Physical Science Review Concepts
Unit 1:  Inquiry
1. Scientific method
· A. Steps: State the problem, gather information, make hypothesis, experiment, analyze data, make a 
 conclusion, repeat
· B. Hypothesis - an educated guess
2. Experiment

· A. Control setup- experimental setup without the variable used for comparison
· B. Variables – items/characteristics being checked in an experiment: independent variables change in 
steady intervals on their own, dependent variables are determined by the experiment's conditions 
and are measured with the independent variable  
Unit 2:  Force and Motion
3. Given a frame of reference (background considered stationary and used to determine if motion has occurred):

· A. Describe the observed motion.

· B. Determine the displacement (the change in position) of the object.

4. Apply the equation 
[image: image5.emf] to problems of constant velocity (speed with direction):
· A. Solve for unknowns of velocity, distance or time.
· B.  Relate this to the slope of a position vs. time graph.
5. Find and describe acceleration (speeding up, slowing down , or turning):

· A. Apply the equation: a = vf - vi
                                                          Δt
· B. Find an acceleration given initial velocity, final velocity, and time.

· C. Use a graph of velocity vs. time to find the acceleration using slope.
6. Know the acceleration due to gravity

· A. g = 9.8 m/s2 for ALL falling objects (without air resistance)

· B. Use the acceleration equation (with 9.8 m/s2) and apply to velocity vs. time graphs.

7. Newton's 1st Law: Recognize how inertia (tendency of an object to keep moving or stay still as it is) applies 
in motion

· A. Distinguish inertia from mass

· B. Describe how an object in motion continues moving without a force

8. Newton's 2nd Law: Predict the effects of forces (pushes or pulls) on motion

· A. Forces cause accelerations – speeding up, slowing down, or changing direction

· B. Apply equation F = ma to a mass and force to predict an acceleration

· C. Apply equation Fw = mg to find the weight of a mass

· D. Combine two forces to determine if they are balanced or not
9. Newton's 3rd Law: Know that whenever an object exerts a force on another object, the second one exerts and 
equal and opposite force back on the first object.
· A. Called "action-reaction" pairs.
· B. Is responsible for rocket motion as well as the motion of a full balloon when air is released.

Unit 3:  Energy Types
10. Describe the nature of energy.
· A. Ability to do work

· B. Causes a change on itself or its surroundings.

11. Define kinetic energy and recognize objects which have it.

· A. All moving objects have it.

· B. Calculate kinetic energy using equation: K.E. = ½ mv2
12. Describe the general nature of potential energy.

· A. Stored energy

· B. Distinguish between gravitational, chemical, electrical, elastic, and nuclear potential energies.

· C. Give examples of these energies- such as (in order from above): objects high up, foods/fuels, static 
electricity, compressed springs, and elements like uranium.

13. Determine amount of gravitational potential energy
· A. Calculate changes in gravitational P.E. near the earth’s surface using the equation: PEg = m•g•h
· B. Alternate equation: PEg= Fg•h (Gravitational P.E. = weight x height)

14. Distinguish thermal energy from temperature:

· A. Thermal energy is the energy of all particles in an object - it depends not only on temperature, but 
also on the mass of an object.

· B. Temperature is the average energy of the particles in an object.  

15. Apply the law of conservation of energy to situations:
· A. Energy can be converted from one form to another.
· B. In any energy conversion, no energy can be created or destroyed.

· C. Recognize the uniqueness of nuclear reactions, in which mass is converted into energy, and the total 


amount of (mass + energy) does not change.
Unit 4:  Energy and Work
16. Identify situations in which work is done and others in which it is not done.
· A. For work to be done, the object must move.

· B. For work to be done, the object must move in the direction of the force.
17. Calculate the amount of work done:

· A. Work is equal to the transfer of energy from the object doing the work to the object on which work is 
done.

· B. Calculate work using the equation: W = F•d

(Work = Force x Change in Distance)

18. Define and calculate power:

· A. Power is the rate at which work is done.

· B. Calculate power using the equation: 
[image: image2.wmf]t

W

P

D

=

                        


(Power = Work / Time)
Unit 5:  Thermal Energy
(See #14: Define temperature and distinguish it from thermal energy.)
19. Describe and give examples of heat transfer by conduction, convection, and radiation.

· A. Conduction - heat energy is passed by collisions between particles in a warm object touching a 
colder one.

· B. Convection - heat energy is passed when a warm fluid (liquid or gas) moves to a cooler area.

· C. Radiation - heat energy is passed when a warm objects "shines" or glows with electromagnetic waves
20. The First Law of Thermodynamics:

· A. Describe the flow of thermal energy is only from hotter to cooler objects.

· B. Heat engines use this to make an object move as heat is released.

21. The Second Law of Thermodynamics:
· A. Energy does NOT flow from a colder to a hotter temperature object naturally.
· B. Alternately, recognize that no machine can be made which does not waste heat as it produces work. 
Friction causes waste heat - this prevents heat engines from being 100% efficient.

· C. Work is needed to make heat go from a cooler to a hotter location. This explains why a refrigerator 
must have a power source. 
Unit 6:  Static Electricity and Charge
22. Forces between charges: 
· A. Unlike charges attract (+ and -)
· B. Alike charges repel (+ and + or - and -)

23. Only electrons  (-) move when charging:

· A. Objects which gain electrons become negatively charged.

· B. Objects which lose electrons become positively charged.

24. Three methods of charging objects:
· A. Friction - two neutral objects are rubbed together - the one which loses electrons becomes (+), the 
one that gains them becomes (-).
· B. Conduction/contact - a charged object touches an uncharged object and shares its charge with it.

· C. Induction - a charged object comes nearby an uncharged object and causes the charges on the 
uncharged object to be separated. One type is removed by grounding, leaving the opposite 
charge.
Unit 7:  Circuits
25. Define current, voltage, and resistance:

· A. Current is the flow of charge down a conductor.

· B. Voltage is the push behind the charges in a circuit. (also called potential difference)

· C. Resistance is the opposition to flow of electric charges in a material - there is more resistance for 
longer wires, thinner wires, or wires made of poor conductors.

26. Calculate current, voltage, and resistance using the Ohm’s Law equation (V = IR)

27. Circuits - a closed path through which electricity can flow
· A. An open circuit does NOT let electricity flow through it.

· B. A series circuit only has one path for the electricity to take (ONE loop). If one part is out, all parts go 
out.

· C. A parallel circuit has several paths (or branches) for electricity to follow. If one part is out, other 
parts can stay on.

· D. Common electrical symbols are: Battery/source                   Resistance                   Bulb

28. Define and calculate electric power
· A. Electric power is the rate at which electric energy is used.
· B. Calculate current, power, and voltage using the electric power equation: (P = I V)

Unit 8:  Magnetism

29. Describe permanent magnetism
· A. Lining up the domains in a piece of iron will magnetize the iron. (Magnetism can be lost by heat or 
striking a magnet which will knock its domains out of line.)

· B. A good combination of materials to magnetize is Aluminum-Nickel-Iron-Cobalt (ALNICO)

· C. Magnets have North and South poles - usually toward the ends of a bar or horseshoe magnet.
· D. Unlike poles attract N-S, alike poles repel N-N, S-S

· E. Around the magnet is the magnetic field - loops from North to South around the magnet which show 
the magnet's influence in the space beside it.

· F. Earth as a large upside-down magnet attracts compasses (little magnets) to make them point North.

30. Electromagnets are made with electricity

· A Electromagnets are made when electricity is moving through coils of wire.

· B. They can be strengthened by using more loops, more current or an iron core inside the loops.
31. Applications for electricity use electromagnets

· A. Motors convert electrical to mechanical (kinetic) energy using electromagnets.

· B. Generators convert mechanical (KE) to electrical energy using electromagnets.

· C. Transformers use electromagnets to step voltage up or down to distribute it to homes.
Unit 9:  Waves

32. Know the types and source of all waves.

· A. The source of all waves is a vibration which carries energy from one point to another.

· B. Describe mechanical waves and recognize their need for a medium (substance to move in). 
Mechanical waves can be transverse (like on a string) or longitudinal/compressional (like 
pumping a slinky or sound).
· C. Electromagnetic waves are linked electric and magnetic fields and can move through empty space.

33. Be able to label these characteristics of a wave:

· A. Rest position - undisturbed substance

· B. Crest - highest point

· C. Trough - lowest point

· D. Wavelength - crest to crest distance

· E. Amplitude - rest position up to crest/down to trough

· F. Energy of a wave depends on its amplitude - more amplitude has higher energy.

34. Define period and frequency and recognize they are inverses.
· A. Period is the time for one wave (in seconds)

· B. Frequency is the number of waves that pass per second (in Hertz)

· C. They are inverses. Ex: If the frequency is 4 Hz, the period is 1/4 second.

35. Calculate the velocity of a wave using the equation: vw = f  (velocity = frequency x wavelength)
36. Sound waves can be characterized by frequency (pitch) as high note or low note sounds.
37. Electromagnetic waves (radiation) are located in the electromagnetic spectrum:

· A. They all travel at the speed of light. 3.0 x 108 m/s.

· B. They can be very long (lower frequency) or very short (high frequency) - the shortest have the most 
energy - such as gamma rays.
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Unit 10:  Physical Properties
39. Distinguish physical and chemical properties.

· A . Physical properties can be observed without causing a change: mass, volume, density, color

· B. Chemical properties are observed only when new substances are produced: flammability, 
corrosiveness, rusting

40. Define and calculate density
· A. Use the equation: 
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 to find density, mass or volume

· B. Density is unique to a material and can be used to identify it. 
41. Phase changes

· A. Phase changes are physical changes - NO new substances are produced

· B. Occur when heat is added (melting, vaporization) or removed (freezing, condensation).

· C. Occur WITHOUT a change in temperature - at the melting or boiling point of a substance.


At these points, energy changes but temperature does not.
Unit 11:  Atomic Theory
42. History of the model of the atom

· A. Democritus - Greek - name of the indivisible particle - atom

· B. John Dalton’s atomic theory - atoms combine in ratios to form compounds - EXPERIMENTAL 
evidence

· C. J.J. Thomson’s chocolate chip cookie (plum pudding) model - he discovered the electron and 
imagined it as chips in a positive cookie dough.

· D. Ernest Rutherford’s model of the atom - discovered the nucleus - used a gold foil sheet shot at by 
alpha particles. His experiment also showed that the atom is mostly empty space. 
· E. Neils Bohr’s model - atom is like a tiny solar system with electrons arranged in orbits or energy 
levels. 
· F. Wave/Electron cloud model - the exact location of electrons cannot be known, they are in energy 
levels within the electron cloud.

43. Atoms are the smallest possible piece of an element that is still that element.

Unit 12:  Atomic Structure
44. Identify the three main subatomic particles, their location, and their charge.
· A. Protons are (+), heavy, and in the nucleus of the atom.

· B. Neutrons are NOT charged, heavy, and in the nucleus of the atom also.

· C. Electrons are (-), very light, and in the electron cloud: The most that can be in the first four levels 
are: (2,8,18,32)
45. Know the key terms that identify the makeup of an atom:

· A. Atomic number = number of protons, it is the number of an atom on the periodic table.

· B. Mass number = number of protons + neutrons, it is the mass of one example atom of an element.

· C. Average atomic mass = average of all mass numbers for all types of one kind of atom, it is the mass 
number with a decimal on the periodic table.
46. Find the structure and makeup of any isotope of an element

· A. An isotope is an example atom of an element with a set number of protons, but it can have various 
numbers of neutrons.

· B. The atomic number can be found directly off the periodic table using the element name and symbol.

· C. The number of neutrons in an isotope can be found with the equation



 NEUTRONS = MASS NUMBER - ATOMIC NUMBER 
· D. Bohr models for the atoms hydrogen through argon can be drawn using the rule that the inside 
electrons levels will fill first.
Unit 13:  Periodic Table
47. Define group and period.
· A. Group is the name given to a column on the table. Elements within the same group have similar chemical properties.
· B. Period is the name given to a row on the table.

48. Know the following families on the table:
· A. Group 1: Alkali Metals
· B. Group 2: Alkaline Earth Metals

· C. Groups 3-12: Transition Metals
· D. Group 17: Halogens
· E. Group 18: Noble Gases
49. Know the patterns for the valence (outer) electrons and oxidation numbers:

	Group 1
	Group 2
	Group 13
	Group 14
	Group 15
	Group 16
	Group 17
	Group 18

	1
	2
	3
	4
	5
	6
	7
	8 (except He)

	+1
	+2
	+3
	+/-4
	-3
	-2
	-1
	0


50. Compare metals, nonmetals, and metalloids:

· A. Metals are malleable (hammer into shape), ductile (stretch into wires), shiny, and conductive (heat 
and electricity) They want to LOSE electrons and are found to the left of the steps on the 
periodic table.

· B. Nonmetals are found as solids, liquids, or gases. Solid nonmetals are brittle, often dull in 
appearance, and bad conductors. They want to GAIN electrons and are found to the right of the 
steps in the periodic table.

· C. Metalloids have properties that are a mix of those in metals and nonmetals. They are found along the 
steps in the periodic table.
51. Know the locations of the largest (lower left - Fr) and smallest atoms (upper right - Ne).

Unit 14:  Radioactivity
52. Radioactive decay occurs when an unstable nucleus gives off particles and energy. (3 types) 

53. Compare and contrast the characteristics of alpha, beta, and gamma decay.
· A. Alpha particles are helium nuclei, have a positive charge and a larger mass, and can be stopped by 
paper.
· B. Beta particles are electrons, have a negative charge and small mass, and can be stopped by aluminum 
foil.
· C. Gamma decay releases a gamma ray which is a high energy electromagnetic wave.
54. Transmutation is the changing of an atom into another type of element due to radioactive decay.
· A. Alpha particle decay changes elements into new ones with an atomic number smaller by two.

· B. Beta particle decay changes elements into new ones with an atomic number larger by one.

· C. The half-life is the amount of time needed to change half of a sample of an element into another 
element by transmutation. (It occurs in fractions of 1/2, 1/4, 1/8, 1/16, etc.)

55. Fission and fusion are nuclear changes.

· A. Fission happens when an entering neutron makes a large nucleus (like uranium) unstable enough to 
break apart and release large amounts of energy. Fission is used in nuclear power plants and 
submarines.

· B. The products of fission are radioactive and have to be kept away from people as they break down. 
This is a problem for disposing of nuclear plant waste and nuclear fallout from detonated 
nuclear 
weapons.


· C. Fusion happens when small nuclei are pushed together under HIGH pressure and temperature. They 
join and release energy. Fusion happens in the sun to produce its energy. Fusion is also used in 
more rare and powerful H-bombs.

Unit 15:  Chemical Bonding
56. Outer or valence electrons are the key to bonding.
· A. Atoms want 8 outer electrons when bonding - octet rule.
· B. Electron-dot diagrams show ONLY the outer electrons for an atom. (see table in #49)

57. Atoms bond to get their 8 electrons

· A. Ionic bonding involves one atom losing electrons, and the other gaining them. Ions (charged 
particles) are formed in the process. (metal + nonmetal)

· [image: image1.wmf]t

d

v

D

D

=

B. Covalent bonding involves two atoms sharing their electrons. The result is a molecule.(nonmetal + nonmetal)

· C. Metallic bonding holds the atoms of metals together within a common “sea” of electrons.

58. Name and write formulas using your periodic table or polyatomic ions:

· A. For simple compounds, look up the oxidation numbers, and criss-cross 

them to find the subscripts for the formula of a compound.

· B. For compounds with polyatomic ions (charged groups of covalently 
bonded atoms), find oxidation numbers in the table, use 
parentheses, then criss-cross to find the subscripts for each atom.
Unit 16:  Chemical Changes
59. Observe a process and describe the indicator(s) of chemical change it exhibits.
· A. Common indicators include - formation of a gas, formation of bubbles, formation of a precipitate.

· A new substance must form.

60. Heat changes often occur in chemical reactions.
· A. Exothermic reactions give off heat and the products have less energy than the reactants.
· B. Endothermic reactions absorb heat and the products have more energy than the reactants.

Unit 17:  Chemical Reactions
61. Identify reactants (on the left of the arrow) and products (on the right of the arrow) in chemical equations.
62. Use coefficients to balance equations.
· A. Count each type of atom on both sides. (multiply subscripts with parentheses)

· B. Add coefficients (large numbers in front of formulas) to make the number of atoms of each type on each side of the reaction equal.

· C. Recognize that chemical reactions must be balanced because of the law of conservation of mass.

63. Classify reactions:
· A. Synthesis: two or more substances (left) join to make one substance (right side).

· B. Decomposition: one substance (left) breaks apart to make two or more substance (right side) 

· C. Single replacement: one lone substance breaks up a paired substance to leave a different substance 
alone on the other side.

· D. Double replacement: two paired substances switch elements to be paired up in a new way on the 
opposite side of the equation.

Unit 18:  Solutions
64. Define solution and give examples
· A. A solution is made up of a solute dissolved in a solvent. It is a homogeneous mixture.

· B. Exs: Sugar water (sugar in water), brass(copper in zinc) or other alloys, carbonated drinks (carbon 
dioxide in water)

· C. Polar solvents (like water) have (+) and (-) ends and dissolve polar substances (like salt), nonpolar 
solvents (like gasoline) dissolve nonpolar solutes (like oil). We can say “Like dissolves like.”

65. Factors that affect dissolving:
· A. Stirring helps mix solvent around solute.

· B. A higher temperature helps dissolve more solute (except for gases dissolved in liquids)

· C. Grinding/increasing the exposed surface area of a solute makes dissolving happen faster.

66. Compare and contrast electrical conductivity of solutions containing ionic and covalent solutes.

· A. A dissolved ionic substance (like salt) forms an electrolyte solution which will conduct electricity.

· B. A dissolved covalent substance (like sugar) will make a solution that does not conduct electricity.

67. Solubility
· A. Dilute is a general term that means a small amount of solute in the solvent. Concentrated is a general 
term meaning a large amount of solute in the solvent.

· B. A solution holding all the solute possible at a given temperature is considered saturated.
· C. A supersaturated solution has been preheated, saturated, and cooled to hold more solute than 
normally possible at a given temperature.

· D. A solubility curve shows a saturated solution for a range of temperatures. (Saturated is on the line, 
unsaturated is below the line, and supersaturated is above the line)

68. Characteristics of acids and bases

· A. Acids produce H+ (or H3O+- hydronium) ions in solution, taste sour, turn litmus red, and are 
corrosive to metals. They do not change phenolphthalein.

· B. Bases produce OH- (hydroxide) ions in solution, taste bitter, turn litmus blue, and are corrosive. They 
turn phenolphthalein bright pink.

· C. Acids will neutralize bases when mixed and produce a salt and water.

69.  The pH scale - values from 1-14 used to identify acids and bases
· A. Acids have a low pH: between 1 and 7.

· B. Bases have a high pH: between 7 and 14. 

· C. Neutral substance (like water and salts) have a pH near 7. 
_1336908791.unknown

_1336908830.unknown

_1336904206.unknown

