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Lesson 3: Estimating Cénters and Interpreting the Mean as a

Balance Point

Ciasswaork
Example

Your previous work in mathematics involved estimating a balance point of a data distribution, Let’s review what we
learned about the balance point of a distribution. A 12-inch rider has several quarters taped to positions along the ruler.
The broad side of a pencil is placed underneath the ruler to determine an approximate balance point of the ruler with

the quarters.

Exercises 1-7

Considar the following example of quarters taped to a lightweight ruler.

01 2 3 4 5 & 7 8 0§ 1w t

1. Sam taped 3 quarters to his ruler. The quarters were taped to the positions 1 inch, 9 inches, and 11 inches. Ifthe
pencil was placed under the position 5 Inches, do you think the ruler would balance? Why or why not?
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2. If the ruler did not balance, would you move the pencil to the left or to the right of 5 inches to balance the ruler?
Explain your answer.
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3, Estimate a balance point for the ruler. Complete the following based on the position you selected.

Position of Distance from Quarter to Your
Quarter ~, Estimate of thé Balance Point

o \% A7V =750 7
4~ | 9-7=2
u ll /92 '3\ W=7 =

4. What is the sum of the distances to the rlght of your estimate of the balance point?

LI =b

5. Whatis the sum of the distances to the left of your estimate of the balance point?

6. Do you need to adjust the position of your balance polnt? If yes, explain how.

7. Calculate the mean and the median of the position of the quarters. Does the mean or the median of the positions
provide a better estimate of the balance point for the position of the 3 quarters taped to this ruler? Explain why

you made this selection. /\/\
/\J\ l o
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Exercises 8-20

Twenty-two students from the junior class and twenty-six students from the senior class at River City High School
participated In a walkathon to raise money for the school's band. Dot plots indicating the distances in miles students
from each class walked are as follows.
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8. Estimate the mean number of mites walked by a junior, and mark it with an X on the junior class dot plot. How did

th«gf/g Bolances dots on lefh X Mgt

9, Whatis the median of the junior data distribution?

b5

10. Is the mean number of miles walked by a junior less than, approximately equal to, or greater than the median
number of miles? If they are different, explain why. If they are approximately the same, explain why,

/U\Eofl/ Less Yo meton becavze e Yoo
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11, How would vou describe the typical number of miles walked by a junior in this walkathon? '
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12. Estimate the mean number of mites walked by a senior, and mark it with an X on the senior ¢lass dot plot. How did
you estimate this position? '

4v
' Ve
13. What is the median of the senior data distribution?

"

14. Estimate the mean and the median of the miles walked by the senfors. Is your estimate of the mean number of
miles less than, approximately equal to, or greater than the median number of miles walked by a senior? If they are
different, explain why. If they are approximatély the same, explain why.
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15.. How would you describe the typical number of miles walked by a senior n this walkathon?

7,

16. A junior fram River City High School indicated that the number of miles walked by a typical junior was better than
the number of miies walked by a typical senior. Do you agree? Explain your answer.
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Finally, the twenty-five sophomores who participated in the walkathon reported their results. A dot plot is shown
below. '
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17. What is different about the sophomore data distribution compared to the data distributions for}ﬂniors and seniors?

¥ ‘aty 2 pleces
?D(% ; b //m@a/ distihohon )

18. Estimate the bafance point of the sophomore data distribution.

)

19. What is the median number-of miles walked by a sophomore?

20. How would you describe the sophaomore data distribution?
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Lesson Sumimary

The mean of a data distribution represents a balance point for the distribution. The sum of the distances to the
right of the mean is equal to the sum of the distances to the left of the mean.

Problam Sat

Consider another example of balance. Mr. Jackson is a mathematics teacher at Waldo High School. Students in his class

are frequently given quizzes or exams. He indicated to his students that an exam is worth 4 quizzes when calculating an

overall weighted sverage to determine their final grade. During one grading period, Scott got an 80% on one exam, a
90% on a second exam, a 60% on one quiz, and a 70% on another quiz.

How could we represent Scott’s test scores? Consider the following number line.

® @ ,
ss 60 6 70 75 sy 65
Scott's Test Scg

1. What values are represented by the number line?

U;Z— OCore)

2. Ifone”s” symbol isu ed to represent a quiz score, how might you represent an exam score?

dob

3. Represent Scott’s exams and quizzes on this number Ime using

BRI

95 100

ll L

+” symbols.

4. Mr. Jackson indicated that students should set an 85% overall weighted average as a goal. Do you think Scott met

that goal? Explain your answeer. /UO—* U/ }f —T/‘Q, @ b( 70 bn\?a Hpe,r?tb(/a( C

" lf

5. Place an X on the number line at a position that you think locates the batance point of all of the symbols.

Determine the sum of the distances from the X to ggch “+” on the right side of the X.

=X/, —3L =P, K= 32

6. Determine the sum‘of the distances from the X to each “+” on the left side of the X. ) —6O = -1 .
B —F 0 =7, Yeg=-p HOC [, e 2o
7. Do the total distances to the right of the X equal the total distances to the left of the X?
Ao "7z>4q |=-58

& - -
8. Based on your answer to Problem 7, would you change your estimate of the balance point? If yes, where would you

place your adjusted balance point? How does using this adjusted estimate change the total dlstances to the rlght of

* your estimate and the total dlstances to the left? }@%
ove S /’7
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9. Scott’s weighted average is 81. Recall that each exam score is equal to 4 times a quiz score. Show the calculations

that lead to this weighted average. % } s 6‘0 - 7 4 L!_,, %0 - L/ -Gn

e

10. How does the calculated mean score comparg with your estimated balance point?

, ) .
1. Compute the total distances td the right of the mean and the total distances to the left of the mean. What do you
observe? PN /ol —
GO-81=q, q-4=2

12. Did Scott achieve the goal set by Mr. Jackson of an 85% average? Explain your answer,

o~¢|=1. ~|-4=—~Y
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Lesson 4: Summarizing Deviations from the Mean

-Classwork
Exércises 14

A consumers’ organization is planning a study of the various brands of batteries that are available. As part of its planning,
it measures lifetime {i.e., how long a battery can be used before it must be replaced) for each of six batterles of Brand A
and eight batteries of Brand B. Dot plots showing the battery lives for each brand are shown below.

Brand A —* st — -
Brand B--&—j-* : : —e—21 i } 3 8y 2
75 80 85 G0 95 160 165 110 115 120
Battery life (hours}

1. Does one brand of hattery tend to last longer, or are they roughly the same? What caiculations could you doin
order to compare the battery lives of the two brands?

2. Do the battery lives tend to differ more from battery to battery for Brand A or for Brand B?

3. Would you prefer a battery brand that has battery lives that do not vary much from battery to battery? Why or why
not? )
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