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PHYS 201 Winter 2010

Recitation Problems (Week 3)

All problems taken from University Physics, Young and Freedman, 12th Ed.

IDENTIFY: v= fA=A/T.
SETUP: 1.0 h=3600s. The crest to crest distance is A .
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EVALUATE: Since the wave speed is very high, the wave strikes with very little warning.

EXECUTE: v

IDENTIFY: The general form of the wave function for a wave traveling in the —x-direction is given by Eq.(15.8).
The time for one complete cycle to pass a point is the period T and the number that pass per second is the
frequency f. The speed of a crest is the wave speed v and the maximum speed of a particle in the medium

is v, =@Ad.

ma

SETUp: Comparison to Eq.(15.8) gives A =3.75¢m, & =0.450 rad/cm and @ = 5.40 rad/s .

EXecure: (a) T= Zrrad  2r rad. =1.16 5. In one cycle a wave crest travels a distance
540 rad/s
_2xrad 2w rad —0.140 m .

k 0.450 rad/cm
(b) &£ =0450 radlem . f=1/T =0.862 Hz = 0.862 waves/second .
(¢) v=fA=(0.862 Hz)(0.140 m)=0.121m's. v =wA= (540 rad/s)}3.75 cm) = 0202 m/s .

EvaLuaTe: The transverse velocity of the particles in the medium (water) is not the same as the velocity of the
wave.

IDENTIFY: y_, =y + y.. The string never moves at values of x for which sinkx=0.
SeErUp: sin(AxB)=sin Acos Bz cosAsinB
EXECUTE: () y,. = Asin(kx = o1) + Asin(kx — @1) .
V... = A[sin(kx)cos{a) + cos(kx)sin(a() + sin(kx) cos(ex) — cos(kx)sin(ax)] = 2 Asin(kx) cos(ar)
(®) sinke=0 for kx=nz, n=0,1,2,.... x===T2__22
kK 2r/A 2
EvaLvaTe: Using y= Asin(kx = @) instead of y = Acos(kx = a) corresponds to a particular choice of phase
and correspondsto y=0at x=0, forall.



15.33.

15.39.

15.75.

IDENTIFY and SET Up:  Nodes occur where sinkx =0 and antinodes are where sinkx==1.

EXeCuTE: Eq.(15.28): y= (A, sinkx)sinax

(a) Atanode y=0 for all 1. This requires that sinkx =0 and this occurs for kx=nx, n=0, 1,2, ...
nr

x=nglk=———=(133mn, n=0,1,2,...
0.7507x rad/m

(b) At an antinede sinkx = =1 so y will have maximum amplitude. This occurs when kx = (n - i)zr
n=0,1,2,...
. o
=ln+=)xlk=(n+s)——
x=(n+d)aik=(n+i) oo
EvaLuATE: A =27/k=2.66 m. Adjacent nodes are separated by 4/2, adjacent antinodes are separated by
A /2, and the node to antinode distance is A/4,

=(1.33 m)[n+-§), n=0,1,2,..

IpENTIFY: Use Eq.(15.1) for v and Eq.(15.13) for the tension F. v, =&y/dt and a, =0v, /0.
(a) SET Up:  The fundamental standing wave is sketched in Figure 15.39.
-/ O.800) my >
f =60.0 Hz
From the sketch,
A Al2=1L so
- —f - A=2L=160m
fundamental

Figure 15.39
EXECUTE:  v= fA=(60.0 Hz)(1.60 m)=96.0 m's
(b) The tension is related to the wave speed by Eqg.(15.13):
v=\FT o0 F=wh.
u=m!L=0.0400 kg/0.800 m= 0.0500 kg/m
F = puv' = (0.0500 kg/m)(96.0 m/s)’ =461 N.
(¢) @=2xf =377 rad/s and p(x, )= A, sinkxsinex
v, = @A, sinkxcoser; a, =-m" A, sinkxsinaf
(v,),.. = @A, = (377 rad/s)(0.300 cm) =1.13 m/s.
(@,) e =@ Ay = (377 rad/s)(0.300 em) = 426 mys”.

EvaLuAaTE: The transverse velocity is different from the wave velocity. The wave velocity and tension are
similar in magnitude to the values in the Examples in the text. Note that the transverse acceleration is quite large.

’

IDENTIFY: The standing wave frequencies are givenby [ = n(i) V= JF /1 . Use the density of steel to
\

calculate u« for the wire.
SETUP: Forsteel, p=7.8x10" kg/m’. For the first overtone standing wave, n=2.

2Lf. .
EXECUTE: v= Tf =(0.550 m)311 Hz) =171 m/s . The volume of the wire is ¥ = (xr")L. m= pV so

u= % = pTV = par’ =(7.8x10° kg/m*)x(0.57x 10 ° m)* = 7.96x 10 * kg/m . The tension is
F=pv' =(796x10 " kg/m)(171 m/s)’ =233 N

EvaruvaTe: The tension is not large enough to cause much change in length of the wire.



