Durham Public Schools - Physics I Curriculum Guide


	Day
	Date
	Unit
	NC SCOS Objectives
	Description
	Additional Information

	1
	
	SC PHYI UP1:  Linear Motion- Constant Velocity
	1.02, 2.01, 2.02, 2.04
	Distinguish between distance, position, and displacement; Distinguish between speed and velocity; Define average velocity; Distinguish between vector and scalar quantities
	These three topics can be taught as a single unit broken into two or three units, at the discretion of the teacher.  For example, UP1 can be taught as an introductory unit, while  UP2 and UP3 are combined or UP 1 and UP2 can be combined while UP 3 is taught as separate unit.

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	SC PHYI UP2:  Linear Motion- Constant Acceleration
	2.01, 2.03, 2.04
	Define instantaneous velocity and acceleration; Relationships between displacement, velocity and acceleration; Relate displacement, velocity and acceleration graphs and calculate relevant slopes/areas; Derive and use fundamental equations of motion
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	SC PHYI UP3:  Linear Motion- Free Fall
	2.03, 2.04
	Relationships between displacement, velocity and acceleration of a falling object; Use position, velocity and acceleration graphs to determine acceleration due to gravity; Solve problems for objects in free fall using fundamental equations
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	

	16
	
	SC PHYI UP4:  Two Dimensional Motion
	3.01, 3.02, 3.03
	Vector nature of displacement, velocity and acceleration; Apply Pythagorean theorem and basic trigonometry to vectors acting in 2-dimensions; Determine vector components and how they simplify calculations with vectors; Independence of horizontal and vertical motion of a projectile; Apply fundamental equations to solving problems with projectile motion
	This unit can be taught before or after the unit on forces.  It depends on where the teacher wants to introduce vectors.

	17
	
	
	
	
	

	18
	
	
	
	
	

	19
	
	
	
	
	

	20
	
	
	
	
	

	21
	
	
	
	
	

	22
	
	
	
	
	

	23
	
	
	
	
	

	24
	
	SC PHYI UP5:  Forces- Newton’s First Law of Motion
	4.01, 4.02, 4.05
	Inertia; Force is a vector quantity; force of gravity, normal force, tension and force of friction; Represent forces acting on an object using a force diagram; Determine net force acting on object in static equilibrium is zero-balanced forces; Resolve forces into components
	There is a great deal of overlap in these three topics and it is virtually impossible to introduce Newton’s 1st Law without discussing Newton’s 2nd Law.  Again, these topics can be taught as a single unit or broken into two units at the discretion of the teacher.

	25
	
	
	
	
	

	26
	
	
	
	
	

	27
	
	
	
	
	

	28
	
	
	
	
	

	29
	
	
	
	
	

	30
	
	
	
	
	

	31
	
	
	
	
	

	32
	
	SC PHYI UP6:  Forces- Newton’s Second Law of Motion
	4.03, 4.05
	Design and conduct investigations of force and acceleration; Analyze force diagrams to determine net force acting on an object; Calculate net force on an object
	

	33
	
	
	
	
	

	34
	
	
	
	
	

	35
	
	
	
	
	

	36
	
	
	
	
	

	37
	
	SC PHYI UP7: Forces- Frictional Forces
	4.06
	Define friction as a contact force; Distinguish between static friction and kinetic friction; Measure coefficient of friction between two surfaces (not assessed on EOC)
	

	38
	
	
	
	
	

	39
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	40
	
	SC PHYI UP8:  Energy- Work
	6.03
	Define work and identify situations in which work is done; Apply concepts and equations for work
	These four topics are generally taught as a single unit and have only been broken down into individual topics here for clarity.

	41
	
	SC PHYI UP9:  Energy- Forms of Energy
	6.01
	Define energy and identify various forms of energy; Relationship between force and stretch for a spring; Identify and calculate energy stored in an object due to speed or position; Energy is dissipated throughout the environment
	

	42
	
	
	
	
	

	43
	
	
	
	
	

	44
	
	SC PHYI UP10:  Energy-Conservation of Energy
	6.02, 6.04
	Energy cannot be created or destroyed, only stored or transferred; Verify energy is conserved in a system with no outside forces; Apply conservation of energy to solving problems
	

	45
	
	
	
	
	

	46
	
	
	
	
	

	47
	
	
	
	
	

	48
	
	SC PHYI UP11:  Energy- Power
	6.03, 6.04
	Define power; Apply concepts and equations for power
	

	49
	
	SC PHYI UP12:  Momentum: Newton’s Third law
	4.04
	State Newton’s 3rd Law; Analyze Newton’s 3rd Law as the relationship evidenced by Force of object A on Object B= -Force of Object B on Object A
	While Newton’s 3rd Law is included here, it can be taught with forces.  Again, these topics are generally taught as a single unit and have only been broken down here for clarity.

	50
	
	SC PHYI UP13:  Momentum: Momentum & Impulse
	5.01, 5.02, 5.03, 5.04
	Define linear momentum and recognize that momentum is a vector quantity; Define impulse and distinguish between momentum and impulse; Apply the concept and equation for impulse to a wide variety of 1-dimensional interactions
	

	51
	
	
	
	
	

	52
	
	SC PHYI UP14: Momentum: Conservation of Momentum
	5.04, 5.05
	Apply concept of conservation of momentum in a variety of 1-dimensional interactions; Distinguish between elastic and inelastic collisions
	

	53
	
	
	
	
	

	54
	
	
	
	
	

	55
	
	SC PHYI UP15: Circular Motion:  Introduction to Circular Motion
	3.04, 3.05
	Recognize that object may move with constant speed but changing velocity; Directions of velocity and acceleration vectors are perpendicular to each other; For uniform circular motion the net force is called centripetal force
	These three topics are generally taught as a single unit and have only been broken down into individual topics here for clarity. If enrichment topics on planetary motion are to be included, UP 17 can be taught separately.

	56
	
	
	
	
	

	57
	
	SC PHYI UP16:  Circular Motion:  Calculating Circular Motion
	3.04, 3.05, 3.06
	Determine net force acting on an object moving in a circle using force diagrams; Recognize that net force acting on an object moving in a circle is centripetal force; Apply the formula for centripetal force as mass times centripetal acceleration
	

	58
	
	
	
	
	

	59
	
	
	
	
	

	60
	
	SC PHYI UP17: Circular Motion:  Universal Gravitation
	4.07
	State Newton’s Law of Universal Gravitation; Apply proportional reasoning to the inverse square relationship between gravitational force and the distance between the centers of two known masses; Apply proportional reasoning to the direct relationship between gravitational force and the product of masses;
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	61
	
	UP 17 continued
	
	Calculate gravitational force between any two masses; Determine speed of a satellite recognizing that net force acting on satellite=gravitational force
	

	62
	
	SC PHYI UP18:  Waves-  Waves and Sound
	7.01, 7.02, 7.03, 7.04, 7.05
	Define, describe and measure the basic properties of mechanical waves; 

Identify basic properties of various types of waves; distinguish between sound and light waves; Describe boundary effects as waves move through differing media; Describe interactions of waves: interference and beats; Identify the characteristics of sound waves and the factors that affect the speed of sound in a medium; 

Demonstrate the Doppler Effect (qualitative only)


	These topics are generally taught as a single unit.  Teachers are strongly encouraged to go beyond the curriculum and teach some of the enrichment topics.

	63
	
	
	
	
	

	64
	
	
	
	
	

	65
	
	
	
	
	

	66
	
	
	
	
	

	67
	
	SC PHYI UP19:  Waves-  Waves and Light
	7.02, 7.03
	Identify the characteristics of light and the factors that affect the speed of light in a medium; State the Law of Reflection; apply to both electromagnetic and mechanical waves; Define index of refraction;

Describe the characteristics of refraction of light; Apply Snell’s Law;

Analyze the special situation of total internal reflection.


	

	68
	
	
	
	
	

	69
	
	
	
	
	

	70
	
	
	
	
	

	71
	
	
	
	
	

	72
	
	SC PHYI UP20:  Electricity-  Static Electricity and Coulomb’s Law
	8.01
	Understand the nature electric charges;

Understand that matter is neutral when charges are balanced and becomes charged when there is a transfer of electrons; Recognize the three methods of charge transfer are friction, conduction, and induction; Understand that electric charge is conserved-neither created nor destroyed, and may be transferred from one object to another.; Apply Coulomb’s Law.
	These topics are generally taught as a single unit and have only been broken down into individual topics here for clarity. Depending on the weather, teachers may choose to teach UP 20 separately, choosing low humidity days for the demonstrations.

	73
	
	
	
	
	

	74
	
	SC PHYI UP21:  Electricity-  Current, Resistance and Voltage
	8.02
	Develop the concept of a complete circuit;  Define current as the rate of flow of charge; Define electric potential and recognize that a difference in potential creates current and thus pushes charges around the circuit;  Recognize that energy is required to move charges in a circuit and leads to the definition of potential difference (voltage); Define resistance;

Derive and apply Ohm’s Law.
	

	75
	
	
	
	
	

	76
	
	
	
	
	

	77
	
	
	
	
	

	78
	
	SC PHYI UP22:  Electricity-  Electric Power
	8.04
	Define power and derive the alternative equations;  Apply the equations for power in various situations.
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	79
	
	SC PHYI UP23:  Electricity-  Circuits
	8.03
	Series Circuits: Determine current and voltage at any point in a simple series circuit. Calculate equivalent resistance;  

Parallel circuits:  Determine current and voltage at any point in a simple parallel circuit.  Calculate equivalent resistance;

Combination circuits:  Develop a conceptual understanding of voltage and current in a combination circuit.  Calculate equivalent resistance.
	

	80
	
	
	
	
	

	81
	
	
	
	
	

	82
	
	
	
	
	

	83
	
	
	
	
	

	84
	
	Review and Preparation for End of Course Test/ Exams
	
	
	

	85
	
	
	
	
	

	86
	
	
	
	
	

	87
	
	
	
	
	

	88
	
	
	
	
	

	89
	
	
	
	
	

	90
	
	
	
	
	


Course Description:  Through a focus on laboratory testing of ideas and strong quantitative analysis, Physics I covers the major topics of kinematics, dynamics, electricity, wave theory and light. The honors level is more rigorous with an emphasis on problem solving, process skills, laboratory work, outside reading, research, and application of concepts to contemporary problems.  This course has a NC End of Course test.























