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1. Find an expression for the relativistic velocity of a particle of charge q moving in a circle of radius R at 

right angles to a magnetic field B by using Newton's second law. (25%) 

2. A crystalline material has a set of Bragg planes separated by 1 A. What is the highest-order Bragg 

reflection for 2eV neutrons? (25%) 

3. It is desired to measure the momentum and position of an electron by observing it with a microscope. 

Analyze the process of observation in detail to show that results consistent with the uncertainty principle are 

obtained. (30%) 

4. Calculate the frequency at which an electron's orbital magnetic moment !J precesses in a magnetic field B. 

(20%) 


