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3(ii)  ω  is  the angular frequency;  k the wavenumber (or wavevector);  a the particle 
 separation;  T the tension; m the particle mass. 
 Sketch: see lecture notes. 
 A medium is said to be dispersive if the phase velocity of a wave in the medium varies with 
 wavelength (frequency), or equivalently if the group velocity if the wave is not equal to the 
 phase velocity. Normal dispersion is the case in which vg is less than vp. 
 
4  0.05 m;  4.77 Hz;  1.05 m 
 (a) –0.0453 m;  (b) 0.636 ms–1;  (c) 0 ms–1. 
 Phase velocity is the velocity of a point of constant phase on a wave. 
 5 ms–1 
 0.125 N 
 
5  v is the phase velocity 
 Proof, see lecture notes; wave is propagating in the negative x direction. 
 Remainder of question: see lecture notes. 
  
 


