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Energy leaves the radio Energy transfers to
Energy is transferred from the speaker by the handle of the
to the block by work. mechanical waves. spoon by heat.

<

® Cengage Learning/George Semple
©Cengage Learning/George Semple

® Cengage Learning/Geome Semple

a8
Energy enters the Energy enters the Energy leaves the light-
automobile gas tank hair dryer by bulb by electromagnetic
by matter transfer. electrical fransmission. radiation.

Cocoon/Digital Vision/Getty Images
©Cengage Learning /George Semple

®© Cengage Leaming /George Semple
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As the pulse moves along the
string, new elements of the
string are displaced from their
equilibrium paositions.
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The direction of the displacement
of any element at a point Pon the
string is perpendicular to the
direction of propagation (red
arrow).
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The hand moves back As the pulse passes by, the
and forth once to create displacement of the coils is parallel to
a longitudinal pulse. the direction of the propagation.

N
WA %’“%’Wf'% W JW‘W

A longitudinal pulse along a stretched spring.
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The elements at the surface move
in nearly circular paths. Each
element is displaced both
horizontally and vertically from its
equilibrium position.

Velocity of
propagation
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Att= 0, the shape of the
pulse is given by y = f(x).
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At some later time £, the shape
of the pulse remains unchanged
and the vertical position of an
element of the medium at any
point Pis given by y = f(x — ot).
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t=0-y(x0)=f(x)
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y (x,0) = f(x —vt)
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y(x,t) = f(x + vt)
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The wavelength A of a wave is
the distance between adjacent
crests or adjacent troughs.

A

/\\ / X aoll Jsb
\/ \/ Wavelength A

AR,

The period T of a wave is the
time interval required for the
element to complete one cycle
of its oscillation and for the
wave to travel one wavelength.
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rad
2T TR = 15.7 rad/m

k=

A "~ 40.0 cm

1 1
=—=—7= 0.125

7 8005 -

w = 27f = 27(8.00s7!) = 50.8 rad/s
v= A= (40.0 cm)(8.00s71) = 3.20 m/s

i ol aald alall 285Mad1 STy @ yglall ol su> (2)

A=15.0cm,y=150cm,x=0,and t= 0

15.0 = (15.0)sin ¢ — sind =1 — ¢ = - rad

.

(ol mldl
y = Asin (kx = (O r %) = A cos (kx — wt)
y= 0.150 cos (15.7x — 50.3%)
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dt x=constant dt 2
= Qymax = O°A
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Reflection and Transmission :4342i1g w&ai¥( -5
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The reflected pu]se is
inverted and a non-inverted
transmitted pulse moves on

the heavier string. —_—
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The reflected pulse is not
inverted and a transmitted pulse

moves on the lighter string.
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