

Assignment Instructions
Answer the following questions.  Enter your answers below each question; you may use drawing or formatting tools of your choice.  Optional challenge questions are just for your own learning; they do not count toward grading.
Logic Gates:
Q1:  Explain in your own words the difference between the XOR gate and the NOR gate.
Q2:  A) Which pairs of input values will yield an output value of 1 for the NAND gate?  B) Which pairs of input values will yield an output value of 0 for the AND gate?  
a) 

b) 

Q3:  Give the truth tables for the Boolean operations: NOT, AND, OR, NAND, NOR, XOR.
NOT:
AND:

OR:

NAND:

NOR:

XOR:

Combinatorial Circuits:
Q4:  Construct a truth table for the combinatorial circuit drawn below.
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Give the truth table for Q4:
Q5:  For each of the circuits below, identify the pair(s) of input combinations that produce an output of 1.  Show the input pairs in this format: (I0, I1), so a possible input pair would be (0,0).
[image: image2.emf]
a)
[image: image3.emf]
b)
Q6:  Find a combination of gates, using only AND, NAND, OR and NOR gates—but not necessarily all of them, that will make the following circuit equivalent to the XOR gate. (Hint: Use the practice applet to help solve this)
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Answer (what type of gate should be in the indicated position):
a)
b)

c)

d)

Optional Challenge Question:  Create a combinatorial circuit with three inputs (I1, I2, and I3) and two outputs (O1 and O2) that has as its truth table the one shown below.  For what purpose could this circuit be used? 
[image: image5.emf]
Answer:

Binary Number Representations:
Q7:  Look for a relationship between the binary representations of 17, 34, and 68. The same relationship should hold between the binary representations of 22, 44, and 88. 
a) What is the relationship? 
b) What is the equivalent relationship in the decimal system?
Q8: For the DECIMAL (base 10) value 100:
a) How many bits are there in the binary representation? 
b) What is the largest decimal number you can represent with that number of bits? 
Q9: Convert the decimal numbers 14 and 49 into their 8-Bit binary equivalents using the first method described above (greatest power of 2 less than or equal to the number). SHOW YOUR WORK THAT DOES THE CONVERSION! 
a) Answer for 14:

b) Answer for 49:

Q10: Convert the decimal numbers 19 and 57 into their 8-Bit binary equivalents using the second method described above (successive divisions by 2). SHOW YOUR WORK THAT DOES THE CONVERSION!  
a) Answer for 19:
b) Answer for 57: 
Q11: Using your favorite method, convert the decimal numbers 161 and 221 into their 8-Bit binary equivalents.
a) Answer for 161:
b) Answer for 221:
Q12:  Convert each of the following binary numbers into their decimal equivalent. 
a) Binary:  1011000110  

Decimal value: ?        
b) Binary:  1100101101110  
Decimal value: ?       
c) Binary:  10000001111 

Decimal value: ?        
Optional Challenge Question:  Professor I. M. Smart has invented a new kind of computer storage device in which fundamental unit of information is a trit (trinary digit).  A trit takes on one of the three values 0, 1, or 2.  
In your own words explain how to convert a number from its trinary representation to its decimal representation.  Also explain how to convert a decimal number to its trinary equivalent. Finally, think about whether using a trit as the fundamental storage unit in a computer would result in any change in the representational capability (meaning what values can be represented) of a computer. Explain your thoughts on this. 
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