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	Answer all the Questions. Each Question carries 2 Marks                       
 5×2M=10M

	Q. No.
	Question
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	CO
	Level

	1.
	Define deadlock. what are conditions for deadlock characterization.
  Deadlock: A situation where a set of processes are blocked because each process is holding a resource and waiting for another resource held by another process.
  Conditions (Coffman’s conditions):
1. Mutual Exclusion – At least one resource must be held in a non‑shareable mode.
2. Hold and Wait – A process holding resources can request additional ones.
3. No Preemption – Resources cannot be forcibly taken away.
4. Circular Wait – A set of processes are waiting for each other in a circular chain.
	2
	CO1
	L2

	2.
	Define wait and signal operations for binary semaphore.
  Wait (P operation): If the semaphore value is 1, it is decremented to 0 and the process continues. If the value is 0, the process is blocked until the semaphore becomes available.
  Signal (V operation): Increments the semaphore value from 0 to 1, waking up a blocked process if any, thereby allowing it to proceed.
	2
	CO1
	L2

	3.
	Consider contiguous allocation of physical memory to processes using variable partitioning scheme. suppose there are 8 holes in the memory of size 20KB, 4KB, 25KB, 18KB, 7KB, 15KB, and 12KB. Assume that no two holes ae adjacent. Two processes P1 of size 18KB and P2 of size 9KB arrive in that order, and they are allocated memory using the best-fit technique. After allocating space to P1 and P2 , the number of holes of size less than 8KB is ________________
Note : 1K = 210   

  Memory holes: 20KB, 4KB, 25KB, 18KB, 7KB, 15KB, 12KB.
  Process P1 (18KB): Allocated to 18KB hole (best fit). Remaining holes: 20KB, 4KB, 25KB, 7KB, 15KB, 12KB.
  Process P2 (9KB): Best fit = 12KB hole. After allocation, 3KB hole remains.
  Final holes: 20KB, 4KB, 25KB, 7KB, 15KB, 3KB.
  Answer: Number of holes < 8KB = 3 holes (4KB, 7KB, 3KB).
	2
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	L2

	4.
	Consider a logical address space of 2,048 pages with a 4-KB page size, mapped onto a physical memory of 512 frames. How many bits are required in the logical address?

  Logical address space = 2,048 pages.
  Page size = 4KB = 212 bytes.
  Total logical address space = 2,048×4KB=211×212=223.
  Bits required = 23 bits.
	2
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	L2

	5.
	i) A file is stored in consecutive disk blocks such as 40, 41, 42, 43, 44.
Identify the file allocation method used.

ii) Free space is represented as a pair of values such as (20, 5).
(a) Identify the free space management method used.
(b) What do the values 20 and 5 represent?
i) File stored in consecutive disk blocks (40, 41, 42, 43, 44).
· Allocation method: Contiguous allocation.
ii) Free space represented as (20, 5).
· Method: Bit vector or linked list representation of free space as starting block and length.
· [bookmark: _GoBack]Values: 20 = starting block number, 5 = number of free blocks available consecutively.
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