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Problem 1:  
Consider a 2-D planar SH wave incident to an interface of two media as shown in the 
figure. Derive the expressions for the displacement and the stress components for the 
reflected and transmitted waves. Determine the displacement ratios of the amplitudes of 
the reflected wave and the transmitted wave to the amplitude of the incident wave. 

 
 

Problem 2:   
The bar shown below is initially at rest in an unstressed state, but in contact with a rigid 
wall as shown. The far end {x = 0} is subjected to a velocity pulse 
       V(t) = V0 ,  0 < t < T 
and is subsequently free (i.e., for t > T). Assume V0 > 0. Analyze the behavior of the bar. 
When does the bar first lose contact with the wall? Note: The rigid wall imposes the 
following conditions: 
        u(L, t) ≤ 0 
        σ (L, t) ≤ 0 

 



 
 
Problem 3:  
Consider wave propagation in a bar of length L in the x direction. (Poisson’s ratio, v=1/4). 
In this problem we will consider transverse waves (particles are moving perpendicular to 
the direction of wave propagation). x is the direction of the wave propagation and y the 
direction of the transverse displacement. 

 
 

1) Write the governing equation for the transverse displacement ut(x,t).  
2) The solution of this equation is a right traveling wave of sinusoidal shape. Give a 

general expression for ut(x,t).  
3) What is the velocity of transverse motion?  
4) What is the shearing strain?  
5) What can we conclude about the maximum distortion and maximum absolute value 

of the velocity?  
6) Compute the kinetic energy of a small element of the bar.  
7) Compute the strain energy of a small element of the bar.  
8) Conclusion?  

 
 
 


