
PHYSICS 

Semester-1: Mechanics, Waves & Oscillations 

Learning outcomes 

            On successful completion of this course, the students will be able to:   

 Understand Newton’s laws of motion and motion of variable mass system and its 

application to rocket motion and the concepts of impact parameter, scattering cross 

section.   

 Apply the rotational kinematic relations, the principle and working of gyroscope and its 

applications and the processional motion of a freely rotating symmetric top.   

 Comprehend the general characteristics of central forces and the application of Kepler’s 

laws to describe the motion of planets and satellite in circular orbit through the study of 

law of Gravitation.   

 Understand postulates of Special theory of relativity and its consequences such as length 

contraction, time dilation, relativistic mass and mass-energy equivalence.   

 Examine phenomena of simple harmonic motion and the distinction between undamped, 

damped and forced oscillations and the concepts of resonance and quality factor with 

reference to damped harmonic oscillator.   

 Appreciate the formulation of the problem of coupled oscillations and solve them to 

obtain normal modes of oscillation and their frequencies in simple mechanical systems.   

 Figure out the formation of harmonics and overtones in a stretched string and acquire the 

knowledge on Ultrasonic waves, their production and detection and their applications in 

different fields. 


