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Department of Physics 
University of California San Diego 

Quantum Universe (4E) 
Prof.  V. Sharma 

Quiz # 2 (April 23 2004) 

      
Problem 1 :  Particles Under Strong Interaction Force  [8 pts] 
A particle with mass m moves in a potential U(x) = A|x| , where A is a 
positive constant. In a simplified picture, quarks (constituents of protons and 
neutrons) have a potential energy of interaction of approximately this form, 
where x represents the separation between a pair of quarks.  Because 
U(x)→∞ as x→∞, it is not possible to separate quarks from each other (a 
phenomenon called Quark confinement). (a) Classically, what is the force 
acting on this particle as a function of x ? (b) Using the uncertainty relation 
determine the minimum energy of the particle. Hint: First find the 
expression for the total energy of the system as just a function of x.  
 
Problem 2:  The Case Of A Hybrid Square Well       [12 pts]  
Consider a square well having an infinite wall at x=0 and a wall of height U0 
at x=L. For the case E<U0, (a) obtain physical solutions of the Schrodinger 
equation inside the well (0 ≤ x ≤ L)  and (b) in the region beyond (x>L) that 
satisfy the appropriate boundary conditions at x = 0 and x = ∞. (c) Sketch 
the wavefunction (d) Enforce the proper matching condition at x=L to show 

that  
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possible? Explain. 

 
Hint: For (d)  write 2 2 2E02
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2mUk α+ =  and use 
2 21 cot =cscθ θ+ . 










