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Section A: Multiple Choice Questions (10 marks)
1. Which of the following conditions is NOT a requirement for a solution to the 

critical-section problem?
• A) Mutual Exclusion
• B) Progress
• C) Race Condition
• D) Bounded Waiting
2. What is the primary issue with interrupt-based solutions to synchronization?
• A) They do not guarantee mutual exclusion.
• B) They can lead to deadlock in single-CPU systems.
• C) They are not scalable for multiprocessor systems.
• D) They require Peterson’s solution to work.

3. In Peterson’s solution, the turn variable:
• A) Indicates if the system is in a critical section.
• B) Specifies which process can enter the critical section.
• C) Prevents instruction reordering.
• D) Holds the flag values for all processes.

Section B: Short Answer Questions (20 marks)
4. Define the term race condition and provide an example from the slides where 

a race condition could occur. (5 marks)
5. Discuss the limitations of Peterson’s solution in modern architectures. Why is 

a memory barrier required to ensure correctness? (5 marks)
6. Explain the difference between strongly ordered and weakly ordered memory 

models and their implications for synchronization. (5 marks)
7. How does a binary semaphore differ from a counting semaphore? Provide a 

use case for each. (5 marks)
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