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CHEMISTRY  CHAPTER 1

CHEMISTRY:   
The study and investigation of the structure and properties of matter.  

Scientific Method: 
1.Question/Observation

2.Hypothesize

3.Test 

4.Conclude

Control treatments:
Experimental treatments:
Independent variable:  always graphed on the X axis
Dependent variable:  always graphed on  the   Y axis
Controlled variables

Human error

Sampling size

Quantifiable results

Matter:  anything that has mass and volume

Energy:   The ability to do work or  cause change or motion in an object

METRIC:    Kilo-   Centi-  milli-   Mega-  micro-

Mixture:  any substance containing more than one material  

                   that is physically combined.  ( homogeneous, 




heterogeneous)

A  Solution is a homogeneous mixture  
( solute + solvent)
Element  
 A pure substance  that has a distinct set of 




 characteristics  N2     O2

O3
Atom:    
The smallest part of an element that retains all of

 the properties of the element. 

Compound   Any two or more elements chemically combined
Molecule:  Any  two or more atoms chemically combined 
Accuracy  vs.  Precision


The  degree of exactness of the measurement


How close you come to a known value 

Two types of energy

Kinetic Energy

Potential Energy

Law of conservation of mass:


Mass can’t be created or destroyed 

Law of conservation of energy:  (1st law of thermodynamics) 

Law of conservation of mass energy  :  e=mc2
Both mass and energy can’t be created or  destroyed but just converted from one to another . Albert  Einstein proposed that the two laws above in 1905  ( Note: the total amount of mass and energy in the universe is constant.)
SIGNIFICANT FIGURES: ( SIGNIFICANT DIGITS ) 


Def:  digits with meaning in a measurement.  

4 rules: 

1.  #s other than zero are significant

2. #s  between two significant digits are significant.

3.  Ending zero’s after the decimal are significant

4. Zero’s only holding place value are not significant

Let’s look at some FUN examples!!

ADDING AND SUBTRACTING   SIGNIFICANT FIGURES

1.  Round before you add or subtract 

50.33  +  5.4   +    44.534 =



Always round to the least precise  decimal place.

MULTIPLYING AND DIVIDING   SIG.   FIGS.

1.    Do  multiply or divide first then     round to the original value that has the least sig digs.   ( not   decimal place)

50      X     2.34 = 

4.56    X    2.0  = 
INVERSE AND DIRECT RELATIONSHIPS :
Inverse relationship  ( Boyles gas law   volume vs. pressure)
As one variable goes up the other variable goes down

(air bubble at bottom of pool)   ( the bends) 

Direct relationship    (Charles Law:   Temperature vs volume)
As one variable increases the other variable increases and if it decreases the other variable decreases.  ( hot air balloon) 
ABSOLUTE SCALE :

Devised   by  Lord Kelvin in  the 1800’s    calculated the temperature at which all molecular motion stops.  This was called  absolute zero    

0K =  -273oC    

273 oC =   0oC

To convert from Celcius to Kelvin  add 273  to the #

To convert from Kelvin to Celcius    Subtract 273 from the #
Lets do some fun practice problems !!

50K  =   ____oC

-25 oC = _____K 
CALCULATING DENSITY:

Density:  the amount of mass in a given volume

D= mass  ÷  volume    (usually measured in g/ml or g/L)

Water has a density of   1g/ml  which means :

1 gram of water is equal to 1 milliliter  of water 
MOTION OF MOLECULES 
Translational: random motion of molecules through space in 




   which they collide w/  other molecules or the wall 

    of the container.

Rotational:  motion of a molecule around its axis

Vibrational: movement of a molecule against its bond

KINETIC ENERGY :


The energy a molecule has due to its motion

The Kinetic energy of a particle is dependent on its mass and velocity with which it is moving. 

KEtranslational = ½ mv2
What is the difference between heat and Temperature?

Heat :(joules or calories)  



Total translational KE of all the particles of a substance.

Temperature:  The average KE for each particle of a substance.

