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Date of Examination  :  27.01.2026 
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General instruction(s):  

 Answer All Questions  

 M - Max mark; CO – Course Outcome; BL – Blooms Taxonomy Level (1 – Remember, 2 – 

Understand, 3 – Apply, 4 – Analyse, 5 – Evaluate, 6 – Create) 

 Course Outcomes (Type the CO statements covered in this question paper. Use the CO 

number as per the syllabus copy) 

CO1- Differentiate Von Neumann, Harvard, and CISC and RISC architectures. Analyze 

the performance of machine with different capabilities. Recognize different 

instruction formats and addressing modes. Validate efficient algorithm for fixed 

point and floating point arithmetic operations. 

Q. No Question Module Marks CO BL 

1. Consider the following expression using the IAS computer Instruction set 

and interpret the flow of the IAS computer architecture (Register flow of 

operations) with neat diagram.   

          K = (M + N) – O 

Assume the memory locations 900, 901, and 902 for P, Q, and R 

respectively. 

 

 

 
1. Instruction Fetch Cycle 

 

PC → MAR 

 

Memory → MBR 

 

MBR → IR / IBR 

 

PC ← PC + 1 

 

1 

7 

1 BL 
2 
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2. Execute LOAD M(900) 

 

MAR ← 900 

 

MBR ← M(900) 

 

AC ← MBR 

 

3. Execute ADD M(901) 

 

MAR ← 901 

 

MBR ← M(901) 

 

AC ← AC + MBR 

 

4. Execute SUB M(902) 

 

MAR ← 902 

 

MBR ← M(902) 

 

AC ← AC − MBR 

 

5. Execute STOR M(903) 

 

MAR ← 903 

 

MBR ← AC 

 

M(903) ← MBR 

 

Register Function 

PC Holds next instruction address 

MAR Holds memory address 

MBR Holds instruction/data from memory 

IR Holds current instruction 

IBR Holds next instruction 

AC Holds intermediate and final result 
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1b) Compare and contrast Von Neumann and Harvard computer 

architectures. 

 

Ans:  

 
 

1 

3 

  

2. a) Perform 21/11 using Restoring division algorithm and explain the 
steps clearly and draw the flowchart. Give flowchart for the 
restoring division with combination of positive and negative 
numbers. (10) 

2 

10 

1 BL
5 
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3. a)         Using Booth’s algorithm, multiply (+12) × (−5) with neat 

flowchart based explanation.               
 

2 
7 

1 BL
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b) Describe the structure and components of IEEE 754 
single-precision and double-precision floating-point 
formats with neat diagrams.        

 

 

IEEE 754 Double precision 

 

2 

3 
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4. a) Consider the following instructions, classify each into the 

appropriate instruction set category and justify your 

answer: 

i) MOV R1, R2 

ii) ADD R3, R4 

iii) JMP 200 

iv) IN PORT1 

v) NOP 

vi) AND R5, R6 

vii) BCD to Binary Conversion 

viii) LOAD R1, M[150] 

 
 

 

 
 

3 

7 

1 BL
4 

b) With neat diagram, explain how CPU, Memory, and I/O 
devices are interconnected in a computer system.   
 

3 

3 
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•  
•  

   
This answer also considered: 
 

 
• The devices connected to a bus vary widely in their speed of 

operation 
• Some devices are relatively slow, such as printer and 

keyboard 
• Some devices are considerably fast, such as optical 

disks 
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• Memory and processor units operate are the fastest 
parts of a computer 

• Efficient transfer mechanism thus is needed to cope with this 
problem 

• A common approach is to include buffer registers with 
the devices to hold the information during transfers 

• Another approach is to use two-bus structure and an 
additional transfer mechanism 

• A high-performance bus, a low-performance, 
and a bridge for transferring the data between 
the two buses. ARMA Bus belongs to this 
structure 

 
                                      

5. Convert the following expression into assembly instructions for 

0,1,2,3 address formats and calculate the total memory traffic: 

P=(Q×R)−S  

Use the same assumptions: 

• Address: 2 bytes 

• Data: 2 bytes 

• Opcode: 8 bits 

• Word length: 1 byte 

 

 

3 

10 

1 BL
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