Chapter 28: Quantum Physics
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Chapter 28

quantum physics

Problems


1.
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The wavelength is much too small compared to the diameter of the hoop for any appreciable diffraction to occur―for a diameter of 
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13.
(a)
Substitute p = mv into the equation for the deBroglie wavelength and solve for v.
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Calculate the kinetic energy.
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The kinetic energy is small compared to the rest energy of an electron, so the electrons are nonrelativistic. The use of nonrelativistic equations for p and K in the preceding derivation was justified.



(b)
The kinetic energy of the electrons is related to the potential difference by K = eV.
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(c)
A light microscope using 5-nm light would be rather impractical, since a wavelength of 5 nm is an x-ray wavelength.


21.
Use the energy-time uncertainty principle to find 
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Calculate the fractional uncertainty. 
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33.
There are 4l + 2 electron states in a subshell. Since l = 1, there are 4(1) + 2 = 6 electron states. Since l = 1, 
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 The states are given in the table below.

	n
	3
	3
	3
	3
	3
	3

	l
	1
	1
	1
	1
	1
	1
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41.
(a)
Fluorine and chlorine have 9 and 17 electrons in a neutral atom, respectively. Neither of these elements appears in the list of exceptions. The ground state electron configurations are
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(b)
Both neutral atoms have valence (1. Their outermost electrons are in the 
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 subshell.
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57.
The wavelength of the electrons must equal the wavelength of the photons to give the same diffraction pattern.
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