Recitation 1



*1 Ifawave y(x, t) = (6.0 mm) sin(kx + (600 rad/s)t + ¢) travels
along a string, how much time does any given point on the string
take to move between displacements y = +2.0 mm and y =
—2.0 mm?

kx + wt + ¢ =sin"ty/y,,

wAt = Sin_1 & — Sin_l &
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At = —sin —O=—sm — =0.0011s = 1.1 ms.
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**13 1ILW A sinusoidal wave of frequency 500 Hz has a speed of
350 m/s. (a) How far apart are two points that differ in phase by 7/3
rad? (b) What 1s the phase difference between two displacements
at a certain point at times 1.00 ms apart?
a)
b, —Pd; =mn/3
b, — Dy = (kx, —wt) — (kx; —wt) = k(x, — x;) = kAx
/3 nwn/3 A v 350

A —_— = — —_— e =
YTk T2n/A 6 6f  6(500)

= 0.117m = 11.7 cm.



b)

| @y — Dy | = [(kx — wty) — (kx — wty)| = w(t, — t1) = wAt

= 2nfAt = 2w (500 Hz)(1.00 x 1073 s) = 3.14 rad.



BM1. The displacement of a string carrying a traveling sinusoidal wave 1is given by:

y(x,t)=y, sin(kx —wt + ). At time ¢ = 0, the point at x = 0 has a displacement of zero and is moving in the

positive y direction. Find the value of the phase constant ¢.

y(0,0) = y,,singp =0 = @p=0o0rm

i,
u(x, t) = 6—3; = —Yw cos(kx — wt + @)

u(0,0) = -y, ,wcosp >0 =@ =m



M 15. A particle of a string moves up and down as a traveling sinusoidal wave passes through it. If the time for
that particle to move from maximum displacement to zero displacement 1s 0.2 s, what is the frequency of the

wave?

1 1
ZT_OIZS_E ﬁf—lZSHZ



B35. A transverse sinusoidal wave traveling in the negative x direction has an amplitude of 10.0 cm, a

wavelength of 20.0 cm, and a frequency of 8.00 Hz. Write the expression for y as a function of x (in meters) and

t (in seconds) if y (0,0) = 10.0 cm.

w = 2nf = 2m(8.00 Hz) = 50.3 rad/s

k_ZT[_ o = 31.4 rad
= T 0200m  SLArad/s
}/(0,0) = Ym Sin(p
<P=Sin_1y(0'0)=sin_11=2
Ym 2

JIA
y(x,t) = (0.100 m) sin (31.4x +50.3t + E)



