Ch 3 Energy




3.1 Energy exists
In different forms

Energy—ability to cause a change; different
forms of energy cause different changes

1. Mechanical energy—involves the position

& motion of objects

(may be potential or kinetic)

2. Sound energy—associated
with the transfer of vibrations
through a solid, liquid, or gas
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3. Chemical energy—stored in the chemical
composition of matter (atoms & bonds)

4. Thermal energy—(heat energy) total amount of
energy within an object due to the motion of

atoms

5. Electromagnetic energy—energy that travels in
electromagnetic waves (visible light, ultraviolet
radiation, x-rays, microwaves);

can travel through a vacuum
(empty space)
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6. Nuclear energy—holds
atomic nuclei together
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http://healthypro.org/effects-of-nuclear-radiation/
http://en.wikipedia.org/wiki/Agent_Orange

Fission of 23°U after absorption

of a thermal neutron.




Kinetic energy & potential
energy are the 2 general

types of energy
Kinetic energy (KE)—energy

In motion
*KE is directly proportional to
mass & speed
*More mass
or speed = more KE



http://www.google.com/imgres?imgurl=http://www.petervaldivia.com/technology/energy/image/potencial-and-kinetic.bmp&imgrefurl=http://www.petervaldivia.com/technology/energy/index.php&usg=__4TwGAIlYiqOTG4kuMDVIm2mQuu4=&h=332&w=450&sz=439&hl=en&start=0&zoom=1&tbnid=j2yxf0BzJNlbuM:&tbnh=136&tbnw=186&ei=WjF0TYiZB8KBlAeo3PxA&prev=/images%3Fq%3Dkinetic%2Benergy%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7GPEA_en%26biw%3D1579%26bih%3D753%26tbs%3Disch:1&um=1&itbs=1&iact=hc&vpx=765&vpy=128&dur=15&hovh=193&hovw=261&tx=115&ty=132&oei=WjF0TYiZB8KBlAeo3PxA&page=1&ndsp=32&ved=1t:429,r:4,s:0
http://www.google.com/imgres?imgurl=http://www.petervaldivia.com/technology/energy/image/potencial-and-kinetic.bmp&imgrefurl=http://www.petervaldivia.com/technology/energy/index.php&usg=__4TwGAIlYiqOTG4kuMDVIm2mQuu4=&h=332&w=450&sz=439&hl=en&start=0&zoom=1&tbnid=j2yxf0BzJNlbuM:&tbnh=136&tbnw=186&ei=WjF0TYiZB8KBlAeo3PxA&prev=/images%3Fq%3Dkinetic%2Benergy%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7GPEA_en%26biw%3D1579%26bih%3D753%26tbs%3Disch:1&um=1&itbs=1&iact=hc&vpx=765&vpy=128&dur=15&hovh=193&hovw=261&tx=115&ty=132&oei=WjF0TYiZB8KBlAeo3PxA&page=1&ndsp=32&ved=1t:429,r:4,s:0

KE =% X Mass X Speed

Potential energy

Kinetic energy Kinetic energy

10


http://www.google.com/imgres?imgurl=http://www.petervaldivia.com/technology/energy/image/potencial-and-kinetic.bmp&imgrefurl=http://www.petervaldivia.com/technology/energy/index.php&usg=__4TwGAIlYiqOTG4kuMDVIm2mQuu4=&h=332&w=450&sz=439&hl=en&start=0&zoom=1&tbnid=j2yxf0BzJNlbuM:&tbnh=136&tbnw=186&ei=WjF0TYiZB8KBlAeo3PxA&prev=/images%3Fq%3Dkinetic%2Benergy%26um%3D1%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-us:IE-SearchBox%26rlz%3D1I7GPEA_en%26biw%3D1579%26bih%3D753%26tbs%3Disch:1&um=1&itbs=1&iact=hc&vpx=765&vpy=128&dur=15&hovh=193&hovw=261&tx=115&ty=132&oei=WjF0TYiZB8KBlAeo3PxA&page=1&ndsp=32&ved=1t:429,r:4,s:0
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Potential energy (PE)—energy stored in an

object due to its position, shape, or chemical

composition

m=60 kg
v=8mls
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1. Gravitational PE  stetchedstring
2. Elastic PE
3. Chemical PE

Original position
of string

Gain kinetic

Energy of arrow
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Gravitational PE

* Due to an object’s position above Earth’s
surface

« Related to an object’s mass & height above
ground

positive energy on hill

zero energy
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GPE = Mass X Height X gravitational constant

*On Earth, gravitational constant Is 9.8 m/s

positive energy on hill

zero energy
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You stretch a rubber band
and then release it

* Due to an object’s position & shape 1n being
compressed or flexed

 Tension In springs, rubber
bands, etc.

« Some compressed objects;
not all compressed objects
contain elastic PE
(aluminum foll
crumpled into a ball)
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Weaiter

e Due to a substance’s kR Teag
chemical position
(atoms & bonds)

* The larger the chemical
structure, the greater the
Chemical PE

 Fossil fuels, food, etc.
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3.2 Energy can change forms
but iIs NEVER lost

» Energy changes forms
— Must change forms in order
to be useful
— Many transformations occur

between KE & PE

— Example 1
* A ski jumper at the top of a slope has GPE
 Converts into mechanical KE as he moves down the slope
« Converts back to PE as he stops at the bottom
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— Example 2

« Gasoline i1s chemical PE
° When burned in Products Made from a Barrel of Crude Qil

. . Typical Products Made from a
th e en g Ine , |t 23;32'.';? Barrel of Refined
converts into  etieeted petroleun

10% Jet Fuel

18% Other Products

mechanical KE &
thermal KE

23% Diesel Fuel & Heating Oil

47% Gasoline

rce: L5, Department of Energy.
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Video—Dbarge passing through a
dam

UPPER GATES CLOSED LOWER GATES_OPEN

19


http://www.youtube.com/watch?v=BTJ1hBzI-D0

Energy Is always
conserved

Law of conservation of energy
 Energy is neither created nor
destroyed, but converts from
1 form to another

« When It appears to be lost,
It simply has changed into
another form or has been
transferred to another object
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Example | &

~ superstock.c

e As a soccer ball moves down

a field, its mechanical KE
decreases (but energy Is
transferred into sound & heat)

» Total amount of energy never changes
during transformations

21
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Energy conversions
may produce unwanted

forms of energy

» When energy changes forms, the total amt of
energy does not change, but some of it may
convert to unusuable or unwanted forms

« Energy efficiency—measure
of usuable energy after a
conversion

« The more energy-efficient
the conversion, the more energy
IS changed into the desired form
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3.3 Technology improves
the ways people use energy

« Because most energy conversions

- . - . . LED GU10
are not efficient, efficiency is a goal @
of technology | "‘;' \

« LEDs convert almost all the - a:?

electricity they use into light
« Hybrid cars (using both
gasoline & electrical energy
from batteries) are more
efficient than conventional
gasoline-powered cars
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Technology improves the use of energy
resources

* Fossil fuels (most commonly used energy
source) are considered non-renewable

« Technology looks to renewable resources as
alternatives to fossil fuels
— Solar cells
— Wind mills
— Hydroelectric
— Geothermal

Transformers . Transmission
>

Dam
built in a
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Solar Cells

SOLAR PANEL
DIAGRAM

electrical energy
— Unlimited amounts
— Quiet
— Clean, non-polluting
— But is inefficient &
expensive to set up

ELECTRON
FLOW

Fon Curtis & MrZolar.com
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Windmills

e Used to convert KE of

wind into electrical energy
— Inexhaustible
— Non-polluting

— But there are limitations to i1ts usefulness

« Takes a LOT of windmills to produce enough
electrical energy to make an economy viable

« Limited to regions of the country where wind is
relatively constant (coastlines, etc.)
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