
fiziks 
Institute for NET/JRF, GATE, IIT-JAM, JEST, TIFR and GRE in PHYSICAL SCIENCES 

 

                                                                                
 
 
 
                                                   

                                              Website: www.physicsbyfiziks.com                                                                                          
                                                            Email: fiziks.physics@gmail.com                                                                    i 

Head office 
fiziks, H.No. 23, G.F, Jia Sarai, 
Near IIT, Hauz Khas, New Delhi-16 
Phone: 011-26865455/+91-9871145498 

Branch office 
Anand Institute of Mathematics,  
28-B/6, Jia Sarai, Near IIT 
Hauz Khas, New Delhi-16 

Content-MECHANICS  

1. Newton's Laws of Motion………………………………………………………………(1-41)  

 1.1 Newton's Laws of Motion 

  1.1.1 Newton’s First Law 

  1.1.2 Newton’s Second Law 

  1.1.3 Newton’s Third Law 

 1.2 Application of Newton’s Law of Motion  

  1.2.1 Free Body Diagram  

  1.2.2 Equation of Constrain 

  1.2.3 Equation of Motion  

 1.3 The Motion in Two Dimensional in Polar Coordinate  

  1.3.1 The Position Vector in Polar Coordinate 

  1.3.2 Velocity Vector in Polar Coordinate 

  1.3.3 Acceleration Vector in Polar Coordinate  

  1.3.4 Circular Motion  

2. Energy and Momentum………………………………………………………………(42-89) 

 2.1 Different Form of Energy used in Mechanics  

  2.1.1 Kinetic energy 

  2.1.2 Potential energy 

 2.2 The work-energy Theorem  

 2.3 Work Done by a Uniform Force 

 2.4 Non conservative forces 

 2.5 Energy Diagrams 

  2.5.1 Energy Diagram of Bounded Motion  

  2.5.2 Energy Diagram of Unbounded Motion  

 2.6 Stability and Unstability in One Dimension  

  2.6.1 Small Oscillation 

 2.7 Center of Mass 

  2.7.1 Center of Mass of Continuous System  
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 2.8 Conservation of Momentum 

  2.8.1 Elastic Collision in One Dimension  

  2.8.2 Perfectly Inelastic Collision in One Dimension 

  2.8.3 Elastic Collision in Two Dimensions 

 2.9 Variable Mass and Momentum 

3. Central Force and Kepler’s System…………………………………………………(90-116) 

 3.1 Central Force  

  3.1.1 Angular Momentum and Areal Velocity 

  3.1.2 Total Energy of the System  

  3.1.3 Condition for Circular Orbit  

  3.1.4 Equation of Motion and Differential Equation of Orbit  

 3.2 Two Body Problem  

  3.2.1 Kepler’s Problem 

  3.2.2 Kepler’s First Law 

  3.2.3 Equation of Motion 

  3.2.4 Relationship between Energy and Eccentricity 

  3.2.5 Kepler’s Second Law:  

  3.2.6 Kepler’s Third Law: 

4. Moment of Inertia Rotational Dynamics…………………………………………(117-177)  

 4.1 Rigid Body Dynamics 

  4.1.1 Angular Momentum and Inertia Tensor 

  4.1.2 Principal Moment of Inertia 

  4.1.3 Theorem of Parallel Axes:  

  4.1.4 Theorem of Perpendicular Axes:  

 4.2 Particular Cases of Moment of Inertia 

  4.2.1. Moment of Inertia of a Uniform Rod 

  4.2.2 Moment of Inertia of a Rectangular Lamina (or bar) 

  4.2.3 Moment of inertia of a hoop or a thin circular ring. 

  4.2.4 Moment of inertia of a circular lamina or disc: 
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  4.2.5 Moment of Inertia of an Annular Ring or Disc 

  4.2.6 Moment of Inertia of a Solid Cylinder:  

  4.2.7 Moment of Inertia of a Solid Cone 

  4.2.8 Moment of Inertia of a Hollow Cylinder  

                       4.2.9Moment of inertia of a uniform hollow sphere about a Diameter  

                       4.2.10 Moment of Inertia of a Uniform Solid Sphere about a Diameter 

 4.3 Rotational Dynamics  

  4.3.1Angular Momentum 

  4.3.2 Torque  

 4.4 Motion Involving Both Translation and Rotation 

  4.4.1 Angular Momentum of a Rolling Wheel 

  4.4.2 The Torque on a Body  

  4.4.3 Condition of Rolling Without Slipping 

5. Fluid Mechanics……………………………………………………………………(178-213)  

5.1 Pressure in a fluid 

 5.1.1 Variation of Pressure with Height 

 5.1.2 Pascal’s Law 

 5.1.3 Atmospheric Pressure and Barometer 

 5.1.4 Manometer 

5.2 Archimedes’ Principle 

 5.2.1 Pressure Difference and Buoyant Force in Accelerating Fluids 

 5.2.2 A Liquid Placed in an Elevator 

 5.2.3 Free Surface of a Liquid in Horizontal Acceleration 

5.3 Steady and Turbulent Flow 

 5.3.1 Line of Flow: Streamline 

 5.3.2 Irrotational flow of an incompressible and non-viscous fluid 

5.4 Equation of Continuity 

5.5 Bernoulli’s Equation 
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