PHY 335 Exam I                                                        Name ________________________


Instructions:

· Place your name on all of the pages. 

· Do all of your work in this booklet. Do not tear off any sheets.

· Show all of your steps in the problems for full credit.

· Be clear and neat in your work. Any illegible work, or scribbling in the margins, will not be graded.

· Put a box around your answers when appropriate.. 

· If you need more space, you may use the back of a page and write On back of page # in the problem space or the attached blank sheets. No other scratch paper is allowed.

Try to answer as many problems as possible. Provide as much information as possible. Show sufficient work or rationale for full credit. Remember that some problems may require less work than brute force methods.

If you are stuck, or running out of time, indicate as completely as possible, the methods and steps you would take to tackle the problem. Also, indicate any relevant information that you would use. Do not spend too much time on one problem. Pace yourself.
Pay attention to the point distribution. Not all problems have the same weight.

	Page
	Pts
	Score

	1
	20
	

	2
	13
	

	3
	18
	

	4
	19
	

	Total
	70
	


1. (2 pts) Write the general form for the 1D wave equation for string.
2. (3 pts) What is wave speed on a string of length 1.50 m, mass 
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kg under tension 0.60 N? 
3. (6 pts) Sketch the first three harmonics of vibration of a string with fixed ends. What is the frequency of the third harmonic in the string in the last problem? 
4. (3 pts) Given the potential 
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, write the Hamiltonian H(p,q). 

5. (6 pts) Consider the wave solution 
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What is the wavelength, frequency and wavespeed, provided x is in centimeters and t in seconds?
6. (5 pts) Define 
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Find the Fourier sine coefficients in the series 
[image: image5.wmf]1

()2sin.

n

n

fxanx

p

¥

=

=

å


7. (3 pts) Given the probability density
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find the mean 
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8. (3 pts) Find the average momentum of a free particle of mass m at temperature T?
9. (2 pts) State the Equipartition Theorem. 
10. (9 pts) Planck’s energy density for blackbody radiation takes the form 
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a. Considering that the Rayleigh-Jeans energy density, 
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 works well for low frequencies, determine , , and n.  
b. What is the large frequency limit (due to Wien) of this the Planck energy density? 
11. (3 pts) Using Wein’s Law, determine the surface temperature (in Kelvin) of a red giant star that radiates with a peak wavelength of 650 nm.
12. (3 pts) What is the kinetic energy of an electron with deBroglie wavelength of 5.0 nm? 

13. (3 pts) In the hydrogen atom the radius of orbit B is sixteen times greater than the radius of orbit A. The total energy of the electron in orbit A is -3.40 eV. Calculate the total energy of the electron in orbit B.

14. (6 pts) An iron surface is irradiated by ultraviolet light and no photoelectrons are ejected until the wavelength of the incident light falls below 288 nm. 

a. What is the work function of the metal?

b. What will be the maximum kinetic energy of the emitted electrons when the iron is illuminated with light of wavelength 140 nm?
15. (6 pts) X-rays with wavelength of 0.24 m undergo Compton scattering. 

a. What will be the wavelength of the photons scattered at 60o?

b. What is the energy of the scattered electron?
c. (7 pts) The Lyman series in the hydrogen spectrum is formed by electron transitions from 
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state. 

d. What will be the longest wavelength in this series?
e. What is the lower bound of the wavelengths in the series?
f. In which part of the electromagnetic spectrum will these wavelengths be found?
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