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NSDL/NSTA Web Seminar:
Enlightening Experiences With Energy

Thursday, June 12, 2008
6:30 p.m. — 8:00 p.m.



Agenda:

. Introductions
. Tech-help info

. Web Seminar tools

1

2

3

4. Presentation
5. Evaluation

6

. Chat with the presenters
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Supporting the NSDL
Presenting Team is...

For additional Tech-help call:
Elluminate Support,
1-866-388-8674 (Option 2)

http://nsdl.org

Jeff Layman
Tech Support,

NS

A

Jlayman@nsta.org
7/03-312-9384
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We would like to know more
about you...
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'] Participartts

4
) ||._!-,-|CH]|_I| It||i-t| Marne

L & # i &k Flavio Mendez {Mod... A

@ Leia (Me)

How many NSTA web @
seminars have you attended?

(9% 3
{"-1# @ & Participarts ']""

Use the letters A-E located at
the top left of your actual
screen to answer the poll

A. 1-3

B. 4-5

C. More than 5
D. More than 10

E. This is my first web seminar
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- Where are you now?




What grade level do you @
teach?

A. Elementary School, K-5.

B. Middle School, 6-8.

C. High School, 9-12.

D. | teach undergrad and/or grad students.

E. | am an Informal Educator.
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Dr. Cathy Ezrailson,

Assistant Professor of Science Education,
University of South Dakota,
Vermillion, SD

John L. Roeder,

AAPT Physics Teaching Resource Agent,

Physics Teacher, The Calhoun School,
New York, NY

o ComPADRE

i esources for Physics & Astronomy Education

American Association of Physics Teachers WEB
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Overview

e Energy concepts can often be
confusing to non-scientists because
the word “energy” may be used for
different ideas....

e Often, energy, power, and work are
used interchangeably.

« Defining energy by how we gain it,
use it or lose it can help us to grasp
an understanding of what is meant
by “energy.”

“NSEMINARSgp
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ThePhysicsFront.org T
__mmm————— —m..:-_-._-_=.-,.L 'ﬂ...-'_ ..m- = e = =

| Lesson Plans | Activities | Labs | Assessments

topics and units

new teacher
welcome

home
login
register
search

NSDL

THE NATIONAL SCIENCE DIGITAL LIBRARY brought ta

member

http://nsdl.org

Welcome to the Physics Front!

The Physics Front provides high quality
resources for the teaching of physics and
physical sciences courses.

You may search or browse the Physics Front in
order to find matenals appropriate for your
physics classes. Additionally, reaistering will
allow you to share vour experiences using
materials.

The Physics Front is a free service provided by
the American Association of Physics Teachers
in partnership with the NSF/NSDL.

How the bombardier beetle has inspired a
new form of spray technology.

Featured Resources

Taking Science to Schoal

Mew MNational Research Council Study Informs
K-8 Science Teaching

y the AAPT and
he comPA igi

Topics and Units by Course

|th5ic:a| Sciences K-8 |

| Physics First |

|Conc:eptua| Physics |

| Algebra-Based thsics|

|AP—CaIc: Based Physic5|

Lesson Plan Central

Energy and Science Lesson Plans
Ties Magazine
Can You Play Nature's Scale?

Scientfic Inquiry for Elementary
Students

Hands on Physics Activities with
Real World Applications

Archive »

Recent Additions

May 18 The Solar System

May 5 Graphs and Tracks Impresses gz
2 Kinematics Teaching Toaol

May 3  Science Theater on Tour

May 2  Science Fiction Stories with Good
Astronomy and Physics

Recent Comments

May & Caroline Hall-Proj... commented
on the Students’ understanding of
direct current resis....

WEB _
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Examples from the Physics Front collection

» Physics Front Collection » Teaching About Energy: Designing & Roller Coaster » Document Menu w1/~+ comPADRE
Document Del

Teaching About Energy: Designing a Roller Coaster Document Menu

Table of Contents | lE = ;'.—_: @ ﬁH\“_”JILSelec‘t E}‘Qv _L 1 & Wv () E M.

— Main Document

N R = | _£Signv§

Y

Teaching About Energy: Designing a Roller Coaster

[ Pages

AcCTVITY 1. DESIGNING A ROLLER COASTER
[Teacher’'s Notes)
PROCESS SKILLS: Measure, Observe, Compare, Test, Explain

OBJECTIVE: The objective of this activity 1s to motivate the significance of the product of
force and distance to lift an object through a given height. This 1s done by having the student
discover that this product 1s mvanant when several alternatives are considered. The invariance
of the product of force and distance motivates giving it the special name of work and considering
the work done to result in a gain of potential energy.

IDEA: The work done to lift an object from a tabletop to a given height above the tabletop is the
same, regardless of the slope of the mncline along which 1t 1s pulled. This invariance of the work
done motivates equating it to the potential energy gained by the object: Work = APE,.

Comments \l\ Attachments

The inclined plane 1s also one of the basic simple machines known 1n ancient imes. Like

1 cimpla maachinae it allasie ahiacte fa ha Liftad wvath lace farca nreasndad that tha farca acte
i

TEL
Teaching About Energy: Designing a Roller Coaster
http://www.thephysicsfront.org/document/ServeFile.cfim?ID=3375&DocID=69
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Suppose you have a choice of two
ways to pull a cart to the top of a hill:

steep slope gentle slope

Which way requires you
to apply more force?
Stamp your answetr:

Steep Gentle Neither

NSUA 15
SEMINARSgp
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Suppose you have a choice of two
ways to pull a cart to the top of a hill:

gentle slope

steep slope

Which way requires a
greater distance?
Stamp your answer:

Steep Gentle Neither

NSUA 15
L SEMINARSgp

http://nsdl.org



steep slope ~ gentle slope

~ i /,
RS-

i FORGE x dlistance

Which of the following would be true?

A. Product for steep slope is larger
than products of gentle slope.

B. Product for gentle slope is larger
than products of steep slope.

C. Products same for both slopes.

http://nsdl.org
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Trials at

different —
heights: °
Force (N) | Distance (m)| Force x Distance (J)
2.2 0.50 1.10
1.7 0.64 1.09
1.2 0.87 1.04
1.0 1.12 1.12

What do you recognize as an important trend In
the last column above for all of the data?

“A WEB
'“N SEMINARS g
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Did you notice that all products of force
X distance are very close to the same
for all slopes?

Force X
Distance (J)

1.10
1.09

=] e
1.04

1.12

WEB
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Sonya Kovalevsky

Physicists get excited when they find
that a combination of variables gives
something that is nearly constant

w WEB
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...AND they give It a special name:
WORK --- the product of force x distance

TN

The product of the force acting on
the cart (in the direction of motion)
times the distance it acts equals
the work done on the cart.

w WEB
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When work Is done on an object, we say
that the object gains energy

Since work Is done
against gravity and the
cart has the potential to
roll down the hill again,
the cart Is said to gain
gravitational potential
energy (GPE)

http://nsdl.org
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Let’'s pause for
guestions from
the audience....

NSTA 152
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Try Your Hand in this Work-Energy
Simulation: Energy Skate Park

http://phet.colorado.edu/new/simulations/sims.php?sim=Energy Skate ParK

~lojx|

WEB _‘
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Gravitational potential energy g&s
(GPE) comes from the work done to
lift the object directly upward. Since
the force needed to lift the cart must
offset its weight:

GPE __,= force (weight) X height _i\.q =

gain gained

Mass X g eqin X hEIGT 506,
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Earth’s
.
gravity =

10 N/kg

Mass = 0.5 kg

The cart gains:
0.5kg x 10 N/kg x0.24 m = 1.20 J of GPE.
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What iIf we doubled the mass?

2 o :
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L
gravity =

10 N/kg

Mass = 1.0 kg
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Special things to note:

1.The work done to lift the
cart depends only on its
welight and the vertical
height gain, not the
slope.

2.The work done to lift the |
cart equals the gain in  Work = GPE gain
GPE, not the total GPE.

NSTA Yze |
“\ SEMINARSg

http://nsdl.org



Now, suppose you let the cart
roll down from the top of the

What would happen to the GPE it had gained?

A. GPE decreases, cart gains more energy
from the motion It acquires.

B. GPE decreases, cart gains energy from
Its motion, but not as much.

C. GPE decreases, cart gains the same
amount of energy from its motion.



PE decrease (J) vs. speed squared (nf/sY)
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Quiz Question

On graph:

How IS the
decrease of the
cart’'s GPE
related to the
speed It gains?

Write your responses in the chat

http://nsdl.org
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ANnswer
If the speed of the cart Is
measured at the bottom of | =

1204

PE decrease (J) vs. speed squared (nf/s?)

the hill after release from |z
different heights, |
the graph of decrease In T

speed sopiared (7<)

GPE vs. speed squared Is
found to be a straight line.

Speed measured at
bottom of hill

m \ WEB _
“N SEMINARS g
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The slope of the straight line is
half the cart’s mass. Therefore,
the GPE decrease = (1/2)mv-.

PE decrease (J) vs. speed squared (nf/s%)
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200 300 4.00 500
speed squared (M/s)

http://nsdl.org

The quantity
(1/2)mv? is called
the kinetic energy,
SO hamed
because it Is
energy associated
with motion.

m WEB
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1 GPE is matched by < -

...And, some of the cart’s
gravitational potential energy (GPE)
can be considered to be converted to
kinetic energy (KE).

“NSEMINARSgp

http://nsdl.org



Unless work is done on an object to
Increase the object’s energy

OR

. .
. . .
the object does work to increase the g
energy of another object, the amount of
energy of that object stays the same.

We say that its energy Is
conserved.

Lisa Randall

WEB
SEMINARSgp
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Let’'s pause for
guestions from
the audience....

NSTA 152
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Force= 98N Force=139N Force =170 N

Displacement=l].[l]]m Displacement=l].[l]]m Displacement=l].[l]]m
Work =000] Work =000] Work =000]

A B C

In which of the pictures above is the amount of work done to
raise the cart from the floor to the top of the step the most?

http://www.glenbrook.k12.il.us/gbssci/Phys/mmedia/energy/au.htmi



Review

The energy of something stays the same
unless it does work on something else or
something else does work on it.

“Using” energy requires converting it into a
form we need. But some conversions lead
to forms less useful than others.

WEB
SEMINARSgp
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And although energy can be B
converted among many forms

Thermal energy, the kinetic energy
of randomly moving molecules, is
less useful than the more orderly

motion of electric charge moving In
an electric circuit.

NSTA 258
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_ light energy
electrical energy 10 J

100J

heat energy
90 J

While all of the energy In electric charge in a
circuit can be converted to thermal energy,
only some of the thermal energy can be
converted to electric charges in a circulit.

energy input process energy output
- -
electrical energy light energy
' \ WEB
electric lamp w SEMINARSg
http://nsdl.org




These and Other Resources Can be Found
In The Physics Front Digital Library

 Searchable and peer-reviewed items for Physics
and Physical Science K-12

 Organized by Course Type and Topic

 Each of which Contain Units and Unit Elements:
— Lesson Plans
— Teacher Content Support
— Student Tutorials
— Assessments
— References
— Simulations

Go to the home page here
http://thephysicsfront.org




http://www.walter-fendt.de/phl4e/inclplane.htm
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Physics Education Technology (PhET):
The Ramp

http://phet. colorado 'edu/new/mdex php

WEB
SEMINARSg
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\g Different Kinds of Energy

science
OBJECTS

NSTA SCIENCE SIMULATION:
™, INSTRUCTIONS (D} ™, InsTRUCTIONS (D)

NSTA SCIENCE SIMULATION:

lo DN

= \\
e — \ |
= o] ——
~d > ]
b | | : N |
£ N
\ CONTROL PANEL \ CONTROL PANEL
Set Position of Marble Set Slope of Ramp Set Position of Marble Set Slope of Ramp
¥ TOP OF RAMP 45 Degree Slope W TOP OF RAMP = 45 Degree Slope
3/4 UP RAMP W 30 Degres Slope 34 UP RAMP 30 Degree Slope
1/2 UF RAMP START 1i2 UP RAMP START
1/4 UP RAMP RESET 114 UP RAMP RESET

<NSTA Learning Center
http://learningcenter.nsta.org
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THE HMATIONAL SCIENCE DIGITAL LIBRARY

THANK
YOU!

Jlroeder@aol.com

# COMPADRE
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Go to http://nsdl.org and click
on the K-12 audience page to:
e Download our Seminar Resource List

o Utilize our blog featuring our presenters for
the Seminar Series sharing their insights on
careers in science and science education:

http://expertvoices.nsdl.org/200/fall-nsta-sems/
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here Bright Ideas Meet.
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v Back to M5TA.org  » Contact U= » Help

EmLeoming Cenfter

My Account Subjects Learning Resources
& Opportunities Development Tools Administrator
; S : : Login
Welcome to Your Professional Developmeant
The Leaming Center is NSTA's e-professional development E-mail | |
portal to help you address your classroom needs and busy Password: | |
schedule. You can gain access to mare then 2,600 diferent
resources that cater to your preference for Iearm’ng. Cver
00 hundred resources, such as journal atticles, scignce | i ]
objects and web seminars are available for ree. A suite of i © el Ameriuarae o e
practical tools such as by Library, My Transcript, and My Professional Development Plan £ prsmword _
t Lost pessword? Recover it here.
and F'l:ur’rfnlu:u tool help ¥OuU organize, personalize, and dl:uc:umerrtﬁ,n:uur groveth aver time,  Ticmier o
e e e TN | .
i ke ey 2 - i = Featured PO Opportunity
@ See all FREF Resources. Advanced Search - -
By Subject By Grade Level By State Standards
: ; HESEAHGH UF‘DATE
© Earth & Space Science © Elementary Find resources bazed on their
correlation to yvour state -
0 | ife Science B Widdle School e " NSTA Symposium
o - : B j Mational Conference
Phy=ical Science High School Coming Soon! Boston, MA
8 College March 27-30, 2008 &
Underwritten in part by NSF, NASA,
Do-lt-Yourself Learning @ Live Online Serminars & Classes and NCAS
Learn at your own pace online with these 1-2 Learn online from certified instructors with
or 8-10 hour interactive activities. vour colleagues. 1-2 hour seminars, week and

month long courses are available. Earn state

http://learningcenter.nsta.org




National Science Teachers Association
Gerry Wheeler, Executive Director

Frank Owens, Associate Executive Director
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

NSTA Web Seminars
Flavio Mendez, Director
Jeff Layman, Technical Coordinator
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This summer...Visit the NSTA Learning Center
and experience an NSTA Web Seminar
Archive!

Many topics to choose from:

International Polar Year, Microbes, Chemistry,

Genomes, Mapping the Moon, Coral
Ecosystems, Teaching Science with Food,
Science Careers, Mars Exploration, etc.

http://learningcenter.nsta.org
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Web Seminar Evaluation:

Click on the URL located on the
Chat Window



