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Time : Three hours Maximum : 100 marks 

Answer ALL questions 

PART A — (10 × 2 = 20 marks) 

1. List the speed enhancing features incorporated into the modern computers. 

2. What is a decoder and what are the applications of decoders? 

3. What is a carry look-ahead adder? 

4. What is meant by under flow and overflow? 

5. What is microinstruction and what factors determines the length of the 

microinstructions? 

6. Differentiate between hardwired and micro-programmed control unit. 

7. Compare SRAM with DRAM. 

8. What is meant by internal and external fragmentation? 

9. What is a tri-state circuit and what are the advantages of tri-state circuits? 

10. Differentiate between memory-mapped I/O and I/O –mapped I/O. 

PART B — (5 × 16 = 80 marks) 

11. (a) (i) What is a priority encoder? Design a 16-bit priority encoder using 

two copies of an 8-bit priority encoder. (6) 

  (ii) Design a 4-bit bidirectional shift register with parallel load and 

explain.   (10) 

Or 

 (b) (i) Design a combinational circuit whose input is a 4-bit number and 

whose output is the 2’s complement of the input number. (10) 

  (ii) Explain any four types of addressing modes in detail. (6) 

12. (a) (i) Give the Booth’s algorithm for two’s complement multiplication and 

illustrate the algorithm with an example. (6) 
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  (ii) With suitable diagram explain how multiplication can be performed 

using a multistage carry-save adder circuit and also the 

implementation of a pipelined carry-save multiplier. (10) 

Or 

 (b) (i) Derive non-restoring division algorithm for unsigned integers and 

illustrate with an example.  (8) 

  (ii) Design a 4-bit full adder with look-ahead carry. (8) 

13. (a) (i) What is meant by nanoprogramming? Explain the two-level control 

store organization for nanoprogramming with the help of block 

diagram.   (8) 

  (ii) Describe the organization of a typical micro-programmed control 

unit with the help of a neat diagram. (8) 

Or 

 (b) Describe various factors that reduce the performance of pipelined CPU 

and the mechanisms used to overcome it. (16) 

14. (a) (i) Describe preemptive and non-preemptive memory allocation in 

detail.   (8) 

  (ii) Consider a paging system in which M1 has capacity of three pages. 

The execution of a program Q requires reference to nine distinct 

pages Pi, where i = 1, 2, ....,9 and I is the page address. The page 

address stream formed by executing Q is 1, 2, 3, 4, 5, 3, 4, 1, 6, 7, 8, 

7, 8, 9, 7, 8, 9, 5, 4, and 5. How many page faults would occur for the 

following replacement algorithms? 

   (1) LRU  

   (2) FIFO replacement  

   (3) OPT.   (8) 

Or 

 (b) (i) Explain how logical address is translated into real address in 

segmentation and paging system (8) 

  (ii) What is content addressable memory? Explain with a help of a 

block diagram how multiple matched words can be read out from 

content addressable memory.  (8) 

15. (a) (i) What is mean by bus arbitration? Describe bus arbitration daisy-

chaining and polling schemes for bus arbitration in detail. (10) 

  (ii) Draw and explain the three-stage 8 × 8 omega multistage 

interconnection network.   (6) 

Or 

 (b) (i) Distinguish between RISC and CISC processors. (6) 

  (ii) Explain in detail about super scalar architecture.  (10) 
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