AP Statistics

Write your questions
and thoughts here!

1.9 Comparisons of the Distributions for
.. . 1.9 Notes
One Quantitative Variable

Example 1

A food challenge company runs two hot sauce tasting events. In the Ghost Pepper Challenge,
contestants hold an extremely spicy Ghost Pepper sauce in their mouth as long as they can
before needing water. In the Carolina Reaper Challenge, same contest with a Carolina Reaper
sauce. The company records how long, in seconds, 20 contestants lasted in each event.
Compare the distributions of the Ghost Pepper Challenge and Carolina Reaper Challenge.
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"Would the histogram and dotplot comparison support the same conclusion as the stemplot?"
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Example 2

A hot dog eating contest tracks how many hot dogs each contestant ate in 1 minute, across
two divisions: Amateur and Professional. A contest announcer claims, "75% of Professional
contestants ate more hot dogs than every single Amateur contestant."”

Determine whether the data support this claim. Justify your answer.
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Write your questions
and thoughts here!

COMPARING APPLES AND ORANGES
“Standardizing to Compare Different Distributions”
Example 3
Marty McBrain scored a 1450 on the SAT. His friend, Gene Yus, scored a 32 on the ACT. Who
performed relatively better on their exam?

SAT ACT
The average score on the SAT is 1050 with The average score on the ACT is 21 with a
standard deviation of 200. standard deviation of 5.

Z-scores tell you how many standard deviations a data value is above or below the mean!

Example 4

A high school swimmer, Ripley Current, swam the 200m freestyle in 118 seconds at a regional
meet. Across all swimmers at the meet, the average time was 130 seconds with a standard
deviation of 8 seconds. Calculate and interpret Ripley’s z-score.

Example 5

Farmersville is having a giant fruit growing competition. Rod, last year’s champion who puts the
pro in produce, grows an apple with a circumference of 34 cm. Tod, a sprouting new competitor,
grows an orange with a circumference of 28 cm.

Apple circumferences at the competition have a mean of 24 cm and a standard deviation of about
4.76 cm. Orange circumferences at the competition have a mean of 19 cm and a standard
deviation of about 3.75 cm.

Calculate each grower's z-score, then determine which fruit is more impressive and deserving of
title of “Farmersville’s Best Giant Fruit”.
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1.9 Comparisons of the Distributions for One Quantitative Variable .
AP Statistics 1.9 Practice

| Use the scenario to answer the following.

1. A student raised $340 for a school fundraiser. 2. An amateur golfer shot a 68 in a tournament where
The class average was $260 with a standard the average score was 74 with a standard deviation
deviation of $40. Calculate and interpret the of 3. Calculate and interpret the golfer's z-score. Is

student's z-score. this a good performance? Explain.

3. Two employees are being considered for "Salesperson of the Month." Erik with a K sold $15,000 in
product, where the team average was $12,000 with a standard deviation of $1,500. Eric with a C sold

$11,000, where their team average was $9,000 with a standard deviation of $2,000. Who performed
relatively better compared to their own team?

4. Mr. Bean and Mr. Kelly are very proud of their chili making skills. Bean enters the San Antonio Chili
Cook Off competition and scores a 91 out of 100. Kelly enters the Buffalo Chili So Good You Will Want
to Break a Table competition and scores 17 peppers out of 20 peppers.

a. Use the information below to determine whose chili performed better relative to the competition.

Competition Mean | Std Dev
San Antonio 80 6
Buffalo 14 1.5

b. Does Mr. Kelly's higher z-score prove his chili was objectively better than Mr. Bean's? What
assumption would you need to make about the two competitions for this comparison to be fair?

c. Chef Sullivan decides to enter the Cleveland Rock and Roll Cook off. His z-score was —0.2. How
would you describe his performance?

© The Algebros from FlippedMath.com



\ Use the scenario to answer the following

5. GameForge Studios tracked how long, in minutes, it took 20 players to complete a level under two
difficulty settings: Normal Mode and Nightmare Mode. The boxplots above show the results, along with

summary statistics.
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a. Which Mode has more variability in completion time? Justify.

Normal | Nightmare

Mean 349 58.3

Std Dev 9.3 26.9
Min 18 32
Q1 29 40
Median 34.5 51
Q3 40 68

Max 55 150

b. What percent of Nightmare Mode's completion times are at least as long as Normal Mode's Q3 ?

Explain your reasoning.

c. A game reviewer claims, "Nightmare Mode typically takes players more than twice as long as Normal
Mode." Determine whether the data support this claim. Justify your answer using the appropriate

measure of center for each mode.

6. A fitness app compared daily step counts between two groups of 20 users: those who set a daily step goal,
and those who did not. The histograms and summary statistics below show the results.
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Goal No Goal
Mean 9,140 6,785
Std Dev 733 2,323
Median 9,050 6,450
IQR 950 3,500

A fitness coach claims, "Users who set a step goal are not just more active, they're also far more
consistent day to day."” Determine whether the data support this claim.
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\ Use the scenario to answer the following.

7. A small wildlife conservation park recorded the birth weight, in kilograms, of 16 White Rhino calves and
16 Great One Horned Rhino calves born over several breeding seasons. The back-to-back stemplot and

summary statistics below shows the results.
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Describe and compare the distributions of calf birth weights for both rhinos.

8. Spin Cycle Laundromat is a franchise with locations across the city. The company tracks how long, in
minutes, customers wait for a washing machine to open up at two locations: Downtown and Suburb. The

dotplots and summary statistics below show the results.
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‘Wait Time for Laundry Machine (minutes)

Downtown | Suburb
n 48 54
Mean 28.5 28.3
Std Dev 14.68 491
Median 27.5 28.5
IQR 29 5

A franchise manager claims, 'The average wait time is the same at both locations, so customer experience is
essentially identical." Determine whether the data support this claim.
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1.9 Comparisons of the Distributions for One One Quantitative Variable

MULTIPLE CHOICE 1.9 Test Prep

9. A student scored 82 on a test where the class mean was 75 and the standard deviation was 5. Which of the
following is the best interpretation of this student's z-score?

(A) The student’s score is 1.4 points above the mean.
(B) The student’s score is 1.4 standard deviations above the mean.
(C) The student scored better than 82% of the class.

(D) The student’s score is 82% of a standard deviation above the mean.

10. In a diving competition, a lower degree of difficulty penalty score is better. A diver's penalty score has a z-
score of —1.8. Which of the following best describes this diver's performance?

(A) The diver performed worse than average, since the z-score is negative.

(B) The diver performed better than average, since a lower score is desirable in this context.
(C) The diver’s score cannot be evaluated without knowing the mean.

(D) The diver’s raw score must have been negative.

11. A value that is exactly equal to the mean of its distribution will have a z-score of:
(A) 1
B) -1
© 0

(D) It cannot be determined without knowing the standard deviation.

12. Two distributions have the same median but Distribution X has a much larger IQR than Distribution Y.
Which of the following is the most appropriate conclusion?

(A) Distribution X has a higher typical value than Distribution Y.
(B) Distribution X has more variability than Distribution Y.
(C) Distribution X must be skewed positively or negatively.

(D) Distribution X and Distribution Y have the same shape.
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For 13-15 use the following scenario.

A phone company tested battery life, in hours, for two of its phone models: Model X and Model Y. The

boxplots below show the results, along with summary statistics.

Model | Model
X Y
Mean 10 10.7
Std Dev 2.24 5.93
1 [ ) 1 [ Median 10 9
0 5 10 15 20 25 30
Battery life (hours) IQR 4 6

13. Which of the following best describes the shape of Model Y’s distribution?

(A) Approximately symmetric
(B) Skewed left
(C) Skewed right

(D) Uniform

14. A product reviewer claims, "Model Y has a longer typical battery life than Model X." Which of the
following statistics should be used to evaluate this claim, and what does it show?

(A) Compare the means; Model Y’s mean is greater, so the claim is supported.
(B) Compare the medians; Model X’s median is greater, so the claim is not supported.
(C) Compare the ranges, Model Y’s range is greater, so the claim is supported.

(D) Compare the standard deviations, Model Y’s standard deviation is greater, so the claim is
supported.

15. Which of the following correctly compares the variability of the two models?

(A) Model X has more variability, since its box appears wider in the middle 50%.
(B) Model Y has more variability, since its IQR is greater than Model X’s IQR.
(C) The two models have equal variability, since their means are close.

(D) Model Y has more variability, since its standard deviation is greater than Model X’s. Standard
deviation is the best way to compare variability since it accounts for every data point.
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