AP Stats Name

Univariate Data Analysis Review Answers

Multiple Choice

1.D

2.C

5. B

6. B

10.

The median is NOT always greater than the mean. The median can be greater
than, less than, or egual to the mean. The median is only greater than the mean
if a distribution is skewed to the right.

The mean being much higher than the median indicates the distribution is
skewed strongly to the right. The median is resistant to skew so it is not increased
as much as the mean.

Both sefs are symmetric about 30, so they have the same mean and median.
Both sets have the range 50-10=40. Set A has a higher percentage of values
further from the mean than does set B, so set A'has ¢ greater variance.
Histograms give relative frequencies, not actual numbers.

Here's a problem where the é8-95-99.7 rule is useful. it's possible to solve this

using standard normal values, but it’s much foster using the rule. To set it up,

notices that the 97.5t percentile is the value two standard deviations above
the mean. The 1éh percentile is the value one standard deviation below the
mean.

The key to this problem is figuring out what approximately is the standard
deviation. If 47 is at the 111 percentile, then 47 its value as z is albout -1.23.
Therefore, 47 is 1.23 standard deviations below the mean. This suggests that the
standard deviation is alzout 6,18, Calculating the x-value for age 57 gives 0.39
which puis the age 57 in the 65.07" percentile.

This is o straightforward standard normat calcuiation proolem. Find P(x >10} for
N(%, 2.5)

Increasing each score by 20 increases the mean to 520 and leaves the standard deviation
unchanged at 100. Then increasing each result by 10 percent increases both the mean and standard
devigtion by 10 percent to 520 + 0.1G(520)=572 and 100+0.10{10C)=110.

The median is at the 50" percentile so that 50% of the data are less than or
equai to it and the same amount is greater than or equal to if. The other two
responses assume that the distribution is symmetric, so that Q1 is at 260 and Q3
at 280. There is note encugh information to make this assumption.

When the extreme values are removed, the range, standard deviation, and
variance will cll decrease. The median, or middle value, remains the same if
one extreme value at each end is removed, and it is possible that the mean
remains unchanged.

Median and interquartile range are more accurate measure of central
tendency and variability when the distribution is skewed, as it would be by
potenticl outhers,
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1. The Graduate Record Examinations are widely used fo he!p predtcf the performance of applicants

to graduate schools. The range of possibie scores on a GRE is 200-900. They psychology department
at a university finds that the scores of its applicants on the quantitative GRE are approximately
Hormal with a mean of 544 and a standard deviation of 103.
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2. A company is considering implementing one of two quality control plans for monitoring the weights
of automobiie batteries that it manufactures. If the manufacturing process is working property, the
battery weights are approximately Normally distributed with a specified mean and standard

deviation.

Quality Control Plan A cails for rejecting a battery as defective if its weight falls more than 2 standard
deviations below a specified mean. E"‘C'jﬁ?:r%' ﬁ» -1 <2

Qality Controi Plan B calls for rejecting a battery as defective if its weight falls more than 1.5
interguartile ranges below the lower quartile of the specified population. {QL. - mz{j}g{ﬁ SO/

{a) What proportion of batteries wxll be rejected by Plan A assuming the manufacturing =" L LS
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{b) What proportion of batteries will be rejected by Plan B assuming the manufacturing
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3. A consumer advocate conducied a test of two popular gasoline additives, A and B. There are
claims ‘rho’r The use of either of these additives wm mcrecse gosolme mileage in cars. A random

same drlvmg condmons until The gas tanks were empty. The distance traveled was recorded for
each car.

Additive A was randomly assigned to 15 of the cars and additive B was randomly assigned to the
other 15 cars. The gas tank of each car was filled with gasoline and the assigned additive. The cars
were again run under the same driving conditions until the tanks were empty. The distance traveled
was recorded and the difference in the distance with the additive minus the distance without the
additive for each car waos calculated.

The following table summarizes the calculated differences. Note that negative values indicate less
distance was fraveled with the additive than without the addifive.

Additive Values below Q1 | Q1 Median Q3 Values above Q3 | 1 s
A 10, -8) -2 1 3 4 5,7/9. 5 A5
B -5,-3,-3 -2 ] 25 35,37, 40 21 41is
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{a) On the grid below, display parallel boxplots {showing outliers, if any) of the differences of -2 - GO f;% -4
the two additives. . ; YRR
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(b} Two ways that the effechveness of a gasoline additive can be evoiua’r d are by 1ook|ng
at either
+ The proportion of cars that have increased gas mileage when the additive is used in those cars

OR
« The mean increase in gas mileage when the additive is used in those cars

(i) Which additive, A or B, would you recommend if the goal is to increase gas mileage in the
highest proportion of carse Explain your choice. [ woouidd recotm £ Aﬁ{ﬁ? vt
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(i) Which additive, A or B, would you recommend if the goal is fo have the hllghes’r mean increase
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