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(1)  The student uses a systems approach to investigate mechanical, fluid, electrical, and thermal systems. The student is expected to:
	
	



	
	

	
(A)  apply the universal systems model to technological activities; and

	
	
	
Utilize the universal systems model to break solid state circuits down into a basic form.

	

	
B)  identify the inputs, processes, outputs, and feedback associated with each of the systems
	
	
Calculate variations of factors such as flow rate, pressure, load, speed and force  .
	
Identify the inputs and outputs of typical Op-Amp and transistor amplifiers.


	

	
(2)  The student works safely with mechanical, fluid, electrical, and thermal technology. The student is expected to:

	
	
	
	

	
(A)  master relevant safety tests;
	
Without the aid of the instructor, demonstrate safe operation of CNC mills and lathes in manual mode with 80% accuracy.

Without the aid of the instructor, demonstrate safe operation of CNC mills and lathes in automatic mode with 80% accuracy.

	
Safely handle hydraulic fluids and operation of hydraulic equipment.
	
	

	
(B)  follow safety manuals, instructions, and requirements;
	
Without the aid of the instructor, demonstrate the use of proper job planning procedures with 80% accuracy.




	
Safely handle hydraulic fluids and operation of hydraulic equipment.
	
Demonstrate by practice, all electrical safety procedures.
	
Demonstrate by practice, all electrical safety procedures.

	
(C)  identify and classify hazardous materials and wastes; and 
	
	
	
	

	
(D)  dispose of hazardous materials and wastes appropriately.



	
	
	
	

	
(3)  The student solves problems, thinks critically, and makes decisions related to technology. The student is expected to:
	



	
	

	

	
(A)  use problem-solving strategies;
	
Without the aid of the instructor, demonstrate recognition of deficiencies with a machining process and the ability to correct it with 80% accuracy. 
	
Design circuits using criteria provided.   Installation of various hydraulic components on trainers using schematics

	
Analyze solid state circuits using appropriate mathematical formulas to troubleshoot solid state circuits.
	
Analyze DC/AC circuits using appropriate mathematical formulas such as Ohm’s
Law, Kirchhoff’s Law, and the power formula; and troubleshoot various DC/AC circuits using schematics diagrams.


	
(B)  apply critical-thinking strategies;
	
Without the aid of the instructor, demonstrate recognition of deficiencies with a machining process and the ability to correct it with 80% accuracy.
	
Design circuits and draw schematics using criteria provided.
	
Analyze solid state circuits using appropriate mathematical formulas to troubleshoot solid state circuits.
	
Analyze DC/AC circuits using appropriate mathematical formulas such as Ohm’s
Law, Kirchhoff’s Law, and the power formula; and troubleshoot various DC/AC
circuits using schematics diagrams.


	
(C)  apply decision-making techniques to the selection of technological solutions; and
	
Without the aid of the instructor, demonstrate recognition of deficiencies with a machining process and the ability to correct it with 80% accuracy.
	
Calculate variations of factors such as flow rate, pressure, load, speed, and force.
	
Analyze solid state circuits using appropriate mathematical formulas to troubleshoot solid state circuits.
	
Analyze DC/AC circuits using appropriate mathematical formulas such as Ohm’s
Law, Kirchoss’s Law, and the power formula; and troubleshoot various DC/AC
circuits using schematics diagrams.


	
(D)  evaluate the impact of technology on scientific thought, society, and the environment.
	
Without the aid of the instructor, discuss the importance and future of CNC technology on the manufacturing industry with 80% accuracy.

	
	
Discuss the social and economic impact of modern electronic devices.
	
Discuss the nature of electricity, how we use it, how it is controlled and how it affects society.

	
(4)  The student applies communication, science, and mathematics knowledge and skills to technological activities. The student is expected to:
	
	
	
	

	
(A)  prepare technical reports and presentations;
	
Without the aid of the instructor, demonstrate the use of proper job planning procedures with 80% accuracy.

	
Design circuits using criteria provided.
	
Measure and report electrical readings obtained during routine lab procedures.


	
Measure and report electrical readings obtained during routine lab procedures

	
(B)  solve algebraic equations;
	
	
Calculate variations of factors such as flow rate, pressure, load, speed, and force
	
Calculate resonance, inductance and capacitance in solid state circuits by using appropriate formulas.
	
Derive equations from Ohm’s Law to define current, voltage,
resistance.

Calculate the current in a circuit given resistance and applied
voltage.

Manipulate equations and solve problems using Ohms’ Law.


	
(C)  solve problems in English and System International (SI) units; and
	
Without the aid of the instructor, convert from imperial units to metric units and back with 80% accuracy.

	
Calculate variations of factors such as flow rate, pressure, load, speed and force.

	
	

	
(D)  perform unit conversions.
	
Without the aid of the instructor, convert from imperial fraction to imperial decimal and back with 80% accuracy.

	
	
Accurately convert electrical unites of measure from giga through pico units. 
	
Accurately convert electrical unites of measure from giga through pico units.

	
(5)  The student knows the laws governing motion. The student is expected to:
	
	
	
	

	
(A)  analyze examples of uniform and accelerated motion, including linear, projectile, and circular motion;
	
Without the aid of the instructor, demonstrate understanding of linear and circular interpolation and the ability to control a machine movement to operate within those parameters with 80% accuracy.
	
Understand the characteristics: relatively incompressible, viscosity, lubrication, friction, etc. of hydraulic fluids. 

Apply force, pressure, area, rod speed, and flow rate.

	
	

	
(B)  evaluate the effects of forces on the motion of objects;
	
Without the aid of the instructor, select the appropriate feeds and speeds for various materials with 80% accuracy.

	
Apply force, pressure, area, rod speed, and flow rate.
	
	

	
(C)  develop and interpret a free-body diagram for force analysis; and
	
	
	
	

	
(D)  analyze motion relative to different frames of reference.
	
Without the aid of the instructor, select the appropriate tooling with 80% accuracy.

Without the aid of the instructor, demonstrate understanding of linear and circular interpolation and the ability to control a machine movement to operate within those parameters with 80% accuracy.

	
Apply force, pressure, area, rod speed, and flow rate.
	
	

	
(6)  The student knows the concept of force. The student is expected to:


	








	
	
	

	
(A)  apply examples of complex technological devices where force must be controlled, measured or applied;
	
Without the aid of the instructor, demonstrate understanding of tolerances and the ability to control a machine movement to operate within those tolerances with 80% accuracy.

	
Apply force, pressure, area, rod speed, and flow rate.
	
	

	
(B)  analyze the relationship among force, pressure, voltage and temperature;
	
Without the aid of the instructor, select the appropriate feeds and speeds for various materials with 80% accuracy.

	
Apply force, pressure, area, rod speed, and flow rate.
	
Use Ohm’s Law and the inverse square rule to determine the relationship between current and magnetic field strength.
	
Use Ohm’s Law and the inverse square rule to determine the relationship between current and magnetic field strength.

	
(C)  evaluate and predict what happens to an object when forces on it are balanced and when forces on it are unbalanced; and
	
Without the aid of the instructor, demonstrate understanding of tolerances and the ability to control a machine movement to operate within those tolerances with 80% accuracy.

	
Apply force, pressure, area, rod speed, and flow rate.
	
	

	
(D)  measure force in mechanical, fluid, electrical, and thermal systems.
	
	
Apply force, pressure, area, rod speed, and flow rate.

	
	

	
(7)  The student knows the concept of work. The student is expected to:



	
	






	
	

	
(A)  relate mechanical, fluid, and electrical systems to force and movement; and 
	 
	
Identify characteristics of liquids.  
Understand the characteristics: relatively incompressible, viscosity, lubrication, friction, etc. of hydraulic fluids.

	
Understand the relationship between electromagnetism and mechanical force in electromechanical devices.
	
Understand the relationship between electromagnetism and mechanical force in electromechanical devices. 

	
(B)  identify and measure the effects of work done in mechanical, fluid and electrical systems. 
	 
	
Calculate variations of factors such as flow rate, pressure, load, speed, and force. 
Apply force, pressure, area, rod speed, and flow rate.

	
	

	
(8)  The student knows the concept of rate. The student is expected to:


	
	
	
	

	
(A)  analyze rate in mechanical, fluid, electrical, and thermal systems; and 
	
	
Calculate variations of factors such as flow rate, pressure, load, speed and force  

Apply force, pressure, area, rod speed, and flow rate.

	
Use appropriate test instruments to analyze time constants, charge and discharge rates and the rate at which current flows.
	
Calculate the current in a circuit given resistance and applied
voltage.


	
(B)  measure, verify, and analyze rate in mechanical, fluid, electrical and thermal systems.
	
	
Calculate variations of factors such as flow rate, pressure, load, speed and force 
Apply force, pressure, area, rod speed, and flow rate.

	
	
Calculate RC time constants in simple RC circuits.

	
(9)  The student knows the concept of resistance. The student is expected to:


	
	





	
	

	
(A)  identify resistance in mechanical, fluid, electrical, and thermal energy systems; 
	
	
Understand the characteristics: relatively incompressible, viscosity, lubrication, friction, etc. of hydraulic fluids. 

	
Calculate and measure the resistive effects of semiconductors.
	
Calculate the current in a circuit given resistance and applied
voltage.

Explain the relationship between resistance, current flow and
voltage drops in an electric circuit.


	
(B)  relate the principle of force divided by rate to resistance in each energy system; and 
	
	
Understand the characteristics: relatively incompressible, viscosity, lubrication, friction, etc. of hydraulic fluids. 

	
Calculate the current in a solid state circuit given resistance and applied
voltage.

Explain the relationship between resistance, current flow and
voltage drops in a solid state circuit.
	
Calculate the current in a circuit given resistance and applied
voltage.

Explain the relationship between resistance, current flow and
voltage drops in an electric circuit.


	
(C)  measure, verify, and analyze resistance in mechanical, fluid, electrical, and thermal energy systems. 
	
	
Understand the characteristics: relatively incompressible, viscosity, lubrication, friction, etc. of hydraulic fluids. 

	
Calculate and measure the resistive effects of semiconductors.
	
Calculate the current in a circuit given resistance and applied
voltage.

Explain the relationship between resistance, current flow and
voltage drops in an electric circuit.


	
(10)  The student knows the concept of energy. The student is expected to:
	
	
	
	

	
(A)  identify the nature of energy;
	
	
	
	

	
(B)  relate potential energy, kinetic energy and heat energy to the conservation of energy;
	
	
Calculate variations of factors such as flow rate, pressure, load, speed and force  

Apply force, pressure, area, rod speed, and flow rate.

	
	

	
(C)  distinguish between work and energy; 
	

	
Calculate variations of factors such as flow rate, pressure, load, speed and force.

Apply force, pressure, area, rod speed, and flow rate.
	
	
Explain what causes current to move through a conductor.

Manipulate equations and make calculations involving charged
bodies, current and voltage.


	
(D)  measure, verify, and analyze energy in each system; and
	
Without the aid of the instructor, select the appropriate feeds and speeds for various materials with 80% accuracy. 


	
Calculate variations of factors such as flow rate, pressure, load, speed and force  

Apply force, pressure, area, rod speed, and flow rate.

	
	

	
(E)  evaluate different methods of energy transfer that result in an increasing amount of disorder. 
	
Without the aid of the instructor, select the appropriate feeds and speeds for various materials with 80% accuracy.
	
Calculate variations of factors such as flow rate, pressure, load, speed and force  

Understand the characteristics: relatively incompressible, viscosity, lubrication, friction, etc. of hydraulic fluids. 

	
	
Explain what causes current to move through a conductor.

Manipulate equations and make calculations involving charged bodies, current and voltage.

	
(11)  The student knows the concept of power. The student is expected to:

	
	
	
	

	
(A)  define power in mechanical, fluid, electrical and thermal systems; and
	

	
Calculate variations of factors such as flow rate, pressure, load, speed and force.


	
Relate electrical power to mechanical power.
	
Analyze the effect of internal resistance on maximum power
transfer from the source to load.


	
(B)  relate the principle of work divided by time to each energy system. 
	
Without the aid of the instructor, select the appropriate feeds and speeds for various materials with 80% accuracy.

	
Calculate variations of factors such as flow rate, pressure, load, speed and force.  
	
Understand that power is the rate of doing work.
	
Analyze the effect of internal resistance on maximum power
transfer from the source to load.

	
(12)  The student knows the concept of energy transformation. The student is expected to:
	
	
	
	

	
(A)  observe and describe examples of kinetic and potential energy in mechanical, fluid, and electrical systems; and 
	

	
Calculate variations of factors such as flow rate, pressure, load, speed and force.
	
	
Analyze the effect of internal resistance on maximum power
transfer from the source to load.


	
(B)  compare examples of energy transformations in mechanical, fluid, and electrical systems.
	
	
Calculate variations of factors such as flow rate, pressure, load, speed and force. 
	
	
Analyze the effect of internal resistance on maximum power
transfer from the source to load




