Physics of Astronomy 
quiz
1

Modern Physics quiz,  Physics of Astronomy, Tues.2.Mar. 2004, week 9 winter

Name__________________________________



1.a  Light as a wave:  find the wavelength of light emitted by a transition from the first excited state to the ground state of Hydrogen, in the Bohr model.  (Hint:  the energy is 13.6 eV in a n=2 to n=1 jump).

1.b.  Find the momentum of the photon emitted in 1.a above.   Start with fundamental relationships, and show your work.

1.c.  If that photon hits a metal with work function 5 eV, what will be the energy of the emitted electron?

1.d.  What equation would you use to find the momentum of that electron? (No need to calculate.)

2.a Show that you can treat an electron moving at a speed of 0.01 c  nonrelativistically.  (Hint:  estimate gamma)

2.b.  Electrons as waves:  What is the wavelength of an electron moving at a speed of 0.01 c?

2.c. If  you used a beam of these electrons to illuminate a small object (e.g. in an electron microscope with aperture diameter of 1 mm), what would be the smallest angle you could resolve?

2.d.  If an electron moves away from you at a relativistic speed, how does its mass change?  How do its dimensions change?  Draw a diagram.

