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PART A 

1) Imagine a wave given by the equation for potential 

Hg cosh k(h + z) . (kx ) ¢ =- sm -rrt 
2rr cosh kh 

where the symbols have the usual meaning. 
a) Write down the dispersion relation for this wave. (1) 
b) Derive an expression for water surface elevation. (1) 
c) Derive the velocity field under this wave Plot the velocity field as a function of depth. 

(2) 
d) Consider a particle with mean position on still water line (free surface without the wave). Derive an equation for 
the motion of this particle. (3) 
e) Derive an expression for the dynamic pressure under the wave. (2) 
t) Suppose there is a background velocity (current) ofU, how is <p modified? (1) 

2) Discuss on the various boundary conditions in the wave potential derivation. (5) 

PARTB 

Instruction: Answer any two questions. All questions are of equal marks 

J. (a) Shows that the sum of two trains of progressive waves of same amplitude which travel in opposite directions 
will form a standing wave. What will happen ifthe amplitudes of the said progressive waves are not the same? 

(b) Derive the relation for angular frequency for long wave oscillation in a closed basin of length L and depth 

h. Hence determine the fundamental period of oscillation for the lake of length 15 miles having average depth 
22ft. 

2. (a) Demonstrate that an arbitrary shift of the time origin by an amount t1 changes the individual values ofan and 

bn but does not change ) a~ + b; in a surface profile. 

(b) A square wave of period 4 seconds is described functionally by 

1 0 < t < 1 

0 2<t<3 
ry(t)= 

-1 2<t<3 

0 3 <t <4 

Find the Fourier expansion of this wave function; determine the average energy per cycle when g = 980cm!s2 

and p = 1. 

3. (a)Given lJ(X, t) = a cos(kx- wt). Find the kinetic and potential energy associated with the same. 

Show that energy is transmitted from one form to another and it changes the form periodically from kinetic to 
.potential energy and vice versa. 
(b) One of the waves in a tsunami has a period of 20 min. and a height of 0.6m at a point in the ocean where the 
depth is 3800m. Determine the wave celerity of the wave. Hence, determine the celerity, length and height in a 
near shore region of depth 1Om assuming no reflection and diffraction. 




