
Problem 1.6 The height of an ocean wave is described by the function

y(x, t) = 1.5sin(0.5t −0.6x) (m).

Determine the phase velocity and the wavelength, and then sketchy(x, t) at t = 2 s
over the range fromx = 0 to x = 2λ .

Solution: The given wave may be rewritten as a cosine function:

y(x, t) = 1.5cos(0.5t −0.6x−π/2).

By comparison of this wave with Eq. (1.32),

y(x, t) = Acos(ωt −βx+φ0),

we deduce that

ω = 2π f = 0.5 rad/s, β =
2π
λ

= 0.6 rad/m,

up =
ω
β

=
0.5
0.6

= 0.83 m/s, λ =
2π
β

=
2π
0.6

= 10.47 m.

At t = 2 s,y(x,2) = 1.5sin(1−0.6x) (m), with the argument of the cosine function
given in radians. Plot is shown in Fig. .
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Figure P1.6: Plot of y(x,2) versusx.


