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Answer the following questions (Total Marks 20) 

Question (1)  (25 Marks) 
(1-1) A transverse sinusoidal wave on a string has a period T = 25 ms and travels in the negative 

x direction with a speed of 30.0 m/s. At t = 0, an element of the string at x = 0 has a transverse 

position of 2.00 cm and is traveling downward with a speed of 2.00 m/s. (a) What is the amplitude 

of the wave? (b) What is the initial phase angle? (c) What is the maximum transverse speed of an 

element of the string? (d) Write the wave function for the wave                  (3 Marks) 

 
 

 
 

(1-2) A string that is taut under tension of magnitude τ = 40 N has a linear density μ of 64 

g/m. A wave is traveling along the string with a frequency f of 120Hz and amplitude A of 

8mm. (a) Find the speed of the wave. (b) What is the rate of energy that must be supplied 

by a generator to produce this wave in the string? (c) If the string is to transfer energy at a 
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rate of 500W, what must be the required wave amplitude when all other parameters remain 

the same?                                                                                     (3 Marks) 

   

                                                                                                            
(1-3) At a frequency of 1,000 Hz, the human ear can detect the loudest and faintest sounds with 

intensities of about 1.0 W/m2 and 1.0 × 10-12 W/m2, respectively. For sound waves traveling with 

a speed of v = 343 m/s, find the pressure amplitude ∆Pmax for the faintest and the loudest sound 

waves, assuming the air’s density is ρ = 1.21 kg/m3   (3 Marks) 
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(1-4) Two identical speakers, S1 and S2, are placed horizontally at a distance d =2m apart. Each 

emits sound waves of wavelength 

λ=80 cm driven by the same 

oscillator. A listener is originally 

located at point O, which is midway between the two speakers. The listener walks to point P, 

which is a distance x from O, and reaches the first minimum in sound intensity. Find x.  (4 Marks) 

(1-5)A railroad train is traveling at 30.0 m/s in still air. The frequency of the note emitted by the 

train whistle is 352 Hz. What frequency is heard by a passenger on a train moving in the opposite 

direction to the first at 18.0 m/s and (a) approaching the first and (b) receding from the first? 
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(1-6)The fundamental frequency of a pipe that is open at both ends is 588 Hz. (a) How long is 

this pipe? If one end is now closed, find (b) the wavelength and (c) the frequency of the new 

fundamental. Take v =343 m/s as the speed of sound in air.                                        (4 Marks) 

 
 

(1-7) prove that: the speed of sound in ideal gas is equal to 𝑣 = √
𝛾𝑅𝑇

𝑀
  

where T is the Kelvin temperature, M is the molar mass, and R is gas constant where γ = is the 

ratio of the specific heat capacity at constant pressure to the specific heat capacity at constant 

volume                                                                                                                       (4 Marks) 
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Question (2)  (25 Marks) 

 

 

 

End of questions 

 

Best wishes - Examining committee  


