
Chapter 20 – Stars, Galaxies, and the Universe 
 

Section 1 – A solar system is born. 
Objectives 

• Explain the relationship between gravity and pressure in a nebula. 

• Describe how the solar system formed.  

 

The Solar Nebula 

• All of the ingredients for building planets, moons, and stars are found in the vast, seemingly empty regions  

 

of space between the stars. Clouds called __________________ are found in these regions. 

 

•  A nebula is a large cloud of __________ and dust in interstellar space   

 

• Nebulas contain gases -- mainly _______________ and helium -- and dust made of elements such as 

carbon and iron. 

 

•  These gases and elements interact with ______________ and pressure to form stars and planets.  

 

• Gravity Pulls Matter Together  The gas and dust that make up nebulas are made of matter, which is held 

together by the force of gravity. 

 

• Gravity causes the particles in a nebula to be attracted to each other. 

 

• Pressure Pushes Matter Apart  The relationship between ___________________ and pressure keeps 

nebulas from collapsing.  

 

• Temperature is a measure of the average ________________ energy, or energy of motion, of the 

particles in an object. 

 

•  If the particles in a nebula have little kinetic energy, they move slowly and the temperature of the cloud is  

 

very ____________. If the particles move fast, the temperature is high.  

 

• As the particles in a nebula move around, they sometimes crash into each other. 

 

• When the particles move closer together, collisions cause the pressure to increase and particles are pushed 

apart.  

 

• In a nebula, outward pressure balances the inward gravitation pull and keeps the cloud from collapsing.  

 

With pressure and gravity balanced, the nebula become _____________. 

 

Upsetting the Balance 

• The balance between gravity and pressure in a nebula can be upset if two nebulas _______________ or if a 

nearby star explodes. 

•  These events compress, or push together,  small regions of a nebula called __________________, or gas 

clouds.  

 

• Globules can become so dense that they contract under their own gravity. 

•  As the matter in a globule collapses inward, the temperature increases and the stage is set for stars to form. 

  



• The _____________ nebula—the cloud of gas and dust that formed our solar system—may have formed in 

this way.  

 

How the Solar System Formed 
• After the solar nebula began to collapse, it took about ______ million years for the solar system to form. 

 

•  As the nebula collapsed, it became _______________ and the attraction between the gas and dust particles 

increased. The center of the cloud became very dense and hot.  

 

• Much of the gas and dust in the nebula began to ____________ slowly around the center of the cloud. 

While the pressure at the center of the nebula was not enough to keep the cloud from collapsing, this 

rotation helped balance the pull of gravity. 

 

• Over time, the solar nebula flattened into a rotating ___________. All of the planets still follow this 

rotation.  

 

• From Planetesimals to Planets  As bits of dust circled the center of the solar nebula, some collided and  

 

stuck together to form __________________-sized bodies. 

 

•  These bodies eventually drifted into the solar nebula, where further collisions caused them to __________. 

As more collisions happened, the bodies continued to grow. 

 

• The largest of these bodies are called _______________________, or small planets. Some of these 

planetesimals are part of the cores of current planets.  

 

• Gas Giant or Rocky Planet?  The largest planetesimals formed near the ________________ of the 

rotating solar disk, where hydrogen and helium were located. 

 

• These planetesimals were far enough from the solar disk that their gravity could attract the nebula  

 

____________. 

 

• These outer planets grew to huge sizes and became the __________________: Jupiter, Saturn, Uranus, and 

Neptune.  

• Closer to the center of the nebula, where Mercury, Venus, Earth, and Mars formed, temperatures were too  

 

__________ for gases to remain. 

 

•  Therefore, the inner planets in our solar system are made of mostly _____________ material.  

 

• The Birth of a Star  As the planets were forming, other matter in the solar nebula was traveling toward the  

 

center. The center became so dense and hot that hydrogen atoms began to __________, or join, to form 

helium 

 

•  Fusion released huge amounts of energy and created enough outward pressure to balance the inward pull  

 

of gravity. When the gas stopped _________________, our sun was born.  

 


