
Partial differentiation



Wave equation
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Example: Show that the following functions are solutions of the wave equation.



In fact, we can show that any functions with the form,

for any differentiable functions f(u) and g(u) are solutions of the wave equation.





E xam p le 3.2 .

(1) F ind the amplitude, frequency, wavelength , and sp eed of propa-

gat ion of t he wave describ ed by t he equat ion

y = 0.2 cos [π(5t − 2x)].

Here, t he unit s of lengt h and t ime are t aken t o be met er and

second, resp ect ively.

(2) When a sinusoidal wave of amplit ude 0.1 m and frequency 2 Hz

t ravels at a sp eed of 2 m/ s in t he − x direct ion, derive t he

expression for t he displacement y at posit ion x at t ime t by

using an int eger , n. Here, we assume that t he displacement at

t he origin (x = 0) at t ime t = 0 is zero, i.e., y = 0.



























E xam p le 3 .5 . Let us discuss a sinusoidal wave moving in t he + x

direct ion.

y1(x, t) = A sin
2π

T
t −

x

v
.

A wall locat ed at x = L refl ect s t his wave. Answer t he following

quest ions for each of t he following two cases: (a) T he wall is a fi xed

end. (b) T he wall is a free end.

(1) F ind t he expression for t he refl ect ed wave.

(2) F ind t he expression for t he result ant wave produced by t he

incident wave and t he refl ect ed wave.

Not e t hat a fi xed end is an end where t he amplit ude of t he

result ant wave of t he incident and refl ect ed waves vanishes at all

t imes, whereas a free end is an end where the displacement of t he

refl ect ed wave is equal t o t hat of t he incident wave.


