
                                   ACOUSTICS 

Number 2 

1. y=a sin(2π/𝜆)*(v t-x). From here deduce the wave eqn.  

2. What are cylindrical and spherical waves?  

3. Derive the expression of intensity of sound wave I = (1/2) 𝜌ca2𝜔2.  

4.   Find acoustic pressure prms = 𝜌𝑎 𝜔𝑐/21/2.   

5. Derive the ratio of maximum acoustic pressure and intensity. 

6. Derive the ratio of r.m.s acoustic pressure and intensity.   

7a. In continuation of Q1, Find maximum particle (umax) velocity=a (2π/𝜆)v. 

7b. Find the condition for which umax=3v (Wave velocity).  

8. Show that r.m.s acoustic pressure(pr.m.s), r.m.s particle velocity(ur.m.s) are 

related to the intensity I as (pr.m.s)* (ur.m.s) = I.  

9. Show that acoustic pressure also obeys wave eqn. 

10. What do you mean by specific acoustic impedance?  

11. Show that particle velocity u also satisfies wave eqn.  

12. Find the expression of intensity in terms of specific acoustic impedance. 

13. Define phase velocity. Why phase velocity is equal to group velocity in 

no dispersive medium? 

{Hints: In such a medium phase velocity is independent of the frequency or 

wavelength of the wave. So derivative of phase velocity w.r.t wavelength is 

zero). 

14. Compare the values of acoustic pressure and for identical sound waves 

of equal intensity in air and water. Given for air 𝜌=1.21Kgm-3, c=343ms-1 

and for      water  𝜌 =998Kg m-3, c=1480 ms-1. (C.U.2000).   

{Hints: pmax2/(2 𝜌 ∗ 𝑐)water= pmax2/( 2𝜌 ∗ 𝑐)air 

 



15. In continuation of Q14, find the ratio of intensities for identical pressure 

amplitudes. 

{Hints:(Iair/Iwater) = [pmax2/( 2𝜌 ∗ 𝑐)air]/[ pmax2/(2 𝜌 ∗ 𝑐)water].  

Number 4 

1. Find wave eqn for plane longitudinal sound wave    𝜕2y/ 𝜕𝑡2=c2 𝜕2y/ 𝜕𝑥2.   

2. Find wave eqn for transverse wave in stretched string. 

3. Deduce the expression of energy(total) in case of vibrating string 

stretched rigidly fixed at both ends. 

4a. Write the different modes of vibration of a uniform string under tension 

fixed at x=0 and x=l.  and mention normal mode. 

5. Show that the energy of vibration of a stretched string for a particular 

mode varies as the square of the eigen frequency and the square of the 

amplitude for that mode. (C.U.92). 

6a. Find the ratio of the Intensities of the fundamental to the 3rd harmonic 

for struck string. 

6b. Find the ratio of the Intensities of the fundamental to the 3rd harmonic 

for plucked string. 

7a. In continuation of Q6a, find the ratio of the Intensities of the 

fundamental to the 3rd harmonic for struck at a=l/2(at the midpoint of the 

string). 

7b. In continuation of Q6b, find the ratio of the Intensities of the 

fundamental to the 3rd harmonic for plucking at a=l/2(at the midpoint of 

the string). 

8. Derive the eqn of velocity gravity waves. 

9. A plane acoustic wave in air is allowed to strike a wall of area 60 m2 at 

900. Find the force excerted on the wall if the velocity of the wave is 330ms-

1. The intensity of the wave is 20 Wattm-2.  

10. Mention two uses of Lissajous figures. Find real displacement of a large 

number of shms.  


