53. (a) The angular frequency is @ = 8.007/2 = 4.007 rad/s, so the frequency is /= @w/2n =
(4.00m rad/s)/2m = 2.00 Hz.

(b) The angular wave number is & = 2.007/2 = 1.00n m", so the wavelength is A = 27/k =
2m/(1.00m m™") = 2.00 m.

(c) The wave speed is

v=MAf =(2.00m)(2.00 Hz) = 4.00 m/s.

(d) We need to add two cosine functions. First convert them to sine functions using cos &
= sin (a+ m/2), then apply

cosa+c0sﬂ:sin[a+§j+sin(ﬂ+gj=2sin(a+’f+nJcos(a+’Bj
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Letting &= kx and = ax, we find
v, cos(kx+at)+y, cos(kx—wt) =2y, cos(kx)cos(wr).

Nodes occur where cos(kx) = 0 or kx = nmt + ®/2, where n is an integer (including zero).
Since k= 1.0mr m ™, this means x=(n+2)(1.00m). Thus, the smallest value of x which

corresponds to a node is x = 0.500 m (n=0).

(e) The second smallest value of x which corresponds to a node is x = 1.50 m (n=1).

(f) The third smallest value of x which corresponds to a node is x = 2.50 m (n=2).

(g) The displacement is a maximum where cos(kx) = £1. This means kx = nx, where 7 is
an integer. Thus, x = n(1.00 m). The smallest value of x which corresponds to an anti-

node (maximum) is x = 0 (n=0).

(h) The second smallest value of x which corresponds to an anti-node (maximum) is
x=1.00 m (n=1).

(1) The third smallest value of x which corresponds to an anti-node (maximum) is
x=2.00 m (n=2).



