CONCEPTUAL PHYSICS YEARLY COURSE OBJECTIVES

Student Name:
                          

Student Grade Level: 
  

 

Check one at end of each semester:  

First Semester:

College Prep Program
Standard Program
Modified Program

second semester:
College Prep Program
Standard Program
Modified Program


           Teacher Name:
                                   

Year:
  




LEARNING OBJECTIVES


	
	Assigned Semester

FALL
(x)
	Assigned Work Completed

(x)
	Assigned Semester

SPRING
(x)
	Assigned Work Completed 

(x)

	Understand motion and forces and be able to use Newton’s laws to predict the motion of most objects, including:

	· solve problems involving constant and average speed
	
	
	
	

	· understand/apply Newton’s First Law
	
	
	
	

	· apply F=ma to solve one-dimension motion problems involving constant forces (Newton’s Second Law)
	
	
	
	

	· understand/apply Newton’s Third Law
	
	
	
	

	· understand the relationship between the universal law of gravitation and the effect of gravity on an object at the surface of Earth
	
	
	
	

	· understand that applying force perpendicular to the motion of an object changes the object’s direction but not speed
	
	
	
	

	· understand circular motion requires the application of a constant force directed toward the center of the circle
	
	
	
	

	Understand the laws of conservation of energy and momentum and how they can provide a way to predict and describe the movement of objects, including:

	· Calculate kinetic energy by using the formula E=(1/2)mv^2.
	
	
	
	

	· Calculate changes in gravitation potential energy near Earth by using the formula (change in potential energy) = mgh (h is the change in elevation).
	
	
	
	

	· Solve problems involving conservation of energy in simple systems, such as falling objects.
	
	
	
	

	· Calculate momentum as the product mv.
	
	
	
	

	· Understand momentum is a separately conserved quantity different from energy.
	
	
	
	

	· Understand an unbalanced force on an object produces a change in its momentum.
	
	
	
	

	· Solve problems involving elastic and inelastic collisions in one dimension by using the principles of conservation of momentum and energy.
	
	
	
	

	Understand heat and thermodynamics, that energy cannot be created or destroyed, although in many processes energy is transferred to an environment as heat:

	· Understand that heat flow and work are two forms of energy transfer between systems.
	
	
	
	

	· Understand how work done by a cycling heat engine demonstrates the first law of thermodynamics and the law of conservation of energy.
	
	
	
	

	· Understand how the motion of an object’s atoms and molecules (thermal energy) is related to the internal energy of the object.
	
	
	
	

	· Understand how most processes tend to decrease the order of a system over time and eventually distribute energy levels uniformly.
	
	
	
	

	· Understand the meaning of entropy and that it is larger for a more disordered system.
	
	
	
	


	Understand that waves have characteristic properties that do not depend on the type of wave, including:

	· Understand waves carry energy from on place to another.
	
	
	
	

	· Be able to identify transverse and longitudinal waves in mechanical media, such as springs and ropes, and on the earth (seismic waves).
	
	
	
	

	· Solve problems involving wavelength, frequency, and wave speed.
	
	
	
	

	· Understand sound is a longitudinal wave whose speed depends on the properties of the medium in which it propagates.
	
	
	
	

	· Understand radio waves, light, and X-rays are different wavelength bands in the spectrum of electromagnetic waves whose speed in a vacuum is approximately 3 x 10^8m/s (186,000 miles/second).
	
	
	
	

	· Identify the characteristic properties of waves: interference (beats), diffraction, refraction, Doppler Effect, and polarization.
	
	
	
	

	Understand that electric and magnetic phenomena are related and have many practical applications, and be able to:

	· Predict the voltage or current in simple direct current (DC) electric circuits constructed from batteries, wires, resistors, and capacitors.
	
	
	
	

	· Solve problems involving Ohm’s law.
	
	
	
	

	· Understand any resistive element in a DC circuit dissipates energy, which heats the resistor.   Calculate the power (rate of energy dissipation) in any resistive circuit element by using the formula Power = IR (Potential difference) x I (current) = I^2R.
	
	
	
	

	· Understand the properties of transistors and the role of transistors in electric circuits.
	
	
	
	

	· Understand charged particles are sources of electric fields and are subject to the forces of the electric fields from other charges
	
	
	
	

	· Understand charged particles are sources of electric fields and are subject to the forces of the electric fields from other charges.
	
	
	
	

	· Understand magnetic materials and electric currents (moving electric charges) are sources of magnetic fields and are subject to forces arising from the magnetic fields of other sources.
	
	
	
	

	· Determine the direction of a magnetic field produced by a current flowing in a straight wire or in a coil.
	
	
	
	

	· Understand changing magnetic fields produce electric fields, thereby inducing currents in nearby conductors.
	
	
	
	

	· Understand that plasmas contain ions and/or free electrons and conduct electricity.
	
	
	
	

	Investigation & Experimentation: understand and practice the concept that scientific progress is made by asking meaningful questions and conducting careful investigations.  (THIS MUST COMPRISE AT LEAST 20% OF STUDENT COURSE WORK FOR COLLEGE PREP CREDIT.  ATTACH LAB CREDIT SHEET AT THE END OF EACH SEMESTER.)

	· Conduct weekly investigations and document them in a laboratory notebook, demonstrating understanding of scientific method.
	
	
	
	

	· Conduct at least 9 full-scale labs with lab reports each semester.  
	
	
	
	

	· Employ models and theories as scientific representations of reality, and recognize their limitations.
	
	
	
	

	· Solve problems that require combining concepts from more than one topic area of science and/or higher math courses by applying these concepts.
	
	
	
	

	· Distinguish between hypothesis and theory as scientific terms and in context.
	
	
	
	

	· Select and use appropriate tools and technology to perform tests, collect data, analyze relationships, and display data.
	
	
	
	

	· Formulate explanations by using logic and evidence.
	
	
	
	

	· Recognize the issues of statistical variability and the need for controlled tests.
	
	
	
	

	· Demonstrate ability to create and use tables, mathematic calculations, and/or graphs to organize scientific data.
	
	
	
	

	· Identify and communicate sources of unavoidable experimental error.
	
	
	
	


	Develop ability to understand and communicate scientific information, including:

	· Formulate and articulate explanations by using logic and evidence.
	
	
	
	

	· Investigate and articulate science-based societal issues by researching the literature, analyzing data, and communicating the findings.
	
	
	
	

	· Present understanding of science concepts in written form.
	
	
	
	

	· Make connections and analogies between scientific theory and practices to other disciplines and other areas of life.
	
	
	
	

	· Understand differences between scientifically valid & invalid sources.
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