Chapter3, Matter and Energy

Matter : Anything that has mass and occupies space.
States Of Matter : Physical state of a matter depends on the attractive forces between the particles of that matter. 

1) Solid : In solid state attractive forces between molecules are strong, molecules are tightly packed. That’s why solids have fixed shape and definite volume,(NaCl).
2) Liquid : In liquids, molecules still have attractive forces, but not as much as solids.They stay close
( definite volume) but they  move around too(indefinite shape), (H2O).
3) Gas : In gases, there is no attractive forces between molecules or atoms, particles are escaping from each other  in empty spaces, that’s why gases don’t have definite shape or definite volume,(O2, AR).
                                           

                                           Solid    heat, melting      liquid   heat, boiling          gas
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Properties of Matter : Each matter has two kinds of properties.Physical properties like, color, boiling point, physical state. Chemical properties like a chemical reaction.

Chang of Matter : Each matter may have two kind of changes.1)Physical change :  Changing of physical properties, H2O(liquid)                     H2O(gas)  2) Chemical change : Changing of chemical properties: 2H2O                  2H2 + O2    In chemical change one or more new substances are formed. Almost all changes of matter involve energy.

Classification of matter :


  
                                                             Physical Change

                                                                                                       
                       Chemical Change                                                                                        Physical Change                                                                      
Elements : one kind of atoms (Na, Cl2, O2 , He)   

Compounds : more than one kind of atoms ( H2 O, NaCl, H2SO4)
Heterogeneous Mixture :  We can distinct different particles. (Stirred mixture of sand and water)
Homogeneous Mixture(solution) : We can’t distinct particles. (sodium chloride in water)

Law of conservation of Mass : Total mass of substances before reaction = Total mass  of substances after  reaction. This law is base of  mass calculation in chemistry.

Energy : Energy is the capability of doing work. Energy is associated with matter in two types : Potential energy (stored energy) and Kinetic energy (energy of matter in motion), in chemistry we are more concerned with potential energy.

Law of conservation of Energy : Energy may be converted from one form to another, but the total amount of energy remain constant. This law is base of energy calculation in chemistry.

Conservation of Mass and Energy (Albert Einstein 1905) :  Mass  converts to energy by this equation : E = mc2      C = Velocity of light = 3×1010 cm /s   E = energy        m = Mass

Specific Heat : We use energy to raise temperature. the quantity of heat required to raise the temperature of 1 g of the substance by 1º C, is called specific heat. (Cal /g.ºC).We calculate total heat by this equation: 

· Exothermic Reactions: when a reactant releases heat, it is said to be exothermic reaction. In exothermic reaction the sign of (H is negative

· Endothermic Reaction: reactions that absorb heat, are called endothermic reactions. In endothermic reactions the sign of (H is positive.
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    Heat = Specific Heat (Cal /g.ºC) × Mass (g) × Temperature change (º C)
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