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National Geographic Video Presentation: Cyclone g

A

Anyone at anytime, can fall victim to nature’s raging furies. Around the globe, hurricanes, tornadoes,
and typhoons strike — without mercy and often without warning. During the 20th century, more than half a
million lives have been lost to the violent forces of cyclones, tropical storms, and the wicked weather
swirling in and around them.

National Geographic chronicles some of the world’s most shocking storms with gripping footage and
scenes of heart-thumping, real-life drama: roofs ripped from houses, trees snapped like toothpicks, and
trucks tossed about like children’s toys. From twisters sweeping across the Midwest’s “Tornado Alley,” to
the vicious force of Florida’s Hurricane Andrew, to the deadly powerful typhoons of the pacific, the forces
of nature are among the most powerful forces on earth.

Directions: In the space provided below, write five (5) facts that you learned while watching this
video. TURN THIS PAPER IN BEFORE LEAVING. Thanks so much ©
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ichael Plasmeier, Pat Maloney, Meredith O’Neil, Melissa McGowan
Meredith- Hey Melissa, what’s up?
Melissa - Nothing much Meredith
Meredith-Did you know that the San Andreas fault moved six feet in fifteen seconds!
Melissa: No fooling That was the date of the California earthquake!
Merdith: Did you know that normally the plates move only a few CM a year!

melissa: Wow!! The earthquake must have occurred because the pressure built up between the
plates. '

meredith: well, you know how the old saying goes!

both: Ifit hasn’t moved, watch out!

Meredith: Whoa! You know Earthquakes are dangerous.

Melissa: Did you know that buildings can fall down during earthquakes

Meredith: Yea, you don’t want to be on bridge because you know what can happen!(nudge elbow)
Melissa: BAM

Meredith: lets say you on the ground with a large concrete block falling down towards you very
fast!

Melissa: SPLAT! That’s the end of it!

meredith: So remember, watch out because eathquakes are dangerous!
Melissa: Do you know about the ricter scale??

meredith: Sure do! It tells you how much energy is released in an earthquake.

melissa: And each step is 32 times more powerful than the next. Golly, all this talk about
earthquakes are reminding me about Volcanos which are equally dangerous!

Meredith: Got that one right! Did you know that a single volcanic eruption can knock down trees
25 km away like Mt. St. Helens.

melissa: Wow! I would have never guessed!
meredith: Melissa did you know that volcanos shaped our earth billions of years ago??
Mellisa: And is still rapidly changing our earth’s surface! This is more then any other land feature.

Meredith: And did you know there are over 1,500 volcanoes, just on land.



Melissa ~-Wow that’s interesting. But, did you know that an underwater earthquake near could
cause a tsunami in California and did you know that tsunami are huge waves ??2?

(pat and mike enter the room)
Pat- We heard you guys talking about our favorite things, earth quakes and volcanoes.

Melissa- Yeah!

Michar |
- Do you know how volcanoes form?

Melissa- No?

@ Well, let’s tell you.

Pat- Ok, to know how volcanoes form, you need to know about how the plates move under the
Earth. And then you will find out how Earthquakes occur.

——

=7 \
Michael- You ready to get started!

~

Everyone else- Yes!

Mic
Qe
Did you know that the core is hotter than certain parts of the sun?

Girls: Wow! That’s hot. You must need a lot of sunscreen.

Pat: Then in some layers the rock is so hot that it flows. That layer is called the ithosphere.
And then on top of that is he atsenospher@ )

qﬁ[‘?@: Which is divided into continental plates. The plates move around on top of the
ithosphere. They can move together. When 2 continental crust plates move together they form

mountains.

Pat: And when an oceanic plate move together the oceanic plates subduction under the contental
plate.

LM;ij(_:haéﬁNow! Did you know that subduction zones are the leading cause of volcanos? When the
oceanic plate subducts, lava gets trapped underneath.

Pat; And gets pushed up And that’s how volcanoes form.

Meredith: So we (point to Melissa) talked about Earthquakes, and how dangerous they are. We
even managed to give you an example an earthquake.

Mellisa: and then we talked about volconos, where lava spues out and creates more land

Pat: And then we worked on the contental plates
< \M_@ha;l nd showed how the plates move to form volcanos
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Meredith- hey melissa what is up

Melissa - nothing much meredith and yourself

Meredith- oh i am okay but i just watched a movie in science

Meredith- we learned about volcanoes, plates , how the plates were once arranged, earth
quakes,as well as how these all form , and even what the plates will look like in another
million or so years.

Melissa- is that that movie where it gives all of the great information on volcanoes, mountain
forming, earthquakes , and plate techtonics.

Meredith-my favorite fact was the one about the San Andreas fault when it moved six feet
in a span of fifteen seconds.

Melissa -oh that is interesting, but did you know that an underwater earth quake near alska
could cause a tsunami in california ( tsunami are huge waves)

(pat and mike enter the room)
pat and mike -we heard you guys talking about about our favorite things, earth quakes and
volcanoes.

pat- i bet you three did not know that a thing called subduction zones is a cause of volcnoes
and earth

mike-wow! that is fascinaing

(pat does demonstration)



Melissa; No fooling that was the date of the California earthquake!
meredith: alot of people must have died.

melissa: Wow!! That must have occured because the pressure built up between
the plates.

meredith: well, you know how the old saying goes!
both: If it hasnt moved, watch out!

Meredith: Whoa! earthquakes are dangerous.
Melissa: Did you know that buildings can fall down.

Meredith: Yea, you dont wanna be on bridge because you know what can
happen!(nudge elbow)

Melissa: BAM

Meredith: lets say you on the ground with a large concrete block falling down
very fast towards you!

Melissa: SPLAT! Thats the end of it!

meredith: so remember, watch out because eathquakes are dangerous!
Melissa: Do you know about the ricter scale??

meredith: Sure do! It tells you how much energy is released in an earthquake.
melissa: And each step is 32 times more powerful than the next.Golly, all this
talk about earthquakes are reminding me about Volcanos which are equally

dangerous!

Meredith: Got that one right! Did you know that a single volcanic eruption can
knock down trees 25 km away like Mt. St. Helens.

melissa: Wow! i would have never quessed!

meredith: Melissa did you know that volcanos shaped our earth billions of years
ago??
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Purpose
To design an experiment on conduction, convection, radiation, or insulation using the equipment listed.

Materials (circle the ones you choose to use)

» stirring rods * hot water = cold water = ruler

» foam cups = paper towels » graduate = room temperature water
» plastic cups « cloth rags » tape s timer

- glass beakers » thermometers * lamps * paper cups

» tin cans (with different coatings inside and outside)

Title
Insulation

Statement of problem
How will the type of material used affect the amount of time it takes for hot water to drop 10 degrees Celsius?

Hypothesis
If a glass beaker full of hot water is insulated with different types of materials, then the cloth rag will keep the water hot

for a Ionger period of time than a paper towel because beeause the cloth material is thicker.

Independent variable
The independent variable is the different materials (cloth rag and paper towels).

Dependent variable
The dependent variable is the time it takes in minutes for the hot water to decrease 10 degrees Celsius.

Constants, or controlled variables (at least three explained constants) / ( | : |
" 1. Same starting temperature of water. np | QG
2. Same thermometer and units of measure. { L

3. Three beakers of same type. \ !
Standards of comparison, or control (if you had one)
Our standard of comparison is the beaker of hot water without insulation because then we can compare how well each

material actually insulates the beaker of water based on the reference.

Procedure (draw a set up picture and list your procedure step by step)

5 \

{1 1.Fill a beaker with hot water up to 150 mL.
| . Make sure you have taken the starting temperature of the water.
AvEsvor the water in the beaker to drop 10 degrees. Repeat two more times.

| 7. Make a graph with your averages.

4. Hepeat steps, but wrap this beaker in a cloth rag first.
5. Repeat steps again, but wrap a paper towel around this beaker first.
6. With the data, find the total time for each material and beaker by itself. Then, calculate the average.




i

Data table
Type of material Trial #1 Trial #2 Trial #3 Total Average
Beaker without 1:56 minutes 1:55 minutes 1:55 minutes 4:66 minutes 1:55 minutes
insulation
Cloth rag 3:02 minutes 3:30 minutes 3:34 minutes 9:66 minutes 3:22 minutes '
Paper towel 2.46 minutes 2:37 minutes 2:51 minutes 7:34 minutes 2:44 minutes

L
Graph (if possible)

Type of insulation vs. time in minutes to decrease 10 degrees Celsius

no insulation paper towel cloth rag

Type of insulation

Results or conclusion (use complete sentences and explain how your hypothesis is supported or refuted) '
The hypothesis stated that if a glass beaker full of hot water is insulated with different types of materials then the cloth
rag will keep the water hot for a longer period of time than a paper towel. The hypothesis was supported by our results
because the cloth rag insulated the hot water longest before it dropped 10 degrees Celsius. It took 3 minutes and 22
seconds compared to the paper towel which took only 2 minutes and 44 seconds.

Analysis (why do you think this happened?)
The cloth rag probably insulated the hot water the longest because the material is thicker than a paper towel. Since the

paper towel is thin, it can’t hold in the heat very well compared to the thicker cloth rag. Also, the materials in the rag are
compacted together better than the paper towel.

Experimental errors (use complete sentences and list at least three errors that may have affected your results)
1. A potential error could be that measurements were not accurately recorded.

2. A potential error could be that the hot water cooled as it was poured into the beaker, affecting the results.

3. A further source of error could be that the trials had different starting temperature points.

Recommendations or extensions (what other experiments would you now like to do using the same equipment list)
Some recommendations for further experimentation could be using other materials as an insu_!ator, such as paper,
foam, tape, etc.; using cold water instead of hot water but trying to raise the temperature 10 degrees; or testing how long
it takes room temperature water to heat up 5 degrees Celsius using a lamp, but still using insulation.
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1. Title—1 point

2. Statement of problem—2 points

= State the problem in question form, but it cannot be a question that you answer with a “yes” or “no.”
3. Hypothesis—up to 6 points.

« Correct grammar and punctuation—1 point

= An “If . .. then...because” statement—1 point

* Independent and dependent variables correctly placed in the “If . . . then...because” statement—4 points
4. Independent variable—1 point

5. Dependent variable—1 point

6. Constants, controlled variables—3 points

» At least three constants, or controlled variables, listed and explained (ex. 100 mL of hot water, not just water)
7. Control or standard of comparison—1 point

« Listed and explained

8. Procedures and materials—up to 6 points

» Materials listed—1 point

« Procedure is easy to follow

» Procedure is listed as a step-by-step process (ex. step 1, siep 2, step 3, etc.)

« A picture is drawn of the set up and labeled correctly

» Tells how to do the experiment.

« Included “record data” as one of the steps

9. Data table—up to 10 points

« Title on the top line, such as “Insulation vs. loss of temperature”™—1 point

« Neatness of drawing—2 points

» Variables listed on the correct sides of the data table—6 points

= Correct units given in headings, such as “cm” for centimeters—1 point

10. Graph—up to 10 points
= Title on the top line, such as “Type of container vs. heat loss"—1 point

» Neatness—2 points

« Variables listed on the correct axes and clearly spaced—6 points

» Units appropriate and correct—1 point

11. Results or conclusion—up to 5 points

« The results are based on several trials

« Give a conclusion on your experiment using complete sentences—3 points

» Include why your results did or did not support the hypothesis (explain how your hypothesis was supported,
you have not done enough experimentation to prove or refute it entirely)—2 points ' ’

12. Analysis—up to 2 points

= Why did your results occur or why do you think the results turned out the way they did? What is the science
principle behind the results? ;

13. Experimental errors—up to 3 points

« Explain in complete sentences at least three possible experimental errors that could have occurred.

14. Recommendations or extensions—up to 2 points
» Describe in complete sentences another experiment you would like to try with this equipment.

' TOTAL SCORE
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Investigation 6: Earth's Moving Continents - Internet + Research

-~
™ ! - ( PN p ” PN | /
el / {

www.agiweb.org/ies

Click on: Dynamic Planet

Click on: Investigation 6

Click on: On the Move - Continental Drift and Plate Tectonics
Read this page

Click on: Test Your Knowledge

Copy each question (1-5) and record the correct answer
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Click on: Find out about Continental Drift at the bottom of the page

Scroll down and Click on: Evidence Supporting Continental Drift
Read this page

Answer the following questions:
1. What happened in 1912?
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2. What was the most compelling evidence (in Wegener's opinion) that

South America and Africa were once joined?
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3. Why did so few people believe Wegener's Continental Drift Theory?
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Click on: Back

Click on: Why Should Continental Drift Matter to Me?

Read this page

What can scientists predict about some of the features of the Earth
exisﬁng 1'oday'>
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Science - Ms. D'Andrea @%
Grade 8

Directions: Read two (2) selected articles from the magazine given you. Pull out the
interesting information and the important details and record this information on the
enclosed sheets. Sometimes the same information will be in both columns. It is possible to
have more facts on the interesting side than the important side. Summarize the important
information from each article, on the back of this sheet. Hand in at the end of class.

Homework: None Assigned
Monday's final assessment on Dynamic Planet has been rescheduled for

12/22.
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Recommended Daily Intake Page 1 of 2

Lt

.-Reference Values for Nutrition Labeling

(Based on a 2000 Calorie Intake; for Adults and Children 4 or More Years of Age)

Nutrient Unit of Measure Daily Values / / ; 4 /
| o O ﬁ'

i.,..‘. Al AL b A b e st . ' A ek e : A iAo e e e e b “ Lr/r/

| Total Fat . grams (g) . 65 =

Saturated fatty acids grams (g) . 20

Cholesterol milligrams (mg) 300

400

Sodium milligrams (mg)

i

Potassium milligrams (maQ) 3500

Total carbohydrate grams (g) 300

Fiber grams (g) . 25

%

Protein grams (g) * 50

Nutrient Unit of Measure Dail* Values
Vitamin A IntemationalUnit @) | 000
Vltamm C NS m”“grams (mg) s 60
Ccomum om0

Iron milligrams (hg) 18
Vitamin D Intemational Unit W) | 400
VieminE | Intemational UnitU) | 30

L witamink | micrograms (ng) 80
CThemin | miligramsmg) | 15

| Ribofiavin | mitlgrams (rag)

- Niacin milligrams (mg) 20

http:/fwww.netrition.com/rdi “page.html 3/8/2005



Recommended Daily Intake

a L

Vitamin Bs

Folate

Vitamin B,
Biotin
Pantothenic acid
Phosphorusm
IOdme
Magnesium
%Zinc |

Selenium

. Copper
Chromium
 Molybdenum
Chloﬂde

REV. Jan 30, 1998

' milligrams (mg)

micrograms (Hg)
micrograms (pg)
miclt"-c.u_-:;r.éms (pa)
 miligrams (mg)
 milligrams (mg)
 micrograms (o)
' millgrams (mg)
T mitigrams (mg)

| micragrams (ug)
| milligrams (mg)
| milligrams (mo) -
| micrograms (g}
' micrograms (ug)

milligrams (mg)

L 2.0

. 6.0

300
10

1000

. 150

. 400

15

1 70

120

| 75

400

. 3400 !

Page 2 of 2

Nutrients in this table are listed in the order in which they are required to appear on a label in

accordance with 101.9(c)

This list includes only those nutrients for which a Daily Reference Value (DRV) has been established
in 101.9(c)(9) or a Reference Daily Intake (RDI) in in 101.9(c)(8)(iv).

http://www.netrition.com/rdi_page html
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Reading Food Labels - Printer Friendly Page 1 of 9

& e g

You are here: About > Health & Fitness > Pediatrics

OPRAH’s weight-loss secreti Sl ([1Y:

- FREE Fitness Profile! Height: |5 "lft.l? v[ in. Weight:l | lmﬁpruh'ﬁw_'—-.ﬁ

Abau

Reading Food Labels

From Vincent lannelli, M.D.,Your Guide to Pediatrics.

-

Nutrition Facts
Food labels provide nutrition facts and information about the foods that your family eats.

From the amount of calories, fiber, and total fat grams, to the food's ingredients, the food label is your key to the nutrition
information in the foods you provide to your family.

It can help you to increase the healthy nutrients that you want your family to eat, like calcium and fiber, and limit nutrients that
can be unhealthy, like fat, saturated fat, cholesterol, and sodium.

And reading food labels can you to compare foods that you are going to buy and choose foods that are more healthy than
others.

Nutrition Amounserving  %DV*  Amount/serving %DV*

Facts  TgtalFat12g  18% Sodium 940mg 39%

(S;?gb?mwp Sat. Fat 6g 30% Tolal Carb. 245 8%

Servings About 2  Polyunsat. Fat 1.5¢ Dietary Fiber 19 4%

Calories 250
Fat Cal. 110 Monounsat. Fat 2.50 Sugars 1g

‘Percent Daily Vaiues Cholest. 60mg  20% Protein10g  20%

(DV) are based . o .
2.ﬂﬂﬂaxrzglurie digtn. : Vitamin A 0% e Vitamin C 0%  Calcium 6% ¢ Iron 8%

Nutrition Label _ e —

~Serving Size

The serving size and amount of servings per container is your real key to knowing how many calories and other nutrients are
in the foods your family eats.

http://pediatrics.about.com/od/nutrition/ss/food_labels_p.htm 3/8/2005
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Reading Food Labels - Printer Friendly Page 2 of 9

L4

In general, a food with:

e 40 calories per serving is low in calories
e 100 calories per serving is moderate in calories
e 400 calories or more per serving is high in calories

Remember that many packages contain more than one serving and a typical serving is not necessarily the amount you can e
at one time.

For example, the nutrition label pictured above contains two servings in each container. So if you eat the whole thing by
yourself, you are actually eating 500 calories (250 calories per serving X two servings), and not just 250 calories as the label
makes it appear.

A common way that people overeat is by consuming oversized portions and underestimating how many calories are in the
foods they eat. To help avoid this, you might choose to buy single serving packages or remove a single serving from a larger

package and don't eat out of the bag or box itself. Repackaging large bags or boxes of food into smaller, single serving
packages can also be helpful.

Nutrition Amountserving  %0V*  Amouniserving  %DV*
Facts _ TofalFal12g 8% Sodium 940mg 39%
s SatFatég 30% Total Carb. 24y 8%
Polyunsat. Fat 1.59 Digtary Fiber 19~ 4%
1) Monounsat, Fat 2.5¢ Sugars 1g '

Pm!ﬂm?y‘mas Cholest. 60mg  20% Prmmg 20%
(D) are hasad oa 2

00 calonediet  Vitamin A 0% « Vitamin € 0% « Calcium 6% * ron 8%

Serving Size and Calories

'I:c;tﬁa-!_rlfat Grams
Understanding the amount of Total Fat in the foods you eat is important so that you can provide your kids with a low fat diet.
Also keep in mind that unsaturated fats are more healthy than saturated fats and trans fats.

And remember that the American Academy of Pediatrics recommends that everyone 'older than 2 are urged to limit their fat

intake to 30 percent or less of daily calories, and to keep saturated fat to no more than one third of total fat, or 10 percent of
calories.’'

So reading the above food label, you should realize that this isn't the most healthy food for your child to be eating. In addition
to being very high in Sodium (which we will discuss later), about 44% of its calories are from fat (110 Fat Cal/250 Calories pel
serving). Plus it is high in saturated fat, which you just learned you are supposed to limit.

http://pediatrics.about.com/od/nutrition/ss/food_labels p.htm 3/8/2005
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Nutrition Amount/serving
Facts futalbat 190

%DV*

Amount/serving %DV*
Sodium 940mg  39%

Serv. Size 1 cup
(24)

Total Carb. 249 8%

Servings About 2 -

C Ditary Fiber 1g
alories 250
Fat Cal. 110 Sugars 1g

‘pecert DayVaues Cholest 60mg  20% Protein 10g
(DV) are based on 2

Fat Grams

Carbohydrates

Unless you are on the Atkins Diet, carbohydrates should be an important source of calories in your diet.

7,000 calorie diet.  Vitamin A 0% # Vitamin C 0% « Calcium 6% ¢ Iron 8%

Page 3 of 9

In fact, the American Academy of Pediatrics states that ‘after infancy, children should get about half of their daily calories fron

carbohydrates.'

The type of carbs you eat is important though. Instead of foods high in Simple Sugars, you should choose 'starchy foods like

whole-grain breads and cereals, beans and rice, potatoes, and pasta.'

In addition to choosing foods that don't have a lot of sugars in them, you can check the ingredient list to avoid foods with
added sugars. If things like corn syrup, high-fructose corn syrup, fruit juice concentrate, maltose, dextrose, sucrose, honey, o
maple syrup, are listed in the first few ingredients, then the food does have added sugars and you might look for a alternative

with less sugar.

http://pediatrics.about.com/od/nutrition/ss/food_labels_p.htm

3/8/2005
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Nutrition Amoun/serving %DV*  Amount/serving %DV*
Lo e e P e A e LS S N AR S A A

;:%!51 Total Fat12g  18% Sodium 940mg 39%
oy SatFatég 3% (O

Galories 250
Fat Cal. 110 Monounsat. Fat 2.50 Sugars 1g

(DV) are based on 2
2.000 calorie diet.

Vitamin A 0%  Vitamin C 0% ¢ Calcium 6% e Iron 8%

Total Carbohydrates

Servings About 2 Polyunsat. Fat 1.59 Dietary Fiber 19 4%

Percent Daily Valies Cholest. 60mg  20% Protein10p  20%

Page 4 of 9

Fiber is an important part of a healthy diet and most experts recommend that both children and adults eat a high fiber diet.

According to the American Academy of Pediatrics, 'people who eat a lot of fiber are less likely to be obese, have heart

disease, or develop problems affecting the bowel, including constipation and cancer.’

Eating a lot of foods high in fiber is especially important to prevent and treat constipation in your children.

How much fiber do kids need? The general recommendation is that the amount of fiber that they eat each day should be equ:

to their age in years plus 5. So a 5 year old needs 10g of fiber each day and a 12 year old needs about 17g.

Foods that are usually high in fiber include fruits, vegetables, and whole grain cereals and breads. And reading food labels ce
help you to choose foods that are high in fiber. For example, the food label pictured above shows just 1g of dietary fiber, whilt

a food high in fiber, like a can of vegetable soup, might have 4 or 5g of fiber per serving.

http://pediatrics.about.com/od/nutrition/ss/food_labels_p.htm

3/8/2005
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Nutrition Amount/serving %DV*  Amoun/serving %DV*
Facts  ToalFat12g  18% Sodium940mg 39%

Serv.

Servings About 2 Polyunsat. Fat 1.5¢ Dielary

Galories 250 oot il
Fat Cal. 110 Monounsat. Fat 2.5¢ Sugars 1g

Sizetc
oo P Salfatbg 0% Tolal a2y %

(DY) are based on 2
2,000 calorie diet.

Vitamin A 0% e Vitamin C 0% « Calcium 6% e Iron 8%

Fiber

- Vitamins

Percent Oaily Values Cholest. 60mg  20% Protein10g  20%

Page 5 of 9

Reading food labels can also help you find foods that are high in certain vitamins and minerals that your kids need, like

calcium and iron.

Keep in mind that foods that are high in calcium contain about 20 to 30 percent of a child's percent daily value per serving. If
your child doesn't drink a lot of milk or other dairy products that are high in calcium, be sure to check the food labels and find

foods high in calcium to make sure that your child gets enough.

Also be aware that teens need more than the 100% DV listed on food labels. They actually need 130% DV of calcium and the

makes choosing high calcium foods even more important.

—_——

By checking the Calcium % in foods, you will see that certain products, like orange juice, can have any where between 5 and

30% calcium, so check those food labels.

http://pediatrics.about.com/od/nutrition/ss/food_labels_p.htm

3/8/2005
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Nutrition Amouni/serving %DV* Amount/serving %DV*
Facts Total Fat12g  18% Sodium 940mg 30%

(249g) P sat.Fat 6g 30% Tolal Carb. 249 8%

Servings About 2 Polyunsat. Fat 1.5¢ Dietary Fiber 19 4%

Calories 250 Monounsat. Fat 2.5¢ Sugars 1

Fat Cal. 110

(DV) are based ona =
2,000 calorie diet. "¢

Vitamins

Cholesterol Sodium Protein

Like fat, you should limit the amount of cholesterol and sodium in your child's diet.

*Percent Daily Values cholesl BOmg 20%  Protein 10g

Page 6 of 9

If you consider that 5% DV or less is low and 20% DV or more is high, you can see that the food label pictured above is high i

both cholesterol and sodium.

According to the American Academy of Pediatrics, 'protein should make up about 10 to 12 percent of each day's calories.' Bu

keep in mind that most children in America get more protein than they need in their diet.

http://pediatrics.about.com/od/nutrition/ss/food_labels_p.htm

3/8/2005
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Nutrition Amounl/serving %DV*  Amount/serving %DV*

Facts  TopaiFat12g  18%

?f%@?’zmup Sat.Fat6g  30% Tolal Carb.2dg 8%

Servings About 2 Polyunsat. Fat 1.5¢ Dietary Fiber 19~ 4%

Calories 250
Fat Cal. 110 Monounsat. Fat 2.5¢ Sugars 1g
*Percent Daily Values '

(DV) are based on 2 -
2,000 calorie diet. ~ Vitamin A 0%

* itamin C 0% ¢ Calcium 6% e Iron 8%

Cholesterol Sodium Protein

Percent Daily Value TTT——

Understanding the Percent Daily Values on a food label can help you choose foods that are high in good nutrients and low in
bad nutrients.

Remember that 5% DV or less is low and 20% DV or more is high for a food component. So for things like fat, saturated fat,
trans fat, cholesterol, or sodium, look for foods with a low % DV. For these nutrients, you should try to eat less than the 100%
DV.

And look for a high % DV for ‘good things,' like dietary fiber, vitamin A, vitamin C, calcium, and iron. You should be eating at
least the 100% DV for these nutrients.

One thing to consider is that the % DV is based on a 2,000 calorie diet, which is the average energy needs for a child that is 7
10 years old. So for your older children and teens, they will likely need more than 100% DV.

Also remember that the Percent Daily Values are listed for a single serving, so if you eat two servings, you should double %
DV. For this food label, you can see that eating two servings provides your kids with almost 80% of their Percent Daily Value
of sodium!

http://pediatrics.about.com/od/nutrition/ss/food_labels_p.htm 3/8/2005
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Nutrition Amount/serving % Amount/serving oDV

Facts

5 o Total Fat 12q

(24%9) Sat. Fat 6g

Servings About 2 Polyunsat. Fat 1.

c?lunes 20 Monounsat. Fat 2
‘ Cholest. 60mg “28% Protein 10g

Vitamin A 0% « Vitamin C 0% » Calcium 6% ¢ Iron 8%

Percent Daily Value

R e e P e S pete s

Ingredients
Reviewing the ingredients list is important, especially if your kids have food allergies.

Reading the food label pictured above, you can see that this food has cow's milk and eggs, so wouldn't be a good idea for a
child with a milk and egg allergy.

The ingredient list can also help you to avoid foods with added sugars. If things like corn syrup, high-fructose corn syrup, fruit
juice concentrate, maltose, dextrose, sucrose, honey, or maple syrup, are listed in the first few ingredients, then the food doe:
have added sugars and you might look for a alternative with less sugar.

http://pediatrics.about.com/od/nutrition/ss/food_labels_p.htm 3/8/2005
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Nutrition Amouni/serving %DV*
Facts  TolFat12g  18%

Amount/serving %DV*
Sodium 340mg  39%

(S;?gg?m W sat. Fat 6a 30%

Total Carb. 249 8%

Servings About 2 Polyunsat. Fat 1.5¢

Dietary Fiber 19 4%

Calories 250 “monounsat. Fat 2.5q

Sugars 1g

Fat Cal. 110
“Percent Daiy Vaies Cholest. 60mg  20%
(DV) are based on 2
2,000 calorie diet

Ingredients

©2005 About, Inc. All rights reserved. A PRIMEDIA Company.
User Agreement | Patent Info. | Privacy Policy | Kids' Privacy Policy

Vitamin A 0% « Vitamin C 0% » Calcium 6% e Iron 8%

Protein10g  20%

http://pediatrics.about.com/od/nutrition/ss/food_labels_p.htm

Page 9 of 9

3/8/2005
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From: Michael Plasmeier [plasmeier180@msn.com]
Sent: Tuesday, March 08, 2005 6:17 PM

To: 'd'andrea@havsd.net'

Subject: Graph and Nutrients Project

Attachments: DietaryGuildlinesA2005.pdf; Sample Nutrient Workbook.xls; Recommended Daily Intake.htm

First | tried to make the graphs took 10-15 minutes in Excel. Alll need to do is the percent graph which uses
class data. | attached my work. (Hint: you need to use the tabs in the lower left corner)

| then looked around for nutrients information. | found the new dietary guidelines for Americans online. This
included information on what this project is about and more. They are attached.

| then found a database that tells the amount of nutrients in almost every food here:
hitp://www.nal.usda.gov/fnic/foodcomp/search/

You then need to convert the amounts it gave you into %DV by using the suggested 100% values.
| have attached a chart giving these values and more information about labeling for foods.

Also here is a site that gives more info on nutrition:
http:/pediatrics.about.com/od/nutrition/ss/food_labels.him

" _Michael

3/9/2005



Third Quarter Science Project

Ms. D'Andrea
Period 3

Due Date: April 7, 2005
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Common Types of Eraphs Name
and Their | Jees

Purpose: graphs organize and present data. The organization and presentation
makes the data easier to understand. Graphs can present large amounts of data at
a glance and in a small amounf of space. Many graphs gwe a view of the shape of

the data.

Types :
Histogram or Bar Graph -
May be oriented horizontally or vertically.
Bars should be all the same width
Best suited 1o discrete data, that is, data that is-not continuous but is
distinct, countable, and separate from other information,

Exampies_ number of car colors in a parking lot,

number of people that like a certain kind of music
Other types.of bar graphs .
o SIde by-mde bar graph - compar'e dtffe.r‘en'r groups on 1~he same
' . ~characteristic -
Stacked bar gr'aph - used to show how two or more par"rs make up a
‘ whole on 'rhe same char‘acfemshc SRR

Line Graph ;

~ Best suited for con'rmuous data, such as.a frend or flucturmons on. changes i -

a 'rrend ‘

Finding a proper scale is a problem
- scale must show clear difference be?we.en 'rhe greatest and smalles’r

- scale must show the degree of accuracy required
Circle or Pie Graph
Best suited to showing percentages of a whole
Easy to read and see the value of each item
Maker must understand angular measurement and percentages
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("‘My Week's Intake of Nutrients”),
3. Label the column on the left as the independent

variable (Nutrient). Underneath, list each type of

1. Draw a data table as shown beiow.
2. Give your table a title that identifies your variables

nutrient you used for the independent variable
(Calcium, Fat, Sodium, Iron).
4. Label the columns to the right as the dependent
variable (Total %Daily Yalue). Draw boxes under these-
columns in which you can record the results of each

trial for each activity (Monday, Tuesday, etc.).

S. Include a column at the far right to record the
average %DY for each nutrient. To calculate the
average %DV, add the %DV for each nutrient, then
divide the total %DV by the number of days.

My Week’s Intake of Nutrients

Nutrient ; Total %Daily Yalue

Monday [Tuesday| Wednesday | Thursday | Friday[ Saturday] Sunday| Average
Calcium | 40 | 50 120 70 Fisef 70 | s0 | 80
Fat | @0 | 100 | 200 80 1 140] 160 | 80 | 130
Sodium | 60 | 90 110 60 160 80 70 | 90
Iron 30 40 50 30 40 | 60 30 40 J

‘“ To make a lin

" 1. On graph paper, draw a set of axes (x and y).
2. Give your line graph a title (“My Calcium Intake
Over Time"), '

3. Label the x-axis with your independent variable
(Days of the Week) with the values of the

independent variable (Monday, Tuesday, etc.).
4. Label the vertical y-axis with your dependent

graph:

variable (Total %Daily Yalue). Place a scale that
includes all the values of your dependent variable

along the y-axis. :
5. Plot a point on the graph for each piece of data.

e

5
§
£

8
2
3
3
g
:
g
5

on the x-axis.
Then, draw an
imaginary horl-
zontal line from
the 40% mark
on the y-axis.
Plot the point
where the lines
intersect. When
you’ve plotted
the points for
all your data, con- :
nect the points.

—130 Z

Example: The total %DV of calcium on Monday is 40%.
To locate this point in your graph, draw an imaginary .

vertical line from

the Monday mark My Calcium Intake Over Time

!

WRE——

@ opn
2120,
é 100

80

s .

tN %Dai'ly
3

20 m SCIENCE WORLD

-
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Tables, Charts, i Graphs

: 10 imake a bai® sSiapri:
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 title (*“Class Rating In

1. On graph paper, draw a set of axes (x and y).

2. Give your bar graph a title (“My Average Intake of
Nutrients"”).

3. Label the horizontal (x) axis with your independent
variable (Type of Nutrient), including the nutrients you used
for the independent variable (Calcium, Fat, Sadium, lron).
4. Label the vertical (y) axis with your dependent
variable (Average %Daily Value) and a scale that marks
the values of the dependent variable.

5. For each independent variable, draw a solid bar to
the height of the My Average Intgke of Nutrients.
corresponding value o Fa ,

of the dependent 3 140‘[ .

variable. Example: $120 .

The average %DV of %“100 - i

calcium consumed Q sor° 5

is 80%. Draw abar = 60t

above the “calcium” E" a0t -

label on the x-axis g 20+ & H

to the 80%DV mark < oL L 2 1 =~ g
Calcium™ Fat Sodium Iron

on the y-axis,
y Type of Nutrient

-.-.clto--a-‘-o---IOloconlla.cb--lc.A.olh.l'-l---o'ool1.lsl‘.---lcuooun-.-.--olluuln-.---- -

To make a pie chart:
1. Draw a circle with a Class Rating in

compass, ~ Calcium Intake
2. Give your pie chart a

Calcium Intake”).

3. Mark the center
with a-point; this is
where each pie
“slice,” or wedge,

will start,

4. Measure a wedge
for each level of the
independent variable
(High, Average, Low, or
Really Low). First, convert
your data from percentages to

angle degrees. Example: If 40% of classmates get a
high mark for calcium intake, the pie wedge for
“high” would be 40% of the 360° circle, or 144°

(360 x .4 = 144). Position a protractor at the center
point of the circle. Mark 0° and 140° angles with
points on the edge of the circle. Draw a line from
these points to the center of the circle.

5. Label the wedge (include its percentage),

6. Measure your next wedge from the edge of the
first. When finished, the entire circle should be filled,
and the angles of the wedges should add up to 360°.

‘REALLY

fpp e
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Super Fizzers Simple Report

[/1./ Title: The effect of the temperature of water on the length of time it takes for the
effervescent tablet to dissolve.

%./Introduction:

1. Rationale: We conducted this assignment because it was assigned to us. We are
learning about experimental design and how to write a lab report just like this one.
Also we heard earlier that molecules move faster when they are hot, and this
experiment can show this.

2. Purpose: We hoped to learn that our hypothesis is true, and whether we wrote the
report properly.

3. Hypotheses: If the temperature of water decreases, the time it takes the
effervescent tablet to dissolve increases.

u@xperimemal Design:

IV: Temperature of water

Ice Water Room Temperature Hot Water
Water

1 tablet (us) 1 tablet (us) 1 tablet (us)

5 tablets (total) 5 tablets (total) 5 tablets (total)

DV: Length of time it takes for effervescent tablet to dissolve.

e C: amount of water

e Type of cup

e Type of effervescent tablet

e Amount of effervescent tablet (half a tablet)

Mrocedure:

1. From the central supply area, obtain 75 mL of ice water.

2. Add one half effervescent tablet.

3. Record the time (sec) for the tablet to completely dilssolve. Discard the
solution as directed by your teacher.

4. From central supply, obtain 75 mL of room temperature water. Repeat
steps 2-3.

5. From central supply, obtain 75 mL of hot water. Repeat steps 2-3.



P 6. To create repeated trials, record your group’s data on the class data table.
' 7. Compute the average time for dissolving at each temperature using the
values from the class data table.
8. Construct an appropriate graph of the data.

Note: Approved change in procedure from directionS

psults

Data Table: Need, coming
e Graph:
Nead
Summary:
6. nclusion

Vhat was the purpose of the experiment?

b. What were the major findings? 6S & powp

We found that when the temperature of water is increased, the length
of time for one-half of an effervescent tablet to completely dissolve in
75mL of water.
¢. Was the hypothesis supported by the data?
Yes, our hypothesis was supported by our findings.
ow did your findings compare with other researchers or with mformatlon
in the textbook. V. ,{ /:,,,('(’Cﬂ fo ohgt e Ve {,{ /5,(
e. What possible explanations can you offer for your fmdmgs"
We can possibly explain that effervescent tablets dissolve quicker
because we learned in class that molecules move faster when heated.
Because half of an etfervescent tablet dissolved faster in hot water, the
molecules must have been moving quicker to join up with the water
=\ molecules, and therefore dissolving faster then in 75mL of cold water.
@Vhat recommendations do you have for further study or improving the
ex

periment?
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Super Fizzers Simple Report

1. Title: The effect of the temperature of water on the length of time it takes for the
effervescent tablet to dissolve.

2. Introduction:
1. Rationale: We conducted this assignment because it was assigned
to us. We are learning about experimental design and how to write a lab
report just like this one. Also we heard earlier that molecules move faster
when they are hot, and this experiment can show this.

4 Purpose: We hoped to learn that our hypothesis is true, and
whether we wrote the report properly.

3. Hypotheses: If the temperature of water decreases, the time it takes
the effervescent tablet to dissolve increases.

3. Experimental Design:

IV: Temperature of water

Ice Water Room Temperature Hot Water
Water

1 tablet (us) I tablet (us) I tablet (us)

5 tablets (total) 5 tablets (total) 5 tablets (total)

DV: Length of time it takes for effervescent tablet to dissolve.

e C: amount of water

e Type of cup

» Type of effervescent tablet

s Amount of effervescent tablet (half a tablet)

4. Procedure:
1. From the central supply area, obtain 75 mL of ice water.
2. Add one half effervescent tablet.
3. Record the time (sec) for the tablet to completely dilssolve. Discard the
solution as directed by your teacher.
4. From central supply, obtain 75 mL of room temperature water. Repeat
steps 2-3.
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5. From central supply, obtain 75 mL of hot water. Repeat steps 2-3.

6. To create repeated trials, record your group’s data on the class data table.
7. Compute the average time for dissolving at each temperature using the
values from the class data table.

8. Construct an appropriate graph of the data.

Note: Approved change in procedure from direction.

5. Results:
e Data Table:

Length of Time for half an Effercent Tablet takes to Disolve in &2/
Temp. of Water  Table1 Table 2 (us) Table3 Table4 Table5 Average

Hot Water 27.81 25 69 28.24 18.36 33.682
Room Temp Water 39.54 42 241 54.68 43.63 84.17
lce Water 800 102 347 96 77 304
e Graphs:

The effect of the temperature of water on the length of time it takes
for the effervescent tablet to dissolve.
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The effect of the temperature of water on the length of time it takes
for the effervescent tablet to dissolve.

900 +
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3 Tablel
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D Average

| |=—)Linear (Average

600 +—
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300

200

/

{

1 ul'Wat!er—“’"""J‘ ~—"Room Temp Water

Bar Graph of Data

e Summary: We found that our hypothesis was supported by our data. As the
temperature of water was decreased, the amount of time for a table to dissolve
decreased. We did find a problem with Table 1°s results for Cold Water,
which was way out of line. We also had a discrepancy about when to record
that a tablet was completely dissolved. This is why we believe that we can not
count Table 1’°s result for cold water. However, we still included it in our
averages.

6. Conclusion:

a. What was the purpose of the experiment?
We conducted this assignment because it was assigned to us. We are
learning about experimental design and how to write a lab report just
like this one. Also we heard earlier that molecules move faster when
they are hot, and this experiment can show this. We hoped to learn
whether our hypothesis is true, and whether we wrote the report
properly.

b. What were the major findings?
We found that when the temperature of water is increased, the length
of time for one-half of an effervescent tablet to completely dissolve in
75mL of water.

c. Was the hypothesis supported by the data?
Yes, our hypothesis was supported by our findings.

d. How did your findings compare with other researchers or with information

in the textbook.
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We have not researched other experiments or other findings about
effervescent tablets dissolving in water.
e. What possible explanations can you offer for your findings?
We can possibly explain that effervescent tablets dissolve quicker
because we learned in class that molecules move faster when heated.
Because half of an effervescent tablet dissolved faster in hot water, the
molecules must have been moving quicker to join up with the water
molecules, and therefore dissolving faster then in 75mL of cold water.
f.  What recommendations do you have for further study or improving the
experiment?
We recommend that there should be a standardized way to figure out
whether a tablet is completely dissolved.
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/\Zw/ The Physics of a Baseball

Baseballs are made specifically for the game of Baseball. The way the ball bounces, the
way the ball flies though the air, and the way it flies, all are parts of baseball. In fact, the game and
game strategies all take in consideration how baseballs fly. The pitcher throws the ball in a certain
way to make the ball fly over the plate, but very hard to hit. Generally the core of a baseball is
cork, rubber, or a mixture of the two. Around the core are various materials including yarn and
twine, or sometimes wool. A leather cover is put on, in two pieces, and stitched together using 104
stitches of waxed red cotton thread. (http://en wikipedia.org/wiki/Baseball %280object%29).

Richard Fitzpatrick from the Physics Department at the University of Texas at Austin has a
page on the physics of baseball pitching at
http:/farside.ph.utexas.edu/teaching/329/lectures/node69.html. He says that a baseball in flight is
subject to three distinct forces. These are, gravity, which causes the ball to accelerate vertically
downwards. This force is all around us and can not be avoided. The second force is air drag,
which impedes the ball's motion through the air. This can be affected by the smoothness of the
ball. The third force is called the Magnus force, which permits the ball to curve laterally. This is
caused by the ball spinning through the air. The pitcher has direct control on how the ball spins.
However, he can not really affect the smoothness of the ball, or can not at all affect the force of
gravity on the ball. He can also alter the force at which he throws it. In fact, the different type of
pitches, make the ball spin in different ways. He is a diagram of how the ball spins from the above

ISI=Y

fastball curveball slider screwball

A curveball is thrown by having the pitcher makes a finger-snapping, wrist twisting
movement as the ball is released. This creates a top spin, so that the top of the ball is moving
forward against the air, while the lower half is spinning backward and moving the same direction
as the air. (http://wings.avkids.com/Book/Sports/advanced/curveball-01.html) The aerodynamics
of a baseball can also be summed up like this:




Lower air pressure

http://faculty tcc fl. edu/scma/carrj/Java/baseball4 html is a very good simulation of hitting a
baseball and how it flies. Also, there is research about if'a corked bat will improve how you hit it.
Aluminum bats also make the ball easier to hit. Alan M. Nathan from the Department of Physics
at the University of Illinois at Urbana-Champaign said in the document
http://www.npl.uiuc.edu/~a-nathan/pob/corked-bat-remarks.doc that the use of a corked bat has no
affect on a long fly ball. However, the corked bat is lighter, allowing a contact-type hitter to hit
the ball easier by being able to maneuver the bat easier. Aluminum bats increase the sweet spot of
the bat, and make it much easier to hit an inside pitch.

Also, work is being done to reduce injuries from baseball in Little-Leagues across the
country. These balls are softer and lighter. A study by the National Institute for Sports Science
and Safety at http://www.nisss.org/balltest htm, finds that the stiffer the ball, the greater the impact
force. This means that if you make a ball lighter, it will hit softer. This causes fewer injuries in
young players.

Baseball is all about physics. That is why pitchers and batters need to know about physics and
aerodynamics. The way the ball is thrown, the way it is hit and the type of bat and balls used all
have an effect on the game. Corked bats and aluminum bats change the way the bat can be hit.
Special balls are used to reduce injury to little kids.

Most of these sites linked from http://www.npl.uiuc.edu/~a-nathan/pob/index.html
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How a Baseball Bounces

Baseballs are made specifically for this game. The way the ball bounces, the way it flies though
the air, all are parts of Baseball. In fact, the game and game strategies wind around how baseballs
fly. The pitcher throws the ball so it flies through the air in a certain way. Generally the core of
the ball is cork, rubber, or a mixture of the two, and is sometimes layered. Around that are various
linear materials including yarn and twine, sometimes wool is used. A leather cover is put on, in
two pieces, and stitched together using 104 stitches of waxed red cotton thread.

(http://en. wikipedia.org/wiki/Baseball_%280object%629).

Richard Fitzpatrick from the physics department at the University of Texas at Austin has a
page on the physics of baseball pitching
(http://farside.ph.utexas.edu/teaching/329/lectures/node69.html). He says that a baseball in flight
is subject to three distinct forces. The first force is gravity, which causes the ball to accelerate
vertically downwards. This force is all around us and can not be avoided. The second force is air
drag, which impedes the ball's motion through the air. This can be affected by the smoothness of
the ball. The third force is the Magnus force, which permits the ball to curve laterally. This is
caused by the ball spinning through the air. The pitcher has direct control on how the ball spins.
He can not realily affect the smoothness of the ball, and can not at all affect the force of gravity on
the ball. He can also alter the force at which he throws it. In fact, the different type of pitches,
make the ball spin in different ways. He is a diagram of how the ball spins from the above

OQOU

fastball curveball slider screwball

A curve ball is thrown by having the pitcher makes a finger-snapping, wrist twisting
movement as the ball is released. This creates a top spin, so that the top of the ball is moving
forward against the air, while the lower half is spinning backward and moving the same direction
as the air. (http://wings.avkids.com/Book/Sports/advanced/curveball-01.html) Like this:
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http://faculty.tce.fl edu/scma/carrj/Java/baseball4.html is a very good simulation of hitting a
baseball. There is also a lot of controversy about it a corked bat will improve how you hit it or the
use of aluminum bats. Alan M. Nathan from the Department of Physics at the University of
Illinois at Urbana-Champaign in the document: http://www.npl.uiuc.edu/~a-nathan/pob/corked-
bat-remarks.doc says that the use of a corked bat has no affect on a long fly ball. However, the bat
is lighter, allowing a contact-type hitter to hit the ball easier by being able to maneuver the bat
easier. Aluminum bats increase the sweet spot of the bat, and make it easier to hit an inside pitch.

Also, work is being done to reduce injuries from baseball in little-leagues. These balls are
softer and lighter. A study by the National Institute for Sports Science and Safety at
http://www.nisss.org/balltest. htm, finds that the stiffer the ball, the greater the impact force. This
means that if you make a ball lighter, it will hit softer. This causes fewer injuries in young players.

Baseball is all about physics. That is why pitchers and batters need to know about physics. The
way the ball is thrown, the way it is hit and the type of bat and balls used all have an effect on the
game. Corked bats and aluminum bats change the way the bat can be hit. Special balls reduce
injury to little kids.

Most of these sites linked from http://www.npl.uiuc.edu/~a-nathan/pob/index.html
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Baseball (object)

From Wikipedia, the free encyclopedia.
(Redirected from Baseball (ball))

A baseball is a ball used primarily in the sport of the same name,
baseball. It is generally approximately 9 inches 323 ¢cm) in
circumference, and 5 ounces (142 g) in weight, although smaller
balls may be uscd in-shildren's leagues. Construction varies.
G&Eﬁﬂi‘fﬁébom of the ball is cork, rubber, or a mixture of th
/" two, and is sometimes layered. Around that are various linear
[ materials including yarn and twine, somteimes wool is used.
leather cover 1s put on, in two pieces, and stiched together using
Mof waxed red cotton thread.

e ——— T —— e ppp— —

Cushioned cork cores were patented in the late 19th century by
sports equipment manufacturer and former baseball star Al
Spalding. In recent years various synthetic materials have been
used to create baseballs; however, they are generally considered o
lower quality, and are not used in the major leagues,_Using different types of materials affects the performance of =
the baseball (Generally a tighter-wound bascball will jump off the bat faster, and go farther. Since the baseballs
used today ar nd-tighter than in previous years, notably the dead ball era, people often say that the ball is
“juiced". The height of the seams also affect how well a pitcher can pitch.

In the early years of the sport, only one ball was typically used in each game, unless it was too damaged to be
usable; balls hit into the stands were retrieved by team employees in order to be put back in play, as is still done
today in other sports. Over the course of a game, a typical ball would become discolored due to dirt, and often
tobacco juice and other materials applied by players; damage would also occur, causing slight tears and seam
bursts. However, after the 1920 death of batter Rav Chapman after being hit in the head by a pitch — perhaps due
to his difficulty in seeing the ball during twilight — an effort was made to keep clean, undamaged balls in play.
Today, several dozen baseballs are used in a typical professional game, due to scratches, discoloration, and
misshapenness that can oceur during the game. Spectators are now generally allowed — and even encouraged — to
keep baseballs that are hit or tossed to them, one reason some people enjoy going to a baseball game. Balls hit out
of the park for momentous occasions (record setting, or for personal reasons) are often requested to be returned by

the fan who catches it, or donated freely by the fan.

There are several historic instances of fans catching or attemping to catch baseballs:

# The ball that Mark McGwire hit for his 62nd home run of the 1998 baseball season, breaking Roger
Maris's record, was sold by a fan to a collector of sports memorabilia for over one million dollars.

s Larry Ellison famously retricved both Barry Bonds's 660th and 661st home runs.

= Steve Bartman interfered with a play while attempting to catch a foul ball, causing the Chicago Cubs not to
get an out in "The Inning" during the 2003 NLCS.

The Major League Baseball rulebook has guidelines for the size. weight and construction of the baseball for use in
the major leagues.

"The ball shall be a sphere formed by yarn wound around a small core of cork, rubber or similar material,
covered with two stripes of white horsehide or cowhide, tightly stitched together. It shall weigh not less
than five nor more than 5 1/4 ounces avoirdupois and measure not less than nine nor more than 9 1/4
inches in circumference."

http://en. wikipedia.org/wiki/Baseball_%28bal%29 ' 5/9/2005



STATIC AND DYNAMIC BEHAVIOR OF
MODIFIED AND TRADITIONAL BASEBALLS

Shonn P. Hendee, M.S.
Richard M. Greenwald, Ph.D.
Joseph J. Crisco, Ph.D.
Work was performed at the Orthopedic Biomechanics Institute, Salt Lake City, UT

Funding was provide by the National Operating Committee on Standards for Athletic Equipment
(NOCSAE)

RESULTS

The peak impact force was found to increase approximately linearly with increasing
baseball ball velocity. There was also a strong correlation between the static stiffness of
the baseball and the peak impact force; the stiffer the ball, the greater the impact force. In
this figure, each baseball model is identified by a circle whose color is mapped to its
stiffness (i.e. the softest of the modified balls are purple and the hardest of the traditional
balls is red).

T Tl G——— —— — STIFFNESS(Nfcm)
. 3500

Force (kN)

The impulse of the impact force was found to correlate most closely with baseball mass.
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The coefficient of restitution (COR) of all baseball ball models decreased with increasing
velocity. Some modified baseballs met the NCAA standard for performance at the
required test velocity of 60 mph, but their performance rapidly decreased with increasing
velocity. The performance for most of the modified balls was generally below the
existing standards. Note that these COR measurements are with respect to a flat wall. The
COR for a ball and bat during an actual swing has not yet been reported.

ABSTRACT

A leading cause of injury in youth baseball is impact with a baseball. To reduce the risk
of injury, manufacturers have produced modified baseballs for youth play that are more
compliant than traditional baseballs. Determination of the efficacy of these modified
baseballs in reducing injury risk requires an understanding of the injury mechanisms and
information about the impact properties of the ball. This study addressed the latter by
investigating the relationship between quasi-static mechanical properties and dynamic
impact variables of baseballs. Eleven traditional and eight modified baseball models (n =
8/model) were studied. Quasi-static load vs. displacement curves were obtained for each
baseball model, from which average ball stiffness and energy loss were calculated. The
dynamic impact variables of peak force, impulse, duration and coefficient of restitution
(COR) were determined from force-time profiles of balls impacted into a load cell and
from velocity data. Impact velocities ranged from 13.4 to 40.2 m/s. Peak force increased
linearly with increasing ball stiffness (r2 = 0.948 for impacts at 26.8 m/s). Impulse of
impact increased linearly with both ball mass (12 = 0.806) and COR (12 = 0.899). COR
decreased with increasing velocity in all balls tested, although the rate of decrease varied
among the different models. Energy loss (hysteresis) calculated from the quasi-static load
vs. displacement data was not useful in predicting some dynamic energy loss (COR2).
These resuits indicate that static parameters can be useful in predicting dynamic impact
variables, and may therefore be useful in estimating the relative safety of vartous baseball
models.

With regard to injury, these results suggest that modified baseballs that are both sotter
and lighter than traditional baseballs would possess the greatest potential to reduce both
the frequency and severity of injury from impact.



INTRODUCTION

Baseball is a popular source of recreational activity for young people throughout the
world. While there are numerous benefits associated with youth participation in sports-
related activities, most sports, including baseball, inherently pose some risk of injury to
players. Although the overall incidence of baseball-related injuries is low compared with
that for other popular team sports such as football, serious and even fatal injuries
occasionally occur in baseball. In the United States between 1973 and 1995, 88 children
in the 5 to 14 age group died from injuries sustained while playing baseball, softball, or
teeball (Adler & Monticone, 1996). Most of these baseball-related deaths were attributed
to impact with the batted or thrown ball. Furthermore, Adler and Monticone reported that
ball-player impact was the leading cause of baseball-related injuries requiring emergency
room treatment among children in the 5 to 14 age group in 1995, accounting for an
estimated 55% of all such injuries. In an effort to reduce the incidence and severity of
baseball injuries associated with ball-player impact, several sporting goods manufacturers
have developed modified baseballs that are promoted as being "safer” for youth play.
There are two components required to predict the efficacy of these balls in reducing the
incidence and severity of impact-related baseball injury: (1) understanding of the injury
mechanisms involved and (2) characterization of the impact properties of the balls. The
present study addresses the latter of these two components. Other researchers have
investigated impact characteristics of baseballs by impacting anthropomorphic test
dummies with traditional and modified baseballs and measuring the resulting head
acceleration (Viano et al., 1993). They found that modified baseballs reduced peak
impact force and peak head acceleration. Static baseball parameters were not investigated
in that study. Heald and Pass (1994) used cadavers and a Hybrid III anthropomorphic test
dummy to investigate the relationship between ball stiffness and head injury risk caused
by impact with baseballs. They concluded that there was a strong relationship between
ball stiffness and risk of head injury.

In this study, we performed quasi-static compression tests and dynamic impact tests on
several commercially available traditional and modified baseballs, and sought to
determine whether static parameters correlate with dynamic variables. The hypothesis of
the present study was that static and dynamic impact characteristics of baseballs are
correlated. If such a correlation exists, then static parameters, which are relatively simple
to measure, might be useful in predicting the injury-reducing potential and field
performance of modified baseballs.

MATERITALS AND METHODS

Nineteen commercially available ball models were utilized in this study: eleven
traditional and eight modified. Traditional baseballs were defined to be those consisting
of a cork or combined cork and rubber core wound with yarn and wrapped with a stitched
two-piece leather cover. The modified baseballs used were those in which the
manufacturer modified the material composition or construction with the objective of
making the balls safer in impact situations than their traditional counterparts. Three balls -



of each model were used in the static tests, and five of each model were used in the
dynamic tests. Least squares regression was used to make comparisons of all measured
variables among the various ball models, and correlations between static and dynamic
variables were evaluated.

Ball mass was determined by calculating the average mass value obtained from all balls
tested of a given model. Ball stiffness was determined by measuring load and
displacement while compressing the balls between parallel plates. Compressive loads
were applied to the baseballs using an MTS 858 Bionix Material Test System (MTS,
Minneapolis, MN). Displacement and load were sampled at 50 Hz while balls were
compressed by 1 cm at a rate of 1 mm/s and then unloaded at the same rate. Stiffness was
estimated as the average of the load-displacement curve (peak compressive force divided
by peak displacement). Energy loss was defined as the area between the loading and
unloading portions of the load-displacement curve. Percent hysteresis, a normalized
representation of energy loss, was defined as the energy loss divided by the area under
the loading portion of the curve.

Dynamic impact testing was accomplished by firing baseballs from an air cannon
(Movan, Inc., Toronto, Ontario, Canada) into a load cell mounted on a steel plate 2.5 cm
X 66 cm x 66 cm). The force transducer consisted of three PCB 208B05 piezoelectric
force transducers (PCB Piezotronics, Depew, NY) compressed between a 5 cm thick
aluminum block and a 2.5 cm x 15 cm x 15 cm aluminum impact plate. The load cell was
calibrated by compressing it with the MTS and comparing the summed output of the
three force transducers with the MTS load measurement. Loads measured by the force
plate matched the MTS load measurements within a standard error of less than 2%.

Impact tests were performed on each ball at five targeted impact velocities: 13.4, 20.1,
26.8, 33.5, and 40.2 m/s (30, 45, 60, 75 and 90 mph). Forces vs. time profiles were
obtained for each impact by summing the three channels of force data, each sampled at
20 kHz. A pair of photodetectors (Oehler Research Model 55, Austin, TX) was used to
measure incident and rebound velocities. A secondary measure of inbound velocity was
provided by a pair of photoelectric sensors positioned in the barrel of the cannon. The
dynamic impact variables that were calculated based on the force vs. time profiles and the
velocity data included peak impact force, impact duration, impulse of impact (integral of
the force vs. time curve over the impact duration), and coefficient of restitution (COR,
the ratio of the rebound velocity to the incident velocity. Impact velocities of the
individual baseballs varied somewhat, due primarily to variations in ball mass. In order to
facilitate comparisons among the various ball models, linear least squares regression was
used to predict values for each of the dynamic impact variables at the five target
velocities. These interpolated values were used to make comparisons of the impact
variables among the various ball models tested



Lower air pressure

http://wings.avkids.com/Book/Sports/Images/baseball.gif

Page 1 of 1

5/9/2005



ﬁez%ubl\fled Page 1 of 1

’/‘ ~*
: Clin Pediatr (Phila). 2001 Apr;40(4):197-203. Related Articles, Links

Comment in:
e Clin Pediatr (Phila). 2001 Apr;40(4):205-6.

Injury reduction and bounce characteristics of safety baseballs and acceptability
by youth leagues.

Yamamoto LG, Inaba AS, Okamura DM, Yamamoto JA, Yamamoto JB.

Department of Pediatrics, University of Hawaii John A Burns School of Medicine, Kapiolani
Medical Center for Women and Children, Honolulu, Hawaii 96826, USA.

The only reasonable way to reduce the potential for ball-related youth baseball injuries sustained
by the defensive players (the majority of ball-related injuries) is to make the ball less injurious.
The American Academy of Pediatrics' 1994 statement on youth baseball injuries in this regard
reads, "Consideration should be given to utilizing low-impact NOC SAE-approved baseballs and
softballs for children 5 to 14 years of age, if these balls demonstrate satisfactory playing
characteristics and reduce injury risk. A variety of studies should be undertaken to determine the
efficacy of low-impact balls in reducing serious impact injuries." The purpose of this study, in
accordance with this AAP policy, is to investigate the following: A) injury reduction potential of
softer baseballs, B) their bounce characteristics, and C) their acceptability by youth leagues. Six
simple injury models were studied, baseball bounce characteristics were analyzed, and attitudes of
safety baseballs among statewide Little League district presidents were surveyed. Injury models
demonstrated less injury potential with safety baseballs compared to that with standard hard
baseballs. Safety baseballs bounced higher after vertical drops and slow throws, but during fast
throws (with the greatest injury potential), the bounce heights were similar for all ball types. Of 27
survey cards sent out, 13 were returned. While 9 respondents indicated that they were already
using safety baseballs for the younger players, none of the 13 respondents indicated that they were
planning to expand the use of safety baseballs in their leagues. In conclusion, safety baseballs are
less injurious in these models. The bounce characteristics of safety baseballs are satisfactory.
Youth baseball league officials are not very willing to expand the use of safety baseballs. We

recommend using safety baseballs as a standard for all youth baseball leagues because these balls
are safer.

PMID: 11336417 [PubMed - indexed for MEDLINE]
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Science - Ms. D’Andrea

Name
End of the Year Schedule

Period 3

5/16/05
Submit Current Events Homework Assignment
Student Presentations - Activity 58: Creature Features (Modeling Genes)

5/17/05
Teacher Inservice - No Class

5/18/05
Submit Extra Credit
Follow-up Notes on Activity 55: Plants Have Genes, Too!

5/19/05
Begin Activity 59: Gene Combo

5/20/05
Finish Activity 59: Gene Combo

'5/23/05
Activity 60: Mendel, First Geneticist

5/24/05

SuperFizzers Day

Students can complete SuperFizzer Activity, recording and graphing
group data. Simple Report due 5/27. If Simple Report has already been
submitted for this activity, then this is an-SSR day.

5/25/05
Start Activity 61: Gene Squares

5/26/05
Finish Activity 61: Gene Squares

S5/27/05
Quiz on Activities: 59, 60, and 61.
Start DNA Model using K’NEX



5/31/05
DNA model using K’NEX

6/1/05
DNA Model using K’NEX

6/2/05
Video Day (video TBA)
Complete Video Worksheet: What Did | Learn?/What Questions Do | Still

Have?

6/3/05
Picnic — Brandywine - No Class

6/6/05
Final Exam Review Packet Distributed

Begin Group Work

6/7/05
DNA Model Presentations

6/8/05
Final Exam Review Day

6/9/05
Final Exam Review Day

6/10/05
Hershey Park Field Trip = No Class



Science Homework _//
Due Date: 6/1/05 Y/ ¢ | ]‘ —

—d

Part 1: : o

Make a frame for each of the vocabulary terms listed below. Write
the term in the center. Think about how each term is related to our
discussions on patterns of heredity. Use definitions, examples,
descriptions, parts, and pictures.

allele heredity ratio probability

Part 2: on Dacls

Describe how the vocabulary terms in the following pairs of words are
related to each other. Explain the relationship in a one- or two-
sentence answer. Underline each vocabulary word or term in your
answers.

Complete this assignment on one small/medium size sheet of
oaktag.
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