PHYS-1200 PHYSICS Il
HOMEWORK #15 SOLUTIONS

51.) Let the period be T. Then the beat frequency is 1/ 7T — 440 Hz = 4.00 beats/s. Therefore,

T=2.25x 10" s. The string that is “too tightly stretched” has the higher tension and thus
the higher (fundamental) frequency.

53.)Each wire is vibrating in its fundamental mode so the wavelength is twice the length
of the wire (A = 2L) and the frequency is f=v/A=(1/2L)Jt/u . where 1'{= Jra’,ﬁ] is
the wave speed for the wire, Tis the tension in the wire, and g is the lincar mass density
of the wire. Suppose the tension in one wire is Tand the oscillation frequency of that wire
is fi. The tension in the other wire is 7+ Arand its frequency is 5. You want to calculate

Adr for fi = 600 Hz and f; = 606 Hz. Now., f=(1/2Lnfr/u and

=020 J(t+ At/ . s0

il fi =\1{{f+ ATyt = J1+{irfr}_

This leads to AT/T=(f,/ f,)* = 1 = [(606 Hz)/(600 Hz)]* — 1= 0.020.

55.)The Doppler effect formula, Eq. 17-47, and its accompanying rule for choosing +
signs, are discussed in §17-10. Using that notation, we have v = 343 m/s,

vp = vg = 160000/3600 = 44 .4 m/s,

and f= 500 Hz. Thus,
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58.)We are combining two effects: the reception of a moving object (the truck of speed u
= 45.0 m/s) of waves emitted by a stationary object (the motion detector), and the
subsequent emission of those waves by the moving object (the truck) which are picked up
by the stationary detector. This could be figured in two steps, but is more compactly
computed in one step as shown here:

v+u
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61.) We denote the speed of the French submarine by u; and that of the U.S. sub by u.

(a) The frequency as detected by the U.S. sub is

\ 5
ror (21— ooom )[MJ_I.{JZ x 10° Hz.
— 5470 — 50

(b) If the French sub were stationary. the frequency of the reflected wave would be f, =
Jilv+u2)/(v — uz). Since the French sub is moving towards the reflected signal with speed
iy, then

PR f(\ ) O (1000 Hz)(5470 4 50)(5470+70)
J Yovv—uy) (5470)(5470—70)
—1.04%10" Hz.



