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Chapter 2: Matter

- _________- scientific study of the composition, 

                      structure and properties of matter and

                      the changes that matter undergoes

- ________-  anything that has mass and takes up 

                  space (light and sound are not matter)

- ________- a substance that cannot be separated or 

                  broken down into simpler substances by

                  chemical means

        - represented by 1 or 2 letters

         - single _______ letter or _________ letter

           followed by a lower case letter

- ______-  smallest unit of an element that maintains the 

              ____________ of that element

- _________-  a substance made of atoms of two or more

                       different elements that are _____________

                       combined

           - compound is different from its elements

   - Ex.- Hydrogen, oxygen, nitrogen 

           - colorless gases combine to make 

             carbon a flexible solid

           -  in a given compound elements will 

              combine in the same proportions

- _________-  smallest unit of a substance that keeps all 

                      of the ________ and _______ properties of

                      that substance

               - Ex.-  Water (H2O)

                       - 2 hydrogens and one oxygen per

                          molecule

                      - molecules may be made of two 

                         __________ atoms (H2O) or two of the 

                         _________ atom (O2)

- _______________- shows how many atoms of each 

                                 element are in a unit of a substance

                       - number of atoms of each element is

                         written ___________ the symbol

               - use _______- small number (if only 

                                        ___atom no subscript

                                         is written)

               - numbers in front of the chemical

                 formula represent the number of

                  ___________________

               - Ex.- 3 table sugar molecules 

                              3C12H22O11

               - 12, 22, 11 are subscripts and tell

                  how many of each atom there are

               - 3 means there are 3 sugar molecules

- _____________- matter that has a fixed composition and

                            definite properties

              - chemically not physically combined

              - Ex.- Elements and compounds

- ______- combination of 2 or more substances that are not 

                 chemically combined

   - each component keeps its own ______________

   - Ex.- Pizza

   - can separate by physical means

           - 2 types of mixtures

- _____________ mixture- substances that aren’t 

                                         mixed uniformly and are 

                                         not evenly distributed

                                         (pizza, salad)

- _____________ mixture- components are evenly

                                        distributed and look the 

                                         same throughout 

                                         (sugar water mixture)

- ________- made of liquids that mix with each other

                  (gasoline and oil)

- ____________- made of liquids that do not mix

                      (water and oil)

                - __________ can dissolve in liquids

        - Ex.- O2 in water  - fish breath

        - Ex.- CO2 in water – carbonation

Properties of ____________ (two main types)

1) _______________ properties
      - properties you use to ______________something

      - can be observed or measured without changing the

         substances

           - Ex.- Color, shape, size, mass, volume, density

           - may be described by the absence of a physical

              property (Ex. one that is not blue)

- ______- measurement of how much matter is contained 

                 in a certain volume of a substance

       - low density objects will be ______ than other 

          objects with the same volume

       - high density objects will be ______ than other

          objects with the same volume

       - weight and density are different

- Ex.- 2 kg of feathers vs 2 kg of lead

- same weight; steel is more dense compared to

  the feathers

      Density = mass/volume (d = m/v)
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-  Units are g/cm3
-  1 cm3 = 1 mL

- Ex.- If 10.0 cm3of ice has a mass of 9.17 g, 

          what is the density of ice?

· Givens: m = 9.17 g, v = 10 cm3, d = ?

· Formula d =m/v

· Substitute d = 9.17/10.0 cm3
· Solve d = .917 g/cm3
2) _________________ properties
   - not as easy to observe as physical properties (usually)

   - describes how a substance changes into a new

      substance

              - either by ___________ with other elements or by

                 breaking apart into new ________________

       - ____________- the ability of a substance to combine 

                           chemically with another substance

       - __________- the ability of a substance to react in the

                                presence of ________ and burn when 

                                exposed to a flame

       - can only observe them in situations in which the 

          identity of the substance changes 
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- ___________________properties

- includes both physical and chemical properties

- always the ________ whether the sample you are

  observing is large or small

- Ex.- boiling point and melting point

        - water boils at 100o C and freezes at 0o C

           at sea level

 - most useful in identifying a substance

         - physical and chemical properties of a substance

           ___________ how the substances behave under

          different _______________

- __________change- change of matter from one form to 

                              another without a change in chemical 

                              properties

- Ex.- breaking chalk (still chalk)

        - melting ice, sanding wood, dissolving sugar

                 - energy is _________ or ___________

                 - may look different, but the __________

                    of atoms is still the same

- changes in state are _____________ changes
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Both quartz crystals and sand are made of S0, but they
Took different. When quartz is crushed into sand, a physical
change takes place. During physical changes, energy is
absorbed or released. After a physical change, a substance
may look different, but the atoms that make up the sub-
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Pounding a gold nugget into a ring results in physical
changes. But physical changes do not change all the prop-
erties of a substance, For example, the color of the gold, its
melting point, and its density do not change. Melting, freez-
ing, and evaporating—all changes of state—are physical
changes, too, because the identity of the substance does not

change.
Dissolving is a physical change
When you stir sugar inio water, the sugar dissolies and seems {0
ndkcus Disohved disappear. But the sugar is still there; you can taste the sweetriess
e \when you drink the water: Figure 18 shows sugar and water mol-
—— ccules dissolving. When sugar dissolves, it seems {0 disappear

because the sugar particles become spread out between the par-

When sugar dissolves in water,
ticles of the water: The molecules of the sugar have not changed

water pariicles atiradt and pull

apart sugar particles, so the sugar  because dissolving is a physical change. Dissolving a solid in a

particles spread out in the water.  liquid, a gas in a liquid, or a fiquid in a fiquid are all physical
changes,

How can physical properties separate a mixture?

 distilled water  fiter funnel  fiter paper  / magnet +/ paper towels
+ dlear plastic cups + plastic spoon 5 g sample of mixture

1. Design an experiment in which the given materi-  Analysis.

als are used {0 separate the components of the 1, What properties did you observe in cach of he

sample mixture. (Hint: Consider physical proper-  componens of the mixture?

ties such as solubilty, density, and magnetism) .10y gig these properties help you to scparate
2. Once you have separated the companents of the  the componens of the sample?

sample mixture, describe them by theif PhYSical 3. pig any of the componens share similar

properties. properties?

4 Based on your obsenvations, wha do you think
the mixture was composed of?
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- _________________ are not chemically combined

- each component has its same make up before and

   after combining

- each keeps its own ______________

- can be separated by ____________means

- compounds separated only by _____________change

- ____________ changes- a change that occurs when a 

                                 substance changes composition by

                                 forming one or more new substances

    - Ex.- Battery acids, fruit ripening, milk souring

· signs of a chemical reaction

1) __________________

2) ________________

3) ______________

4) ____________

5) ____________

- cannot reverse chemical reaction by using physical

  changes

- chemical changes can break down compounds into

   ________________

- may first become simpler compound

- Ex.-  Carbonic acid in pop

     - breaks down CO2 and H2O

      - CO2 and H2O becomes carbon, hydrogen,

        oxygen







