Graphical Representation

y VS t:
L <. Motion of a single point in the medium
1T\ AT /3T 1 \.f/

Displacement
o L

i -.. I.L..‘!-* \ l." / y VS X.
r=10 | 7 ) o Snap shot of the whole wave at one instant
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Phase

General expression: y=Acos(kX-ot+¢)
y use specific points to determine ¢
_ A
x=0 % 0 \_If - f/;\ Fea y =Acos(- mt)

X=A/2

x=31/4

ir /3 2
4l \/ - = Acosot

% A - /\ y =Acos(r—ot)

z /;-T 7 \/ 3T

%‘ /\ / y =Ac0s(31/2—mt)
§ NN

= A

% 0 \.f + /\ t y =Ac0s (2n—mt)
g, Al \/ = Acos ot
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Particle Velocity and Acceleration

Recall wave velocity: v=Af=wlk

y(Xx,t) = Acos(kx — wt)
Transverse velocity of a particle

_oy(x,1)
g ot

Vv = wASIN(kx — wt)

Generally true

Acceleration of a particle
0°y(X,t
a'y (X1t) — éﬁz ) — _Q)ZACOS(kX — a)t) = —a)zy(X,t)

Proportional to displacement
Opposite direction
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Since

Wave Equation

0°y(x,t
PR oty
0°y(x,t
2D iy x
0°y(x,1) _ k* 0%y (x,t)
Ox* w° ot
_ 1 2%y(xt)
ve  ot°

Valid for waves on a string that have any shape.
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Wave Snapshots
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15-4. Speed of a Transverse Wave

Method 1: Impulse-momentum theorem

J . Equilibrium F
;‘ﬁ ”’7 (a)
= ii ‘| | Please read text on your own.
'[ ,.i L__,. | .
vt qp T_>
(b)
v = [—, speed of a transverse wave on a string
7]
= tension in string, N

u=m/L: linear mass density
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Speed of a Transverse Wave

Method 2: Newton’s second law

e =r(2) ()]

0%y
Fy = may = ILIAXW

Ax
(equilibrium length _

|:(8y 8y I"of segment of string)”,
* x+ Ax
: aij+Ax _(axj :| 82y M aZy o
IAIXHO] AX aXZ F 8t2
Wave equation: o’y _i@_y V= i
q ; Vv P
F: tension in string, N

u=m/L: linear mass density
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