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counter different materials? Transmission refers to the process by which waves
travel through materials without being absorbed or reflected. When waves encounter a material, they can be
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s a fundamental aspect of wave behavior that influences various fields, from
onmental science. Its study enhances our knowledge of how waves interact with
dvancements in technology and scientific discovery. By understanding and harnessing
the principles of transmission, we can develop batter technologies and strategies o improve communication,
medical diagnostics, and our understanding of the natural world,
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Reflection ()
) . ) . . Reflection
What happens when you lock into & irror oF hear your voice echo in a canyon? Reflection occurs when e t e x t

light, sound, or other waves pounce off a surface rather than passing through it. It's like seeing your
refiection in a mirror of hearing an echo in a canyon. Reflection helps us understand how waves interact

with different materials and environmernts.

There are two main types of reflection: regular reflection and diffuse reflection (diagram 1}- Regular

reflection happens on smooth, polished surfaces like mirrors, where waves bounce off at the same angle

they hit the surface. This reflection type creates clear images and is commonly used in optical devices. o5 of reflection?
1on’

Similarly, when sound waves encounter a smooth surface, they reflect in a regular pattern, allowing us o
hear clear echoes, such as when shouting in a canyon. On the other hand, diffuse reflection oceurs on
F [
howing r I I I
g regular reflection or diffuse reflecti e g .
ction. u I e

rough surfaces, scattering waves in ditferent directions. 7 pswhy text 's don't produce clear
refiections like mirrors and why sound waves reflecting ¢ ..~ o in scattered echoes,
making the sound 1858 distinct.
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Understanding reflection deepens our knowledge of physical phé
advancemenits that enhance our daily lives. From mirrors and heg o
ultrasounds, reflection principles are integral to visual and auditg : e I r

healthcare, and our ability 1o explore and understand the world,
principles, we can develop new technologies that enhance our

natural world.
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Transmission

What happens when waves encounter different materials? Transmission refers to the process by which waves
travel through materials without being absorbed or reflected. When waves encounter a material, they can be

+ O ransmitted. Transmission occurs when waves pass through a material, such as light
traveling through glass or sound traveling through air (diagram

1). This process is essential for our ability to see
through objects like windows and to hear sounds from a distance.
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In conclusion, transmission is a fundamental aspect of wave behavior that influences various fields, from
telecommunications to environmental science. Its study enhances our knowledge of how waves interact with
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WAVE Check out what teachers just like

REFLECTION, AB .
CTION, ABSORPTION, |you have said about these product:

e —— clolrﬁléle il:c:rporated these into my regular lessons and
e furr‘\ol e more pleased. They are thorough, engaging
p— . | am very pleased with this purchase.” Rahim

What happens when waves ancou nter different materiale? Absorplion is a fascinaling process that helps
oves through waves. Like a sponge ahsorbs water, materials can absorb
scientific and everyday applications. When waves encounter a
material, they can be absorbed, reflected, or transmitted. Absorption occurs when the material takes in
the energy of the waves. For example, when sunlight hits a dark surface, such as asphalt, it gels )
absorbed, heating the surface. This energy absorption is why dark surfaces can feel hotter than lighter ion and three bein the
ones on a sunny day. g

Several factors influence how much a material absorbs waves. One key factor is the type of wave and its

wavelength. Different materials absorb different wavelengths of light, which is why objects appear in

various colors. For instance, a red shirt absorbs most light colars except red, which it reflects, making it

appear red o our eyes {diagram 1). Similarly, the frequency of the sound wave plays a significant role,

higher-frequency sounds, which have sharter wavelengths, are generally absorbed more than lower-

frequency sounds, which have longer wavelengths. Another crucial factor is the material's composition.

Some materials have molecules that absorb certain types of waves more effectively. For example, glass

is fransparent to visible light but absorbs uttraviolet (UV) light, so we use sunscreen 1o protect our skin

from UV rays. Porous materials like foam or fabric are better at absorbing sound than hard, reflective
surfaces like metal or glass. Additionally, the thickness and density of the material influence how
effectively it can absorb sound waves, with thicker and denser materials typically providing better
absorption.
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Understanding the transmission of light and sound waves is essential for
technological advancements and scientific research. In medicine, the transmission of
sound waves is crucial for ultrasound imaging, which uses these waves to create

s

—— - detailed pictures of internal organs. Similarly, transmitting light waves is fundamental
in technologies like X-rays, which pass through tissues to produce internal images.

— P— “ Lightwave transmission is also vital in communication technologies such as fibar
optics, enabling high-speed internet and clear communication over long distances.
Environmental studies benefit from understanding how light transmits through water

— and air, helping scientists monitor water quality and study atmospheric phenomenda.
The princinles of I b s

light are in solar anergy tec
where materials are designed to transmit sunbight and convert it into electricity
efficiently. Additionally, sound waves can communicale through different materials
used in sonar systems to help map the ocean floor and locate underwater hazards. T Hi

In ion, ion is a aspect of wave behavior that influgnces Add text
wvarious fields, from i o i science. Its study enhances
our knowledge of how waves interact with matter and confributes to advancements in
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Reflection

What happens when you logk into & rnirror or hear your voice echoin @ canyon? Reflection occurs when Class:

light, sound, or other waves pounce off a surface rather than passing through it. It's like seeing your Date:

the ty,
refiection in a mirror of hearing an echo in a canyon. Reflection helps us understand how waves interact Ppe of wave and material play in T T ——
with different materials and environments. = ow the wave will refiect? .

ote

There are two main types of reflection: regular reflection and diffuse reflection (diagram 1), Regular : s
reflection happens on smooth, polished surfaces like mirrors, where waves bounce off at the same angle
they hit the surface. This reflection type creates clear images and is commonly used in optical devices.
Similarly, when sound waves encounter a smooth surface, they reflectin @ regular pattern, allowing us o
hear clear echoes, such as when shouting in a canyon. On the other hand, dittuse reflection occurs on
rough surfaces, scaitering waves in ditferent directions. 70 s why texty 's don't produce clear
refiections like mirrors and why sound waves reflecting il in scattered echoes,

making the sound less distinct.
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hazards (diagram 2). Medical ultrasound imaging refies on the
of the inside of the body, allowing for non-invasive diagnostic p
principles, we can develop better technologies and environment 2 1 improving
visibility to enhancing audio experiences. Without these applicatic ction, our
warld would look and sound very different. ;

Diagram 2: Ship sonar
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in a way that creates clear images, essential i use .
aflective surfaces to direct light onto the road, improving v . Similarly, I s s I o n

Understanding reflection deepens our knowledge of physical ph
advancemenits that enhance our daily lives. Erom mirrors and heg
ultrasounds, reflection principles are integral o visual and audiig
healthcare, and our ability 1o explore and understand the world,
principles, we can develop new technologies that enhance our
natural world.
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Outer Planets

Big Idea Question: Why are they called gas giants? What are some key characteristics?

The outer solar system is made up of four gas giants. They are Jupiter, Saturn, Uranus, and
Neptune. Since they are so far away from the Sun, they are able to hold onto their gas atmospheres
and are made up mostly of gas but have solid rocky cores. Because they are so massive, they have a
greater gravity than the terrestrial planets. They are also much colder than the terrestrial planets since
they are so far away from the Sun. They also all have rings, and many planetary satellites.

Basic facts:

Jupiter: Largest planet in our solar system. Its mass is twice as much as the other seven planets
combined. Now that's massive! It is made up mostly of hydrogen gas, and it is know for its massive
storm—which is more like a hurricane that is the size of three Earths put together. Since it is made up
of mostly gas, it is able to spin around pretty quickly. In one Earth day, Jupiter will have had three
days. Mow that's fast! It also has the most planetary satellites. To date, the number is at 67. It has the
most gravity of all the planets.

Saturn: This planet is known for its many rings that circle it which are made of gas and ice. It is the
least dense of all planets. In fact, if you put Saturn in a tub of water, it would actually float. It's amazing
that something that massive could actually float. Crazy. lts atmosphere is mostly helium and hydrogen
and its gravity pull could tear a comet apart if one got close enough.

Uranus: This planet does not reflect much light since it is so far from the sun. We know about it from
our space probes that we sent out into space. The methane gas in its atmosphere is what gives it its
greenish color. The rotation of Uranus is unique because it is so tilted it actually spins on its side. lts
poles would be found in the same location as our equator, weird. This rotation causes one pole to be
in complete darkness for half of its revolution. Could you imagine having night last half a year and a
day lasting the other half?

Neptune: The outermost planet in the solar system. Its blue color is caused by its methane gas in its
atmosphere. There is a hurricane-like storm that is the size of Earth. It has the fastest winds of any of
the planets moving at more than 1,000 km/h (a high wind on Earth is considered 100km/hr).

Distance from Sun 5 AU 9 AU 19 AU 30 AU
Rotation (day/night) 9 hours 10 hours 17 hours 16 hours
Revolution (year) 11 Earth years 29 Earth years 83 Earth years 163 Earth years
Diameter (size) 142,984 km 120,536 km 51,118 km 49,528 km
Density 1.33 glcm? 0.69 gfcm? 1.27 g/cm? 1.64 g/cm?
Gravity 236% of Earth’'s 92% of Earth's 89% of Earth's 112% of Earth’s
Planetary Satellites 67 62 27 14

The planst information ks cumrent as of April 2015
£ Adveriures n ISTEM 2018



Name: Class:
Topic: Outer Planets Date:

Big Idea Question: Why are they called gas giants? What are some key
characteristics?

Questions Notes

What do the outer
planets have in

common?

What is a unique

characteristic

about each outer
planet?

Which planet is

the most similar

to Jupiter?

Summary:

L] Acvediure in ISTEM 2016




Outer Planets

1. Comparing the planets: Fill in the data table

1 2 3 4

place the planets in order from
closest to the Sun to furthest
from the Sun

place the planets in order from
shortest day to longest day

place the planets in order from
shortest year to longest year

place the planets in order from
smallest size to largest size

place the planets in order from
least dense to most dense

place the planets in order from
least amount of planetary
satellites to most amount of
planetary satellites

2. Using Patterns: Compare the number of planetary satellites to the diameter, location from the Sun, and the

density. Which characteristic do you think has the most influence on how many planetary satellites an outer planet
will have?

3. Why do you think the characteristic you choose in question 2 has more influence on the number of planetary
satellites than the other characteristics? Explain.

4. Thinking beyond the table, what is another factor that could be influencing the number of planetary satellites the
outer planets have? Explain.

) Aokt i ISTEM 2018




Digital Resources

Using Digital Products?

If you are new to using digital lessons than | recommend to check out my blog post that contains the most
frequently asked questions. Click the picture for the link.

USING N
Digital g!g‘[tzboo 3
Digilal Readings

| would also recommend checking out my Google Slide videos that demonstrate how to drag and drop
pieces, write in the text boxes, add objects, and more. These are short videos that can easily be shared with
students and parents. Click the picture for the link
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https://www.teacherspayteachers.com/Product/Google-Slides-How-to-videos-for-using-the-tools-in-slides-Distance-learning-2469023?st=ce3a7c5906acd1c621810ae506a3c92f

Teaching STEM Through Inquiry

Thank You Giving Back

Thank You for taking the time to visit my store and Cancer affects not only the person but everyone they
downloading one of my products. | hope you find this know. A portion of the proceeds of this product are
resource a useful tool for your classroom. | appreciate your going to the organization LLS which helps to fund
support and look forward to your feedback. treatments and find a cure.
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R Grab the FREE guides
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classroom guide / 5E model guide) to o
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receive weekly tips, strategies, ideas,

and freebies delivered right to your
inbox. ~ 5E Model

Terms of Use Special

The purchase of this resource entitles the purchaser to share with students, print, photocopy for single classroom and personal use only Thanks
and may not be put on the internet, sold, or distributed in any form. If you would like to share this with your colleagues, please purchase
multiple licenses from the product page on Teachers Pay Teachers.

Copying any part of the product and / or placing it on the internet in an unsecured platform (school sharing site, school website, personal Eﬂnﬂiﬂﬂwﬂlﬂm K"
website...) is strictly forbidden and is a violation of the Digital Millennium Copyright Act (DMCA)
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