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Q14 
• A longitudinal wave has a wavelength of 3.00 m and a speed of 1484 m 

s−1. What is the frequency, f, of the wave? 

 

 

 



Q15 
• In ultrasound imaging, the speed of sound is 1540 m s−1. The resolution of 

an image depends on the wavelength of the sound—a smaller wavelength 
(higher frequency) enables more detail to be seen with less effect of 
diffraction.  High-frequency sound (5 to 10 MHz) can resolve more detail 
but has limited penetration depth, whereas low-frequency sound (2 to 5 
MHz) can penetrate to deeper structures but has lower resolution. 

 



Q15 continued 

• If the frequency were significantly lower than your calculated amount, 
what would happen to the image? Explain why. 

 

• As the frequency gets lower, the wavelength gets longer 

• As the frequency gets lower, the image would be harder to resolve as 
diffraction effects would become greater. 

 



Q16 
• The wavelength of the fourth harmonic in a tube that can be considered as 

an open-ended air column is found to be 12 cm. 

• Calculate the length of the tube, assuming that the standing wave does 
not extend beyond the ends of the tube.  

 

 

 

 

 

 

• Determine the fundamental frequency.  

• (fundamental frequency half a wavelength fits into the length of the pipe).  

 

 

 



Q17 
• Sam heard an annoying sound from 100 m away. By what factor would the 

intensity of the annoying sound change if Sam was to move to a distance 
of 400 m from the sound?  

 

• I, will decrease with the square of the distance, r, from the source.  

•  Ratio of the intensity at 400 m to the original intensity at 100 m is the 
factor required.  

 

 



Q18 
• A fog horn was originally heard from a boat when the boat was 1 km from 

the fog horn. After some time, the intensity of the fog horn was measured 
as being half of the original. Assuming the volume of the fog horn hadn’t 
changed, how far away was the boat from the fog horn when the intensity 
was measured?  

 

 


