School: __LJHS____   Subject: ___Science_____   Grade: __9____

Science D: Electrical Principals

Electrical Principles
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UNIT OVERVIEW

During the electricity unit, you will look at three major areas that have influenced our understanding of the principles and rules that apply to electricity.

1. The first area will focus on electricity as a movement of electric charge-how and why it moves, and the fact that a different materials resist the motion differently.  What is current and voltage and how can we measure it?

2. The second area will look at how the electrical energy can be transformed and contained.  How do batteries transform chemical energy to electrical?  What other devices transform electrical energy to thermal, mechanical, light and then reverse the process?
3. The final area is devoted to large-scale generation and transmission of electricity to homes and industries.  How is the electricity moved though out our homes? How do generators and motors work?  
As you work this unit, you will need to provide evidence of your understanding of concepts that related to environmental chemistry. Use this table to keep track of your progress and where you have shown clear understanding of each concept

[image: image3.wmf]
	Science 9 Unit D Electronic Principles and Technologies  
 Knowledge Outcomes

	1. Investigate and interpret the use of devices to convert various forms of energy to electrical energy, and electrical energy to other forms of energy.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I identify and describe mechanical, chemical, thermal (heat) and electrical energy?


	
	
	

	
	Can I investigate and describe evidence of energy transfer and transformation?
(e.g., mechanical energy transformed into electrical energy, electrical energy transferred through power grids, chemical energy converted to electrical energy and then to light energy in a flashlight, thermal energy converted to electrical energy in a thermocouple)
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I understand the use of different chemicals? (electrodes and electrolytes), chemical concentrations (ph, saline, distilled liquids) and designs for electrical storage cells
 (e.g., build and test different forms of wet cells)
	
	
	

	
	
	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I construct, use and evaluate devices for transforming mechanical energy into electrical energy (generator), and for transforming electrical energy into mechanical energy (motor)?


	
	
	

	
	Can I modify the design of an electrical device, and observe and evaluate resulting changes? 
(e.g., investigate the effect of changes in the orientation and placement of magnets, commutator and armature in a St. Louis motor or in a personally-built model of a motor)
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	Science 9 Unit D Electronic Principles and Technologies  
 Knowledge Outcomes

	2. Describe technologies for transfer and control of electrical energy.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I measure voltages and amperages in circuits and calculate resistance using Ohm’s law? 
(e.g., determine the resistance in a circuit with a dry cell and miniature light; determine the resistances of copper, nickel-chromium/Nichrome wire, pencil leads and salt solution

 [Prerequisite Skill: Grade 8 Mathematics, Patterns and Relations, Specific Outcome 5]
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Can I describe an electrical current using models and explain the relationship between current, resistance and voltage? 
(e.g., use a hydro-flow model to explain current, resistance and voltage)
	
	
	

	
	Can I assess the potential danger of electrical devices, by referring to the voltage and current rating (amperage) of the devices; distinguish between safe and unsafe activities?

	
	
	

	
	Can I distinguish between static and current electricity, and identify example evidence of each?

	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I identify electrical conductors and insulators and compare the resistance of different materials to electric flow?
(e.g., compare the resistance of copper wire and nickel-chromium/Nichrome wire; investigate the conduction of electricity through different solutions; investigate applications of electrical resistance in polygraph or lie detector tests)
	
	
	

	
	Can I use switches and resistors to control electrical flow and predict the effects of these when use in different devices?
(e.g., investigate and describe the operation of a rheostat)
	
	
	

	
	Can I develop, test and troubleshoot circuit designs for a variety of specific purposes on simple circuits? 
(e.g., develop and test a device that is activated by a photoelectric cell; test and evaluate the use of series and parallel circuits for wiring a set of lights)

	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I construct, use and evaluate devices for transforming mechanical energy into electrical energy (generator), and for transforming electrical energy into mechanical energy (motor)?

	
	
	

	
	Can I modify the design of an electrical device, and observe and evaluate resulting changes? 
(e.g., investigate the effect of changes in the orientation and placement of magnets, commutator and armature in a St. Louis motor or in a personally-built model of a motor)
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	Science 9 Unit D Electronic Principles and Technologies  
 Knowledge Outcomes

	3. Identify and estimate energy inputs and outputs for example devices and systems, and evaluate the efficiency of energy conversions.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I calculate the amount of energy that a device uses and can calculate how efficiently a device uses electricity in proper units and measurement?
(e.g., measure amperage and voltage, and calculate the number of watts consumed by an electrical device, using the formula P = IV [power (in watts) = current (in amps) voltage (in volts)]; calculate the quantity of electric energy, in joules, transformed by an electrical device, using the formula E = P t [energy (in joules) = power (in watts) time (in seconds)])


	
	
	

	
	
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I identify the forms of energy as it enters and leaves a device?

	
	
	

	
	Can I apply the concepts of conservation of energy and efficiency to different devices?
(e.g., identify examples of energy dissipation in the form of heat, and describe the effect of these losses on useful energy output)
	
	
	

	
	Can I calculate the efficiency of a device?
(e.g., compare the number of joules of energy used with the number of joules of work produced, given information on electrical consumption and work output of a motor-driven device) 

	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I investigate and describe techniques for reducing waste of energy in common household devices? 
(e.g., by eliminating sources of friction in mechanical components, using more efficient forms of lighting, reducing overuse of appliances as in “overdrying” of clothes)
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	Science 9 Unit D Electronic Principles and Technologies  
 Knowledge Outcomes

	4. Describe and discuss the societal and environmental implications of the use of electrical energy.
	Still Learning
	On My Way
	With Ease

	
	The big ideas/Enduring Understandings (Rocks)
	Include evidence.

	
	Can I describe the by-products of electrical generation and their impacts on the environment?
(e.g., identify by-products and potential impacts of coal-fired electricity generation)
	
	
	

	
	Can I identify and evaluate alternative sources of electrical energy, including oil, gas, coal, biomass, wind, waves and batteries?
(e.g., identify renewable and nonrenewable sources for generating electricity; evaluate the use of batteries as an alternative to internal combustion engines)
	
	
	

	
	Important to know and be able to do (Sand)
	Include evidence.

	
	Can I identify concerns regarding conservation of energy resources, and evaluate means for improving the sustainability of energy use?

	
	
	

	
	
	
	
	

	
	Worth being familiar with (Water)
	Include evidence.

	
	Can I identify example uses of electrical technologies, and evaluate technologies in terms of benefits and impacts
(e.g., identify benefits and issues related to the use of electrical technologies for storing and transmitting personal information)
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