
1. Unit and Measurement 
• How to convert between units 
• Significant figures  
• Uncertainty 
• Vector and Scalar  
• Trigonometry 
• Calculus 

 
2. Motion in One Dimension 

• Motion Diagrams 
• Kinematic Equations 1D 
• Motion on an incline 

 
3. Motion in Two Dimensions 

• Cartesian Coordinates 
• Polar Coordinates 
• Vector Components 
• Displacement 
• Adding Vector 
• Displacement in 2D 
• Kinematic Equations 2D 
• Projectile Motion 
• Relative Motion 

 
5. Newton’s Laws 1 & 2 

• Force 
• Free Body Diagrams 
• Newton’s First Law 
• Newton’s Second Law 

 
6. Applications of Newton’s Laws 

• Friction 
• Incline sine and cosine components 
• Free Fall and Gravity 

Terminal Velocity 
• Weight 



 
7. Newton’s Law #3 

• Newton’s Third Law 
• Blocks on Table 
• Pulleys 
• Car Propulsion 
• Tension 

 
8. Planar Motion 

• Uniform Circular Motion 
• Centripetal Acceleration 
• Friction and Circular Motion 
• Vertical Circular Motion 
• Non-Uniform Circular Motion 

 
9. Momentum 

• Momentum 
• Momentum and Force 
• Impulse 
• Collisions 1D 
• Collisions 2D 

 
10. Work 

• Work 
• Work and Dot Product 
• Friction and Work 
• Work done by a Spring 
• Force and Potential Energy 
• Work due to Multiple Forces 

 
11. Energy 

• Energy 
• Gravitational Potential Energy 
• Energy of a Projectile 
• Energy in Springs 
• Ballistic Pendulum 



• Pendulum 
 
12. Torque & Rotation 

• Rotational Kinematic Equations 
• Center of Mass 
• Moment of Inertia 
• Torque 
• Pure Rolling Motion 
• Rotational Energy 
• Angular Momentum 

 
13. Gravitation 

• Kepler’s Laws 
• Newton’s Universal Gravitation 
• Potential Energy and Gravity 
• Escape Velocity 
• Energy in Orbit 

 
14. Simple Harmonic Motion 

• Simple Harmonic Motion 
• Cosine Solution 
• Speed and Acceleration 
• Energy in Simple Harmonic Motion 
• Pendulum Mechanics 

 
15. Pressure and Fluids 

• Archimedes’ Principle 
• Continuity Equation 
• Bernoulli’s Equation 
• Pressure with Depth 
• Buoyancy 
• Young’s Modulus 
• Bulk Modulus 
• Extension of Young/Bulk/Hooke’s Law 

 


