
 

 

Syllabus:  

UNIT -I : Simple Harmonic oscillations                                 (9 h) 

     Simple harmonic motion, Simple harmonic oscillator and solution of the differential 

equation-Physical characteristics of SHM, torsion pendulum-measurements of rigidity 

modulus, compound pendulum- measurement of ‘g’, Principle of superposition, combination 

of two mutually perpendicular simple harmonic vibrations of same frequency and different 

frequencies. Lissajous figures - definition and applications. 

UNIT -II: Damped and forced oscillations                                      (9 h) 

     Damped harmonic oscillator , solution of the differential equation of damped oscillator. 

Energy 

considerations, Power dissipation in damped harmonic oscillator, logarithmic decrement, 

relaxation time, quality factor, differential equation of forced oscillator and its solution, 

amplitude resonance and velocity resonance. 

UNIT- III: Complex vibrations                                                  (9 h) 

    Fourier theorem, limitations of Fourier theorem, evaluation of the Fourier coefficients, 

analysis of periodic wave functions-square wave, triangular wave, saw tooth wave, simple 

problems on evolution of Fourier coefficients. 

UNIT-III: Vibrating Strings and Bars                                                  (9 

h) 

    Transverse wave propagation a long a stretched string, general solution of wave equation and 

its 

significance, modes of vibration of stretched string clamped at ends, overtones and harmonics. 

Energy transport and transverse impedance. Longitudinal vibrations in bars - wave equation 

and its general solution. Special cases (i) bar Fixed at one end. Tunings fork 

UNIT-V: Ultrasonics        

 (9h) 

     Ultrasonics’, properties of ultrasonic waves, production of ultrasonics’ by piezoelectric and 

magnetostricton  methods, detection of ultrasonics’, determination of wavelength of ultrasonic 

waves by sear’s method. Applications and uses of ultrasonic waves. 
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