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1. A standing wave is established in a 120-cm-long string fixed at both ends. The string vibrates in four segments when driven at 120 Hz. (a) Determine the wavelength. (b) What is the fundamental frequency of the string?
Solution:
      We are given L = 120 cm, f = 120 Hz.


	(a)	For four segments,  or  


     (b)	 














2. A liquid has a density . (a) Show that the fractional change in density for a change in temperature T is  = - . (b) What does the negative sign signify? (c) Fresh water has a maximum density of 1.000 0 g/cm3 at 4.0oC. At 10.0oC, its density is 0.999 7 g/cm3. What is  for water over this temperature interval? (d) At 0oC, the density of water is 0.999 9 g/cm3. What is the value for  over the temperature range 0oC to 4.00oC ?
Solution:
        (a)	[image: ] and [image: ]
		For very small changes in V and , this can be expressed as
			[image: ]
	(b)	[image: ]
	(c)	For water we have [image: ] 
	(d)	[image: ]
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 λ = 60.0 cm = 0.600 m .
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  v = λ f = 72.0 m/s,
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f1 =



v
2L



= 72.0 m/s
2 1.20 m( )



= 30.0 Hz
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ρ =



m
V
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dρ = −



m
V 2 dV
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Δρ = −



m
V



ΔV
V



= −ρβΔT      →      
Δρ
ρ



= −βΔT
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As the temperature increases, the density decreases.
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β = −
Δρ
ρΔT



= −
0.999 7 g cm3 −  1.000 0  g cm3



1.000 0 g cm3( ) 10.0°C − 4.0°C( )



= 5 × 10−5 °C( )−1
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β = −
Δρ
ρΔT



= −
1.000 0 g cm3 − 0.999 9 g cm3



1.000 0 g cm3( ) 4.00°C − 0.00°C( )
 



=  −2.5 × 10−5 °C( )−1











image1.jpeg
OFzkFLE




image2.emf



  L = 2λ
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