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CLOSED BOOK, 
OTE, CALCULATOR, PHO
E, & COMPUTER. 

The exam has four two-sided pages.  Circle your final answers. 

Plan your time carefully, since some problems are longer than others. 
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Problem 
umber Maximum Points Actual Points 

1 4  

2 3  

3 3  

4 4  

5 4  

6 4  

7 4  

8 4  

Total 30  
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Problem 1 (4 points) 

a) What is the greatest magnitude negative number that can be represented in two’s 

complement using 9 bits?  Specify your answer as a base 10 number. 

-2
8
 = -256 

 

 

 

b) What is the largest positive number that can be represented as an unsigned integer using 9 

bits?  Specify your answer as a base 10 number. 

2
9 
– 1 = 511 

 

 

 

Problem 2 (3 points) 

Compute (
OT 1101) A
D (1010 OR 0101)  

1010 OR 0101 = 1111 

NOT 1101 = 0010 

Answer = 0010 AND 1111 = 0010 
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Problem 3 (3 points) 

Consider the octal number system (base 8) where only the digits 0-7 are legal.  Convert the 

decimal number 78 into an octal number. 

78 = 1*8
2 
+ 1*8

1
 + 6*8

0 

Answer = 116 

 

 

 

Problem 4 (4 points) 

Consider the 8-bit binary bit pattern 11011100. What is its decimal (base ten) value if the bit 

pattern is interpreted as: 

(a) An unsigned integer? 

4 + 8 + 16 + 64 + 128 = 220 

 

 

 

(b) A two’s complement integer? 

Two’s complement of the given number = 0010 0011 + 1 = 0010 0100 

      Answer = -36 
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Problem 5 (4 points) 

(a) Add the following 5-bit two's complement binary numbers: 11111 + 11101. Express 

your answer in 5-bit two's complement. Please indicate if there was an overflow. 

Sum = 111100; Ignoring the overflowing bit, Answer = 11100 


o overflow (since carry into MSB is equal to carry out of MSB) 

 

 

 

(b) Add the following 5-bit two's complement binary numbers: 00100 + 01111. Express 

your answer in 5-bit two's complement. Please indicate if there was an overflow. 

Sum = 10011 

Overflow (since carry into MSB is not equal to carry out of MSB) 

 

 

 

Problem 6 (4 points) 

(a) Convert the ASCII characters a!B into binary. (See attached ASCII table.) 

a = 0110 0001 

      ! = 0010 0001  

      B = 0100 0010 

 

 

(b) Convert the binary value 0101 0010 0111 0010 into an ASCII string. 

Rr 
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Problem 7 (4 points) 

(a) What is the base ten (decimal) value represented by binary 101.110 ? 

5.75 

 

 

(b) The bits for an IEEE floating point number are allocated as follows: 

sign (1 bit) exponent (8 bits) fraction (23 bits) 

 

where N = (-1)
S
 x 1.fraction x 2

exponent-127
 

Convert 1 10000001 10000000000000000000000 to decimal. 

 Sign = 1; Exponent = 129; Mantissa = 0.5 

Answer = -1.5*2
2
 = -6 

 

 

Problem 8 – Circle the correct answer (2 points each) 

(a) What can binary 10000 represent? Answer (d) 

a. Decimal 16 

b. Decimal -16 

c. The rectangular shape 

d. Any of the above 

      (b) Which of the following statements is/are true? Answer (b) 

a. It is impossible to add two negative numbers that are represented in signed magnitude          

form. 

b. Signed magnitude form has two zeroes. 

c. Two’s complement is preferred to signed magnitude because arithmetic is more 

accurate in two’s complement than signed magnitude. 

d. Both (b) and (c) 



7 

 

ASCII Table 
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Scratch Sheet (in case you need additional space for some of your answers) 


