Answer on Question #74735 Physics / Other
A harmonic wave on a rope is described by y(x,t) = 4.0 sin% (10t + x) mm.

i) Calculate the wavelength and time period of the wave.
ii) Determine the displacement and acceleration of the element of the rope located at
x = 0.58 mattime,t = 0.41 s.

Solution:
The general equation of the harmonic wave is as follow
y(x,t) = Asin(wt + kx)
where A is an amplitude of the displacement, w is the angular frequency, k is a wave number.
In our case

A=4mm = 0.004m

_ 20w rad

“=082 s
_ 2t 1
082 m

i) The wavelength
1= 2T _ 2T — 0.8
kT 2m Ceem
0.82

The time period

2T 2T 0.82
T=—=—=——=——=0.082s =82ms

ii) When x = 0.58 mand t = 0.41 s, we get

The displacement

21
y(0.58,0.41) = 4.0 sin@ (10 x 0.41 + 0.58) mm = —3.86 mm

The acceleration

2 2

d 201 21
a(x, t) = a_t:;] =—4.0X (m) sin@(lm + X) mm/52
(0.58,0.41) = —4.0 (20”)2 i (10 x 041 +0.58) M _ 5265 ™
.00, U. = —40X|— —_— X 0. . —_— = . —
“ 0.82) " 0.82 52 52

Answers: 0.82 m, 82 ms, —3.86 mm, 22.65 592
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