Physical Science




Name:_________________
Chapter 3:  States of Matter

Section 1: Solids, Liquids, and Gases


Key Concepts
· How can shape and volume be used to classify materials?

· How can kinetic theory and forces of attraction be used to explain the behavior of gases, liquids, and solids?
Describing the States of Matter
· Materials can be ______________ as solids, liquids, or gases based on whether their shapes and volumes are _____________ or _____________.

· Shape and volume are clues to how the particles within a material are _______________.

  Solids
Solid is the state of matter in which materials have a definite __________ and a definite ___________.
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  Liquids
· Liquid is the state of matter in which a material has a definite ____________ but not a definite ____________.

· [image: image9.wmf][image: image10.png]


A liquid always has the ________ shape as its container and can be ________ from one container to another.
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 Gases
· [image: image13.wmf]__________ is the state of matter in which a material has _____________ a definite shape nor a definite 
    volume.

· A gas takes the ___________ and 

         volume of its container.
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Other States of Matter
Plasma

· ____________________________ percent of all the matter that can be observed in the universe

· At extremely high ___________________, such as those found on the sun or other stars, matter exists as plasma.
Kinetic Theory
· _____________ is the energy an object has due to its motion.

· The kinetic theory of matter says that all particles of matter are in ________________ motion.
Explaining the Behavior of Gases
Motion in Gases

· the particles in a gas are never at _____________.

· [image: image15.emf]At room temperature, the average speed of the particles in a sample of gas is about __________ kilometers per hour.

· There are forces of _______________

among the particles in all matter.

· If the particles are apart and moving 


fast, as in a gas, the attractions are


too ____________ to have an effect.

Kinetic Theory of Gases
· The constant _______________ of particles in a gas allows a gas to _______________a container of any shape or size.

· Particles in a gas are in constant, random _____________.

· The motion of one particle is unaffected by the motion of other particles unless the particles ________________.

· Forces of attraction among particles in a gas can be ignored under _________________ conditions.
Explaining the Behavior of Liquids
· A liquid takes the _____________ of its container because particles in a liquid can flow to new locations. 

· The volume of a liquid is constant because forces of ___________________ keep the particles close together.

· In a liquid, there is a kind of tug of war between the constant motion of particles and the attractions among particles.

Explaining the Behavior of Solids
· Solids have a ______________ volume and shape because particles in a solid vibrate around fixed locations.

· _______________ is a repetitive back-and-forth motion.

· Each atom _______________ around its location but it does not exchange places with a neighboring atom.

Reviewing Concepts
· 1. How are shape and volume used to classify solids, liquids, and gases?

· 2. What does the kinetic theory say about the motion of atoms?

· 3. How is a gas able to fill a container of any size or shape?

· 4. Use kinetic theory and attractive forces to explain why a liquid has a definite volume and a shape that can vary.

· 5. Explain why a solid has a definite shape and volume.

· 6. How does the arrangement of atoms in most solids differ from the arrangement of atoms in a liquid?

Section 3.2: The Gas Laws

  Key Concepts
· What causes gas pressure in a closed container?

· What factors affect gas pressure?

· How are the temperature, volume, and pressure of a gas related?

Changes in the volume, the temperature, the pressure, and the number of particles have predictable effects on the behavior of a gas.

Pressure
· ______________ is the result of a force distributed over an area.

· The SI unit for pressure, the pascal (Pa)

· Collisions between particles of a gas and the walls of the container cause the pressure in a closed container of gas.

· The more frequent the collisions, the _________________ the pressure of the gas is.

Factors That Affect Gas Pressure
   Factors that affect the pressure of an enclosed gas are its    

   temperature, its volume, and the number of its particles.
Temperature
· Raising the temperature of a gas will ______________ its pressure if the volume of the gas and the number of particles are constant.

Volume
Reducing the volume of a gas _________________ its pressure if the temperature of the gas and the number of particles are constant.
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Number of Particles
Increasing the number of particles will _______ the pressure of a gas if the temperature and the volume are constant.
Charles’s Law
states that the volume of a gas is _______________ proportional to its temperature in kelvins if the pressure and the number of particles of the gas are constant. 
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Boyle’s Law
states that the volume of a gas is ____________________ proportional to its pressure if the temperature and the number of particles are constant.
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Section 3: Phase Changes
Key Concepts
· What are six common phase changes?

· What happens to a substance’s temperature and a system’s energy during a phase change?

· How does the arrangement of water molecules change during melting and freezing?

· How are evaporation and boiling different?

Characteristics of Phase Changes
· When at least two states of the same substance are present, scientists describe each different state as a _________
· A ___________ is the reversible physical change that occurs when a substance changes from one state of matter to another
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Characteristics of Phase Changes
	· _________________

· _________________

· _________________

· _________________

· _________________

· _________________

· are six common phase changes.
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Temperature and Phase Changes
	· One way to recognize a phase change is by measuring the temperature of a substance as it is heated or cooled.

· The temperature of a substance _______ _____ _________ during a phase change
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Energy and Phase Changes
· During a phase change, energy is _________________ between a substance and its surroundings.

· The direction of the transfer depends on the type of phase change.

· ________________ is either absorbed or released during a phase change.
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· During an ________________________ change, the system absorbs energy from its surroundings.

· Melting is an example of an endothermic change.

· heat of ________________-The amount of energy absorbed

· During an _________________ change, the system releases energy to its surroundings.

· Freezing is an example of an exothermic change.

Melting and Freezing
The arrangement of molecules in a substance becomes ___________ orderly as the substance melts and _____________ orderly as the substance freezes.
Melting
At the melting point of water, 0°C, some molecules ___________ enough ________________ to overcome the attractions and move from their fixed positions.
Freezing
· As the average kinetic energy of a substances molecules __________________, they move more slowly.

· At the freezing point of water, some molecules move slowly enough for the ________________________ between molecules to have an effect.

Vaporization and Condensation
· The phase change in which a substance changes from a liquid into a gas is ______________________.

· Vaporization is an endothermic process.

· heat of _______________- the amount of energy a substance must absorb in order to change from a liquid to a gas

· Scientists distinguish two vaporization processes—boiling and evaporation.

· [image: image16.png]


[image: image17.wmf]____________________ takes place at the surface of a liquid and occurs at temperatures below the boiling point.
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	· _______________- The kinetic theory explains what happens when water boils.

· As the temperature increases, water molecules move __________ and ___________.
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_____________________ is the phase change in which a substance changes from a gas or vapor to a liquid
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Sublimation and Deposition
· _______________________ is the phase change in which a substance changes from a solid to a gas or vapor without changing to a liquid first.

· When a gas or vapor changes directly into a solid without first changing to a liquid, the phase change is called ______________________.
Reviewing Concepts
· 1. Name six common phase changes.

· 2. What happens to the temperature of a substance during a phase change?

· 3. How does the energy of a system change during a phase change?

· 4. What happens to the arrangement of water molecules as water melts and freezes?

· 5. What is the difference between evaporation and boiling?

Samples of solid copper


have definite volume. Copper


atoms are packed close together


in an orderly arrangement.





At room temperature, mercury is 


a liquid.  Drops of mercury 


on a flat, clean surface have a 


round shape. Mercury in a 


container has the same shape 


as its container.





Helium gas takes the


volume and shape of its 


container.
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Energy released as ice forms on these strawberry plants keeps the plants from freezing at temperatures slightly below 0°C.





The ice sculpture will start to melt if the temperature rises above 0ºC or


sunlight shines directly on the ice.





Energy released





Energy absorbed





Gas





Liquid





Solid





Boiling takes place _____________


a liquid.





Water vapor from the


air condensed into drops of liquid water on these blades of grass.








