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Introduction

What is the underlying philosophy
of Career Math?

Children enter school believing that mathematics
is relevant and important. They do not believe
mathematics is an isolated subject with rules

and procedures to be memorized but see math

as a useful and efficient way to quantify and
understand their world (NRC, 2001). By using
math applications, Career Math makes important
connections between school math and real math.

This book is for students in grades 5 through 8.
The lessons can be used in a variety of ways—as
replacement lessons, as supplementary materials
in a regular classroom setting, or as parents’
home schooling lessons. Each activity in Career
Math teaches children vital mathematics skills
and concepts using real-world applications.

In its introduction, The Common Core State
Standards for Mathematics asserts, “These
Standards are not intended to be new names for
old ways of doing business. They are a call to
take the next step. It is time for states to work
together to build on lessons learned from two
decades of standards based reforms. It is time to
recognize that standards are not just promises
to our children, but promises we intend to
keep.” (CCSS, p. 5) The document defines two
interconnected components— the Standards
for Mathematical Practice and the Standard for
Mathematical Content.

The Standards for Mathematical Practice

describe ways in which students should approach
mathematical problems as they move through their
elementary, middle and high school years. There
should be a connection between what students need
to know and the way they go about the process of
learning it. The Mathematical Practices answer the
question, “What do good problem solvers do?”

The Standards for Mathematical Content has
balanced this combination of procedure and
understanding. Students who lack understanding
may rely on rote procedures to and without a
firm understanding of what they are doing and
why they are doing it, students may be less likely
to consider similar problems, represent problems
logically, give good reason for their conclusions,
and be apply the mathematics to real-world
situations. They will be unable to use technology
correctly, to step back for an overview to
reevaluate their thinking, or move away from

a known procedure to find a shortcut. In short,

a lack of understanding effectively hinders a
student’s mathematical progress.

The four main objectives of Career Math are to:

e Make connections between “school math” and
their applications—how are these skills needed
in the “real world”?

o Share the expertise of professionals, the people
who use math every day, to help teachers
answer the question, “When am I ever going to
use this?”

o Use the Common Core State Standards and
Mathematical Practices as a guide to focus on
the important skills and concepts taught as
these grade levels, and

o Make ready-to-use, motivating math activities
available to help them answer the often-heard
question, “When are we ever going to use this?”




Introduction

What does this book contain?

There are five careers highlighted in Career
Math: meteorology, medicine, food preparation,
animal care/zoology, and personal fitness.

Each chapter contains an introduction that
briefly describes the career and some of the
mathematics skills needed to work in the field.

Each of the activities is preceded by a Teacher’s
Page that identifies:

o Math Skills: The skills and concepts contained
in the lesson

o Materials Needed: The student activity sheets
and other materials that are needed for the
lesson to run smoothly (Note: Some activities
ask you to make transparencies of the activity
sheets or background information sheets so
that you can go over information with the class
as a whole.)

o Background Information and Suggested
Teaching Strategies: Background information
about the activity.

o Communicating through Journaling:
To encourage students to communicate
mathematically, at least one journal question is
included. You can use these questions as part
of the assessment process. You can also use
traditional assessment, such as tests, quizzes,
and the accuracy of work on the student activity
sheets.

o Possible Extension Activities: Provides
suggestions for extension activities to facilitate
differentiation of instruction. The entire class
can participate in these activities or you can use
them with students who might benefit from
continued investigations.

o Activity Answers: Answers to questions asked
of students on the activity sheets

At the ends of some of the chapters there are
collections of puzzles. These puzzles review
vocabulary and encourage students to use
problem-solving strategies. There is also a list of
related books and Web sites that you can use to
supplement the math activities, supply additional
practice for students, or make connections
between math and literature.

You can teach the activities in Career Math

in any order—choose them for the skills and
concepts that best meet the scope and sequence
of your mathematics program.

Children hear that “math is everywhere,” and
Career Math can be used to show them that this
is true—math is, in fact, everywhere!

From Career Math, Copyright © Good Year Books. This page may be reproduced for classroom use only by the actual purchaser of the book. www.goodyearbooks.com.
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Math and
Meteorology

A meteorologist is a scientist who uses scientific principles to explain,
understand, observe, and forecast the Earth’s atmospheric phenomena and
weather. While we're used to seeing meteorologists on TV forecasting and
predicting the weather, not all meteorologists specialize in this field. Some
meteorologists specialize in air pollution, changes in the global climate,
and/or numerical analysis and forecasting.

The mathematics of meteorology is varied and sometimes quite
complicated. Meteorologists collect data and use this data to make
weather predictions; apply formulas to calculate heat indexes, dew point,
and wind chill factors; and record
weather phenomena, including record
temperatures, rainfalls, and so on.

The mathematics of meteorology is
algebra, data collection, organization
and analysis, graphing, computation
and percentages, and a great deal of

problem solving.




Keeping Track of Highs and Lows

Math Skills
o Collecting data
o Assigning units to graph coordinates

o Graphing

Materials Needed

o Weather reports for a ten-day period

o Colored pencils

o “Data Collection Sheet” (p. 5) for each student
o “Data Graphing Sheet” (p. 6) for each student

Background Information and
Suggested Teaching Strategies

This lesson takes place over a ten-day period
of time, but students can enter their data on
the data table and on the graph daily. Because
some students have difficulty with assignments
that span an extended period of time, daily
recordings narrow the duration of the activity.

On the line graph, a different-colored pencil
should be used to record the high and low
temperature for each day. Students can connect
the coordinates because the temperature fluctuates
between highs and lows. Students will also design
a bar graph to compare the highs and lows.

You can ask students to analyze the graphs using
the following types of questions:

1. Was the difference between the high and low
temperature consistent?

2. What was the average difference between
the high and low temperatures during this
ten-day period?

3. Do you think the data we obtained now would
be the same at other times of the year (at
different seasons)?

4. Did all of the highs occur during the same
time of day? Did all of the lows appear during
the same time of day? Why do you think
this occurred?

Communicating through Journaling
You designed two different graphs to represent
the data you collected. Which graph do

you think better pictured the data? Explain
your answer.

Possible Extension Ideas

Students can enter the data into a computer
spreadsheet and use the computer to design
different types of graphs (such as bar graphs)
Students can experiment with a variety of
different graphs. Ask them which of these graphs
are appropriate and which are not.

4 e Chapter 1: Math and Meteorology
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Keeping Track of Highs and Lows

Name Date

Data Collection Sheet

Directions: Use the table below to record the high and low

temperatures for your city for ten days. Then design a line graph
to show the range of daily temperatures in your area.

Date

Temp
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Chapter 1: Math and Meteorology
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Keeping Track of Highs and Lows

Name

Data Graphing Sheet

Directions: Use the temperature data from the “Data
Collection Sheet” to design a double bar graph of the high and
low temperatures. Be sure to label the two axes of your graph.

Title

Date

Temperature in °F

6 e Chapter 1: Math and Meteorology
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Continental Hot Spots

Math Skills
o Substituting for a variable (algebra)
o Converting temperature

 Using computation skills

Materials Needed
o “Continental Hot Spots” (p. 8) activity sheet
for each student

e Calculators

Background Information and

Suggested Teaching Strategies

This activity asks students to convert
temperatures from degrees Celsius to degrees
Fahrenheit. This can be done by substituting the
Celsius temperatures into a given equation, but it
is a good idea to give students some benchmarks
to help them better understand the approximate
associations between the two scales. These are
some familiar benchmarks:

Normal body temperature: 98.6°F = 37°C
Room temperature: 68°F = 20°C
Freezing point of water: 32°F = 0°C
Boiling point of water: 212°F = 100°C

A hot summer day: 90°F = 32°C

A very cold winter day: 10°F = -12°C

SR .

In other words, every 1° on the Celsius scale is
approximately 2.12° on the Fahrenheit scale or
every 1° on the Fahrenheit scale is approximately
0.47° on the Celsius scale. The conversion
formulas are:

Fahrenheit to Celsius: C° = % (°F - 32°)
Celsius to Fahrenheit: F° = (% x °C) + 32°

The table in “Continental Hot Spots” records
the highest temperatures recorded on each of

the continents and at the South Pole. Students
are asked to convert the temperatures given in
degrees Celsius to degrees Fahrenheit. There are
a number of Web sites that contain conversion
calculators. One of these is http:/www.
onlineconversion.com/temperature.htm. This site
also converts to degrees Rankine, Reaumur, and
Kelvin.

Communicating through Journaling

You are in a country where temperature is
recorded in degrees Celsius. The local news tells
you that the high for the day will be 24°. Without
actually doing a conversion, how could you
estimate this temperature in degrees Fahrenheit?
About how many °F is 24°C? Explain how you
solved this problem.

Answer: Students can use a variety of strategies
to solve this problem. 24°C = 75°F

Possible Extension Ideas

Students can use the Internet to research
other temperature scales. The conversion
calculator shown above can be used to convert
temperatures in these scales to Fahrenheit.

Activity Answers

These answers have been rounded to the
nearest degree:

Africa 136°F
North America 135°F
Asia 129°F
Australia 127°F
Europe 122°F
South America 120°F
Antartica 59°F
South Pole 7°F

Chapter 1: Math and Meteorology e 7



Continental Hot Spots

Name Date

Continental Hot Spots

While temperature varies from place to place on the Earth,
in most places the temperature is always between +50°C and
-50°C. Just how hot or cold is this? In most of the world,
temperature is measured using a scale developed in 1742 by

a scientist named Anders Celsius. In the United States, we

still use a scale developed in the early 1700s by a scientist named G. Daniel Fahrenheit.
If you are given temperatures in degrees Celsius and you wish to convert it to degrees
Fahrenheit, you can use this formula:

Fo = (% ><°C) + 320

Directions: The following table shows the highest temperatures recorded in each of the
continents of the world and at the South Pole. Use the conversion formula to problem-
solve what these temperatures would be on the Fahrenheit scale. These temperatures
have been rounded to the nearest degree.

Degrees Degrees
Continent Place Year Cefsius Fahtinheit
Africa El Azizia, Libya 1922 58
North America Death Valley, CA 1913 57
Asia Tirat Tsvi, Israel 1942 54
Australia Cloncurry, Queensland 1889 53
Europe Seville, Spain 1881 50
South America Rivadavia, Argentina 1905 49
Antarctica Vanda Station 1974 15
South Pole Unpopulated 1978 -14

8 e Chapter 1: Math and Meteorology
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Let’s Climb a Mountain

Math Skills

o Using ratio and proportion to solve problems
o Scale drawing

o Computing percentages

o Analyzing using statistics

Materials Needed

o “The Temperature at the Top” activity sheet
(p. 11) for each student

o “Drawings to Scale” activity sheet (p. 12) for
each student

o Calculators

o A world map (extension activity)

Background Information and
Suggested Teaching Strategies

Begin the lesson by discussing the information
given at the beginning of the activity sheet.
After reading it with students, ask: “What do
you think is meant by the fact that ‘temperature
drops 3.5°F for every 1,000 ft' ”? How do you
know that it is colder on the top of a mountain
than at its base? Why do you think this occurs?
How do you think this might affect mountain
climbers? How do you think you might solve this
type of problem? What strategies could we use?”
Give students an opportunity to discuss possible
strategies because there are many ways to get

to the correct answer. When students begin
their calculations, remind them that there are
questions that help to analyze their answers—
remind them that these must be answered,

as well.

A final activity asks students to draw a scale
model of two mountains, Mt. Cook in Oceania
and Mt. Everest in Nepal/Tibet. The graph paper
is % inch. Students need to problem-solve a scale
that will allow both mountains to be drawn on
this size paper.

Communicating through Journaling
Using metric measurements, temperature drops
approximately 6.5°C for every 1,000 meters.
Mt. Everest is 8,846 meters. How many degrees
Celsius is the drop in temperature?

Answer: approx. 52.50°C.

Possible Extension Ideas

1. Using a world atlas or world map, ask students
to locate each of the countries mentioned in
the activity.

2. Students can use the Internet to research
information about the tallest mountains. Some
possible sites are:

http://www.scaruffi.com/travel/tallest.html

http://hypertextbook.com/facts/2001/
BeataUnke.shtml

Chapter 1: Math and Meteorology e 9



Let's Climb a Mountain

Activity Answers
All measurements have been rounded to the

nearest whole unit.
The Temperature at the Top (°F):
Mt. Everest -34
Mt. Aconcagua -12
Mt. McKinley 3
Mt. Kilimanjaro 0.3
Mt. Elbrus 3
Vinson Massif 12

Puncak Jaya 12
Mont Blanc 13
Mt. Cook 25

Mt. Kosciusko 42

1. The range is 29,022 - 7,310 = 21,712 ft.

2. The median height is
(18,506 + 16,050) + 2 = 17,278 ft.

3. About four times the height

10 e Chapter 1: Math and Meteorology
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Let's Climb a Mountain Activity

Name Date

The Temperature at the Top

Did you know that the higher you go up a mountain,
the colder it becomes? Because air cools as it rises, the
temperature drops approximately:

3.5°F for every 1,000 ft

What if it were 68° F at the base of each of these mountains? What would the
temperature be at the very top?

Directions: Use the ratio to help you solve these problems.

Name of Mountain Location Height in Feet Tirf ;:c;tz(z:;)at
Mt. Everest Nepal/Tibet 29,022
Mt. Aconcagua South America 22,841
Mt. McKinley (Denali) Alaska, USA 20,320
Mt. Kilimanjaro Africa 19,336
Mt. Elbrus Russia 18,506
Vinson Massif Antarctica 16,050
Puncak Jaya New Guinea 16,023
Mont Blanc France/Italy 15,774
Mt. Cook New Zealand 12,316
Mt. Kosciusko Australia 7,310

Use the temperatures you calculated to help you answer these questions:

1. What is the range of heights of the mountains in this table?
2. What is the median height of these mountains?

3. How many times taller is Mt. Everest than Mt. Kosciusko?

Chapter 1: Math and Meteorology e 11



Let's Climb a Mountain

Name

Drawings to Scale

Directions: Use the graph paper to draw Mt. Cook
(12,316 ft) and Mt. McKinley/Denali (20,320 ft) to scale.
The scale is }1— inch = 750 ft. Each square is % inch.

Date

12 e Chapter 1: Math and Meteorology
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The Heat Index

Math Skills
 Reading and interpreting a data table

o Solving problems

Materials Needed

o “Heat Index Chart” activity sheet (p. 14) for
each student

Background Information and
Suggested Teaching Strategies

Heat index is sometimes referred to as “apparent
temperature” because it is a measure of how hot
it feels when the relative humidity is added to
the actual air temperature. Because the body
cools itself by perspiring, the greater the relative
humidity, the more difficult it is to perspire. This
is because the air cannot hold as much moisture.

The Web site http://www.crh.noaa.gov/dvn/
tools/heatindex.pdf contains an expanded Heat
Index Chart. The following table, obtained from
the same Web site, describes what possible heat
disorders people in high-risk groups might face
when the heat index is high:

Amount of Danger | Heat Index | Effect on the Body
o Heat stroke or

Extreme Danger =130°F sunstroke is likely

Danger 105-129°F Sunstroke, heat
exhaustion

Extreme Caution 90-105°F Sunstroke, muscle
cramps

Caution 80-90°F | Possible fatigue

Source: Data from http://www.crh.noaa.gov/dvn/tools/heatindex.pdf

There is an equation used to calculate the
approximate heat index. The equation was
obtained using multiple regression analysis, and

so the steps to obtain it are much too difficult to
include here.

Heat Index = 42.379 + 2.04901523T + 10.14333127R —
0.22475541TR — 6.83783 X —— T? — 5.48171 x ﬁ) R*+

1000
1 2 1 2
1.22874 x 1000 T°R + 8.5282 x IWO TR - 1.99 x
1 2p2
1,000,000 T°R

In this formula T = Temperature in °F
R = Relative humidity

Communicating through Journaling
Explain what people mean when they say, “I
know it’s hot in Arizona in the summer but 100°
doesn’t feel as hot when I'm there.” You may use
the Heat Index Chart to help you answer this
question.

Answer: Answers will vary but since Arizona
has very low humidity with 0 or 10% relative
humidity, 100° will “feel like” 91° or 95°.

Possible Extension Ideas

Advanced students may attempt to use the above
formula to determine the heat index using data
from a current weather report.

Activity Answers

1. Yes, it is true that “dry heat” does not feel as
hot on our bodies as when there is higher
humidity. 105° with 0% humidity feels like
95°—not exactly cool but cooler.

2. Atboth 70% and 80% humidity, the
temperature becomes intolerable when it is
105° or higher.

3. Give students the opportunity to share their
problems with the class. These student-
generated problems can be solved by the rest
of the class giving them additional practice
reading the table.

Chapter 1: Math and Meteorology ¢ 13



The Heat Index

Temperature (°F)

Name Date

Heat Index Chart

The heat index is a combination of humidity and warm temperatures.
It is how warm the air seems to be when the humidity is high.

Relative Humidity (%)

0 10 20 30 40 50 60 70 80 90 | 100
110 99 | 105 | 112 | 123 | 137 | 150
105 95 | 100 | 105 | 113 | 123 | 135 | 149
100 91 95 99 | 104 | 110 | 120 | 132 | 144 | 157 | 170
95 87 90 93 9 | 101 | 107 | 114 | 124 | 136 | 150 | 170
90 83 85 87 90 93 9 | 100 | 106 | 113 | 122 | 133
85 78 80 82 84 86 88 90. 93 97 | 102 | 108
80 73 75 77 78 79 81 82 85 86 88 91
75 36 70 72 73 74 75 76 77 78 79 80
70 64 65 66 67 68 69 70 70 71 71 72

Source: Data from http://www.crh.noaa.gov/dvn/tools/heatindex.pdf

Directions: Use the heat index chart to help you answer the following questions:

1. People say that when it’s 105° in Las Vegas, Nevada, “it doesn't feel that hot because

it's a dry heat” Does this seem to be true? What would the temperature feel like if

there were 0% humidity?

2. At what temperature would the heat feel intolerable if there were 80% humidity?

What about 70% humidity?

3. Use the chart to make up a problem to share with your class. Be sure to use the data

on the Heat Index Chart.

14
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Winter's Temperatures and Wind Chill

Math Skills
 Reading data from a table
o Graphing, analyzing data

Materials Needed
o “Wind Chill Chart” (p. 17) for each student

o “Wind Chill Graph” activity sheet (p. 18) for
each student

o “Informing the Public” activity sheet (p. 19) for
each student

¢ Internet access

Background Information and
Suggested Teaching Strategies

When we feel cold, it is because of the rate of loss
of heat when our bodies are exposed to wind and
cold. As the wind becomes stronger, our bodies
lose heat at a faster rate, which causes our skin
temperature to drop. Wind chill charts show

the combination of wind speed and temperature
has on body temperature. The formula used to
calculate wind chill appears on page 17 with the
Wind Chill Chart.

Additional information about wind chill appears
on NOAA’s National Weather Service Web site at
http://www.nws.noaa.gov/om/windchill/. At that
site you can download a booklet titled “Wind
Chill Temperature Index” as a .pdf file. Also
available is a calculator that computes wind chill
from temperature and wind speed.

To begin the lesson, ask students, “Have you ever
heard a meteorologist refer to the temperature
outside in terms of wind chill?” (If you are in

a warm climate and are not affected by wind

chill, the Weather Channel is a good source

of information.) Explain how the National
Weather Service (NWS) notifies us when wind
chill conditions reach critical thresholds. A
“Wind Chill Warning” is issued when wind chill
temperatures are life-threatening. A “Wind Chill
Advisory” is issued when the conditions might
become threatening. Examine the Wind Chill
Chart with students and discuss the different
shadings and what they mean. Choose a certain
wind speed and ask about various temperatures.
Have pairs of students make up problems and
share them with the class.

When all of the students understand the table,
give each student a copy of the blank graph and
ask them to make a line graph of the effects of
the wind on temperature when the temperature
is 0°F. The final project is the newspaper article.
Students can use reference materials or Internet
sites to gather information for the article.

Communicating through Journaling

Go to the Web site http://www.nws.noaa.gov/om/
windchill/. After downloading and reading the
information in the booklet, explain in your own
words what wind chill is and why we feel colder
when there is a stronger wind.

Possible Extension Ideas

Give students an additional graph and assign
the task of choosing their own temperature and
designing a line graph to reflect the wind chill at
that temperature.

Chapter 1: Math and Meteorology ¢ 15
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Winter's Temperatures and Wind Chill

Temperature (°F)

Wind Chill Chart

When we think about how cold it is outside, we have to

Q==

consider the “How cold does it feel?” factor! The wind Q _
Q/ - //

chill index describes an equivalent temperature at which
the heat loss from exposed flesh would be the same if the
wind was calm. However, the greater the speed of the wind, the
colder it will feel, and the more damage there will be to exposed flesh.

The formula used to calculate wind chill is:

WIND CHILL (°F) = 35.74 + 0.6215T - 35.75(V *') + 0.4275T(V *')
where V = wind speed (mph) and T = temperature (°F)

Wind Speed (mph)

Calm 5 10 15 20 25 30 35 40 45 50 55 60
40 36 34 32 30 29 28 28 27 26 26 25 25
35 31 27 25 24 23 22 21 20 19 19 18 17
30 25 21 19 17 16 15 14 13 12 12 11 10
25 19 15 13 11 9 8 7 6 5 4 4 3
20 13 9 6 4 3 1 0 -1 -2 -3 -3 -4
15 7 3 0 -2 -4 -5 -7 -8 -9 | -10 | -11 | -11
10 1 -4 -7 -9 | -11 | -12 | -14 | -15 | -16 | -17 | -18 | -19

Source: From http://www.nws.noaa.gov/om/windchill/images/windchillchart3.pdf.

Key: Frostbite occurs after E 30 minutes E 10 minutes |:| 5 minutes

Chapter 1: Math and Meteorology e
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Winter's Temperatures and Wind Chill

Temperature (°F)

Name Date

Wind Chill Graph

Directions: Use the graph below to draw a line graph of the
wind chill at 0° E. Use the Wind Chill Chart for your data.

Title of Graph

Wind Speed (mph)
0 5 10 15 20 25 30 35 40 45 50 55 60

-12

-15

-18

-21

-24

-36

-39
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Winter's Temperatures and Wind Chill Activity

Name Date

Informing the Public

Directions: It has been a very cold winter! You are the
meteorologist assigned to the Daily News and your editor has

asked you to write an article (1) explaining what wind chill is,
(2) describing how wind chill affects the way we “feel” the cold, and
(3) listing some examples from the Wind Chill Chart to help explain
this phenomenon. Use the space below to write your article.
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The Science of Lightning

Math Skills
o Using ratio and proportion

 Using computation to solve measurement
problems

Materials Needed

o “Lightning Strikes: Time and Distance” activity
sheet (p. 21) for each student

o “An Original Story Problem” activity sheet
(p. 22) for each student

o “How Much Is 8 Million?” activity sheet (p. 23)
for each student

Background Information and
Suggested Teaching Strategies

The flash we see from a lightning strike and the
sound produced (thunder) occur at just about
the same time. The reason we hear the thunder
after we see the lightning is because of the speed
at which light (lightning) travels and the speed
of sound (thunder). Light travels at 186,000 miles
per second. Sound travels at a speed of % ofa
mile in the same time. By counting the number
of seconds between the flash and the thunder
and dividing by 5, we can estimate how far away
the lightning strike occurred.

Lightning causes thunder because lightning is so
hot that it superheats the air to between 15,000
and 60,000°F The super-hot air expands and
then contracts very quickly (in the blink of

an eye). Sound waves are formed and we call
them thunder!

This lesson includes two activities. First, students
will read some interesting lightning facts on
“Lightning Strikes: Time and Distance.” They
will then use this information to write an
original story problem. Second, after learning
that there are 8 million lightning strikes around

the world each day, students will work in pairs
to complete an activity sheet that will help them
understand how big a number 8 million really is.

Communicating through Journaling
Mathematicians have said, “There is a greater
chance of being hit by lightning than winning

the lottery.” Research the odds of winning

the lottery (either in your own state or in one

that has a lottery) and analyze this statement,
mathematically.

Answer: Answers will vary but the odds of being
hit by lightning are approximately 576,000 to 1; the
odds of being killed by lightning are approximately
2,320,000 to 1. The odds of winning the lottery
depend on the state a person lives in and the type
of game being played, but the odds of winning in
California are approximately 13,000,000 to 1.

Possible Extension Ideas

Students can research the science of lightning
and thunder. A few interesting sites are:

http://weathereye.kgan.com/cadet/lightning/
thunder.html

http://www.windows.ucar.edu/cgi-bin/tour_def/
earth/Atmosphere/tstorm/tstorm_lightning.html

http://www.nssl.noaa.gov/primer/lightning/
Itg basics.html

Activity Answers

Lightning Strikes: Time and Distance
% mile

How Much Is 8 Million?

1. There are = 93 lightning strikes per second.
2. Answers will vary.

3. It would be a little over 13 weeks before
8,000,000 seconds slip away.

20 e Chapter 1: Math and Meteorology
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The Science of Lightning

Name Date

Lightning Strikes: Time and Distance

During every minute of every day, roughly 1,800 thunderstorms cause lightning strikes
somewhere on Earth. Though the chances of being struck by lightning are estimated at 1
in 600,000, these huge electrical sparks are one of the leading causes of weather-related
deaths in the United States each year. Did you know that we can calculate how far away
the lightning is?

Here are some interesting facts about lightning:
15> Thunder and lightning actually occur at the same time!

1=> Since light travels faster than sound, the light reaches you at once. Sound takes
some time to reach you. Usually you see the lightning stroke before you hear
the thunder.

I Assoon as you see lightning, count the seconds until you hear the thunder. If
there are 5 seconds, the lightning was about a mile away. (Sound travels about
1,000 feet a second.) This diagram helps explain this phenomenon:

Number of Seconds /
| v, 2,03 405 \l '
| | | | | ’l

ONE MILE

L
»°

1= In metric terms, if it takes three seconds to hear the thunder, the storm is about a

kilometer away.

1> If you see lightning and hear thunder at just about the same moment, watch out.
The storm is right above you, only a few hundred feet away.

Suppose you see a bolt of lightning and count 2 seconds between your sighting and
when you hear the clap of thunder. How close would you approximate the lightning was
from your location?

Chapter 1: Math and Meteorology e
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The Science of Lightning

Name Date

An Original Story Problem

Directions: Work with a partner to make up a word problem
related to the mathematics of lightning and thunder. Be prepared
to share it with the class.

This is our solution. We have shown all of our steps.

22 e Chapter 1: Math and Meteorology
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The Science of Lightning Activity

Name Date

How Much Is 8 Million?

Did you know . . .

There are more than 8,000,000 lightning strikes each day?
1. How many lightning strikes would there be per second?

2. How many have there been since you were born?

Our Work:

3. How long will it take before 8,000,000 seconds pass by? Before you start to compute
the answer, write your estimate here:

: Our Work:

Chapter 1: Math and Meteorology ¢ 23



Average Rainfall around the World

Math Skills
o Graphing (box-and-whisker plots)

o Analyzing statistics, solving problems

Materials Needed
o “Data Sheet” (p. 26) for each student

o “Graphing Average Rainfall” activity sheet
(p. 27) for each student

o Rulers

o Calculators

Background Information and

Suggested Teaching Strategies

Students are asked to use the data to design a
box-and-whisker plot. This is a graph that uses
medians—the size of each region on the graph

is determined by the range of data in that region
and not the amount of data. Each of the quartiles
(or regions) contains 25% of the data! Steps to
drawing a box-and-whisker plot:

1. Order the data from least to greatest (see box below).

2. Find the median—the median is between 37
and 39. The median is 38.

3. The Lower Quartile (LQ) is between 0 and
38—the median of the LQ is 16.

4. The Upper Quartile (UQ) is between 38 and
75—the median of the UQ is 53.

5. The range of the data is between 0.1 and 75.

6. On a box-and-whisker plot, the units on the
graph must be at equal intervals. The line given
allows the units to be 2—from 0 to 76.

Communicating through Journaling
The following table shows the amount of hours
some animals sleep. Draw a box-and-whisker
plot to graph the data.

Animal Hours of Sleep
Baboon 9
Horse 3
Cow 4
Rabbit 9
Dog 11
Pigeon 9
Cat 13
Squirrel 15
Bat 20
Armadillo 20

Source: Data from http://www.education-world.com/At_Home/
student/student014.shtml. Used with permission.

Answer:

[ [ [ T
L 1
23 4 5 6 7 &

I

|

| [ I I
N N I I B B B
0

1

Possible Extension Ideas

Using data from the Web site http:/www.
weatherbase.com, you can research a city they
wish to visit based upon the weather. Explain
why you are going to that city (geographical and
historical information), describe the weather, and
decide what month would be the best time for
you to go.
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Average Rainfall around the World

Activity Answers

1. The range of the data is 0.1 to 75—a range
of 74.9.

2. 50% of the data is inside the box; 25% in the
lower quartile and 25% in the upper quartile.

3. Students may express their answers differently,
but the regions are not all the same size. They
have the same number of pieces of data within
each (as is shown above where the data is
ordered from least to greatest) but their sizes
vary because of the range of the data within
each quartile—the greater the range, the larger
the section.

If students use units of 2, the graph will look
like this:

4. The arithmetic mean is approximately 35.8
(rounded to the nearest tenth). Students may
answer this in a different way but the mean is
not the best statistic to use to analyze the data
because the range of the data is so great.

5. There is a mode; it is 25. Again there are
different ways to express the idea that this is
not a valid statistic to use to analyze the data
because the range is so great and comes from
regions of the globe with much different lines
of latitude.

[N A N A
T T 1T 1T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76
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Average Rainfall around the World

Data Sheet

Place Rainfall Place Rainfall
Annaba, Algeria 25 Fairbanks, Alaska 11
Tokyo, Japan 60 Cartagena, Columbia 37
Buenos Aires, Argentina 39 Cozumel, Mexico 75
South Pole, Antarctica 0.1 Dakar, Botswana 16
Durham, North Carolina 48 Rio de Janeiro, Brazil 43
Toronto, Canada 30 Istanbul, Turkey 25
Santa Maria, Cape Verde 3 Los Angeles, California 14
Canton, China 66 Quebec City, Quebec 45
San Juan, Puerto Rico 53 Hamilton, Bermuda 55

(Totals in inches—Rounded to the nearest inch)

Source: Data from www.weatherbase.com.
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Average Rainfall around the World Activity

Name Date

Graphing Average Rainfall

Directions: Use the data shown to draw a box-and-whisker plot and
then use the graph to help you analyze the data and answer the questions.

15> Order your data from least to greatest.

1= Determine the units you will use on the graph.

15> Label the whiskers.
=5 Find the median, the lower quartile, and the upper quartile.

13> Draw the “box”

1. What is the range of the data?

2. What percent of the data is inside the “box”? In the lower quartile?
In the upper quartile?
3. Are all of the regions the same size? If one of the regions is larger than the

others, does that indicate that there is more data in that quartile?

Why or why not?

4. Find the arithmetic mean of this set of data. Is this a valid statistic to

analyze this set of data? Why or why not?

5. Is there a mode for this set of data? If so, what is it?

Is this a valid statistic to measure the data? Why or why not?
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The Geometry of Hurricanes

Math Skills

 Using geometry, area, and measurement skills
e Scale drawing

e Using ratio and proportion

e Graphing coordinates

 Using computation to solve problems

Materials Needed

o “Finding the Area of a Hurricane” student
activity sheet (p. 30) for each pair of students

“Tracking a Hurricane” student activity sheet
(p. 31) for each pair of students

Overhead transparencies of activity sheets

Rulers

Calculators

Background Information and
Suggested Teaching Strategies

This investigation contains two different
activities. The first shows a map of the Caribbean
with two circles. The smaller of the two circles
represents the eye of a hurricane and students are
told that it has a diameter of 50 miles. The larger
circle represents the hurricane but students

are not given its diameter. The scale shown on
the map indicates the following ratio: 1.5 in. :
500 mi. Metric measurements are also shown.
Students are asked to measure its diameter

(in inches) and, using the scale, calculate its
diameter in miles. After finding the radius,
students use the formula A = 7r? to calculate the
area of the entire hurricane (including the eye).
The cross-hairs in the center of the eye are given

to help students take an accurate measurement.
It may he