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Notes: Formation of Our Solar System

Part 1: The Nebula Contracts

1. Gravity is a force of attraction between bits of matter. Anything that has mass will be pulled by gravity
toward anything else that has mass.
Is dust affected by gravity? What about ice?
)/ es yes
2. About 4.6 billion years ago, a nebula (cloud of dust and ice) was floating freely in space. The “dust” was
rock and metal, and the “ice” was mostly frozen Hydrogen, plus some Helium. This nebula contained
matter from other stars that had lived, died, and destroyed themselves in events called supernovae.
According to your answer to question number 1, what must have begun to happen to the bits of dust and
ice in the nebula?g#“}j_ oS 2 ,}fc ,—i Y 2 P o e Ther
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Part 2: The Nebula’s Motion Changes
3. The nebula that formed our solar system was vast in size, and it was rotating very slowly. What happened
to the rotation of the nebula as it began to contract (be pulled together) by gravity? Hint: think of a
spinning figure skater pulling in his/her arms and legs.
/
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4, Imagine you have a ball on a string, and you begin swinging the ball in / |
circles over your head. As you swing the ball, you feel a pull. If you let go, ¥ \;
this pull will cause the ball to fly away. On the diagram to the right, show /
the direction in which the ball will fly after you let it go. ( \/ :
A /
5. What causes the baII to continue flying in this dlrec‘uon? .
i ) o
/M{)“"‘ L4 ? ! 1 ~ (:7:" &€ f ?‘_. - ‘!y p
6. Newton’s 1% Law of Motion says that objects in motion remain in motion in a straight line and at a

constant speed unless they are acted upon by an outside force.
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a. In the case of the ball, when is thereﬂorce acting on the ball, before you let it go of after you let

it go?
J < ‘.’-‘J : i
b. What is that force? /M €. /s/"\ [Nve, O 2 re ™ 4
c. After you let the ball go, will it travel in af§ffaight pét or a curved path?
) O -
d. After you let the ball go,.will it travel directly away from you, or will |t’keep moving in the same P

_difection that it was traveling when you let it go?
Q
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a. The amount of energy that is produced by nuclear fusion can be calculated using the formula
E=mc’. E = the energy. m = the mass that is “lost.” c = the speed of light. ¢’ = the speed of light,
squared. Even if the lost mass is very small, an enormous amount of energy is produced by this

process. Use the formula to explain why / /
| \ ff / / (
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b.  Atomic nuclei are all positive, and positive charges are repelled by other positive charges. It takes

an incredible amount of force to slam hydrogen atoms together and cause them to fuse. Where

in the solar nebula did nuclear fusion begin? Why? / /,' < e
TS en
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(o8 What is the “fuel” of most nuclear fusion in our Sun?
)71 oo v+
yres
d. What is produced when nuclear.fusion occurs in our Sun?

Part 6: The Nebula Clears Up fﬂf /fi aa

16.

17.

Before nuclear fusion began in the sun, the solar system had been a rotating disk of ice (“frozen gas”) and
dust. When nuclear fusion began and the sun was born, what do you suppose happened to,the frozen,
gases near the center of the center of the solar system? Furacel A gas
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The ice in the solar system was mostly hydrogen gas that had been so cold that it was frozen. As the sun

- heated up, where did most of this gas survive; near the center or at edge of the solar sysﬁ)_

18.

Part 7:
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The planets near the sun (inner planets) are rocky, with very little gas around them. The outer planets are
gas giants, made of mostly hydrogen gas. What accounts for this difference between the inner and outer
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19.

20.

Planets Form and Continue To Orbit tVEAS 3@ S whece /%Z“‘f / z2r /
ANETE

S for—ed,

What force caused the dust and gas in the solar system to clump together to form planets?

Graid y

Today we have a solar system of planets that orbit the sun in relatively stable orbits. In a stable orbit, two
opposing tendencies are in balance. One tendency pulls planets away from the sun. The other pulls them
toward the sun.

a. What prevents planets from flying away from the sun? 6?@ ¥ ;Z/

b. What prevents planets from falling into the sun? W@m, E A 7{{ y74!
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