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Name: Problems Solved _ /9

Given the equation for a sinusoidal wave on a string:
y(x,t) = Asin(kx — wt)

a) Let /=0 and plot y(x,#=0) on the graph below using a solid line.

b) Imagine that a small amount of time has passed such that wt < 27, and plot y(x,t=t1) using a dashed
line.

c) The wavelength, 4, is the distance between repetitions of the wave’s shape. Find an expression for the
wavelength, A, in terms of the angular wave number, £.

d) The period, T, is the number of seconds between wave repetitions. Find an expression for the period,
T, in terms of the angular frequency, .
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Continued from previous page

e) The frequency, £, is the number of times the wave repeats itself in one second. Find an expression for
the frequency of a wave in terms of its angular frequency, @

f) The propagation velocity, %, is the speed at which a point on the wave (a wave crest for example)

moves. Find an expression for the velocity in terms of the angular wave number, , and the angular
frequency, @
g) Find an expression for the propagation velocity in terms of the frequency, f, and the wavelength, 4.
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h) The transverse velocity, d_)t,’ is the velocity of a string element moves in a direction orthogonal to the
direction of propagation. Find an expression for the transverse velocity, ,
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A sinusoidal wave traveling on a string is given by the following function:

y(x,t) = Asin(kx — wt)

Let =0 and plot y(x,#=0) on the graph below.
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Let x=0 and plot y(x=0,2) on the plot below. (this is called a history graph)
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Let kx = g and plot y(?) on the plot below.
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On the plots above, label the amplitude, 4, wavelength, 4, and the period 7.
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1. Draw the history graph of this wave at x = 6 m.
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2. Draw the snapshot graph of this wave at t = 1 s. This graph shows the wave motion at x = 0 m, and
the wave moves to the right at 1 m/s.
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A sinusoidal wave on a string has a period of 7=20.0 ms and travels in the negative x direction with a
speed of 30.0 m/s. At =0, an element of the string at x=0 has a transverse position of 2.0 cm and is
traveling downward with a speed of 2.00 m/s.

a) What is the amplitude of the wave?
b) What is the initial phase angle?
¢) What is the maximum transverse speed of an element of the string?

d) Write the complete wave function for this wave. @;{ k»:/awb “erave //h/ wave 5/’
her iy i R
T: 200 ms

1/ =300 m/; %(76 Q) = ASI/’/(/Eﬁ FLIt + d/)

%(6:0,76‘0)=306% 'V(?C )= rawAcos (kx +wt 4 d))
Y (10, x0) =70%

To write the (Wﬂ/ﬂ/efe waye [Mn(é/‘/nl we neel ,4/ d) and o
/

Led’s aPP’Y gnr /‘n/‘{r‘d( mh//‘{/om,

0 Y= ASTM(®) < t=e x=0, 4= Y(t-0 w-0)
@7&0=(/()/4(/0\5(¢)/ % :g(ﬁ:ﬁ/ﬂf:—é)

T hewn we [l solve this system For A aud ¢,
Loty Find G First. by J"””O’"y 5

@) ‘
Y, AstsY)

=/ 7, " whcos (4) 7 Joa”(‘t)

-1 [ WY,
=7 (= tan <-7}fo—) 5011%/ what's o ¢

(Ontinued J/




Wayes Se€ 1, PY{ Coneihued

w=2C qud WC"'C/"”" T
T |

. o Sag Yo S PO ~I£L7:,2:Q“~¢
Soi|@ = tan (~F @v) / 4 4) = tan (90»(/0.‘75‘ 2 Y% )
"""""""" =D = b radians = 0.4 g paddiens

%U:ASI//(LP) ad From & %SACOJ'(@)
> Y= k1) od (%)= feos@)
sy (%Y 2 Rt h) 4 Acos’(®)
> Y+ (%) A5t (e) 4 Mo
> 40 (G- K (0 05°6)

> W) | sl 6417

=/ A 1 (0 /av,.,)‘ + (zoﬁg:rw U g
f=20ca |
21T ~__
Firally S A V=1 :7/—/\\:7 ?\27/7’:71/1\:2}‘

= #("") el .51/1/@7’—71% r2llg 4 m/ﬁ/) /




)

Waves — Set 1 Page 6

Two square pulses are traveling towards each other with a velocity v. Wave 1 is initially on the left,
Wave 2 is initially on the right. Wave 2 is half the amplitude and half the width of wave 1

a) Sketch the resultant waveform when the center of wave 1 is aligned with the center of wave 2.

b) What is the resulting amplitude of the waves when their centers are aligned.

c) Sketch the resultant waveform when the center of wave 1 is aligned with the leading edge of wave 2.
d) Sketch the resultant waveform when the center of wave 2 is aligned with the trailing edge of wave 1.
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Two square pulses are traveling towards each other with a velocity v.

a) Sketch the resultant waveform when the center of wave 1 is aligned with the center of wave 2.

b) What is the resulting amplitude of the waves when their centers are aligned.

¢) Sketch the resultant waveform when the center of wave 1 is aligned with the leading edge of wave 2.
d) Sketch the resultant waveform when the center of wave 2 is ali gned with the trailing edge of wave 1.
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Two waves are traveling along a string:
y, = Asin(kx — wt + @)
y, = Asin(kx — wt)

a) Using superposition, find the amplitude of the new wave. The following trig ID may be helpful:
sin(a) + sin(b) = 2 cos( b) sin (ﬂl—’)

2

b) Is the resulting wave a traveling wave or a standing wave? Explain.
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Two waves are traveling along a string:
y1 = Asin(kx — wt)
y, = Asin(kx + wt)

a) Using superposition, find the amplitude of the new wave. The following trig ID may be helpful:
sin(a) + sin(b) = 2 cos (a—;b) sin (%2)

b) What does the plus sign in the second equation imply about the direction of propagation of the second

wave? —
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¢) Is the resulting wave a traveling wave or a standing wave? Explain. \ch ﬁ
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