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Scientific Method :

A) Observation : In an experiment scientists make observations under controlled conditions. Observation may be quantitative or qualitative.

B) Hypothesis : A possible explanation for an observation.

            C )  Law : A simple generalization from experiment.( a formula, E = mc2)

C) Theory :  A successfully tested hypothesis. It explains why something happens.

Units of Measurement: a quantitative observation has two parts, a number and a scale

(unit). Mass( kilogram, K); Length(meter, m); Time (Second, S ); temperature (Kelvin, K).

Mass and Weight : Mass is a quantity of matter, it is constant and measured on a balance.Weight  depends on   gravity force on an object. If gravity  is changed, weight also is changed. Gravity force  depends on the place, moon has less gravity than earth. 

w = mg , w = weight, m = mass, g = gravity

Uncertainty in Measurement : All measured numbers are uncertain. All counted numbers are exact. ( 22 ml is uncertain,  22 person is exact)

Precision and accuracy : Precision refers to the degree of agreement among several measurement of the same quantity. Accuracy refers to the agreement of a particular value with the true value.

Significant Figures : All digits are significant except zero at the beginning of a number or sometimes at the end of a number.

1) 25.43  has 4 significant figures.         2) 0.00034 has 2 significant figures, 3 and 4.

3) 5.007 has 4 significant figures, 5 , 0, 0, and 7.

4) 100 has only one significant figure, while 100. has three significant figures.

 Rounding a number : If the digit to be dropped is less than 5, leave the preceding digit as it is. 

(25.74          25.7)   If the digit to be dropped is 5 or more than 5, increase the preceding digit by 

 (25.7          26)

  Dimensional Analysis : We use Unit Factor Method to convert units.

 Example    Convert  25m to yard.          

 1m = 1.094 yd                                 1m        (  conversion factor

                                                     1.094 yd 

25 m   (       1.094 yd     ( 27.35 yd

                          1m

Units of Temperature : ºC ( Celsius ), K ( Kelvin ), (F (Fahrenheit )

K = ºC+ 273                                 (F = 1.8( C + 32

                                   mass (g)

Density :  density = 
                                 volume (cm3)

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

                                                          cool, freezing                          cool, condensing     


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)

Separating Methods : There are different method for separating the components of a mixture, some of them are: Distillation ( for separating a liquid mixture), Filtration( for separating a liquid and solid mixture) , Chromatography(for separation a liquid  or a gas mixture). 
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Nature of Matter :





1)Physical properties.





2)Chemical properties.





Change of matter :


1)Changing of physical properties.


2)Changing of chemical  properties.





Study of Matter





     What Chemistry is doing?
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