Scientific Notation, Measurements, and Classification of Matter
OBJECTIVES:
9. Convert measurements into scientific notation.
10. Explain temperature in terms of Kelvin and convert between Kelvin and Celsius.
11. Perform calculations involving density.
12. Classify matter according to its composition and distinguish among elements, compounds, homogeneous mixtures, and heterogeneous mixtures.

Scientific Notation

Example: Convert 5.14 x 105 from scientific notation to a real number.

Scientific notation consists of a coefficient between 1 and 10, here 5.14, multiplied by 10, which is raised to an exponent, here 5.  To convert to a real number, start with the base and multiply by 5 tens: 5.14 x 10 x 10 x 10 x 10 x 10 = 514000.0.  Another way to do it is to simply move the decimal point in the base (5.14) 5 places to the right, adding extra zeroes as needed.  Therefore, 5.14 x 105 = 514000.0

Example: Convert 0.000345 from a real number to scientific notation. 

Here we wish to write the number 0.000345 as a coefficient, between 1 and 10, times 10 raised to an exponent.  To convert to scientific notation, start by moving the decimal place in the number until you have a number between 1 and 10; here it is 3.45.  The number of places to the left that you had to move the decimal point is the exponent.  Here, we had to move the decimal 4 places to the right, so the exponent is -4.  Therefore, 0.000345 = 3.45 x 10-4 

Measurements
Temperature is a measurement of how hot or cold something is.  It is a calculation of the average kinetic energy of all the particles in the substance.  Scientists theorize that at absolute zero, or –273.15oC, particle motion stops and that no more energy can be removed from the object.  So this is the coldest temperature possible for matter.

The Kelvin scale is used to measure temperature in scientific calculations.  It is based on the value of absolute zero (the point at which all molecular motion stops), or –273oC.  –273oC is equivalent to 0 K.  The divisions on the Kelvin scale are the same as the Celsius scale.  Therefore,
K = oC + 273
Density is the amount of mass present per unit volume of a material.  You can find the density of an object by dividing its mass by its volume.
Classification of Matter

Matter is anything that has a mass and takes up space. 

Matter exists in 4 different states:

· Solid – rigid, fixed volume and shape

· Liquid – definite volume be no specific shape, assumes the shape of the container

· Gas – no fixed volume or shape, takes on shape of the container, highly compressible

· Plasma – exists at extremely high temperatures as ions since electrons are striped away from the nucleus

A mixture is two or more substances, combined in varying proportions - each retaining its own specific properties.  The components of a mixture can be separated by physical means, i.e. without the making and breaking of chemical bonds.  Examples: Air, table salt thoroughly dissolved in water, milk, wood, and concrete.  
There are two categories of mixtures:

· Homogeneous mixtures: mixtures in which the properties and composition are uniform throughout the sample (visibly indistinguishable parts – one phase).  Such mixtures are termed solutions.  Examples: Air and table salt thoroughly dissolved in water. 
· Heterogeneous mixtures: mixtures in which the properties and composition are not uniform throughout the sample (visibly distinguishable parts – two or more phases).  Examples: Milk, wood, and concrete.  

Mixtures can be separated into pure substances by physical methods.  A pure substance is one with constant composition.  A substance with constant composition can be classified an either an element or as a compound.  An element is a substance that cannot be separated into two or more substances by ordinary chemical (or physical) means.  We use the term ordinary chemical means to exclude nuclear reactions.  Elements are composed of only one kind of atom.  Examples: Iron (Fe), copper (Cu), and oxygen (O2).  A compound is a substance that contains two or more elements, in definite proportion by weight.  Compounds are composed of more than one kind of atom. The term molecule is often used for the smallest unit of a compound that still retains all of the properties of the compound.  Examples: Table salt (sodium chloride, NaCl), sugar (sucrose, C12H22O11), and water (H2O).
One classification scheme for matter can follow the diagram below.

