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PHYSICAL SCIENCE GOALS
2.01
Measure and mathematically/


graphically analyze motion:

· Frame of reference

· Uniform motion

· Acceleration



--motion as a change of position



--all motion is relative



--distinguish between distance 


  and displacement


--distinguish between speed and 



   velocity



--velocity is a relationship 



   between displacement and time




v = 
  d





   t



--acceleration is a relationship



  between velocity and time




a = 
  v




  t



--investigate acceleration due to 



  gravity as an example of 



  uniformly changing velocity




g = 9.8 m/s/s

2.02
Investigate and analyze forces as interactions that can change motion:

· In the absence of a force, an object in motion will remain in motion or an object at rest will remain at rest until acted on by an unbalanced force.
· Change in motion of an object is directly proportional to the unbalanced outside force and inversely proportional to the mass

· Whenever one object exerts a force on another, an equal and opposite force is exerted by the second on the first.


--property of inertia as related to 

  mass

--relationship between 

  acceleration due to gravity and 

  mass of an object



Fg = mg


--investigate balanced and


  unbalanced forces using the 

  equation



F = ma


--friction as a force that opposes 

  the motion of an object


--analyze Newton’s Third Law as 

  the relationship described by :


  Fobject A on object B =



 - Fobject B on object A
3.01
Investigate and analyze storage of 


energy:

· Kinetic Energy
· Potential Energies:

gravitational; chemical,

electrical, elastic, nuclear

· Thermal Energy

--calculate kinetic energy:

  
KE = 1/2mv​2

--predict change in kinetic energy 

  when mass or velocity change

KE = 1/2mv2
--calculate gravitational potential 

  energy


PE = mgh = Fgh

--predict change in gravitational

  potential energy when mass or 

  height change 


PE = mgh = Fgh

--conservation of energy
--investigate the characteristics 

  of a substance--such as mass, 

  specific hear capacity, and 

  temperature—that affect its 

  ability to absorb or release 

  thermal energy

3.02
Investigate and analyze transfer of 


energy by work:

· Force

· Distance

--calculate work:    W = F     d

--analyze work and power


P = W = F     d

         t         t

3.03
Investigate and analyze transfer of 


energy by heating:

· Thermal energy flows from a higher to a lower temperature

· Energy will not spontaneously flow from a lower temperature to a higher temperature

· It is impossible to build a machine that does nothing but convert thermal energy into useful work.

--differentiate among conduction, 

  convection, and radiation 

  energy transfers

--investigate interaction between

  substances of different 

  temperatures

--no machine can be 100% 

  efficient

--distinguish between heat and 

  temperature

3.04
Investigate and analyze the 


transfer of energy by waves:

· General characteristics of waves:  amplitude, frequency, period, wavelength, and velocity of propagation
· Mechanical waves

· Sound waves

· Electromagnetic waves

--basic characteristics of a 

  transverse wave : trough, crest, 

  amplitude, and wavelength
--basic characteristics of a 

  longitudinal wave:  amplitude, 

  rarefaction, and compression

--relationship between period and 

  frequency

--relationships among frequency, 

  velocity, and wavelength to 

  solve wave problems

--differences between

  longitudinal and transverse 

  waves

--wave’s energy as it relates to 

  amplitude

--velocity of a sound wave varies

   through different media

--interpret electromagnetic 

  spectrum to determine 

  relationships among energy, 

  frequency, and wavelength

--relate wave energies to possible 

  health risks

4.01
investigate and analyze the nature 

           of static electricity and the 

           conservation of electrical charge:

· Positive and negative charges

· Opposite charges attract and like charges repel

· Analyze the electrical charging of objects due to the transfer of charge

--transfer of electrons to charge 

  objects

--opposite charges attract and 

  like charges repel

--compare and contrast three

  methods of charging objects:

  conduction, friction, induction

4.02
Investigate and analyze direct 


current electrical circuits:

· Ohm’s law

· Series Circuits

· Parallel Circuits

--simple circuit diagrams using 
  symbols

--open and closed circuits

--Ohm’s Law and the power

   equation to simple DC circuits:


V = IR   and   P = VI

--distinguish between series and 

  parallel circuits

--explain how flow of electricity 

  through series and parallel 

  circuits is affected by voltage 

  and resistance

4.03
Investigate and analyze 


magnetism and the practical 


applications of the characteristics 


of magnets.

· Permanent magnets

· Electromagnetism

· Movements of electrical charges

--characteristics and behaviors 

  of magnetic domains

--attraction of unlike poles and 

  repulsion of like poles

--strength of electromagnet 

  determined by varying number 

  of coils, varying current, or the 

  core material

--relationship between electricity 

  and magnetism in practical 

  applications such as generators 

  and motors

5.01
Develop and understanding of 


how scientific processes have led 


to the current atomic theory.
· Dalton’s atomic theory
· J.J. Thomson’s model of the atom

· Rutherford’s gold foil experiment

· Bohr’s planetary model

· Electron Cloud Model

--changes in the atomic theory 

  over time

--four basis assumptions of 

  Dalton’s Atomic Theory

--J.J. Thomson’s plum pudding 

  model

--Rutherford’s gold foil 

  experiments proving that an 

  atom is mainly empty space with 

  a dense positively charged  

  center

--Bohr’s model:


-arrangement of electrons

--Electron Cloud Model


-number of electrons in 


   each level (1-4)

5.02
Examine the nature of atomic 


structure:
· Protons
· Neutrons

· Electrons

· Atomic Mass

· Atomic Number

· Isotopes

--charge, mass, and location of 

  protons, neutrons, and 
  electrons
--number of protons, neutrons, 
  and electrons in neutral atoms 
  and in ions
--different mass number of 

  isotopes contributes to average 

  atomic mass of an element

--symbols for various isotopes:

  Carbon-12, C-12,  126C

--Bohr models from hydrogen to

  argon including common 

  isotopes

5.03
Identify substances through the 


investigation of physical 


properties:

· Density

· Melting Point

· Boiling Point

--calculate density of different 

  substances

  
D = m
                    V
--phase changes are physical 

  changes

--heating and cooling curves for 

  various substances

--identify substances by 

  comparing physical properties

  with known substances

6.01
Analyze the periodic trends in the 


physical and chemical properties 


of elements.

· Groups (families)
· Periods

--location of families on the 

  periodic table:  alkali metals,

  alkaline earth metals, transition

  metals, halogens, noble gases, 

  metals, nonmetals, metalloids

--physical and chemical changes 

  of metals, nonmetals, and 

  metalloids  (reactivity, physical

  state, MP, BP, ductility, 

  malleability, conductivity, and 

  luster)

--atomic radius across a period

  and down a group

6.02
Investigate and analyze the 


formation and nomenclature of 


simple inorganic compounds.

· Ionic bonds (including oxidation numbers)

· Covalent bonds

· Metallic bonds

--how ions form

--formation of ionic, covalent, and 

  metallic bonds

--electron dot diagrams of 

  elements, ions, and simple 

  compounds

--predict oxidation numbers 

  based on position of element on 

  periodic table and valence 

  electrons
--names and formulas for simple 

  binary compounds

--names and formulas of 

  compounds using polyatomic 

  ions

6.03
Identify the reactants and product 


of chemical reactions and balance 


simple equations of various types:

· Single Replacement
· Double Replacement

· Decomposition

· Synthesis

--identify reactants and products

--use coefficients to balance 

  equations

--understand Law of

  Conservation of Matter

--classify reactions into types:

  single replacement, double 

  replacement, decomposition, or 

  synthesis

6.04
Measure and analyze the


indicators of chemical change 


including:

· Development of a gas

· Formation of a precipitate

· Release/absorption of energy (heat or light)

--distinguish between exothermic 

  and endothermic reactions

6.05
Investigate and analyze the


properties of composition of 


solutions:

· Solubility curves

· Concentration

· Polarity

· pH scale

· Electrical Conductivity

--examples of solutions
  containing solutes and solvents 
  of various phases

--polar nature of water

--factors affecting rates of 

  dissolving:  concentration, 

  stirring, temperature, and 

  surface area

--electrical conductivity of

  solutions containing ionic or 

  covalent solutes

--interpret solubility graphs

--investigate concentrations from 

  unsaturated to supersaturated

--identify acid, base and salt in 

  neutralization reactions

--characteristics of acids, bases, 

  and neutral substances

--pH scale

--investigate pH using various 

  indicators: litmus paper, 

  phenolphthalein, and pH paper

6.06
Describe and explain radioactivity 


and its practical application as an 


alternative energy source:
· Alpha, Beta, and Gamma decay

· Fission

· Fusion

· Nuclear Waste

--characteristics of alpha, beta, 

  and gamma radiation

--decay processes of alpha, beta, 

  and gamma radiation

--compare and contrast fission 

  and fusion

--means of dealing with nuclear 

  waste over time
