PHY 335                                            Homework #4

1. Write the following in standard form 
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2. Write in polar form, 
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3. Write in standard form 
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4. Evaluate the following:

a. 
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5. What is the wavelength of a 2.0 GeV proton?

6. For certain water waves
[image: image19.wmf]ak

w

=

. Show that the magnitude of the group velocity is one half that of the phase velocity.

7. For an electron in a solid, 
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a. Calculate the group velocity.

b. Calculate the phase velocity.

c. Show 
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8. If 
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9. The position of an atom is certain to within 0.50 nm in the x direction. What can you say about its a) x component of momentum? b) y component of momentum?

10. The uncertainty in the position of a certain particle is equal to its deBroglie wavelength. What is the minimum uncertainty in its momentum in the same direction?

11. For a one-dimensional harmonic oscillator the ground state wave function is 
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 for spring constant 
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a. Determine the energy E from the Schrödinger equation,  using 
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b. Determine that 
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 to be normalized.

c. Compute the probability density, 
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 and probability current 
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d. Does the continuity equation hold?
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