
      ECE 3200 

Homework 1 

Due : 01/28/2013 

 

These problems are selected from the exercises for chapter 1 and 2 from Solid State Electronics by Ben 

Streetman.  They are 1.3, 1.9, 1.10, 1.16, 2.5, 2.8, 2.10 and 2.11  

1.3: Label the planes illustrated in the figure below : 

 

 

1.9. a. Find the number of atoms/cm
3
 on the (100) surface of a Si wafer 

      b. What is the distance in angstroms (Å) between nearest In neighbors in InP. 

1.10 : The ionic radii of Na
+
 (atomic weight 23) and Cl

-
 (atomic weight 35.5) are 1.0 and 1.8 Å 

respectively. Treating the ions as hard spheres calculate the density of NaCl. Compare this with the 

measured density of 2.17 g/cm
3
 

1.16 :  Beginning with a sketch of an fcc lattice, add atoms at (1/4, 1/4, 1/4) from each fcc atom to obtain 

the diamond lattice. Show that only the four added atoms in Fig 1-8a appear in the diamond unit cell. 

2.5: a. The position of an electron is determined to within 1 Å. What is the minimum uncertainty in this 

phenomenon? 

       b. An electron’s energy is measured with an uncertainty of 1eV. What is the minimum uncertainty in 

the time over which the measurement was made? 

2.8 : We define a potential well having energies V as a function of position x, as follows: V = ∞ for x = -

0.5 nm to 0; V = 0 eV for x = 0 to 5nm; V = 10 eV for x  = 5 to 6 nm and V = 0 for x > 6nm and  x < -0.5 



nm. We put an electron with energy 7 eV in the region x, between 0 and 5 nm. What is the probability of 

finding the electron at x < 0 nm? Is the probability of finding the electron at x > 6nm zero or non-zero? 

What is the probability for x > 6nm if the electron was described by classical mechanics and not quantum 

mechanics?  

2.10: A particle is trapped in the ground state (lowest energy level) of a potential well of width L. To 

understand how the particle is localized, a common measure is the standard deviation ∆x defined by 

    √            where       and      are the expectation values of    and   respectively.Find 

the uncertainty    in the position of the particle in terms of length L and estimate the minimum 

uncertainty in the momentum of the particle, using the Heisenberg uncertainty principle in terms of L and 

the Planck’s constant h. Note :  
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2.11: Calculate the first three energy levels for an electron in a quantum well of width 10 Å with infinite 

walls. 

 


