Study Guide for Exam II for Physical Science 102
Velocity of Light and Distance

The velocity of light is finite and it has the value 
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. Looking far away is also looking back in time. You should be able to tell how long the light takes to travel from certain distance: 
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Wien’s Law
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Study the law and learn how to use it. In particular it tells us what is the wavelength of the peak of the Black-Body curve of an radiation emitting object.
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Stephan-Boltzmann Law

You should be able to compare the Energy emission from two stars at two different temperatures:
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If you take the ratio between the Energies of two stars the constant sigma cancels out.
Planets

Review the questionnaire on line for each planet and the comet-asteroids and go through the power point presentations.
Gravity

You should be able to calculate the gravity force on a given planet or the gravity force between planet and Sum, if G and the masses and distance (or size of planet and its mass are given): 
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Example:
What is the force of gravity on Earth for an object with a mass of 1 kilo?

Solution:

Mass of Earth is 
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 and the radius is 
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. The value of the gravitational constant G is given by 
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.
So the force of gravity on the object is:
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Origin of the Solar System
You should be able to tell me how the solar system got formed a explained in class. Numbers to remember: age of the Universe about 13 billions, age of the Sun about 5 billions, age of the solar system about 4.8 billions years.
Extra Credit

This is a very important result and I will give you extra credit if you can show how to derive Kepler second law from the gravitational law above, Newton’s Law of Motion and the centripetal acceleration due to gravity: it takes some algebra but is well within your abilities).
We want to show that the time it takes a planet to go around the Sun (or a satellite around the Earth) depends on the 3/2 power of the distance or:
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           (Kepler’s second Law)

Start with 
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Use Newton’s Second Law of Motion 
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This means that
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We can simplify our discussion and assume the orbits of planets are circular. 

The acceleration in a circular motion is equal to 
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where
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is the velocity of the planet and is R the distance from the Sun.

Finally the velocity is the distance traveled over the time required to travel the distance. In a circular orbit, if you complete one revolution the time required to complete the revolution is called the orbital period T. So the velocity 
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Let’s substitute and we get:
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Simplify and solving for the period T we get:
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Well, it was an algebra roller coaster but now you can impress your friends!
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