Bell Ringer

1. This is the first day of the last ferm. Set a specific
goal for these last 2.5 months (not just ‘get good
grades’ or 'don’t fail' or 'wake up on time'. How are you
going to do these things. Set action word goals)

2. What science are you planning on taking next year?



Heating the Earth

Energy From the Sun



Where We Get Our Energy

- The Sun is a major source of energy
for Earth.



Forms of Energy

+ Different forms of energy include heat,
light, electrical, mechanical, sound,
nuclear, and chemical.
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Light - Electromagnetic Energy

+ Different forms of electromagnetic
energy have different wavelengths.

+ Examples of electromagnetic energy
are.
- _microwaves
- infrared light
- visible light
- ultraviolet light
- X-rays
- gamma rays.



https://www.youtube.com/watch?v=fpx7hsoYEt4
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Electromagnetic Spectrum

+ These waves can travel through space;
includes not only visible light but
shorter waves, such as X -rays, and
longer waves, such as radio waves or
infrared.




Changing Energy

» Energy is transformed in many ways.

» Energy can change from one form into
another



https://www.youtube.com/watch?v=GI7AhajfhWE
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Energy Transformations




Conservation of Energy

» Energy cannot be created or destroyed,
but only changed from one form into
another.




Heat Energy

* The energy of a material due to the
random motion of its particles.

» Also called thermal energy.

* "Heat" is transferred when energy is
transferred from one substance ’ro
another. | ~

Longer arrows mean higher average speed.
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How the Sun's EM energy heats
the Earth

* The Sun send energy to Earth with EM
waves that carry it through space.
When the wave hits a material on Earth,
it transfers the energy to that
material's molecules. The molecules then
move faster. Faster moving molecules =
higher temperature.




Uneven Heating

» Insolation (Incoming solar radiation) heats
Earth's surface and atmosphere unequally due
to variations in:

- intensity (caused by variations in angle of
incidence which vary with time of day latitude,
and season);

- characteristics of the surface materials absorbing
the energy (such as color, texture, transparency,
states of matter, and specific heat); and

- duration which varies with seasons and latitude.




Heat Energy Moves

» Heat can be transferred through:

- matter by the collision of atoms
and/or molecules (conduction)

- through space (radiation.)

- In a liquid or gas, currents will cause
the transfer of heat (convection.)



https://www.youtube.com/watch?v=0mUU69ParFM
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Heat Energy Moves

» Heat moves in predictable ways, flowing
from warmer objects to cooler ones,
until both reach the same temperature




(Thermometer) (Thermometer)

Object #1 _> Object #2




Heat Moves Through the

Atmosphere

» The transfer of heat energy within the
atmosphere occurs in three ways:
radiation, convection, and conduction.

* The main way that energy is
transferred within the atmosphere is
convection.

* Uneven heating on Earth results in
formation of regions of different
densities.

+ These density differences result in
motion.




Heat & Density

: Ilj\ fl.mds — ——
(IIQUIdS and window
gases), less EQ ——
dense (war'mer') \ Warm air rising
substances can | <! Convection
rise and more || " Cell
dense (cooler) "
substances can ‘ radator
sink. Coolalrfalling il
// / ! NERRAR
/ | \ |\ \\
| |
/ Ny i e







Heat Movement & Density in
the Atmosphere

* These density differences are the basis
for many Earth phenomena, including
cloud formation and the formation of
atmospheric storms.
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