PHYS-2325: University Physics-I



Ch-18

SOLUTION TO SIMILAR PROBLEMS

CHAPTER 18:    SUPERPOSITION AND STANDING WAVES
1.
Two waves in one long string are described by the wave functions: 

y1 = 3.0 Cos(4.0x – 1.6t)  and 

y2 = 4.0 Sin(5.0x – 2.0t)  

where x and y are in cm and t is in seconds. Find the value of y when the two waves are in superposition at a point x=1.0 cm and t=0.5s.

 x =1.00, t=0.500 y=3.00 cos(3.20 rad) + 4.00 sin(4.00 rad) = −6.02 cm
2.
A string is stretched and fixed at both ends, 200 cm apart. If the density of the string is 0.015 g/cm, and its tension is 600 N, what is the frequency and wavelength (in cm) of the first harmonic?


Fn = (n/2L) √(T/µ)


F1 = (1/2x2.0) √(600/0.0015) = (1/4)x 642.4 = 158.1 Hz


Wavelength = L/2 = 100 cm.


Speed = frequency x wavelength

3.
A stretched string is observed to vibrate in three equal segments when driven by a 480 Hz oscillator. What is the fundamental frequency of vibration for this string?


f = 480 = f3

f1 = f3 / 3 = 480 / 3 = 160 Hz

4.
Two tuning forks with frequencies 264 and 262 Hz produce "beats". What is the beat frequency (in Hz)?


F(beat) = f1 – f2 = 264 – 262 = 3 Hz
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