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CH. – 7. SOUND. 

Question – 1. A vibrating tuning fork is placed over the mouth of a burette filled with water. The tap is opened and the water level gradually falls. It is observed that the sound becomes the loudest for particular length of air column : 

(i) Name the above phenomenon.

(ii) How does it occur ? 

(iii) Why does the sound become the loudest ? 

(iv) How does the frequency of the loud sound compare with that of the tuning fork ? 

(v) What is the name of the phenomenon taking place when sound is produced for another length of air column and is not the loudest ? 

(vi) State the unit for measuring the loudness. 

Questing – 2. Under what condition does resonance occur ? 

Question – 3. Why is loud sound heard at acoustic resonance ? 

Question – 4. Differentiate between forced vibration and resonance. 

Question – 5. What is sonar ? State the principle on which it is based . 

NUMERICALS 

Numerical – 1. A radar is able to detect the reflected waves from an enemy aeroplane, after a time interval of 0.02 milliseconds. If the velocity of waves is 3 × 108 m s-1, calculate the distance of the plane from the radar. 

Solution :- Here, t = 0.02 millisecond 

                              = 0.02 × 10-3 s, 

                           c =  3 × 108 m s-1, 

                           d = ?                           [here d is the distance of radar from plane] 

                          2d = c ×t  

                               = 3 ×108 × 0.02 × 10-3 

                               = 6000 m  

                 Or,       d = 3000 m = 3 km. [Ans.] 

Numerical – 2. The wavelength of waves produced on the surface of water is 20 cm. If the wave velocity is 24 m s-1, calculate : 

(i) the number of waves produced in one second and 

(ii) the time required to produce one wave. 

Solution :- Here, λ = 20 cm = 0.20 m, c = 24 m s-1, v = ? , T = ? 

                (i) Using, c = v λ, 

                                 v = c/λ  = 24/0.20 = 120 Hz 

                 (ii) T = 1/v = 1/120 s. 

              So,  v = 120 Hz, T = 1/120 s [Ans.] 

Numerical – 3. The longitudinal wave of wavelength 1 cm travels in air with a speed of 330 m s-1. Calculate the frequency of the wave. Can this wave be heard by a normal human being ? 

Solution :-  Here,  λ = 1 cm = 0.01 m, c = 330 m s-1 

                   Using c = v λ , we have v = c/λ = 330/0.01 = 33000 Hz [Ans.] 

     This wave cannot be heard by normal human being. 

Numerical – 4. A sound wave of wavelength 0.332 m has a time period of 10-3 s. If the time period is decreased to 10-4s, calculate the wavelength and frequency of the new wave. 

Solution :- Here, λ = 0.332 m, T = 10-3 s 

                   Using , c = λ/T = 0.332/10-3 = 332 m s-1. 

                Again , T = 10-4s, λ = ?, v = ? 

                Using , c = λ/T,  we have λ = cT 

                                                            = 332 × 10-4 = 0.0332 m. 

                 Also         v = 1/T = 1/10-4 = 104 Hz. 

                 So, wavelength = 0.0332 m and frequency = 104 Hz [Ans.]

Numerical – 5. A pendulum has a frequency of 5 vibrations per second.  An observer starts the pendulum and fires a gun simultaneously. He hears the echo from the cliff after 8 vibrations of the pendulum. If the velocity of sound in air is 340 m s-1, what is the distance between the cliff and the observer ?  

Solution :- Here, v = 5, therefore, T = 1/v = 1/5 = 0.2 s 

                   Therefore time for 8 interval = 0.2 × 8= 1.6 s, 

                                              c = 340 m s-1, d = ? 

                       2 d = c × t = 340 × 1.6  = 544 m 

                 Therefore,   d = 272 m. [Ans.]

