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 (1)  Scientific processes. The student, for at least 40% of instructional time, conducts field and laboratory investigations using safe, environmentally appropriate, and ethical practices. The student is expected to: 

	

	 
	
	

	
 (A)  demonstrate safe practices during field and laboratory investigations; and 
	
Practice safety techniques while working in a typical lab environment.
	
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.

	
Practice safety techniques while working in a typical lab environment.

	
(B)  make wise choices in the use and conservation of resources and the disposal or recycling of materials. 


	
	
	
	

	
(2)  Scientific processes. The student uses scientific methods during field and laboratory investigations. The student is expected to:

	
	
	
	

	
(A)  plan and implement experimental procedures including asking questions, formulating testable hypotheses, and selecting equipment and technology; 
	
Develop procedures to validate the basic laws of physics.
	
Without the aid of the instructor, demonstrate the use of proper job planning procedures with 80% accuracy.

	
	

	
(B)  make wise choices in the use and conservation of resources and the disposal or recycling of materials. 
	
	
	
	

	
(C)  organize, analyze, evaluate, make inferences, and predict trends from data; 
	
Use charts and graphs to accurately predict ultimate results from data supplied.
	
Without the aid of the instructor, select the appropriate feeds and speeds for various materials with 80% accuracy.

	
	

	
(D)  communicate valid conclusions; 

	
	
Without the aid of the instructor, write, edit and apply basic knowledge of CNC programs with 80% accuracy.

	
	

	
(E)  graph data to observe and identify relationships between variables; and 
	
Use charts and graphs to accurately predict ultimate results from data supplied.
	
Without the aid of the instructor, write, edit and apply basic knowledge of CNC programs with 80% accuracy.

	
	

	
(F)  read the scale on scientific instruments with precision. 
	
Use appropriate devices to detect and measure small changes in weight, temperature, and electrical conductivity.

	
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.

	
	

	
(3) Scientific processes. The student uses critical thinking and scientific problem solving to make informed decisions. The student is expected to: 
	
	
	
	


	
(A)  analyze, review, and critique scientific explanations, including hypotheses and theories, as to their strengths and weaknesses using scientific evidence and information;
	
What is Physics:
Atomic theory of matter and the states of matter.
Relative size of atomic elements.
Concept of “Charge”
Reaction of magnets to a magnetic field.
Gravity as acceleration.

	
Without the aid of the instructor, demonstrate recognition of deficiencies with a machining process and the ability to correct it with 80% accuracy.
	
	
Atomic theory of matter and concepts of charge and magnetism.

	
(B)  express laws symbolically and employ mathematical procedures including vector addition and right-triangle geometry to solve physical problems
	
Use Ohm’s Law to calculate voltage, current, resistance and power in a DC circuit.


	
Without the aid of the instructor, write, edit, and apply basic knowledge of CNC programs with 80% accuracy.

	
	
Use Ohms law to calculate voltage, current and resistance in simple circuits.



	
(C)  evaluate the impact of research on scientific thought, society, and the environment;
	
Understand how technology has altered the life style of various societies.
	
	
	
Discuss the nature of electricity, how we use it, how it is controlled and how it affects society.


	
(D)  describe the connection between physics and future careers; and
	


	
Without the aid of the instructor, discuss the importance and future of CNC technology on the manufacturing industry with 80% accuracy.

	
	

	
(E) research and describe the history of physics and contributions of scientists.
	
What is Physics:
Atomic theory of matter and the states of matter.
Relative size of atomic elements.
Concept of “Charge.”

	
	
	
Discuss the nature of electricity, how we use it, how it is controlled and how it affects society.

	
(4)  Science concepts. The student knows the laws governing motion. The student is expected to:  
	
	
	
	

	
(A)  generate and interpret graphs describing motion including the use of real-time technology;
	
Motion.
Uniform motion.
Momentum.
Velocity and speed.

Define acceleration
Newton’s law of motion.

	
Without the aid of the instructor, write, edit, and apply basic knowledge of CNC programs with 80% accuracy.

	
	

	
(B)  analyze examples of uniform and accelerated motion including linear, projectile, and circular; 
	
Uniform motion
Momentum and Impulse.
Velocity and speed.
Define acceleration.
	
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 rare, pressure, load, speed and force.
	

	
(C)  demonstrate the effects of forces on the motion of objects;
	 
Atomic forces, electric force, magnetic force, gravitational force.

Derive the resultant force from opposing forces.

Action and reaction and the effect of friction.

Calculate fluid pressure in a cylinder to force on a piston.

Demonstrate effect of differential pressures.

	
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.
	
Identify the characteristics of electric, magnetic and electromagnetic fields.

	
(D)  develop and interpret a free-body diagram for force analysis; and 
	
Uniform motion.
Momentum.
Velocity and speed.
Define acceleration.



	
	
	

	
(E)  identify and describe motion relative to different frames of reference.
	
Identify simple machines such as cams, gears, walking beams, levers and bell-cranks.

Calculate the torque output of simple mechanical torque multipliers such as, bears and pulleys.


	
Without the aid of the instructor, select the appropriate tooling with 80% accuracy.

	
	

	(5)  Science concepts. The student knows that changes occur within a physical system and recognizes that energy and momentum are conserved. The student is expected to:
	
	
	
	

	
(A)  interpret evidence for the work-energy theorem; 
	
	
	
	

	
(B)  observe and describe examples of kinetic and potential energy and their transformations;
	
	
	
	

	
(C)  calculate the mechanical energy and momentum in a physical system such as billiards, cars, and trains; and 
	
Motion in two dimensions.
Momentum and the conservation of momentum.

	
Without the aid of the instructor, select the appropriate feeds and speeds for various materials with 80% accuracy.

	
	

	
(D)  demonstrate the conservation of energy and momentum
	
Motion in two dimensions.

Momentum and the conservation of angular momentum.

	
	
	

	(6)  Science concepts. The student knows forces in nature. The student is expected to:  
	
	
	
	

	
(A)  identify the influence of mass and distance on gravitational forces;
 
	
Use the inverse square rule to explain the effect of distance on gravitational and magnetic forces.
	
	
	

	
(B)  research and describe the historical development of the concepts of gravitational, electrical, and magnetic force;
	
	
	
	
Inverse square rule for magnets.

	
(C)  identify and analyze the influences of charge and distance on electric forces;
	
Concept of “Charge.”
Reaction of magnets to a magnetic field. Inverse square rule.

	
	
	

	
(D)  demonstrate the relationship between electricity and magnetism;
	
Demonstrate the relationship between electrical current and magnetic flux.

	
	
	

	
(E)  design and analyze electric circuits; and 
	
Identify the characteristics of electric, magnetic and electromagnetic fields.

Use Ohm’s Law to calculate voltage, current, resistance and power in a DC circuit.

	
	
	
Electric force and magnetic force.
 
Derive the resultant force from opposing forces.


	
(F)  identify examples of electrical and magnetic forces in everyday life.
	
Reaction of magnets to a magnetic field.
Gravity as acceleration.

	
	
	
Identify the characteristics of electric, magnetic and electromagnetic fields.

Use Ohm’s Law to calculate voltage, current, resistance and power in a DC circuit.


	
(7)  Science concepts. The student knows the laws of thermodynamics. The student is expected to: 
	
	
	
	


	
(A)  analyze and explain everyday examples that illustrate the laws of thermodynamics; and 
	
Measure the temperature characteristics of phase change material and explain the energy transfer.

	
	
	

	
(B)  evaluate different methods of heat energy transfer that result in an increasing amount of disorder.
	
Know the characteristics of conduction, radiation and convection.

	
	
	

	
(8)  Science concepts. The student knows the characteristics and behavior of waves. The student is expected to: 
	
	
	
	

	
(A)  examine and describe a variety of waves propagated in various types of media and describe wave characteristics such as velocity, frequency, amplitude, and behaviors such as reflection, refraction, and interference; 
	
	
	
	
Wave generation and associated harmonics.

	
(B)  identify the characteristics and behaviors of sound and electromagnetic waves; and
	
Waves and energy transfer.
Sound.

	
	
	
Wave generation and associated harmonics.

	
(C)  interpret the role of wave characteristics and behaviors found in medicinal and industrial applications.
	
Waves and energy transfer.
Sound.
	
	
	
Electromagnetic radiation and propagation of radio waves.


	
(9)  Science concepts. The student knows simple examples of quantum physics. The student is expected to: 
	
	
	
	



	
(A)  describe the photoelectric effect; and 
	
Radiation.
Light.
Electromagnetic fields.
Visible light spectrum and Radio spectrum
Wave propagation.
Radiation.

	
	
	
Radiation.
Light.
Electromagnetic fields.
Visible light spectrum and Radio spectrum
Wave propagation.
Radiation.


	
(B)  explain the line spectra from different gas-discharge tubes.
	
	
	
	




