Name:

l. Central Tendency & Dispersion

Mean, Median, Mode & Range:

is the sum of the data values divided by the number of values.

is the number in the middle of a set of data values.

is the value that occurs most often in a set of data values.

Example 1:

Assume that the girls’ soccer team scored 0, 2, 6, 1 and 3 goals in its last five games. Find the mean, median and
mode.

Example 2:

The selling prices of 5 houses in one neighborhood were $114,000,
$150,000, $223,000, $198,000, and $139,000. Which conclusion is true?

A The mean price was about $15,000 higher than the median price.
B The median price was about $15,000 higher than the mean price.
C The mean and median prices were identical.

D The mean price was double the median price.

is a measure of dispersion that is computed by finding the difference between the highest and
lowest numbers in a data set.

Example 3:

a) Among the 30 people at a picnic, the youngest person is 3 years old, and the oldest person is 79 years old.
What is the range?

b) At another picnic, the youngest person is 10 years old and the range is 21. What can you say about the
oldest person?



Example 4:

A company asked 7 employees to turn in receipts for their travel
expenses. The expenses were separated into transportation (plane travel,
car rental, taxi) and lodging (hotel rooms, meals).

TRAVEL EXPENSES
Employee Transportation Lodging
Watking $F460 §534
Sawamura 912 5350
Jensen $794 #4583
Stolzfus $329 $311
McManus 409 k612
Escobar 5211 5543
Chang 5902 $433

A Which was more spread out, the transportation expenses or the
lodging expenses? Justify your answer.

B The company is planning to send another employee on a business
trip. About how much money, in all, should the company expect the
employee to spend on the trip? Explain how you determined the
answer.

Quartiles and Interquartile Range

When data are divided into fourths, the divisions between the groups of data are called

# The first quartile is the median of the lower half of the data,
® The second guartile s the median of all of the data.
» The third guartile is the median of the upper half of the data.

» The interquartile range is the range between the third and first
guartiles.

First quartile Third quartile
2.4, 7, :!;'- 9,12, 13
second gquartile (median)

The interquartile range is 12 — 4 = §,



The quartiles and interquartile range lead to various statements that can be made about data:
= Houghly one-fourth of data fall below the first quartile,
s Roughly one-fourth of data fall above the third quartile,

= Roughly one-half of data (the middle 30%) fall between the first and
third quartiles,

¢ The interquartile range is a measure of how spread out the middle 50%
of the data are.

Example 5:

A scientist recorded the temperature, in degrees Celsius, in 12 different
parts of a rainforest. Her results are shown below.

11, 14, 12, 15, 8, 16, 21, 10, 11,17, 13, 10
What is the interquartile range, in degrees Celsius, of the temperatures?

A 05 B 20 C 45 D 5.0

Practice:

Read each prablem. Circle the letter of the best answer.

1. A marine biologist weighed sea otters. 2. The scores Terrence got in the last ten
The results are shown below. video games he played are listed below.
SEA OTTER WEIGHTS 400 900 -250 -150 500
Sea Otter Weight 650 1,200 -100 1,350 950
(pounds)

1 70.1 What is the range of these scores?

2 99.0 A 1,100

3 85.9
B 1,200

4 79.4

5 73.8 C 1,500

6 62.7 D 1,600

What is the median sea otter weight?
A 76.6 pounds
B 78.5 pounds
C 79.4 pounds

I 82.7 pounds



3.

The table below shows the area, in
square miles, of 11 LL5. territories.

1.5 TERRITORIES

Territary {:qr:l}
Pauerio Bico 35615
{iigam 213
LS. Virgin Eskands 196
American Samoa 7
Northerm Mariana [slamds 184
Michway lalands 2
Wake Islan 3
Johinstom Atall 1
Haker, Honadand, and 1
Jarei= [slands
Eimgman Reel
Plavassa Flamd - 2

What Is the third quartile of the data
ghown?

A 136 square miles
B 145 square miles
C 184 square miles

D 212 square miles

Eight judges rated a movie on a scale of
| to 10, Thelr ratings are given below.

6, 8,9 L6998
What was the mode of the ratings?
A4
B 6
L
Do

o

This bar graph shows how much Day's
Market Stand earmed in 2012,

o AYS MARKET STAND
B &l | ]
#
ga 2]
8 10-
14
13 Zml Ird &ih
Chanrter

What Is the mean amount Day's Market
Stand earned per quarter in M127

A S38,000
B 541,250
€ $44,500
I $49,000

The prices of the five most popular big
screen television sels al an electronics
store are listed below,

$2.499  §1,350 £2 200
32999 3],784%

If the price of the next most popular
television set is included with this data,
the ramgge in prices increases by F800.
What could be the price of the next
most popular television set?

A 32159
B 52199
C 3,799
D §3.850



T. Javier's scores in 7 basketball games are
shorwn Debora,

18, 15, 20, 14, 12, 17, 18

Javier has one more game, and e wants
to average 17 points lor all 8 games.
How many points does he need to score
in hiz last gama?

Al4
B 7
C.20
nr 22

B. The howrly pay rates of employees at a
bookstore are listed below.
§T.15| #7350 #7550 3795
$7.00| 3500 $500| 4K
$R.25 | SRE0| ERE0| S9.00
| §0.00 | $10.20 | £10.00 [$11.15
§11,95 [ 106,00 | EL6.T5 [ $10.25

Which statement s best supported by
this data?

A Dne-fourth of the employess have an
hourly pay rate less than $7.00.

B Half of the employees have an hoarly
pay rate between $3.00 and $5.60,

C Onefourth of the emplovess have an
hourly pay rate greater than $11.15,

D Half of the employvess have an hourly
pay rate between $8.85 and $19.25,

8, The median age of cars on a used car
lext is 4 years, The interquartile range
of the cars’ ages is T years. Which
statement is maost likely to be true?

A Abowt 25% of the cars will be legs
Lhan 4 years odd.

B Abowt 25% of the cars will be more
than 4 vears old.

C About 50°% of the cars will be
between 4 and 7 years old.

D About T5% of the cars will be less
than 8 years old.

0. Omer counted the number of characters

in 6l text messages and recorded the
data. He fowund that the lower quartile
of the data was 11, the median was 55,
and the upper quartile was 96, Which is

the best estimate of the number of text
messages thal had between 31 and
a5 charachers?

A 15
(LI
(|
D 45



Il. Predictions from Data
Predictions Based on Trends

Data samples and trends found from data are often
used to predict outcomes of larger populations or
of future events. For example, this graph shows
the amount of sales a company earned each year
they were in business. This data can be used to
predict the amount of sales they might expect to
earn one year, two years, or five years into the
future. From the trend in this data, a reasonable
prediction might be that this company can expect
to earn about $1,000,000 in sales by year 7.

B

b COMPANY SALES

| T

et

Sales
(5 hundred thousands)
= Ll e TNSh =] 08 W8S
™~

=
—
B
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[341
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=]
=3

Example 1:

The library formed a youth book ¢lub and an adult book club 5 years ago.
The number of members in each book club is shown in the bar graph
below.

A LIBRARY BOOK CLUB

Key:
18 — [] = Youth

Number of Members
=
|

Assuming the trend in number of members in each book club continues,
about how many total members would be expected in both book clubs by
year 67

A8 B 14 C 22 D 28

Predictions Based on Probability

Predictions can be made on populations of data by 'RESPONSES TO SURVEY
finding probabilities of events occurring in samples. For

example, the circle graph at right shows the responses ~ Undecided

of 50 people to a survey question. 15

The numbers tell you how many people chose yes, no, q

or undecided. There are 50 total responses and 15 out of

50, or 0.3, are undecided. This is the relative frequency. Therefore, if the survey
is conducted with 600 people, you can predict that the number of people who
are undecided would be 0.3 X 600 = 180 people.

6



Example 2: The line plot below shows the ages of a sample of people at a movie

theater.
AGES OF PEOPLE AT A MOVIE
X
X X
X X X X
X X X X X X
X X X X X X X
.3 i } 1 i -
12 13 14 15 16 17 18 19 20
Age

If there are 280 people in the theater, which prediction about the audience
would you expect to be true?

A 50% will be younger than 16.

B 50% will be older than 18.

C About 70 people will be from 13 to 16 years old.
D About 210 people will be from 16 to 19 years old.

Practice:

Read each problem. Circle the letter of the best answer.

1. The bar graph below shows the 2. The circle graph below shows the
numbers of different kinds of animals number of students at each grade level
adopted from a shelter one week. in one high school marching band.

. SHELTER ADOPTIONS THIS WEEK WASHINGTON HIGH SCHOOL
22 MARCHING BAND
20 Freshmen
18
16
v 14 Seniors
212 Sophomores
g 10
Z 8
6
4
2 Juniors
0
Cats Dogs Othe
o 088 Amn;‘;rls Hoshi is in the marching band. What is
Type of Animal the likelihood that she is a senior?
If 50 animals are adopted next week, A 32%
which is the best estimate of the B 40%
number of dogs that will be adopted? N
A 10 C 52%
B 14 D 68%
C 20
D 28




3. The line graph below shows how
Gustav's hourly rate of pay changed
during the past eight years.

A GUSTAV'S PAY RATE
14.00 . ;
1350 —— »
13.00 ——t— i
12.50 —— f
12.00 |
1150 |1
1100 || T
10.50 =/ T
10.00
9.50

Hourly Pay Rate (%)

L

012345678
Year

If Gustav stays in this job 10 years, what
can he expect his hourly rate to be?

A $13.50
B $14.00
C $14.50
D $15.00

5. Five students volunteer for a service
project. The bar graph below shows the
hours each student put in during the
first month.

| VOLUNTEER HOURS: MONTH 1

Hours
= ko TS

Ada Ben Cam Dirk Ella
Volunteer

The project will continue for a total of
9 months. If the data in the graph is
representative, how many more hours
will Dirk have volunteered during the
project than Ada?

A 10
B 15
C 25
D 35

4. The line plot shows the heights of
20 randomly selected students at a
high school.

. STUDENT HEIGHTS
X
XX XXXX
X}:i ?:(K)I(}(}'(K):{XIKI"{ X
1
I 1 I I I i T T

58 60 62 64 66 68 70 T2 T4 76
Height (inches)

There are a total of 1,200 students at
the high school. Which statement is the
most reasonable conclusion from the
data?

A Approximately 300 students at the
school are 63 inches tall.

B Approximately 600 students at the
school are 66 inches tall.

C Approximately 300 students at the
school are more than 66 inches tall.

D Approximately 900 students at the
school are more than 63 inches tall.

6. The line graph shows the revenue from
sales tax and income tax in one state

over time.
S SALES TAX VS, INCOME TAX
21,000 T
= 800 —+ . L]
E w0 7}%—_—-—:“
__-_-- ]
: 400 '-——_,4-#"" - :
g i i
g 200 = - i
& 0 | ’
1960 1970 1980 1990 2000 2010
Year
Key:

== Sales Tax = [ncome Tax

Which is the best estimate of the
expected difference between revenue
from sales tax and income tax in 2020?

A 390 million

B $200 million
C $300 million
D $400 million



IIl.  Representations of Data

Box and Whisker Plots

Quartiles are used to create Box and Whisker Plots.

J is the left most whisker.

° is the left edge of the box.

. (or second quartile) is the middle line in the box.
° is the right edge of the box.

° is the right most whisker.

Example 1: What is the median and interquartile range?

Minimum First Median Third Maximum
l quartile l quartile 1
-
|_ I |
T
Tt
0 10 20 30 4 50 60 70 80 90 100
Median: first quartile: third quartile: interquartile range:
Example 2:

The box-and-whisker plot below sh ows the number of touchdowns scored
each year by a football player.

TOUCHD OWNS

What was his median number of tots <« hdowns?

Al B 6 C 8 D 11



Example 3:

The box-and-whisker plot below shows the interest rates charged by
credit card companies.,

CREDIT CARD INTEREST RATES

—

0% a% 10% 15%  20% 25%  30% 35% 40% 45%  50%

A FEstimate the median interest rate charged by credit card companies.

Explain how you found your answer.

B A credit card company that charges 6% interest claims that their rates
are lower than 75% of all other credit card companies. Is this claim
correct? Use mathematics to justify your answer.

Stem and Leaf Plots

To make a stem and leaf plot, the left digit or digits of all data values are lined up in the “
The right digit of each individual data is placed in the corresponding “ ” of the stem.

For example, the ages of cast members in a play are 19, 35, 16, 24, 22, 37, 60,
34, 57, and 19. The stem-and-leaf plot shown here organizes these data values.
Notice that the tens digits are the stem in this plot, and the individual ones
digits are the leaves.
AGES OF CAST
MEMBERS

6
2
4

) VN ¥ =]
| ]

e T
o -

Key:1 | 6 =16

10

" of the plot.



Example 4:

The stem-and-leaf plot below shows the number of copies made on the
two copiers in the school library during a two-week period.

COPIES MADE EACH DAY
Copier 1 Copier 2
2

8313
914189
215116 6
116

88657
218|048
913
1017

Key:52 =2 |5 | 1 =51

Which statement can be concluded from this data?

A The range for copier 1 is greater than the range for copier 2.

The range for copier 2 is greater than the range for copier 1.

B
C The median for copier 1 is greater than the median for copier 2.
D

The median for copier 2 is greater than the median for copier 1.

Practice:

9. The stem-and-leaf plot below shows the

finish times, in seconds, of the top ten
runners in a race.

10. A geologist recorded the masses of

some rock samples in the stem-and-leaf
plot below.

RACE FINISH TIMES ROCK SAMPLE MASSES

15

2267

3

41039

57

61114

[ Key: 115 = 15 kilograms |

| Key:31| 4 =314 secnndsJ

Which statement about the race times
on the plot is true?

A The range of times is less than
6 seconds.

B The median time is exactly 1 second
greater than the first quartile time.

€ The third quartile time is more than
1 second greater than the median.

D The interquartile range of the times
is more than 2 seconds.

11

Based on the data, which statement is
most accurate?

A About 25% of the masses are less
than 3 kilograms.

B About 50% of the masses are less
than 4 kilograms.

€ About 50% of the masses are
between 2 and 6 kilograms.

D About 75% of the masses are less
than 6 kilograms.



The algebra test scores frorm Ms,
Grange's class are shown in the box-
and-whisker plit below.

T

o

I B 30 40 50 G0 TO 80 80 10D

What iz the Interquartile range of the
algebra test seores?

AL

B 15

L

0 25

Luke has 4 folders of digital pictures
on his computer, The number of digital

pictures In each folder is shown in the
stem-and-leaf plot below.

DEGITAL FICTURES FER FOHLIER

3066 E

557

p2dd 488
46758

P I2LHTOY
P 24455

iFr4

i

Keyz1 | 3= L3 pictures

. W R A

What iz the median number of digital
pictures Luke has stored per lolder?

A 34
B 49
C 52
D 72

12

d. The stem-and-leaf plot below shows

the length, in minutes, of each movie

playing at the local theater complex this
vk,

MOVIE LENGTHS

=r—ma

B8
Fl|IATE
UL B
fh|25468 &

2jo45
i3]z

Kev: B | & = 88 minutes

Which statement about the data is true?
A The first gquartile s 97,

B The second quartile is 113,

C The third quartile s 119,

I¥ The interquartibe range is 22,

o Zoe gathered information on annual car

insurance rates in her arca, These data
are shown in the box-and-whisker plot
helow,

ANMLIAL CAR [NSURANCE RATES (%)
I { [ {

Y N Ty O N N N

tI|I|l||IIII=':J|'-
200 4 GO0 BB 1000 1,300 1400 L ETH)

Which amount is closest to tho
interquartile ramge of these rates?

A $300
B 5525
C %675
D £%50



3. The box-and-whisker plot below shows
the typing speed, in words per minute,
of the students in Mr. Panko’s typing

class at the beginning of the year,
TYPFING SPEED
s B W

PR N N (N ——— —

I I 1 L] ¥ I I I I I

15 2 35 30 35 40 45 & 5% 60

Based on this plot, which of the
following statements must be true?

A Exactly one student types 35 words
per minute.

B Exactly one student types 37 words
per minute.

C Hall of the students type 35 words
per minute or less.

D Hall of the students type 37 words
per minute or less.

6. The box-and-whisker plot shows the
distribution of prices for 25 digital
canveras for zale at an electronics store,

CAMERA FRICES (dollars)
] [ —
I f —t——— f e
ik 111 i Jn 4 S0

Which is the best estimate for the
edian of the daka’

A SN
B 5E5
L &3F75
[ 530

13

7. Jasom and Stephen went fishing. The
stem-and-leal plot shows the lengths of
the fish each boy caught.

FI5H LENGTHS
Jduson | | Stephen
252 4 7
33 i
2

1
2 [
3 5
|4
|E1='_|.':Ilr|:|1=2|1]-1-—l-h:u||

According to the data, if one more fish
is caught, what is the probability it will

be more than 30 centimeters long?

2 2
A C i
3 a
B 10 T

B, The box-and-whisker plot below shows
the weight, in pounds, of each packigge
a shipping company dellvered one day.

PRCKAGE WEIGHTS 1N POLINTS
I [ T1 /

24686 0RHEBAEZHEEDREMR

Which statement is best supported by
the data in the bas-and-whisker plot?

A The median package weight was
about 21 pounds.

B The range in package welghts was
about 27 pounds.

C Maore than hall the packsges weighed
less than 18 pounds.

D Aboat onedourth of the packages
welghed batween 21 and 27 pounds.



C If the plot represents 64 students, about how many scored
above the third quartile?

Read the problem. Write your answer for each part.

1. The box-and-whisker plot below shows students’ scores on a
practice driving test.

T

i i ! | ! 1 | L ] | ] } 1 Il ] ]
| — 1 T T 1 1 t 1 1 1 T f 1 1 1
66 68 70 72 74 76 78 80 82 84 8 8 90 92 94 96 Answer:

D A passing score is 80. Explain how you know whether or not

A What is the range of the scores?
50% of the students passed the test.

Answer:

14

B What is the interquartile range?

Answer:

Init:7:.bata Analysis - ,
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Read the problem. Write your answer for each part.

C Isaac bowls a sixth game and his median score changes to 227.

2. Isaac’s bowling scores for April are shown below. His mean score ) What is Isaac’s s .
after all five games was 221. core on the sixth game?
ISAAC'S BOWLING SCORES
Game 1 2 3 4 5

Score | 225 245 222 230 ?

A What was Isaac’s score in game 5?

15

Answer:
B What was Isaac’s median score for the five games? Answer: __
D i .
Explain how you know your answer to part Cis correct.
Answer:

Unit 7 Data Analysis 201
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Read the problem. Write your answer for each part.

3. Brittney randomly selected 30 cars in a parking lot and ¢ W_vo:M :M:z n%m% of the o:.»wm in Brittney’s city were )
determined each car’s year of manufacture. She made this stem- anufactured between the years you found in part B?

and-leaf plot to show the results.
CARS IN PARKING LOT-—YEAR OF MANUFACTURE

197 | 1
198126
1991345577899
200112455677899
20010011222
Answer:

Key: 197 ] 1 = 1971

D Explain how you found your answer to part C.

A There are about 70,000 cars in the city where Brittney lives.
According to Brittney’s data, about how many of the cars in
her city were manufactured before the year 2000?

Answer:

B Find the lower quartile and upper quartile of the data.

Answer:

ADGlYSISL e e RS e,
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