

Assignment Instructions

Answer the following questions.  Please copy and paste the questions below into your editor (use the I-bar tool in Acrobat Reader to do this) and TYPE your answers below each question.

Hexadecimal, Decimal, Binary Conversions

Q1:  Convert the following hexadecimal integers to their decimal equivalents:  
a) 20A

Answer:

b) F39

Answer: 
c) 1552

Answer:
Q2:  Convert the following decimal integers to their equivalents in the hexadecimal number system:  
a) 161

Answer: 
b) 2576

Answer: 
c) 3501

Answer:
d) 64180
Answer:
Q3:  Convert the following binary integers to their equivalents in the hexadecimal number system:  
a) 10010110 
Answer:
b) 01011100 
Answer:
c) 11111111 
Answer:
d) 00000000 
Answer:
Q4:  Why is it that 4 binary digits can be represented by on single hexadecimal digit? 


Answer:

Optional Challenge Question: What is the largest integer that can be represented by…

1. Two binary digits (2 bits)?

2. Two octal digits?

3. Two decimal digits?

4. Two hexadecimal digits?

5. Two digits from a base-k number system? (use a mathematical formula to represent this)
Unsigned Binary Addition

Q5:  Calculate the sum of the following 8-bit binary numbers.  You should line up the numbers in columns, and show the carry operations that occur (the subscript indicates that these are base-2/binary numbers)
Example for 0001 10102 + 0001 10102

    11  1   carry

  0001 1010

+ 0001 1010

       0011 0100
a) 0000 01012 + 0000 11102

Answer:
b) 0001 00002 + 0011 11002 

Answer:
c) 0000 11102 + 0001 00102 

Answer:
Two’s Complement

Q6:  Convert the following 6-bit, two’s complement integers to their decimal equivalents: 

a) 111111
Answer:

b) 100000 
Answer:

c) 101010 
Answer:

d) 010101 
Answer:
Q7:  Convert the following decimal integers to their equivalents in 6-bit, two’s complement binary numbers:

a) -16 
Answer:

b)  -8 
Answer:

c)  -4 
Answer:

d)   4 
Answer:

e)   8

Answer:

f)  16

Answer:
Q8:  In your own words and based on evidence (meaning to show an example!), explain what happens when you negate the negation (take the negative of a negative) of a number in two’s complement notation. Start with a positive binary number, then find it’s two’s complement representation, and then apply the same process again to the 2’s complement number (the 2’s complement of a 2’s complement number).  Show your work at each step. 
Answer:

Q9:  Calculate the sum of the following 6-bit, two’s complement binary numbers.  You should line up the numbers in columns, and show the carry operations that occur. Label the each answer with OVERFLOW or NO OVERFLOW
Example for 1110102 + 0110102 your answer would be:
 11 1    carry

 111010

+011010

 010100  NO OVERFLOW
a) 1001012 + 0011102
Answer:

b) 1001002 + 1000012
Answer:

c) 0111102 + 0100012
Answer:

Q10:  For 2 6-bit 2’s Complement values, what numbers that when added together, have the FEWEST total number of bits with a value of 1 that will still cause an overflow?

Q11:  For 2 6-bit 2’s Complement values, what numbers that when added together, have the LARGEST total number of bits with a value of 1 that doesn’t cause overflow?

Q12:  For 2 6-bit 2’s Complement values, describe the situations where the overflow bit set for addition of two numbers (i.e. what types of integers being added together will cause overflow to occur)? Add several numbers together and observe the result. Hint: for 2’s complement addition, a number overflow is not always indicated by the value of the leftmost carry bit (this is different from unsigned binary addition).
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