bty

el vz lec ot gsolcne proces U él./ (. 4{//74//
ity o e, 4, ond &
tonee, | medion % 22+ 1.

- ¥%0.¢ ¢/ycx/

IQ’Q = Q:’Q,
Gotin) — (IBHED)

= 9¢/9a/

GO ON TO THE NEXT PAGE.
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STATISTICS
SECTION 11
Part A
Questions 1-5
Spend about 65 minutes on this part of the exam.
Percent of Section II score—75

Directions: Show all your work. Indicate clearly the methods you use, because you will be graded on the
correctness of your methods as well as on the accuracy and completeness of your results and explanations.

1. As gasoline prices have increased in recent years, many drivers have expressed concern about the taxes they pay
on gasoline for their cars. In the United States, gasoline taxes are imposed by both the federal government and
by individual states. The boxplot below shows the distribution of the state gasoline taxes, in gents per gallon,
for all 50 states on January 1, 2006. : , yat e ’j‘?/“ ot f e
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(a) Based on the boxplot, what are the approximate values of the median and the interquartile range of the

distribution of state gasoline taxes, in cents per gallon? Mark and label the boxplot to indicate how you
found the approximated values.
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GO ON TO THE NEXT PAGE.
-6~

© 2009 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



JCZ

(b) The federal tax imposed on gasoline was 18.4 cents per gallon at the time the state taxes were in effect.
The federal gasoline tax was added to the state gasoline tax for each state to create a new distribution of
combined gasoline taxes. What are approximate values, in cents per gallon, of the median and interquartile
range of the new distribution of combined gasoline taxes? Justify your answer.
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GO ON TO THE NEXT PAGE.
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Question 1

Sample: 1A
Score: 4

Each question in the two parts is correctly and clearly answered. In part (a) the median and quartiles are
marked and labeled on the boxplot. Approximated values are given for the median and interquartile range,
with the computation shown for the interquartile range. The units of cents per gallon are included for all
values. Thus part (a) was scored as essentially correct. In part (b) a clear explanation is provided of how the
addition of 18.4 cents per gallon to each individual state tax shifts the entire distribution 18.4 units to the
right, so the median increases by 18.4 to become “39.9 cents per gallon” while the interquartile range
remains “unchanged” at “7.5 cents per gallon.” Thus part (b) was scored as essentially correct. Because
part (a) and part (b) were both essentially correct, this complete response received a score of 4.

Sample: 1B
Score: 3

Each question in the two parts is correctly and clearly answered, except that in part (a) an incorrect value
is given for the first quartile. The tick mark between 15 and 20 on the horizontal scale represents 17.5, not
16, so part (a) was scored as partially correct. In part (b) the justification of how to find the interquartile
range of the distribution of the combined gasoline taxes includes a correct, but optional, computation that
verifies that the interquartile range remains unchanged. Part (b) was scored as essentially correct. Because
part (a) was partially correct and part (b) was essentially correct, this substantial response received a score
of 3.

Sample: 1C
Score: 2

All parts of both questions are answered succinctly in this response, but it includes a significant error. In
part (a) the interquartile range is given as “17.5 — 26.5,” rather than as the correct single value of
approximately 7. Thus in part (b), while the quartiles for the combined gasoline taxes are correctly
computed, the conclusion that the interquartile range does not change when the same federal tax per
gallon is added to each state tax cannot be reached. So both parts (a) and (b) were scored as partially
correct. This developing response received a score of 2.
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