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1. Motion of Objects - Kinematic in One Direction

  1.A) Speed and Velocity
1. Scalar and Vector quantities.
2. Distance and Displacement 
3. Speed Using and Time.
4. Velocity Using Displacement and Time.

  1.B) Acceleration
1. Acceleration, Velocity and Time.
2. Positive Acceleration.
3. Negative Acceleration (Deceleration) 

  1.C) Kinematic in One Dimension
1. The Five Kinematic Variables.
2. Equations Related to Uniform Motion.
3. Free-Fall. 

  1.D) Graphical Velocity and Acceleration
1. Velocity: Slope of Position versus Time Graph.
2. Instantaneous Velocity. 
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3. Acceleration:  Slope of Velocity versus Time Graph.

  1.E) Displacement from Velocity-Time Graph
1. Displacement: Area Under Velocity- Time Graph.
2. Uniform Motion Graph.
3. Changing Motion Graph.

  1.F) Relative Motion
1. Vector, Scalar Quantities.
2. Adding Vector Quantities in the Same or Opposite Directions.
3. Relative Motion.

  1.G) Concept Map-Motion of Objects
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2. Kinematic in Two Dimensions- Projectiles

  2.A)Projectile Motion
1. Projectile.
2. Projectile Launched at an Angle.
3. Symmetry in the Motion of Projectile.

  2.B) Projectile Launched at an Angle
1. Variable along the x axis.
2. Variable along the y axis.
3. Maximum Height Reached.
4. Hang Time.
5. Range.

  2.C) Projectile Launched Horizontally
  2.D) Math/Trigonometry
  2.E) Concept Map-Kinematic in Two Dimensions
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3. Newtonʼs Laws of Motion

  3.A) Newtonʼs First Law of Motion
   1. Newton’s First Law of Motion.
   2. Net Force.
   3. Calculation of the Net Force.

  3.B) Newtonʼs Second Law of Motion
1. Newton’s Second Law of Motion.
2. Net Force, Acceleration.

  3.C) Newtonʼs Second Law of Motion - Vector Component
   1. Newton’s Second Law of Motion.
   2. X and Y Components of the Net Force.
   3. Acceleration along the X and Y axis.
   4.  X and Y Components of Displacement.

  3.D) Newtonʼs Third Law of Motion
1. Newton’s Third Law of Motion.
2. Normal Force (FN).
3. Equilibrium Relationship to Fnet and Acceleration.
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  3.E)Newtonʼs Law of Universal Gravitation
1. Law of Universal Gravitation.
2. Acceleration due to gravity of the Earth.
3. Planetary gravitation.

  3.F)Newtonʼs Inverse Square Law for Gravity
1. Kepler’s Laws of Planetary Motions.
2. Kepler’s 3rd Law of Motion and Newton’s Inverse Square Law of 

Gravity.
3. Einstein and Nature of Gravity. 

  3.G)Mass and Weight
1. Mass.
2. Acceleration Due to Gravity (g).
3. Weight.

  3.H)Apparent Weight
  3.I) Forces and Newtonʼs Laws
    1. Frictional Static Force.
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    2. Frictional Kinetic Force. 
    3. Tension Force.

  3.J)Motion along an inclined Plane
1. Inclined Plane and Newton’s Second Law of Motion.
2. Objects at Rest and in Motion Along an Inclined Plane.
3. Objects in Motion Along an Inclined Plane.
4. Analysis of the Acting Forces along the Axis
5. Analysis of the Acceleration along the Axis. 

  3.K)Uniform circular Motion
   1. Uniform Circular Motion, Speed, Acceleration.
   2. Speed of uniform circular motion.
   3. Centripetal Force of Uniform Circular Motion.
   4. Satellites in Orbits.

  3.L) Math/Trigonometry

  3.M) Concept Map-Newtonʼs Laws of Motion
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4. Work
  4.A)Work

1. Work.
2. Power.
3. Work and Energy .

  4.B)Work Down a Slope
1. General Formula of Work.
2. Work Done on an Object by a Constant Force (F), through a 

Displacement (s), with an Angle (θ).
3. Work Down a Slope.

 
  4.C) Math/Trigonometry

  4.D) Concept Map-Work
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5. Energy
  5.A) Energy
   1. Renewable and Nonrenewable Resources.
   2. Some Types of Energy.

  5.B) Kinetic Energy and Work
1. Kinetic Energy.
2. Work-Energy Theorem.

  5.C) Gravitational Potential Energy and Work
1. Gravitational Potential Energy.
2. Work-Energy Theorem.

  5.D) Conservation of Energy
1. Mechanical Energy.
2. Conservation of Energy.

  5.E) Impact Speed
1. Mechanical Energy.
2. Conservation of Mechanical Energy.
3. Speed of Impact.

  5.F) Concept Map-Energy
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6. Momentum and Impulse 
  6.A)Momentum

1. Linear Momentum.
2. Comparing the Momentum of Two Moving Objects.
3. Angular Momentum. 

  6.B)Impulse-Momentum
1. Impulse.
2. Linear Momentum and Impulse.
3. Impulse-Momentum Theorem.
4. Factors Affecting Impulse.

  6.C)Linear Momentum
1. Conservation of Momentum.
2. Collision and Coupling of Two Objects Moving in the Same 

Direction.
3. From Rest, Two Objects Push off against Each Other.
4. Types of Collisions and Kinetic Energy.
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  6.D)Conservation of Momentum
1. Conservation of Momentum.
2. Collision and Coupling of Two Objects Moving in the Same 

Direction.
3. Collision and Coupling of Two Objects Moving in Opposite 

Directions.
4. Collision and Coupling of Two Objects, One at Rest and One is 

Moving.
5. Ballistic Pendulum.

  6.E) Concept Map-Momentum and Impulse
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7. Harmonic Motion
  7.A)Ideal Spring

1. Hooke’s Law, Spring.
2. Elastic Force.
3. Elastic Potential Energy.
4. Elastic Work.
5. Conservation of Mechanical Energy.

  7.B)Pendulum
1. Pendulum.
2. Period of Pendulum.
3. Transformation of Energy.
4. Period of Planets.

  7.C) Concept Map-Harmonic Motion
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8. Thermodynamic Laws
  8.A)Heat/Thermal Energy

1. Heat Energy.
2. Specific Heat Capacity.
3. Conservation of Heat Energy.

  8.B)Randomness/Entropy
1. Entropy.
2. Entropy and Second Law of Thermodynamics.
3. Third Law of Thermodynamics.

  8.C)Thermodynamic Laws
1. Thermodynamics.
2. First Law of Thermodynamics.
3. Second Law of Thermodynamics.
4. Heat Engine and Refrigeration Process.
5. Efficiency.

  8.D) Concept Map-Thermodynamic Laws
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9. Electricity
  9.A)Electricity

1. Net Electric Charge.
2. Conductor and Insulators.
3. Charging by Contact, Friction, Induction.

  9.B)Coulombʼs Law
1. Net Electric Charge.
2. Coulomb’s Law.
3. Net Electrostatic Force.

  9.C)Electric Field
1. Electric Field.
2. Electric Field Calculation.
3. Electrostatic Force.

  9.D)Electric Potential, Current, Resistance
1. Electric Potential Energy.
2. Work and Electric Potential.
3. Electric Current.
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4. Resistance in Electric Circuit.
5. Electric Circuit.

  9.E)Electric Circuit, Ohmʼs Law
1. Electric Circuit.
2. Capacitor.
3. Ohm’s Law.
4. Power in Electric Circuit.
5. Electric Energy.

  9.F)Kirchhoffʼs Laws
1. Kirchhoff’s Voltage Law (Loop Rule).
2. Kirchhoff’s Current Law (Junction Rule).

  9.G)Series Circuits
1. Series Circuits.
2. Equivalent Voltage.
3. Equivalent Resistor.

  9.H)Parallel Circuits
1. Parallel Circuits.
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2. Equivalent Voltage.
3. Equivalent Resistor.

  9.I) Concept Map-Electricity
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10. Light
  10.A) Light and Flat Mirrors

1. Light and Mirrors.
2. Reflection.
3. Image Formation by Plane Mirror.

  10.B) Light and Concave Mirrors
1. Concave Mirror.
2. Ray Tracing and Images in Concave Mirrors.

  10.C) Light and Convex Mirrors
1. Convex Mirror.
2. Ray Tracing and Images in Convex Mirror.

  10.D) Mirror Equations
1. Mirror Equation.
2. Magnification Equation.
3. Summary of Sign Conventions for Spherical Mirrors.

  10.E) Refraction, Snellʼs Law
1. Light, Refraction.
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2. Index of Refraction.
3. Snell’s Law of Refraction.
4. Apparent Depth.

  10.F) Concept Map-Light
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