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DESCRIPTION OF THE MATERIAL TO BE COVERED 

1. Introduction (Chap. 1): Units, Dimensions, Scientific notation, significant figures, scalars 
and vectors, vector addition and subtraction, vector components. 

2. Kinematics in one dimension (Chap. 2): Displacement, speed and velocity, acceleration, 
equations of motion for constant acceleration, freely falling bodies. 

3. Kinematics in two dimensions (Chap. 3): Displacement, velocity and acceleration, 
Equations of kinematics in two dimensions, projectile motion. 

4. Forces and Newton’s laws of motion (Chap. 4): Newton’s laws (first, second and 
third) of motion, gravitational force, weight, normal force, frictional forces, tension force, 
application of Newton’s laws to equilibrium and non-equilibrium cases. 

5. Dynamics of uniform circular motion (Chap. 5): Uniform circular motion, centripetal 
acceleration and force, banked curves, satellites in circular orbits, apparent weightlessness 
and artificial gravity. 

6. Work and energy (Chap. 6): Work, work-energy theorem, kinetic energy, potential 
energy, conservative and nonconservative forces, conservation of mechanical energy, noncon-
servative forces and the work-energy theorem, power. 

7. Impulse and momentum (Chap. 7): Impulse-momentum theorem, conservation of linear 
momentum, collisions in one-dimension. 

8. Rotational kinematics (Chap. 8): Angular displacement, velocity and acceleration, equa-
tions of rotational kinematics, angular and tangential variables, centripetal and tangential 
accelerations, rolling motion without slipping. 

9. Rotational dynamics (Chap. 9): Effects of forces and torques on the motion of rigid 
objects, rigid objects in equilibrium, center of gravity, rotational motion about a fixed axis, 
rotational work, energy and angular momentum. 

10. Fluids (Chap. 11): Mass density, pressure, relation between pressure and depth in a static 
fluid, Pascal’s principle, Archimedes’ principle. 

11. Temperature and heat (Chap. 12): Temperature scales, thermal expansion (linear, 
surface and volume), heat and internal energy, specific heat capacity, latent heat of phase 
change. 

12. Transfer of heat (Chap. 13): Conduction and convection. 

13. Ideal gas law and kinetic theory (Chap. 14): Molecular mass, the mole and Avogadro’s 
number, ideal gas law, kinetic theory of gases. 



14. Thermodynamics (Chap. 15): Zeroth law, first law, thermal processes involving pressure, 
volume and temperature, specific heat capacities and the first law, second law, heat engines, 
Carnot engine, entropy and the second law of thermodynamics. 


