CAPT ENERGY TOPICS – BIG IDEAS
· Basic Energy Concepts:   Energy is the ability to do work.
· Main source of energy on Earth is solar radiation.

· Law of Conservation of Energy:  Energy cannot be created or destroyed; it can only be changed from one form to another.
· Main Forms of Energy:  mechanical, thermal, chemical, electromagnetic and nuclear
· Kinetic Energy is energy of motion.  Potential Energy (stored energy) is energy of position.
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· Methods of Transferring Energy
Conduction – heat transfer through a substance or between two substances that are in direct contact.

Convection – heat transfer in lquids and gases by means of convection currents.

Radiation – heat transfer through space.

· Converting from One Form of Energy to Another – Examples
A solar cell converts sun’s energy(light) into electrical energy.

 A battery converts chemical energy into electromagnetic energy.

An electric motor converts electromagnetic energy into mechanical energy.

An automobile engine converts gasoline’s chemical energy into thermal energy which is then converted into mechanical energy.

· Electrical Force is a universal force that exists between any two charged objects.
· Terms and Definitions:
*Coulomb (C) is the unit of charge.  
*Electric Current (I) is a flow of charge.   Ampere (A) is the unit of electric current (coulombs/sec).  

*Electric Potential Difference, often referred to as Voltage, is the work required per coulomb of charge to move a charge between two points.  Volt (V) is the unit of electric potential difference.  
*Resistance (R) is the opposition to the flow of electric charge.  Ohm (Ω) is the unit of resistance.
*An Electric Circuit provides a complete closed path for an electric current.  In a Series Circuit there is only one path for the electrons to take.
· Ohm’s Law states that current in a wire (I) is equal to the voltage (V) divided by the resistance (R).

                Current = Voltage/Resistance;      I  =  V/R;      Amperes = Volts/Ohms

· Electromagnetism:  Relationship between Electricity and Magnetism
*Magnetism is the force of attraction or repulsion of a magnetic material due to the arrangement of its atoms and of the electrons in its atoms.  A material’s magnetic properties depend on its atomic structure and are caused by the motion of the atom’s electrons.
* Magnetic Poles are the regions at the end of a magnet where the magnetic effect is the greatest,

*Magnetic Field refers to the field lines that extend around the magnetic poles.  These field lines determine the strength and direction of magnetic force at each point in space.
Oersted’s Discovery:  A magnetic field is created when an electric current flows through a wire.  The direction of this magnetic field depends on the direction of the current.

*Electromagnet:  When a wire carrying current is twisted into loops, a strong magnetic field is produced in the center of the coil and at the two ends.  The two ends act like the poles of a magnet.  

The strength of an electromagnetic electric field can be increased by (1) increasing the number of coils, (2) increasing the amount of current flowing through the wire, and (3) placing a piece of iron inside of the coil. 

An electromagnet consists of a coil of wire (solenoid) with a magnetic material such as iron inside its coils. 
*An Induced Current is produced when a wire is exposed to a changing magnetic field.  

· Electromagnetic Radiation is a form of energy that exhibits wavelike behavior as it travels through space.  Kinds of electromagnetic radiation include X rays, ultraviolet light, infrared light, microwaves, and radio waves.  Taken together, these are termed the electromagnetic spectrum.
*Wave Behavior of Electromagnetic Radiation:  

Light can be refracted and diffracted, and will undergo interference.  
Light has wavelength, frequency and amplitude.  

Light’s velocity, (c), wavelength (λ) and frequency, (f) are related through the equation, c  =  λ x f
*Particle Behavior of Electromagnetic Radiation:

Light delivers its energy in discrete packets, and light’s energy is measured through its frequency.

This behavior is represented by the term photon, which means a massless bundle of light energy. 

*Line – Emission Spectrum of an Element – a series of specific wavelengths of emitted light created when the visible portion of light from excited atoms is shined through a prism.

Each element has a unique line-emission spectrum.  This is termed the fingerprints of an element because it can be used to identify the element.

Each line is created by a specific drop of an electron of an atom in the excited state from a higher energy level to a lower energy level.  When the electron drops, it emits a specific quantum of energy (equal to the energy difference between the two energy levels involved) in the form of a light photon. 
