                                          Physical Science CRCT Study Guide Notes
Standard S8P1 Students will examine the scientific view of the nature of matter

a. Distinguish between atoms and molecules.
· Matter is made up of tiny moving particles called atoms and molecules.

· Two or more atoms can join together to form a molecule.

· Molecules are the “building blocks” of matter.

· Atoms are tiny particles composed of protons, electrons, and neutrons.
b. Describe the difference between pure substances (elements and compounds) and mixtures.
· An element is a substance that is made up entirely of the same type of atom.

· A compound is a molecule that contains at least two different elements that are chemically bonded.

· A mixture is made up of two or more substances that can be separated back to

    their original components (because they are combined physically but not chemically




c. Describe the movement of particles in solids, liquids, gases, and plasmas states
· In gases, particles move faster than those in liquids or solids.

· In liquids, particles move faster than in solids.

· There is little movement or space between the particles in a solid substance
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Solid                           liquid                          gas
· d. Distinguish between physical and chemical properties of matter as physical (i.e., density, melting point, boiling point) or chemical (i.e., reactivity, combustibility).

· What do properties mean? The properties of a substance are those    characteristics that are used to identify or describe it. 
· Physical properties are readily observable and will retain the same composition (nothing new is created).

( Color, size, odor, luster, hardness, melting point, boiling points, conductivity, density (mass divided by volume)

 Changes in state of matter ((melting, boiling, freezing, and condensing) do not create a new substance and retain their original composition and is therefore a physical property

· Chemical properties are only observable during a chemical reaction and allows for change (something new is created). The property is the ability to change whereas the change is the action itself.
· ( Reactivity (describes how easily something reacts with something else), combustibility (a substance or material that is able or likely to catch fire and burn)

e. Distinguish between changes in matter as physical (i.e., physical change) or chemical (development of a gas, formation of precipitate, and change in color).
· Physical change- any change in size, shape, or form, or state where the identity of the matter stays the same

 Ex. Melting, freezing, condensing, evaporating, breaking, cutting, bending
· Chemical change- occurs when one type of matter changes into a different type of matter with different properties. Substances before a chemical change are “reactants.” After a chemical change, the new substances are formed; they are called “products.” After a chemical change, the product cannot go back to its original reactants
Many reactions involve heat. Some produce a gas- bubbling. Formation of precipitate (to cause a solid to separate out from a solution) and changes in color are also observable evidence.

 Ex. Burning, digestion, respiration, photosynthesis, decomposition, rusting,

   Fermenting
· f. Recognize that there are more than 100 elements and some have similar

properties as shown on the Periodic Table of Elements.
· They are arranged by increasing atomic number (left to right, up to down). The square has the atomic number, atomic mass, element name, and element’s chemical symbol.
· Properties of an element can be predicted from its location in the periodic table. Each horizontal row of the table is called a period (7 periods) where each row represents the number of energy levels present in an atom of the element. The columns are called groups (18 groups). Elements in each group have similar characteristics.

· Metals are located on the left, Nonmetals on the right, metalloids are in a zigzag line between metals and nonmetals
· Elements located on the left of the Periodic Table are most reactive metals, least reactive in the middle, nonmetals on the right
· Atomic# = #of protons or electrons /Atomic mass(weight)= #of protons + neutrons/ # of Neutrons= Atomic #   -   Atomic mass(weight)
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Standard-S8P2 -Students will be familiar with the forms and transformations of energy

a. Explain energy transformation in terms of the Law of Conservation of Energy.
· According to the Law of Conservation of Energy, energy cannot be created or destroyed. Energy always comes from somewhere and goes somewhere.

· Energy can be changed from one form to another.

 Ex. Battery (stored chemical energy) converts to light( energy in a flashlight.

· We partake daily in energy transformations

b. Explain the relationship between potential and kinetic energy.

· Kinetic energy is the energy of motion and is based on mass and velocity of an object. 
(Ex. A car speeding, Throwing a rock, or A flowing river.)
· Potential energy is stored energy that results from an object’s position or shape and is based on height and weight of an object.
(Ex. A stretched rubber band, A parked car, or an uneaten plate of food.)
*An increase in Kinetic energy results in a decrease of Potential energy. An increase in Potential energy results in a decrease of Kinetic Energy.
c. Compare and contrast the different forms of energy (heat, light, electricity, mechanical motion, and sound) and their characteristics.
Energy appears in different forms.

 Heat energy is in the wild or random motion of molecules (form of thermal) between two objects with different temperatures. (Ex. Steaming water or space heater)
 Mechanical energy is in moving bodies and transfer of energy. (Mechanical energy = potential energy + kinetic energy)
 Light (radiant) energy is electromagnetic energy that travels in transverse waves and that doesn’t need a medium. (Ex. Microwave)
 Electrical energy is the movement of electrical charges. (Ex. Electricity or generator)
 Sound is the movement of energy through substances by vibrating matter in longitudinal waves.( ex. Guitar or a microphone)
d. Describe how heat can be transferred through matter by the collisions of atoms (conduction) or through space (radiation). In a liquid or gas, currents will facilitate the transfer of heat (convection).

· When heat is transferred, thermal energy (heat) always moves from warmer to cooler objects. The warmer object loses thermal energy (heat) and becomes cooler as the cooler object gains thermal energy (heat) and becomes warmer until both reach the same temperature.

· Heat can be transferred by conduction, convection, and radiation
· Conduction is the transfer of heat by direct contact. Conduction occurs most easily in solids.

(Ex. Ice cube melting in your hand.)
· Radiation is heat transfer that occurs when heat is transferred by electromagnetic waves. It can occur in empty space, as well as in solids, liquids, and gases.

(Ex. The Sun is a source of radiation; also, the warmth you feel sitting next to a fireplace.)

· Convection is heat transfer due to the movement of a liquid or gas. These movements or currents are created by density differences produced by temperature differences. A current is created when the warmer/less dense material rises forcing the cooler/more dense material to sink.
( Ex.  The flow of water currents, the flow of air, and from the air conditioner.) 

Standard S8P3- Students will investigate relationship between force, mass, and the motion of objects.

· a. Determine the relationship between velocity and acceleration.

· Velocity is the speed (the rate at which you are moving) and direction of a moving object

 Ex. Going 90 km/h, I headed north.(
· Acceleration is the rate of change of velocity; can cause an object to speed up, slow down, or change direction.

 *If you are increasing speed or decreasing speed or turning you are accelerating.

· A small object moving at high velocity can have a lot more energy than a large object moving at low velocity.

· Speed and velocity are not the same thing; a measure of velocity includes direction; velocity  and acceleration are not the same thing; speed, velocity, and acceleration are all important properties that describe the amount of energy an object has; speed, velocity, and acceleration can be measured
· Acceleration is dependent on gravity. The steeper a hill, the more gravity pulling you forward, the higher your acceleration.

· An object moving at a constant speed (cruise control) is not accelerating unless it is turning

c. Demonstrate the effect of balanced and unbalanced forces on an object in terms of gravity, inertia, and friction.

· A force is a push or a pull.

· Direction of force determines the direction of motion.

· Balanced forces are two or more equal forces whose effects cancel each other out and do not change the motion of an object. They are equal forces in opposite directions.
 (Ex. If there were a child pushing on a box with 10 N of force and another child pushing on the opposite side with 10 N of force. The box does not move.)
· Balanced forces cancel each other out resulting in a net force of zero.
· Unbalanced force acting on an object changes its speed or direction of motion, or both. It is two or more unequal forces acting on an object, causing the object to accelerate.

·  Ex. A child pushing on a box with 10 N of force to the( left and another child pushing to the right with 20 N of force. The box will move in the direction of greater force since the force is unbalanced.

· * Unbalanced forces are not equal and do not cancel( each other out, so cannot result in a net force of zero. 
· Every object exerts gravitational force on every other object. Gravitational force depends on how much mass the objects have and on how far apart they are (Mass and distance).

· Friction is a rubbing force that acts against motion between two touching surfaces and always slows an object down.

· The tendency of an object to resist any change in its motion is Inertia. An object at rest will remain at rest and an object in motion will remain in motion unless an outside (unbalanced) force acts on it. The greater the mass, the greater the inertia.

d. Demonstrate the effect of simple machines (lever, inclined plane, pulley, wedge, screw, and wheel and axle) on work.
· Simple machines increase the advantage a person has over his or her work. They make work easier.

*The amount of work done on an object is determined by how much force was used to move the object and the distance the object was moved.

*You exert force over some distance.

 (Ex. Worker lifts a box onto a truck. (150N of force x 1meter of distance) vs. Worker using an inclined plane (50N of force x 3 meters of distance). Same amount of work but less force is needed over a greater distance)

· Six Simple Machines

 Inclined Plane- a plane, or flat surface; the steeper the incline, the more work; the flatter the incline, the less force to raise an object

 (Ex. Ramp, Playground slide, Wheelchair ramp()
 Wedge- has a pointed end used to separate, penetrate, or stabilize; moveable inclined plane; as the slant increases, more force must be exerted

(Ex. Axe, Doorstop, Nail()
· Screw- an inclined plane wrapped around a cylinder; used to fasten, push or pull, or raise objects; the more threading, the less effort required but more turning is needed

 (Ex. Screw, Jar or Bottle lids, Light bulb, Fan blades()
 Wheel and Axle- Force is applied to the wheel which turns the axle or vice versa, causing movement; size/ratio of the wheel and axle affect how much force/distance advantage is obtained by its use

 (Ex. Doorknobs, Faucet handles()
Pulley- rope, belt, or chain wrapped around a wheel; can be fixed (nonmoving) or moveable; by combining fixed and moveable pulleys, the mechanical advantage of the system can be increased

 (Ex. Flagpole, Window blinds()

 Lever- an arm which pivots about a fixed point (fulcrum) and used to move a load; force is applied to the arm and the farther the force is from the fulcrum, the easier it is to move the load; divided into classes depending on the placement of the load and fulcrum.

(Ex. See-saw, wheel barrow, fishing rod()
Standard S8P4- Students will explore the wave nature of sound and electromagnetic radiation.

a. Identify the characteristics of electromagnetic and mechanical waves.
A transverse wave that does not require a medium is called electromagnetic waves (or E-M waves). Electromagnetic waves can travel through solids, liquids, and gases, but they travel fastest through empty space. 

Waves are classified based on the direction in which the particles of the medium vibrate compared with the direction in which the waves travel. There are three classifications of waves based on this criterion. 

1. Transverse waves are waves in which the particles of the medium vibrate with an up and down motion. Particles in a transverse wave move perpendicular to the direction that the wave is traveling. The crest is the highest point of a transverse wave. The trough is the lowest point of a transverse wave. Although electromagnetic waves do not require a medium, they are considered transverse waves. 
(When studying seismic waves associated with earthquakes, these are the S-waves.) 
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Animation used with permission from 
 

2. Longitudinal waves are waves in which the particles of the medium vibrate back and forth along the path that the wave travels. A compression is a section of longitudinal wave where the particles are crowded together. A rarefaction is a section of the wave where particles are less crowded than normal. Sound waves are longitudinal waves. 
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The amplitude of a wave is the maximum distance of the wave vibration from its rest position to the crest. The rest position of a wave is where the particles of a medium stay when there are no disturbances. The larger the amplitude, the greater is the energy of the wave. 
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. 

Wavelength is the distance between two adjacent crests or compressions in a wave. Therefore wavelength is the distance from any point on a wave to the same point on the next wave. 
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Frequency is the number of waves produced in a given amount of time. Frequency can be measured by counting either the number of crests or the number of troughs that pass a point in a certain amount of time. Frequency is expressed in hertz (Hz). Higher frequency, just like higher amplitude, means more energy. 

Wave speed is the speed at which a wave travels. The speed of a wave depends on the medium in which the wave is traveling. Sound waves travel fastest in solids, next fastest in liquids, and slowest in gases. Wave speed can be calculated by multiplying the wavelength (represented with the Greek letter lambda) times the frequency of the wave. 

b. Describe how the behavior of light waves is manipulated causing reflection, refraction, diffraction, and absorption.

Waves that meet each other or an object in the environment may interact. There are several types of interactions that waves may have. 

Reflection occurs when a wave bounces back after striking a barrier. Reflected sound waves are called echoes; reflected light waves allow us to see objects. Light travels at different speeds in different materials. This is why light refracts, or changes speed as it enters a new substance. Lenses operate on the principle of light refraction. 
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Refraction is the bending of a wave as it passes at an angle from one medium to another. One common example of refraction of light waves is the broken pencil effect that can be observed when a pencil is placed in a glass of water. The pencil seems to be "broken" at the surface of the water as the light waves go from the air to the water. 
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Diffraction is the bending of waves around a barrier or through an opening. The amount of diffraction a wave experiences depends on two factors: the wavelength of the wave and the size of the barrier or opening the wave encounters. Sound travels around corners because it has relatively larger wavelengths than light. We can hear sounds around corners. We can't see around corners because light has a very small wavelength. 




Interference is the result of two or more waves overlapping. Waves can meet, share the same space, and pass through each other. There are two types of interference: 

1. Constructive 

2. Destructive 
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Constructive interference has the net effect of increasing amplitude. When the crests of one wave overlap the crests of another wave, the result is addition of the two waves to create a wave with greater amplitude.

Destructive interference decreases amplitude. Destructive interference occurs when the crests of one wave and the troughs of another wave overlap. The result is to create a wave with smaller amplitude.

Interference can create standing waves. A standing wave is a wave that forms a stationary pattern in which portions of the wave are at the rest position due to total destructive interference and other portions have large amplitude due to constructive interference. 

Resonance is another example of interaction of waves. Resonance occurs when an object vibrates at or near the natural frequency of a second object causes the second object to vibrate. Resonant frequencies are the frequencies at which standing waves are produced

c.Explain how the human eye sees objects and colors in terms of wavelengths

[image: image12.png]



1. All the" invisible" colors of sunlight shine on the apple.
2. The surface of a red apple absorbs all the colored light rays, except for red, and reflects this color to the human eye.

3. The eye receives the reflected red light and sends a message to the brain.

	The Visible Light Spectrum

	Color
	Wavelength (nm)
	

	Red
	625 – 740  (RADIO WAVES) Lowest energy
	

	Orange
	           590 – 625   (MICROWAVES)
	

	Yellow
	           565 – 590          (INFRARED)
	

	Green
	           520 – 565  (VISIBLE LIGHT)
	

	Blue
	           500 – 520      (ULTRAVIOLET)
	

	Indigo
	           435 – 500                (X-RAY)
	

	Violet
	           380 – 435      (GAMMA RAYS) Highest energy
	


Absorption -light is taken in by an object

A wave is any disturbance that transmits energy through matter or space. 

Sound is a type of energy that requires waves traveling through matter. 
The material or substance through which a wave may travel is called the medium. The medium for a wave can be any of the common states of matter: solid, liquid, or gas. Sound waves require a medium. 

Sound waves travel by vibration of particles. 
If there are no particles, there will be no sound. ( Ex. In space)
Waves that require a medium are called mechanical waves. 
(In addition to sound waves, ocean waves and seismic waves require a medium. 
Therefore ocean waves and seismic waves are mechanical waves.) 

Waves that do not require a medium are electromagnetic waves like light.
e. Describe how the behavior of waves is affected by medium (such as air, water, solids).
Sound typically travels faster in a solid than a liquid and faster in a liquid than a gas.
The denser or more concentrated the medium, the faster sound will travel.

f. Relate the properties of sound to everyday experiences.
Doppler Effect is the change in frequency detected when the sound is moving closer or further away from the hearer

Acoustics is the study of sound and ways to maximize the hearing of sound inside a building or room.

Sonar is a system that uses the reflection of underwater sound waves to detect objects

Echolocation is the use of sound waves bouncing off of an object to find out its location
g. Diagram the parts of the wave and explain how the parts are affected by changes in amplitude and pitch.
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The greater the intensity (amplitude) of sound the farther the sound will travel and the louder the sound will appear.
The pitch of a sound wave is directly related to frequency. A high-pitched sound has a high frequency (a dog whistle). A low-pitched sound has a low frequency (a fog-horn).

STANDARD: S8P5 Students will recognize characteristics of gravity, electricity, and magnetism as major kinds of forces acting in nature.

a. Recognize that every object exerts gravitational force on every other object and that the force exerted depends on how much mass the objects have and how far apart they are.

(gravitational force)

b. Demonstrate the advantages and disadvantages of series and parallel circuits and how they transfer energy

Series circuit: Current only takes one path for electrons


[image: image14]
· If you add a light to the series circuit the other lights will become dim.
· If you remove a light bulb or one burns out—all go out!
Parallel circuit:  More than one path for current to flow

· Paths are also known as branches
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      ● If you remove a light bulb or one burns out, the others stay on because the circuit is still closed.  

c. Investigate and explain that electric currents and magnets can exert force on each other.
Static electricity is when two objects rub against each other allowing a charge to build up on the surface of an object

Current electricity is the flow of electricity through a conductor

Electrical discharge is the passing of an electric current through the air from a negatively charged object to a positively charge object (Ex. Lightning)
Conductor is a material which allows an electric current to pass. (Metals are good conductors of electricity. (Iron, Copper)

Insulator is a material which does not allow an electric current to pass. (Nonmetals are good conductors of electricity. Plastic, glass, wood, and rubber are good insulators)

      Friction – rubbing of two surfaces

Conduction – direct contact of two surfaces

Induction – electrical field is the force (not directly contacted)

Magnetism is the force of attraction or repulsion of a magnetic material due to the arrangement of its atoms, particularly its electrons.
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Magnetic Field- invisible force surrounding a magnet

Positive + Positive= repel
Negative+ Negative= repel

Positive+ Negative=Attraction


[image: image17]
●If you cut a magnet in half it would still have a north and south pole because the poles come in pairs.
Electromagnet – a magnet made from a current bearing coil of wire wrapped around an iron or steel core
Explanation:  When an unmagnetized substance is placed in a magnetic

field, the substance can become magnetized.

This happens when the spinning electrons line up in the

same direction.

Generator – a machine that changes mechanical energy to electrical energy

	


[image: image1.png]


[image: image18.png]


[image: image19.jpg]


[image: image20.png]‘When melulbissemovedfrom
itssacket, theotherbulbs nthe
posallelbranches emainlit,



