MSE228 Engineering Quantum Mechanics
Quiz 1 Duration: 30 minutes Open Book Quiz

1. (40 pts) X-rays of wavelength A=0.200 nm are aimed at a block of carbon. The
scattered x-rays are observed at an angle of 45.0° to the incident beam. Calculate the
increased wavelength of the scattered x-rays at this angle.
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2. (60) Suppose that light of total intensity 1.0 pW/cm? falls on a clean iron sample 2.0
cm? in area. Assume that the iron sample reflects 92% of the light and that only 6.0% of
the absorbed energy lies in the violet region of the spectrum above the threshold
frequency.

i.  What intensity is actually available for the photoelectric effect?

ii.  Assuming that all the photons in the violet region have an effective wavelength
of 250 nm, how many electrons will be emitted per second? (Hint: For an
efficiency of 100%, one photon of energy, hv, will produce one electron)

iii.  Calculate the current in the phototube in amperes.

iv.  If the cutoff frequency is vo = 1.1x10*® Hz, find the work function, ¢, for iron.

v. Find the stopping voltage for iron if photoelectrons are produced by light with A
=250 nm.
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