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Print your name clearly and largely:  SOLUTIONS 
 
 
Instructions:  
Read all the problems carefully and thoroughly before you begin working.  You are 
allowed to use 1 new sheet of notes (1 page front and back), your note sheet from the 
previous exams as well as a calculator.  There are 100 total points in this exam.  Observe 
the point value of each problem and allocate your time accordingly.  SHOW ALL 
WORK AND CIRCLE YOUR FINAL ANSWER WITH THE PROPER UNITS 
INDICATED.  Write legibly.  If I cannot read it, it will be considered a wrong answer.  
Do all work on the paper provided.  Turn in all scratch paper, even if it did not lead to an 
answer. Report any and all ethics violations to the instructor.  Good luck! 
 

 
 

Problem #  ==> #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12 #13 #14 #15 #16 #17 Bonus Bonus
Number of Tests= 45

Point Value of problem= 2 2 2 2 2 3 3 3 3 3 5 5 5 5 5 25 25 10 5
Individual Problem Average= 86.7 100.0 93.3 91.1 75.6 97.8 84.4 95.6 82.2 91.1 92.9 96.9 83.1 88.0 65.8 31.3 41.9 7.6 30.2

Exam Average= 64.5
Exam Standard Deviation= 15.6

Exam Max= 100.0
Exam Min= 34.0



First 25%  Multiple Choice  and True/False (Select the most correct answer) 
1.) (2-points)  True or False:  Drift current results from movement of electrons and holes from 

areas of high concentration to areas of low concentration. 
2.) (2-points)  True or False:  Adding acceptors to a semiconductor results in more holes than 

electrons in the material. 
3.) (2-points)  True or False:  If Carbon (Group 4 element) is used to dope InP (In is group 3, P is 

group 5), a p-type semiconductor will always result. 
4.) (2-points)  True or False:  The energy band gap in a semiconductor is the energy required to 

free an electron that normally bonds atoms together, allowing the electron to move through 
the crystal. 

5.) (2-points)  True or False: When the fermi-energy is far above an allowed state, the state is 
probably occupied by an electron. 

 
Select the best answer for 6-10: 
6.) (3-points)  Given Si and Ge are from group 4, In and Ga are from group 3 and P is from 

group 5, which of the following semiconductors is a binary compound semiconductor? 
a.) Si 
b.) Ge 
c.) In0.47Ga0.53P 
d.) InP 
 

7.) (3-points) The electron effective mass… 
a.) …is needed to account for the interaction of the electron with the periodic potentials in 

the crystal. 
b.) …is smaller than the mass of an electron in vacuum because the electron is moving at 

close to the speed of light. 
c.) …is always larger in compound semiconductor. 
d.) …is equal to the hole effective mass since they have equal but opposite charge.  
 

8.) (3-points)  The following energy band diagram indicates the material is: 
a.) p-type   Ec 
b.) n-type   Ef 
c.) intrinsic  Ei 
d.) s-type   Ev 
 
 

9.) (3-points)  For to the following band diagram, what is known from the information given: 
a.) The device is leaning on it’s side. 
b.) There is a non-zero electric field in this material              Ec 
c.) There is no current flow in this device      Ev   Ei 
d.) There is no electric field in this material. 
 

 
 
10.)  (3-points) A plane intersecting the coordinate axes at x=3a, y=3a and z=3a, where a is the 

lattice constant has which of the following Miller indexes: 
a.) (100) 
b.) (111) 
c.) (666) 
d.) (333) 
e.) Forget it, I will just quit school and go sell T-shirts at the beach. 




















