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� � �� � �� � �� � � 				 
a. What is the hexadecimal representation for the decimal number 1000? �4 �� 
b. What is the two’s complement representation of the decimal value �25 if the number of digits 

is 6? �4 �� 
c. Suppose we use 8 bits with the following format to represent floating numbers: the highest bit 

is the sign bit, the next 4 bits are for mantissa, and the last 3 bits are for exponent; The 
exponent is represented by the excess-4 code. Then, what is the decimal value for the 
following floating number representation: 11101101 �7 �� 
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a. What is the Boolean expression for the following circuit: �3 �� 

 

b. Show the behavior of the circuit in question 1 with a truth table. �3 �� 
c. Given the following Boolean expression properties:  

Property AND OR 
Associative ������������ ��� ��� ���� ��� ���

Commutative ������ �� ���� ��
Identity �	 ��� �� 
 ���

Complement ���� ��
 � �� ��� ��	 �
Distributive ���� �������� ����� �� �������� ����� ���

Show each step, accompanied with the property used, in deriving the following circuit 
equivalence:   �����������	�
� �5 �� 

d. Show the DeMorgan’s Law of Boolean algebra. �4 �� 
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Given the following specification of a disk drive: 

Parameter value 

Seek time (average) 77 msec  

Rotation speed 7200 rpm 

Read time per sector 1.2 msec 

Number of Cylinders 40 

Tracks per cylinder 2 

Sectors per track 10 

Bytes per sector 1024 
a. What is its average rotation time in terms of msec (milliseconds)?�5 �� 
b. How many bytes are contained in a track? �5 �� 
c. Given the answer in question 1, how many msec (milliseconds) does it take to rotate and read 

all sectors in a track? �5 �� 
d. Given the above answers, what is the minimum transmission bandwidth (bps) from the disk to 

CPU to ensure that the buffered data would be transmitted completely? �5 �� 
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The international standard organization (ISO) defines the 7 layers architecture for the open 
system interconnection (OSI). Please answer the following questions: 
a. Explain why flow control is needed in networks. �5 �� 
b. What layers perform flow control? �5 �� 
c. What are the differences in the layers that perform flow control? �5 �� 
 
� � "� � "� � "� � " 				 

Generally, a host requires three elements to connect the Internet: an IP, a subnet mask, and 
the address of a nearby router. Please answer the following questions: 
a. What is the dynamic host configuration protocol (DHCP)? �5 �� 
b. What is the network address translation (NAT)? �5 �� 
c. What are the differences between DHCP and NAT? �5 �� 
 
� � #� � #� � #� � # 				 

Construct a minimum cost spanning tree for the undirected connected graph with the cost 
beside each link shown below by 
(a) Kruskal’s algorithm without any constrain. �10 �� 
(b) Prim’s algorithm without any constrain. �10 �� 

(Note: Please mark the sequence number beside each 
link) 

 

 
 

 


