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Q1. (6 points)

(a)      What is the speed of an electron whose mass is twice its rest mass?  
(b) What is its momentum in MeV/c?

(c) What is its kinetic energy in electron volt?

(d) What is its total energy in electron volt?

Q2. (6 points)

A rod of length 1 m moves with a speed 0.85c along the horizontal direction. The rod makes an angle of  30o with respect to the x’ axis as seen in the figure.

[image: image1]
(a) Calculate the length of the rod as measured by a stationary observer.

(b) Calculate the angle that the rod makes with the x’ axis as measured by a stationary observer.

Q3. (6 points)

The stopping potential Vs for photoelectrons emitted from a metal illuminated with light of wavelength 527 nm is 0.64 V. What is the stopping potential in volts if the wavelength of light is changed to 385 nm?  

Q4. (6 points)
Compton used in his experiment incident photons of wavelength 0.0711 nm. 
(a) What is the energy of the incident photon?

(b) What is the energy of the scattered photon at an angle of 180o?

(c) What is the kinetic energy of the recoil electrons in the case of scattered photons at an angle of 1800?
Q5. (6 points)

(a) Does the minimum X-ray wavelength depend on the target material? Explain. 

(b) Does the stopping potential depend on the intensity of the incident light? Explain.
(c) What is Wien’s displacement law?
(d) Who discovered experimentally the photoelectric effect?

(e) Why does the radiation emitted from a hot object have a blue color? Explain.
(f) What is the main assumption made by Planck in dealing with the problem of blackbody radiation?
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