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INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) With relevant examples distinguish between computer architecture and computer 
organization.  (2 marks)  

b) An assembly language instruction may use one of several addressing modes to specify the 
operand.  Briefly describe the meaning of addressing mode and illustrate three different 
types of addressing mode.  (8 marks) 

c) (i) Convert the binary number 10110010 to hexadecimal.  (2 marks)  

(ii) Perform the following hexadecimal additions:  A5A + 2F5.  (3 marks)  

d) Computers (microprocessors) are often described as being RISC or CISC; for example, 
Intel’s Pentium and corei7 computers are broadly CISC machines and ARM, the PowerPC, 
MIPS and SPARC are RISC machines.  Differentiate between RISC and CISC machines and 
describe the fundamental characteristic of each machine.  (6 marks)  

e) With an aid of a diagram explain the memory hierarchy concept.  (2 marks)  

f) In context of assembly languages explain the following  

(i) Space efficiency  

(ii)  Time efficiency  (4 marks)  

g) Briefly explain three (3) factors that form a Boolean functions.  (3 marks)  

 

 



QUESTION TWO   (20 MARKS)  

a) Identify three advantages of high-level languages compared to assembly language, explain 
each of them.   (3 marks)  

b) Distinguish between computer organization and computer design.  (2 marks)  

c) Using an appropriate illustrative diagram explain the internal components and basic 
organization of the CPU.  Outline the function of each of the major component.  (5 marks)  

d) Identify and describe four factors that influence the choice of memory.  (6 marks)  

e) In the context of cached memory system, explain the principle of locality and its relevance to 
cached memory performance.  (4 marks)  

 

QUESTION THREE (20 MARKS)  

a) Analytically show that A + A.B = A + B and provide proof using truth tables.  (4 marks)  

b) Given the Boolean expression below.  

 

              AB + A (B +C) + B (B + C)  

(i) Simplify the Boolean expression to a minimum number of literals.  (4 marks)  

(ii)  Draw logic gate circuits for the initial expression and the simplified equivalent.  
  (3 marks)   

(iii)  Use truth tables to proof that the two logic circuits are equivalent.  (3 marks)  

c) Give short notes on the following types of computer memory and their application.  

(i) Registers  (2 marks)  
(ii)  Buffer  (2 marks)  
(iii)  Cache  (2 marks)  

 

 QUESTION FOUR  (20 MARKS)  

a) The external devices for connecting the internal environment to the external environment of a 
computer system are commonly referred to as peripherals.  

Required:  

(i) Identify and explain three classifications of peripherals giving examples in each case.  

(ii)  Explain the reasons why I/O devices cannot be directly connected to the systems bus. 
    (3 marks)  

b) Distinguish between the following  

(i) Pipelining and superscaling  (2 marks)  

(ii)  RAM and ROM  (2 marks)  



c) Briefly discuss what you understand by the term bus arbitration.  Also with an example 
explain two classes of bus arbitration schemes.  (3 marks)  

(i) What are interrupts?  (1 mark)  

(ii)  What are the advantages of interrupt driven I/O over programmed I/O.  (3 marks)  

 

 QUESTION FIVE  (20 MARKS)  

a) Describe the instruction execution cycle.  (5 marks)  

b) Using an appropriate diagram briefly discuss memory hierarchy.  (5 marks)  

c) Define the following addressing modes and give one example of each of them.  

(i) Register addressing  (2 marks)  

(ii)  Indirect addressing  (2 marks)  

(iii)  Stack addressing  (2 marks)  

(iv) Displacement addressing  (2 marks)  

d) Present a brief description of the data path of a computer processor.  (2 marks)  


