The student should be able to Define and explain Planets, Moons, Asteroids, Comets, Stars, Solar systems generally, Galaxies. (Describe relationships) (E&S1)
 
Our solar system consists of an average star we call the Sun, the planets Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, and Minor planet Pluto. It includes: the satellites of the planets; numerous comets, asteroids, and meteoroids.
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A planet is an astronomical body orbiting a star
 
 
Planet Order from the Sun; Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus and Neptune
 
Video Tour of solar system with commentary circa 4 minutes
Quick video tour of solar system 5 mins approx
 
 
Mercury
 
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image002.png]
Mercury is the smallest and innermost planet in the Solar System. Its orbital period around the Sun of 88 days is the shortest of all the planets in the Solar System. It has no atmosphere. The side facing the Sun is very hot. 
Venus
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image003.png]
Venus is the second planet from the Sun, orbiting it every 224.7 Earth days. It has the longest rotation period of any planet in the Solar System and rotates in the opposite direction to most other planets. It has no natural satellite
Earth
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image004.png]
Earth, otherwise known as the World, or the Globe, is the third planet from the Sun and the only object in the Universe known to harbor life contain liquid water and Oxygen gas. It is the densest planet in the Solar System and the largest of the four terrestrial planets.
Mars
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image005.png]
Mars is the fourth planet from the Sun and the second-smallest planet in the Solar System, after Mercury. Iron Oxide (rust) is what gives Mars its red colour. The landscape is rocky with mountains, hills and Valleys. The asteroid belt is between Mars and Jupiter.
Jupiter
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image006.png]
Jupiter is the fifth planet from the Sun and the largest in the Solar System. It is a giant planet with a mass one-thousandth that of the Sun, but two and a half times that of all the other planets in the Solar System combined. It has no solid surface and is mostly made up of Hydrogen gas. It is known as a gas giant. It has a large storm on its surface the size of the Earth known as the big red spot.
Saturn
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image007.png]
Saturn is the sixth planet from the Sun and the second-largest in the Solar System, after Jupiter. It is a gas giant with an average radius about nine times that of Earth. Saturn's rings are made up of dust and gas. It also has many moons orbiting it.
Uranus
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image008.png]
Uranus is the seventh planet from the Sun. It has the third-largest planetary radius and fourth-largest planetary mass in the Solar System. It looks duck egg blue. Its made up of a mixture of hydrogen and Helium. It is different from the other planets as it is tilted on its axis as it rotates round the sun.
Neptune
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image009.png]
Neptune is the eighth and farthest known planet from the Sun in the Solar System. In the Solar System, it is the fourth-largest planet by diameter, the third-most-massive planet, and the densest gas giant planet. It has an atmosphere of Methane gas. It has a great dark spot which is a storm. 
 
 
Moon: A moon is a natural satellite which orbits a planet 
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image010.png]
Earth's Moon
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Choose a moon which orbits a planet in our solar system and find out more about it.
Video Close Up Pictures of The Moon
 
Comets:  The solid, core structure of a comet is known as the nucleus. Cometary nuclei are composed of an amalgamation of rock, dust, water ice, and frozen gases such as carbon dioxide, carbon monoxide, methane, and ammonia. As such, they are popularly described as "dirty snowballs"
 
 
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image012.png]
 
Comets have three distinct parts: a nucleus, a coma, and a tail. The solid core is called the nucleus, which develops a coma with one or more tails when a comet sweeps close to the Sun. The coma is the dusty, fuzzy cloud around the nucleus of a comet, and the tail extends from the comet and points away from the Sun.
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Halley's Comet
Halley's Comet or Comet Halley, officially designated 1P/Halley, is a short-period comet visible from Earth every 
74–79 years. Halley is the only known short-period comet that is regularly visible to the naked eye from Earth, and the only naked-eye comet that might appear twice in a human lifetime. 
 
Asteroids are rocky, airless worlds that orbit our sun, but are too small to be called planets. Tens of thousands of these minor planets are gathered in the main asteroid belt, a vast doughnut-shaped ring between the orbits of Mars and Jupiter. Asteroids that pass close to Earth are called near-earth objects.
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Video Meteor hits Russian town circa 3.5 minutes
 
A galaxy is a gravitationally bound system of billions of stars, stellar remnants, interstellar gas and dust.
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The Galaxy we live in is called the Milky way and it is a spiral Galaxy as pictured above.
 
 
 
What is a galaxy?
We live on a planet called Earth that is part of our solar system. But where is our solar system? It’s a small part of the Milky Way Galaxy. 
A galaxy is a huge collection of gas, dust, and billions of stars and their solar systems. A galaxy is held together by gravity. Our galaxy, the Milky Way, also has a supermassive black hole in the middle. 

 
[image: a diagram that shows that a planet is part of a solar system, and the solar system is part of a galaxy]


 
When you look up at stars in the night sky, you’re seeing other stars in the Milky Way. If it’s really dark, far away from lights from cities and houses, you can even see the dusty bands of the Milky Way stretch across the sky. 

 
[image: a photo of the Milky Way seen from a dark desert. The dusty colors light up the sky.]
The Milky Way Galaxy stretches across the sky at the Trona Pinnacles National Landmark in California. Photo by Ian Norman.

 
There are many galaxies besides ours, though. There are so many, we can’t even count them all yet! The Hubble Space Telescope looked at a small patch of space for 12 days and found 10,000 galaxies, of all sizes, shapes, and colors. Some scientists think there could be as many as one hundred billion galaxies in the universe. 

 
[image: a photo taken by the Hubble Space Telescope of thousands of small galaxies of all different shapes and colors.]
This is the picture taken by the Hubble Space Telescope showing thousands of galaxies. Even the tiny dots are whole galaxies. The universe is a very big place!

 
Some galaxies are spiral-shaped like ours. They have curved arms that make it look like a pinwheel. Other galaxies are smooth and oval shaped. They’re called elliptical galaxies. And there are also galaxies that aren’t spirals or ovals. They have irregular shapes and look like blobs. The light that we see from each of these galaxies comes from the stars inside it. 

 
[image: A diagram of the different shapes of galaxies: spiral, elliptical, and irregular.]


 
Sometimes galaxies get too close and smash into each other. Our Milky Way galaxy will someday bump into Andromeda, our closest galactic neighbor. But don’t worry. It won’t happen for about five billion years. But even if it happened tomorrow, you might not notice. Galaxies are so big and spread out at the ends that even though galaxies bump into each other, the planets and solar systems often don’t get close to colliding. 

The student should be able to compare the Earth to other Planets and moons with regard to Size, Mass, Gravity, Composition. (E&S3)
 
 
Video Compare the radius of the Earth with other planets circa 1 minute
 
Video Compare Earth Gravity to that of other planets circa 7 minutes
 
Video Compare the size of the Earth to other plants and stars Circa 4.5 minutes
 
Video comparing innner planet density to outer planets circa 2.5 minutes
Video Comparing density of Planets to Earth circa 5.5 minutes
 
Video Compare Earth and Mars circa 5.5 minutes
 
[image: Planetary Fact Sheet - Ratio to Earth Values ]
 
Detailed fact sheet of Planetary values in comparison to Earth (From NASA)

The student should be able to explain a theory for the 
origin of the Universe.(Explore) (E&S2)
 
Astronomy is the study of the Universe and everything in it.
 
 
The big bang theory
Scientists have gathered a lot of evidence and information about the Universe. They have used their observations to develop a theory called the Big Bang. The theory states that about 13.7 billion years ago all the matter in the Universe was concentrated into a single incredibly tiny point.
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Video The beginning of the universe a crash course 4 minutes
 
Video The big Bang Theory explained 4.5 minutes
 
The big Bang Theory full documentary About 2 hours
 
What is the Big Bang?
What's This Big Bang All About?
In 1927, an astronomer named Georges Lemaître had a big idea. He said that a very long time ago, the universe started as just a single point. He said the universe stretched and expanded to get as big as it is now, and that it could keep on stretching.

 
What an Idea! 
The universe is a very big place, and it’s been around for a very long time. Thinking about how it all started is hard to imagine.

 
Some More Information
Just two years later, an astronomer named Edwin Hubble noticed that other galaxies were moving away from us. And that’s not all. The farthest galaxies were moving faster than the ones close to us.
[image: Galaxies separating and saying goodbye to each other.]
This meant that the universe was still expanding, just like Lemaître thought. If things were moving apart, it meant that long ago, everything had been close together. 
[image: Hubble looks into a big telescope and says ]

 
Everything we can see in our universe today—stars, planets, comets, asteroids—they weren't there at the beginning. Where did they come from?

 
A Tiny, Hot Beginning
When the universe began, it was just hot, tiny particles mixed with light and energy. It was nothing like what we see now. As everything expanded and took up more space, it cooled down.
The tiny particles grouped together. They formed atoms. Then those atoms grouped together. Over lots of time, atoms came together to form stars and galaxies. 
The first stars created bigger atoms and groups of atoms called molecules. That led to more stars being born. At the same time, galaxies were crashing and grouping together. As new stars were being born and dying, then things like asteroids, comets, planets, and black holes formed!
[image: A black hole says woohoo!]

 
A Super Long Time
How long did all of this take? Well, we now know that the universe is 13,800,000,000 years old—that’s 13.8 billion. That is a very long time.

 
What's in a Name?
That’s pretty much how the universe began. Because it got so big and led to such great things, some people call it the "Big Bang." But maybe a better name would be the "Everywhere Stretch." What do you think?
 
The student should be able to explain how seasons come about.(Describe) (E&S4)
 
They should be able to account for the phases of the moon as seen from Earth.(Describe) (E&S4)
 
The should be able to explain both Lunar and Solar Eclipses.(Describe) (E&S4)
(Describe using models) (E&S4)
 
 
 
 
The Earth spins and one full turn takes 24 hours which we call a day.
 
The side facing the sun at any one time receives its light resulting in bright conditions.
The side facing away from the sun is in darkness.
 
The Earth has an axis which is an imaginary line running from North to South. The Earth is tilted at an angle of 23.5 degrees on its axis.
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The Earth Orbits the Sun.
 
The Earth goes around the Sun in an elliptical or oval path.
 
Gravity between the Sun and the Earth keeps it moving on this path. There is no air resistance in space and so there is nothing to impede (slow) the Earth as it travels on this path.
 
The Earth travels around the Sun in an Anticlockwise direction and takes one year to travel once around the Sun. It takes the Earth 365.25 days to travel around the Sun and this is why we have a leap year every four years. 
 
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image002.png]
 
The Seasons. 
These are how we divide up the year and they are associated with marked changes in weather
 
In Winter the Northern hemisphere is tilted away from the Sun so the Suns energy is spread over a larger area of the Earth's surface. 
 
This results in colder days and shorter days.
 
In Summer the Northern hemisphere is tilted toward the Sun.  This means that the northern hemisphere gets more of the Sun's energy on a smaller surface area.
 
This results in longer days and warmer days.
 
Spring and Autumn are the seasons when the Earth is in between the two extremes of winter and summer.
Video Mechanics of the seanson circa 6 minutes
Video Seasons explained circa 3.5 minutes
 
[image: SUN ]
 
 





Phases of the moon & Eclipses
phases of moon video 
 
The moon orbits the Earth once every 27 days.
 
Its gravity is only 1/6 th of that of the Earth's (As it is smaller)
 
 
Remember that planets orbit stars and moons orbit planets
 
Stars, planets and moons all rotate (spin) around their own axis.
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solar eclipse video 1.5 mins approx
sloar eclipse circa 5 minutes
 
 


 Students should be able to explain the Earth based cycles of Carbon, Water and Nitrogen.(Describe)(E&S5) (BW8)
 
The Carbon Cycle
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The Carbon cycle:
Carbon is needed in living things.
 
Anything that takes carbon out of the air is known as a Carbon Sink. Ex: Trees.
Plants are almost exclusively responsible for removing Carbon Dioxide from the air.
 
Anything that releases carbon into the air is known as a Carbon Source. Ex: Burning Coal
All living things respire and therefore release Carbon Dioxide into the air.
Carbon cycle video
Video Carbon Dioxide traps heat experiment 2 mins
 



 
The Nitrogen Cycle is complex.
Simply put:
 
Nitrogen is needed for lots in things. Ex: DNA production.
 
There is a lot of nitrogen in the air but plants and animals can't use it in this form.
 
Bacteria called Nitrogen fixing bacteria can convert the nitrogen in the air into useful Nitrates for plants and animals to use.
 
When the plants and animals die Denitrifying Bacteria change the nitrates back into nitrogen gas and it is released back into the air
Nitrogen Cycle Video
5minutes
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The water cycle:
1. Evaporation: The sun heats the surface of the water on land in rivers and on the seas and oceans. This water vapour rises upwards.
1. Condensation: As the water vapour rises it cools and changes back into water droplets forming clouds.
1. Precipitation: As more and more water condenses in the air the clouds become heavy and it falls back to Earth as rain, snow or sleet.
1. Water flow: The water that fell as precipitation then flows off the land back into the rivers and lakes and eventually to the sea.
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Video Water cycle explained circa 6.5 minutes

 


















Students should know about different energy sources and how future energy needs can be met.
(Research and develop and communicate views) (E&S6)
 
Students should be able to explain the law of conservation of energy.
They should be able to analyze energy changes and energy dissipation processes.
(From Physical world section. 6) (PW6)
 
Reasearch and Discuss ethics and sustainability related to our generation of electricity 
and our use of it.  (From Physical world section) (PW8)
 
Should know about humans & sustainability with regard to extraction, use, 
disposal and recycling of materials.(From Chemical world section)   (Evaluate). (CW10)*
 
 
 
 
Energy is measured in Joules.
 
The law of conservation of energy states that:
Energy cannot be created or destroyed only transformed from one 
form to another.
 
 
 
 
 
[image: Energy ]
 
Sankey Diagrams: An accurate way of showing the energy transfers
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Video Sankey Diagrams
3.36 minutes
 
Video Energy transfer
17.30 minutes
Video golf ball bounce energy transfer
36 seconds
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Efficiency.
 The ratio of energy which was transferred to a useful form compared
 to the total 
energy initially supplied is called the efficiency of the device.
 Efficiencies can be written as decimals like 0.33 or percentages 33%. 
To convert a efficiency expressed as a decimal to a percentage 
you need to multiply by 100.
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[image: Percentage efficiency 
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Solution :
 
Efficiency  = useful energy out  X 100
                           Total energy in
 
1010 x 100
2530
 
39.9% efficient
 
[image: Sample Questions 
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The energy we use to move and grow comes from our food but the energy
 we use to heat or 
cool our homes and to power our vehicles comes from one of two sources
 
They are Nonrenewable fossil fuels and renewable energy sources.
 
 
Fossil fuels are nonrenewable forms of energy and they include:
Coal 
Oil 
Gas
Peat.
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Renewable energy sources are sources of energy that do not run out they
 include:
 
Wind
Solar
Geo thermal
Tidal
Biomass (wood / Elephant grass )
 
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image001.png]
 
Renewable energy sources are clean 
and do not release CO2 into the atmosphere
 
(Biomass releases CO2 into the air, however
The net effect of biomass makes it a carbon
Sink)
 
They do not increase the greenhouse effect


                       Nuclear energy                             
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Fission and fusion explained 3.5 mins approx





Sustainability & A Sustainable world
 
The human population has exploded in the last 300 years. The current population is approx 8 Billion.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image001.png]
Human impact on Earth
Human activity can have many negative impacts on the Earth and the environment.
 
1. Deforestation: The cutting down of forests to make way for agriculture. This can result in the reduction of oxygen production for breathing and an increase in carbon dioxide in the air as trees take in CO2 and release O2. In warm countries this can lead to desertification (places that were once forest become dry desert). There is also a huge risk of extinction of forest dwelling animals and plants.
1. Extinction: This occurs when none of a particular plant or animal is left alive on the planet. This occurs when the habitat of the plant or animal is destroyed but over fishing and farming can also result in the extinction of certain species.
1. Pollution: There are three main types: Agricultural, Industrial, Domestic. 
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image002.png]
 
1.  
Agricultural: If land is enriched with fertilizers at the wrong time they can wash inti lakes and rivers killing plants and animals. Desertification can also occur.
Industrial: uses lots of fossil fuels which enter the atmosphere and can create acid rain. Effluent from the production process can also find its way into the water ways.
 Domestic: Gray water containing lots of cleaning products can enter water ways and kill living creatures. Sewage from houses can cause serious environmental damage. General waste is often sent to land fill which destroys that area but also run off from these dumps can get into the water too.
 
 
 
Meeting Challenges facing Earth
Waste Management:
 
There are a number of ways of dealing with waste
1. Landfill sites. A big hole in the ground where waste is buried (90% of our waste)
They smell, pollutants can leak into water, methane gas produced which is explosive and also a greenhouse gas.
 
1. Incineration. Rubbish is burned. Gets rid of lots of rubbish quickly but can release poisonous gases into the air.
 
1. Waste minimisation. 
Reduce reuse recycle. 
We can reduce packaging Ex: the plastic bag levy. Composting save organic waste from landfill.
We can reuse containers rather than dumping them.
We can recycle items such as aluminium cans, glass, paper.
 
Waste Management Pyramid
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Bioremediation: This is where bacteria are used to clean up problems caused by waste produced.
For example: Bacteria can be used to clean up after an oil spill.
 
The Law: can also be used to reduce waste and protect the environment by making dumping illegal or by taxing fuels that pollute.
 
Awareness: campaigns can educate the public as to the best ways to protect the environment. Ex: the power of one.
 
Research and Development: Can lead to new and environmentally friendly technologies which can reduce pollution and waste. EX: the development renewable energy tech.
 
Farming: Can do a lot to preserve the environment like crop rotation, organic fertilisers and reforestation.
 
Sustainability: Some farmers have the Fair Trade mark which means that they produce their produce in a sustainable way and that the people working in these environments are paid a living wage. This means that these farms can continue to produce goods in a way that does not have a negative effect on the environment.
 
 
https://www.elsevier.com/connect/videos-how-can-we-make-energy-sustainable
Above link to 3 videos 
1. Energy use in developing countries
1. Decarbonizing the global energy system 
1. Development of reliable and clean energy systems
















Climate change and how it is caused.(Be able to Illustrate that humans cause) (E&S7)
 
They should know the effects humans have on the climate.(Evaluate) (E&S7)*
 
They should be able to suggest how climate change can be addressed.(Evaluate) (E&S7)*

[image: What is Climate? 
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basically describes what the type of weather 
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past years. ]
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[image: How can we say climate is changing in the 
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Source: From my own experiences and various studies ]
Can you think of any other signs closer to home that climate change happening? 
[image: Causes of climate change 
Human causes includes burning fossil fuels, cutting 
down forests, and developing land for farms, cities, 
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These activities all release greenhouse gases into the 
atmosphere 
Natural causes include changes in the Earth's orbit, 
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the atmosphere, and volcanic activity ]
The greenhouse effect.
This is the process by which heat from the sun is trapped in the Earth's atmosphere due to CO2 in the air. With humans consuming huge amounts of fossil fuels the levels of CO2 in the air are at very high levels causing more of the sun's heat to be trapped resulting in Climate change.
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Video. Evidence that CO2 levels have risen year on year and the heat blocking effect of CO2 circa 2.2 minutes
 
Take a look at the graph below.
It shows how Carbon Dioxide levels have increased in the atmosphere since the start of the industrial revolution.
Do you agree that there is a connection between human activity and Carbon Dioxide levels and climate change?
Evaluate the connection between the three factors
[image: Million metric tons of carbon produced 
lad sued ]
 
 
Climate change video 3.5 minutes approx
Short clip from an inconvenient thruth 2.5 mins approx
 
[image: Summary 
Climate change is a result of human 
activities 
The impacts of climate change are 
already being felt worldwide 
Costs of climate change are immense 
and escalating 
-e Continued use of fossil fuels 
unsustainable 
We can, and must solve this problem ]
 









 
 Students should know the hazards and the benefits of space exploration.(Examine) (E&S8)
 
They should know its role for society.(Discuss) (E&S8)
 
They should be able to discuss the implications of space exploration on society in the future. (E&S8)
[image: Hazards of Space Travel 
• Launch hazards - combustion of fuel and 
escape of Earth's gravity are risky 
• Cosmic and solar radiation - medically 
hazardous for human health 
• Collisions - natural hazards and man made 
(space junk) 
Re-entry into an atmosphere - risk of burning 
up due to friction of Earth's atmosphere on 
craft 
• Fuel expenditure - running out of fuel ]
[image: Hazards of Spaceflight 
Hazards Drive Human Spaceflight Risks 
Physiological 
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Fluid Shifts 
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[image: Benefits of Space Exploration 
When exploring space, scientists not only learn more 
about space itself but also gain a large amount of 
knowledge by developing the missions to space 
Cordless power tools 
Pacemakers 
Ear thermometers 
Heat resistant suits 
Helmets 
Smoke detectors 
Microwaves 
GPS 
Cell phones ]
[image: In our daily lives... 
We would not be able to 
predict weather patterns. 
We would not be able to 
monitor the changing 
environment in Earth 
We would not have the 
same communication 
We would not be able to 
navigate with GPS ]
[image: lentific/Societa enefits and/or 
consequences of space exploration 
Consider each viewpoint 
• Medical: Astronauts experience bone density loss. Help 
to study Osteoporosis 
• Industrial: great deal of technology invented for space 
exploration is being used everyday. Ex. Cold weather 
clothing 
• Agricultural: freeze dried food was invented for space 
travel but has spilled over in everyday life 
• Meteorological: View hurricanes, storms from space to 
help study them 
• Military: Observation of other countries ]
 
Space junk around Earth .
Each piece represented by a dot.
These can be old satellites or simply nuts and bolts.
[image: C:\Users\user\AppData\Local\Packages\Microsoft.Office.OneNote_8wekyb3d8bbwe\TempState\msohtmlclip\clip_image001.png]
If a space craft or suit was to be hit by one of these pieces of space junk the damage could be 
Huge as they are moving extremely quickly
 
Video The space junk problem circa 2.5 minutes
 
Video Solving the Space Junk Problem circa 4.5 minutes


image4.png




image5.png




image6.png




image7.png




image8.png




image9.png




image10.png




image11.png
MOONS

OF OUR SOLAR SYSTEM

Ganymede Callisto
Jupiter Saturn Jupiter

Jupiter Earth Jupiter

e e ¢ »o

Titania  Rhea  Oberon lapetus Charon Umbriel
Ugnus  Satum  Uranus  Satum  Pluto  Uranus

¢e®O® ¢+ o -

Ariel  Dione Tethys Enceladus Miranda Proteus Mimas
Uranus ~ Satun  Satum tum  Uranus Neptune  Saturn





image12.png




image13.png




image14.png
f”“‘,+.»‘++l S T N e e | e L
Types of Asteroids =
+®¥according to color and composition)
1. C-Type Asteroids- very dark and
carbonaceous. There are 75 percent of

known asteroids that are of the C-type.

2. S-type Asteroids- rusty red in color and
are composed of iron and magnesium
silicate.

3. M-type Asteroids- rich with metalji
substances.





image15.png
=
i}
o
=
2
2
17
<





image16.png
Meteoroid

Rocky or iron
debris floating in
space, ranging in
size from a grain of
sand to a boulder.

JOURNEY OF A METEOR

Meteor

On entry into Earth's
atmosphere, a meteoroid
compresses and burns
up creating a blazing
path in the sky,

known as a meteor

or falling star.

Meteorite

The portion of the
meteoroid that
survives the fiery
descent is called
a meteorite.
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Meteoroids, Meteors, and

Meteorites

A meteoroid is a space rock.
A meteor is a space rock in the Atmosphere.
A meteorite is a space rock that hit the Earth.

Meteoroid

Meteoroid
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Types of Galaxies
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Spiral Galaxy
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Planetary Fact Sheet - Ratio to Earth Values

MERCURY ( VENUS (| EARTH | MOON [ MARS | JUPITER | SATURN ( URANUS | NEPTUNE
Mass 0.0553 0.815 1 0.0123 0.107 317.8 95.2 14.5 17.1
Diameter 0.383 0.949 1 0.2724 0.532 11.21 9.45 4.01 3.88
Density 0.984 0.951 1 0.605 0.713 0.240 0.125 0.230 0.297
Gravity 0.378 0.907 1 0.166 0.377 236 0.916 0.889 112
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History of the big bang

-Dicoveries in astronomy and physics have shown that
universe started in a proccess called The Big Bang.

-This theory tries to explain what happened.

-Thanks to all the observations we say the universe
started 13.810 million years ago.

-Since then the universe has suffered 3 different
phases.
-The future of the universe is not clear.
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Geometry of a Lunar Eclipse

Umbra

Penumbra

Graphic by Mary Spicer
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Typical Energy Split in Gasoline Internal Combustion Engines
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Energy transfer in a television

An energy transfer diagram shows the input and output
energies for a device. This includes all the useful and wasted
forms of energy.

For example, in a television:

electrical sound
—_—
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Useful energy transferred by the device

T e e
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Percentage efficiency

percentage efficiency = efficiency x 100

The greater the percentage of the energy
that is usefully transformed in a device, the
more efficient the device is.

The maximum percentage efficiency is 100%
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Sample Questions

= 1. Calculate the percent efficiency of an
electric motor that uses 15 000 J of
energy to produce 11 500 J of useful
energy.
- = 2. Calculate the percent efficiency of an

incandescent light bulb that produces
2500 J of light energy from 50 000 J of

electrical energy.
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Fossil Fuels

Pros
* cheap

* plentiful
* technology exists

* oil can be transported over long
distances by pipeline

Cons

contributes to climate change (builds up
carbon dioxide in atmosphere)

unsustainable (depletion of stock over
time)

will become difficult to extract S{
becomes dangerous as they ﬁo urther
into the sea or deeper into the ground)

oil spillages and pipelines burst damage
ecosystems ( expensive to clear up)

mines clear up habitat from surface

coal not easily transported over long
distance
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What is Climate?

* Climate is something you expect to get. It
basically describes what the type of weather
you can have, from the data gathered from the
past years.
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Is called CLIMATE CHANGE





image54.png
How can we say climate is changing in the
region?

Q Snow and Glacier Retreat
Q Shifting of Agro-ecological Zones

0 Drying up Spring Water Sources and Migration

Source: From my own experiences and various studies
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Causes of climate change

» Human causes includes burning fossil fuels, cutting
down forests, and developing land for farms, cities,

and roads

» These activities all release greenhouse gases into the

atmosphere

» Natural causes include changes in the Earth’s orbit,
the sun’s intensity, the circulation of the ocean and

the atmosphere, and volcanic activity




image56.png
Some is reflected by
clouds and gases
warming the
atmosphere

Some passes through
the atmosphere back
to space

Solar radiation
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Summary

Climate change is a result of human
activities

The impacts of climate change are
already being felt worldwide

Costs of climate change are immense
and escalating

Continued use of fossil fuels
unsustainable

We can, and must solve this problem
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Hazards of Space Travel

+ Launch hazards - combustion of fuel and
escape of Earth's gravity are risky

-+ Cosmic and solar radiation - medically
hazardous for human health

+ Collisions - natural hazards and man made
(space junk)

+ Re-entry into an atmosphere - risk of burning
up due fo friction of Earth's atmosphere on
craft

- Fuel expenditure - running out of fuel
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Hazards of Spaceflight
Hazards Drive Human Spacefight Risks

Drives the need for additional

Balance Disorders. “autonomous” medical care

Fluid Shifts capacity - cannol come home for
Cardiovascular Deconditioning treatment
Muscle Atrophy.
Bone Loss.

Vehicle Desin
Environmental - CO, Levels,
Toxic Exposures, Waler, Food
Decreased Immune Function

Acute Infight effects
Longterm cancer risk

Behavigral aspect of isolation
Sleep disorders.
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Benefits of Space Exploration

- When exploring space, scientists not only learn more
about space itself but also gain a large amount of
knowledge by developing the missions to space
= Cordless power tools
= Pacemakers
= Ear thermometers
= Heat resistant suits
= Helmets
= Smoke detectors
= Microwaves
= GPS
= Cell phones
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We would not be able to
predict weather patterns.

We would not be able to
monitor the changing
environment in Earth

We would not have the
same communication

We would not be able to
navigate with GPS
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ientific/Societa
consequences of space exploration

* Consider each viewpoint

¢ Medical: Astronauts experience bone density loss. Help
to study Osteoporosis

e Industrial: great deal of technology invented for space
exploration is being used everyday. Ex. Cold weather
clothing

¢ Agricultural: freeze dried food was invented for space
travel but has spilled over in everyday life

* Meteorological: View hurricanes, storms from space to
help study them

e Military: Observation of other countries
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