GRADE LEVEL (COURSE):  Physics Blueprint






                 

	Unit Title:  One-Dimensional Motion
	Number of Days:  10 days (block schedule) or 18 days (traditional schedule)



	Number
	Competency or Objective
	RBT Tag

	1
	2.01 Analyze velocity as a rate of change of position:

• Average velocity.

• Instantaneous velocity.
2.02 Compare and contrast as scalar and vector quantities:

• Speed and velocity.

• Distance and displacement.
2.03 Analyze acceleration as rate of change in velocity.
2.04 Using graphical and mathematical tools, design and conduct investigations of linear motion and the relationships among:

• Position.

• Average velocity.

• Instantaneous velocity

• Acceleration.

• Time.
Honors

Suggested Honors Project: Crazy Car Construction
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	Unit Title:  Two-Dimensional Motion
	Number of Days:  10 days (block schedule) or 18 days (traditional schedule)



	Number
	Competency or Objective
	RBT Tag

	2
	3.01 Analyze and evaluate projectile motion in a defined frame of reference.
· Resolve vectors into vertical and horizontal components: 
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· Evaluate the motion of a projectile both horizontally and vertically.

· Recognize that the horizontal component of velocity does not change (neglecting air resistance).
· Recognize that the vertical component of velocity does change due to gravity at the rate of 9.8m/s2 downward.
3.02 Design and conduct investigations of two-dimensional motion of objects.

· Select appropriate measurements for an investigation of projectile motion.      

· Identify factors that may affect results.

· Predict and measure the path of the projectile including horizontal range, maximum height, and time in flight (such as a projectile launched horizontally or from the ground at a given angle).
3.03 Analyze and evaluate independence of the vector components of projectile motion.
· Recognize that vector components are independent of each other.

· Apply the equations of uniform velocity to the horizontal component.

· Apply the equations of accelerated motion to the vertical component of velocity.

· Relate height, time in air and initial vertical velocity (such as a projectile launched horizontally or from the ground at a given angle).

· Relate range of projectile, time and initial horizontal velocity (such as a projectile launched horizontally or from the ground at a given angle).

· Relate height and time in the air to the initial vertical velocity

· Relate range of projectile to time in flight and initial horizontal velocity
3.04 Evaluate, measure, and analyze circular motion.

· Recognize that an object may move with constant speed but changing velocity.

· Recognize that the directions of the velocity and acceleration vectors are perpendicular to each other. 

· Understand that centripetal acceleration is a consequence of the changing velocity due to change in direction.

· Design and conduct investigations of circular motion.  

· Experimentally verify the proportional relationships described in 3.06.

· Combine proportional relationships into a single equation.

· Calculate velocity using radius or circumference of the circle and time to complete one or more cycles. 

· Calculate centripetal acceleration as the velocity squared divided by the radius: 
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3.05 Analyze and evaluate the nature of centripetal forces.
· Evaluate and understand that a net force is required to change the direction of a velocity vector.

· Understand that for uniform circular motion the net force is called the centripetal force.

· Understand that the centripetal force is not the result of circular motion but must be provided by an interaction with an external source.

· Evaluate the direction of the force and acceleration vectors as pointing to the center of the circle in the case of constant speed but not constant acceleration.
3.06 Investigate, evaluate and analyze the relationship among:

• Centripetal force.

• Centripetal acceleration.

• Mass.

• Velocity.

• Radius.
· Design and conduct an investigation of circular motion.

· Apply the proportional relationship between force and speed squared when radius is constant.

· Apply the inverse relationship between force and radius when speed is constant.

· Apply the formula for centripetal force as mass times centripetal acceleration using the following equations: 
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Honors

Suggested Honors Project: Bottle Rockets
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	Unit Title:  Forces
	Number of Days:  10 days (block schedule) or 18 days (traditional schedule)



	Number
	Competency or Objective
	RBT Tag

	3

	4.01 Determine that an object will continue in its state of motion unless acted upon by a net outside force (Newton's First Law of Motion, The Law of Inertia).
· Observe motion and draw force diagrams for objects moving at constant velocity with very little friction (examples:  air track, air puck, balloon puck, dry ice)

· Identify that the state of motion must be a constant velocity, including zero velocity, unless acted upon by a net force.

· Define inertia.
	B4
C3

C4

	
	4.02 Assess, measure and calculate the conditions required to maintain a body in a state of static equilibrium.

· Describe forces as interactions between two objects, including contact and forces at a distance.

· Recognize that force is a vector quantity.

· Define normal force.

· Represent the forces acting on an object using a force diagram.

· Analyze force diagrams to calculate the net force on an object.

· Determine that the net force acting on an object in static equilibrium is zero.

· Design and conduct investigations of objects in static equilibrium. (Torque and rotational equilibrium are enrichment topics.)
4.03 Assess, measure, and calculate the relationship among the force acting on a body, the mass of the body, and the nature of the acceleration produced (Newton's Second Law of Motion).
· Design and conduct investigations of force and acceleration.  

· Experimentally verify the proportional relationships among acceleration, force and mass.

· Apply proportional reasoning to the relationship between force and acceleration when mass is constant.

· Apply proportional reasoning to the inverse relationship between mass and acceleration when force is constant.

· Analyze force diagrams for accelerating objects. (solve for mass, acceleration, various forces)

· Calculate the net force on an object: Fnet = ma
4.04 Analyze and mathematically describe forces as interactions between bodies (Newton's Third Law of Motion).

· Identify interaction pairs of forces for contact forces and forces at a distance.

· Analyze Newton’s Third Law as the relationship evidenced by

Force of Object A on Object B = -Force of Object B on Object A

· Observe and experimentally measure equal and opposite forces using pairs of spring scales or force sensors.

4.05 Assess the independence of the vector components of forces.

· Resolve forces into components.

· Apply Newton’s Laws of Motion to the perpendicular components of force in the following examples:

a. objects pulled or pushed along a horizontal surface by a force at an angle to the surface;

b. objects sliding down an inclined plane;
c. three concurrent forces acting on an object in static equilibrium.
4.06 Investigate, measure, and analyze the nature and magnitude of frictional forces.

· Describe friction as a contact force.

· Distinguish between static friction and kinetic friction.

· Solve quantitative problems with frictional forces. (coefficient of friction is an enrichment topic)
4.07 Assess and calculate the nature and magnitude of gravitational forces (Newton's Law of Universal Gravitation).

· Calculate gravitational force between any two masses:  
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· 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.

· Determine the force of gravity (weight) of an object:  
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Honors

Suggested Honors Project: Balsa Wood Bridges

Honors topics: torque, coefficient of friction
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	Unit Title:  Momentum
	Number of Days:  6

	Number
	Competency or Objective
	RBT Tag

	4
	
	 


	Unit Title:  Energy
	Number of Days:  5

	Number
	Competency or Objective
	RBT Tag

	5
	
	


	Unit Title:  Waves
	Number of Days:  5

	Number
	Competency or Objective
	RBT Tag

	6
	
	


	Unit Title:  Electricity
	Number of Days:  7

	Number
	Competency or Objective
	RBT Tag

	7
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