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Be sure to put your ID number on each sheet that has material to be graded.  Do not put 
your name on any sheet. 
 
There are 13 equally weighted problems.  You are to SELECT ANY EIGHT of these to 
answer.  You must make it very clear which eight that you choose.  (If it is not clear, then 
the first eight problems that you attempt will be graded.)  Indicate your selections in two 
ways: 
 

1. Circle below which eight problems that you want graded. 
2. If you write anything other than your ID number on the page of a question that 

you do not graded, the cross out that page with a large X from corner to 
corner. 

 
Circle the eight questions that you want graded: 
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Do all work on the paper supplied to you.  Do not write on the back of any page. 



Problem 1-2      ID # _________________________ 
 
Determine the function of the finite state machine described by the following logic 
implementation. 
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Problem 2-2      ID # _________________________ 
 

 



Problem 3-2      ID # _________________________ 
 

 



Problem 4-2      ID # _________________________ 
 
Find the derivative of  
 

 



Problem 5-2      ID # _________________________ 
 
Write a function to compare two C-style strings, returning a negative int if string a is 
lexicographically less than string b, a positive int if it is greater, and zero if the strings are 
identical.  Do not use any string library functions (such as strcmp).  The function 
prototype is: 
 
 int stringcompare (char * a, char * b); 
 



Problem 6-2      ID # _________________________ 
 
a) Describe the steps involved in handling an event indicated by an interrupt. 
b) Describe the steps involved in handling an event using polling. 
c) When would one employ interrupts compared to polling?  Compare the two 
approaches. 



Problem 7-2      ID # _________________________ 
 
Consider the following sorting algorithm. Loop through the list of input items, inserting 
each item in turn into an ordinary binary search tree. Then, perform an in-order traversal 
of the tree, and output the items in in-order. Find the worst-case and best-case running 
time of the algorithm. 
 



Problem 8-2      ID # _________________________ 
 
Define process synchronization.  What are the two conditions (correctness properties) 
that a lock implementation needs to satisfy? 



Problem 9-2      ID # _________________________ 
 

 



Problem 10-2      ID # _________________________ 
 

 



Problem 11-2      ID # _________________________ 
 

 



Problem 12-2      ID # _________________________ 
 

 



Problem 13-2      ID # _________________________ 
 
What are the 2 essential stages of an FM slope detector and then describe how the slope 

detector can demodulate the following FM signal. 
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2b. You have a superhetrodyne receiver with 100 MHz and 50 MHz.IF LOf f= =   The 

local oscillator has a 4th harmonic too.  You can assume the receiver has a 
wideband front end.  What input frequencies will the receiver pick up?  Justify 
your answer. 

 
  
 
 
 
 
 
 
 
2c. Answer, define or explain the following: 
 

(1) The Hartley-Shannon Law 
 
 
 
(2) What stage in a receiver is used to reject adjacent channel interference? 
 
 
 
(3)  List methods for multiple access to a channel (i.e. more than one user). 
 

 



Problem _-_      ID # _________________________ 
 
 
 


