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GANDHI INSTITUTE OF ENGINEERING AND TECHNOLOGY UNIVERSITY, GUNUPUR
SUBJECT: OPERATING SYSTEM (BCSPC3020)
BTECH 2024-28, 4TH SEM
QUESTION BANK


	UNIT - 01

	Q
	Short Questions                 (2 MARKS)
	CO
	PO

	1
	Define an Operating System.
	CO1
	PO1

	2
	List any four functions of an Operating System.
	CO1
	PO1

	3
	What is a system call?
	CO1
	PO1

	4
	Define multiprogramming.
	CO1
	PO2

	5
	What is a time-sharing system?
	CO1
	PO2

	6
	Define kernel.
	CO1
	PO1

	7
	[bookmark: _GoBack]What is a real-time operating system?
	CO1
	PO2

	8
	Describe the difference between symmetric and
asymmetric multiprocessing.
	CO1
	PO1

	9
	What is user mode and kernel mode?
	CO1
	PO2

	10
	Define distributed operating system.
	CO1
	PO2

	UNIT - 01

	Q
	Long Questions                        (5 MARKS)
	CO
	PO

	1
	Define Operating System and explain the various types of Operating Systems?
	CO1
	PO1

	2
	Explain Operating System Structures?
	CO1
	PO2

	3
	Explain the different functions and services provided by an operating system?
	CO1
	PO1

	4
	Explain the objectives and functions of an Operating System with neat diagram.
	CO1
	PO2

	5
	Write the differences between monolithic kernel and microkernel
	CO1
	PO3

	6
	Explain briefly system calls with examples.
	CO1
	PO2

	7
	Explain OS structure (Monolithic, Layered, Microkernel) with diagram.
	CO1
	PO2

	8
	Distinguish between batch systems and time sharing systems
	CO1
	PO3

	9
	Compare tightly coupled systems and loosely coupled systems?
	CO1
	PO3

	10
	Discuss system calls and classify them with suitable examples.
	CO1
	PO3

	UNIT - 02

	Q
	Short Questions                 (2 MARKS)
	CO
	PO

	1
	Define a process.
	CO2
	PO2

	2
	List process states.
	CO2
	PO2

	3
	Differentiate between Long term Scheduler, Short term Scheduler and Medium term Scheduler?
	CO2
	PO3

	4
	Define context switch.
	CO2
	PO3

	5
	What is CPU scheduling?
	CO2
	PO2

	6
	Define waiting time.
	CO2
	PO3

	7
	Define turnaround time.
	CO2
	PO3

	8
	What is preemptive scheduling?
	CO2
	PO3

	9
	Define thread.
	CO2
	PO2

	10
	Differentiate between Non-Preemptive vs Preemptive Scheduling?
	CO2
	PO3

	UNIT - 02

	Q
	Long Questions                        (5 MARKS)
	CO
	PO

	1
	What are the components of PCB in OS?
	CO2
	PO2

	2
	Differentiat between Program and process?
	CO2
	PO3

	3
	Illustrate the Process Scheduling concepts in OS.
	CO2
	PO3

	4
	Discuss process states and draw a neet process state transaction diagram?
	CO2
	PO3

	5
	Calculate the average Turn Arround Time, Waiting Time and Response Time for the following process using SRJF scheduling algorithm?
| Process | Arrival Time | Burst Time|
| ----------|--------------|----------------|
| P1           |               2      |         1    |
| P2           |               1      |         5    |
| P3           |               4      |        1     |
| P4           |               0      |        6     |
| P5           |              2       |        3     |
	CO2
	PO3

	6
	Calculate the average Turn Arround Time, Waiting Time and Response Time for the following process using FCFS scheduling algorithm?
| Process | Arrival Time | Burst Time|
| ----------|--------------|--------------------|
| P1           |              4       |         0          |
| P2           |              3       |        2           |
| P3           |              2       |        6           |
| P4           |              6       |        4           |
	CO2
	PO3

	7
	What is Non-Preemptive Priority Scheduling? Calculate the average Turn Arround Time, Waiting Time and Response Time for the following process using Non-Preemptive Priority scheduling algorithm with lesser the number higher the priority ?
| Process |  Priority |Arrival Time | Burst Time| 
| ----------|-----------|----------------|-----------------|
| P1           |         1        |       2      |         1            |
| P2           |         3        |       1      |         5            |
| P3           |         2        |       4      |        1             |
| P4           |         5        |        0      |        6             |
| P5           |         4        |       2       |       3            |
	CO2
	PO3

	8
	Calculate the average Turn Arround Time, Waiting Time and Response Time for the following process using SRTF scheduling algorithm?
| Process | Arrival Time | Burst Time|
| ----------|--------------|-------------------|
| P1           |               2      |         1        |
| P2           |               1      |         5        |
| P3           |               4      |        1         |
| P4           |               0      |        6         |
| P5           |              2       |        3         |
	CO2
	PO3

	9
	Calculate the average Turn Arround Time, Waiting Time and Response Time for the following process using Round Robin scheduling algorithm with Time Slice=3?
| Process | Arrival Time | Burst Time|
| ----------|--------------|-------------------|
| P1           |               0      |         8        |
| P2           |               5      |         2        |
| P3           |               1      |         7        |
| P4           |               6      |         3        |
| P5           |               8      |         5        |
	CO2
	PO3

	10
	What are the different models of a Kernel Thread in a Multi-Threading Environment? 
	CO2
	PO2

	11
	Explain the usage of system calls: fork(), exit(), wait(), getpid(), exec()
	CO2
	PO2

	12
	Explain the execution process while sharing a common bounded buffer by two processes: producer() and consumer().
	CO2
	PO3

	13
	Explain the terms of process scheduling:
Burst Time, Arrival Time, Response Time, Waiting Time, Turn Around Time.
	CO2
	PO2

	UNIT - 03

	Q
	Short Questions                 (2 MARKS)
	CO
	PO

	1
	Define critical section.
	CO3
	PO3

	2
	What is semaphore?
	CO3
	PO3

	3
	Define binary semaphore.
	CO3
	PO3

	4
	What is paging?
	CO4
	PO2

	5
	Define logical address.
	CO4
	PO2

	6
	Define physical address.
	CO4
	PO2

	7
	What is segmentation?
	CO4
	PO2

	8
	What is swapping?
	CO4
	PO2

	9
	Define deadlock.
	CO3
	PO3

	10
	List four deadlock conditions.
	CO3
	PO3

	UNIT - 03

	Q
	Long Questions                        (5 MARKS)
	CO
	PO

	1
	State critical section problem? Discuss three solutions to solve the critical section problem?
	CO3
	PO3

	2
	Define process synchronization and explain Peterson solution algorithms?
	CO3
	PO3

	3
	Define monitor .State dining philosophers’ problem and give a solution using monitors.
	CO3
	PO3

	4
	Define Deadlock in Operating system? List the Coffman 4 conditions for a deadlock situation to arise?
	CO3
	PO3

	5
	Explain dining philosopher’s problem?
	CO3
	PO3

	6
	Express about Classic Problems in Synchronization?
	CO3
	PO3

	7
	Describe about semaphores and its roles synchronization?
	CO3
	PO3

	8
	Explain the various methods for Hardware Synchronization?
	CO3
	PO3

	9
	Recall semaphore? Explain its usage and implementation and solution to the Bounded-Buffer problem using semaphores?
	CO3
	PO3

	10
	 Explain Dead lock detection (Banker’s Algorithm) with Example?
	CO3
	PO3

	11
	Explain Producer–Consumer problem using semaphore with algorithm.
	CO3
	PO3

	12
	Page size = 1 KB. Logical address = 8196.
Find: Page number
Offset
Physical address (Given page table)
| Page No | Frame No |
| ------- | -------- |
| 0       | 4        |
| 1       | 7        |
| 2       | 1        |
| 3       | 6        |
| 4       | 3        |
| 5       | 8        |
| 6       | 2        |
| 7       | 5        |
	CO4
	PO2

	13
	Logical address space = 64 pages
Page size = 2 KB
Physical memory = 128 KB
Find:
Number of frames
Number of bits for page number
Number of bits for offset
Total logical address bits
	CO4
	PO2

	14
	Given: 
P1 holds R1
P2 holds R2
P3 holds R3
P1 requests R2
P2 requests R3
P3 requests R1
Draw the Resource Allocation Graph and determine whether deadlock exists.
	CO3
	PO3

	15
	Available = (3, 2, 2)
| Process | Allocation | Max   |
| ------- | ---------- | ----- |
| P0      | 1 0 0      | 3 2 2 |
| P1      | 1 1 0      | 2 1 2 |
| P2      | 1 1 1      | 3 2 2 |
| P3      | 0 0 2      | 2 1 3 |
Find:
Need matrix
Safe sequence
Is system safe?
	CO3
	PO3

	16
	Explain the various methods for Hardware Synchronization
	CO3
	PO3

	17
	Recall semaphore? Explain its usage and implementation and solution to the Bounded-Buffer problem using semaphores.
	CO3
	PO3

	UNIT - 04

	Q
	Short Questions                 (2 MARKS)
	CO
	PO

	1
	Define virtual memory.
	CO4
	PO2

	2
	What is demand paging?
	CO4
	PO2

	3
	Define page fault.
	CO4
	PO3

	4
	What is FIFO replacement?
	CO4
	PO3

	5
	Define LRU algorithm.
	CO4
	PO3

	6
	What is thrashing? 
	CO4
	PO3

	7
	Define safe state.
	CO3
	PO3

	8
	What is deadlock avoidance?
	CO3
	PO3

	9
	Define deadlock prevention.
	CO3
	PO3

	10
	What is effective access time?
	CO4
	PO3

	UNIT - 04

	Q
	Long Questions                        (5 MARKS)
	CO
	PO

	1
	Consider the following reference string: 7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2
Assume the memory has 4 frames. Calculate the number of page faults using demand paging.
	CO4
	PO3

	2
	Compare and contrast FIFO, LRU, and Optimal page replacement algorithms.
	CO4
	PO3

	3
	Consider the following reference string representing page requests in a system:
Reference String: 7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2
The system has 3 page frames available. Simulate the FIFO page replacement algorithm, LRU page replacement algorithm.
	CO4
	PO3

	4
	Consider the following reference string representing page requests in a system:
Reference String: 7, 0, 1, 2, 0, 3, 0, 4, 2, 3, 0, 3, 2,5,3,6,4,2
The system has 4 page frames available. Simulate the LRU page replacement algorithm, Optimal page replacement algorithm and calculate the number of page faults.
	CO4
	PO3

	5
	Explain the concept of frame allocation in a paged memory management system.
	CO4
	PO2

	6
	Define thrashing. What are the causes and consequences of thrashing?
	CO4
	PO3

	7
	What are the four necessary conditions for deadlock? Provide real-life examples for each.
	CO3
	PO3

	8
	Briefly explain on the Resource Request Algorithm comparing it with banker’s algorithm.
	CO3
	PO3

	9
	Consider a system with 5 processes (P0 to P4) and 3 resource types (A, B, C). The following tables represent the Allocation, Maximum need, and Available resources.
Process| Allocation (A, B, C) |Maximum (A, B, C)
P0          |              0, 1, 0           |         7, 5, 3
P1          |              2, 0, 0           |          3, 2, 2
P2          |              3, 0, 2           |          9, 0, 2
P3          |              2, 1, 1           |          2, 2, 2
P4          |              0, 0, 2           |          4, 3, 3
Available Resources: A = 3, B = 3, C = 2
Apply the Banker's Safety Algorithm to check if the system is in a safe state. If a process P1 requests additional resources (1, 0, 2), check whether the request can be granted using the Resource Request Algorithm.
	CO3
	PO3

	10
	Consider a system with 5 processes (P0 to P4) and 3 resource types: Printers (P), Scanners (S), and Disk Drives (D). The following tables represent the Allocation, Maximum Need, and Available resources:
Process  |  Allocation (P, S, D) |    Maximum (P, S, D)
P0                        10, 5, 7                       20, 10, 12
P1                         4, 2, 3                         10, 15, 7
P2                        9, 0, 2                           12, 8, 5
P3                        2, 2, 2                            7, 7, 5
P4                        3, 3, 3                         15, 10, 10
Available Resources: Printers: 5, Scanners: 5, Disk Drives: 5
Apply the Banker's Safety Algorithm to check if the system is in a safe state.
Suppose P3 requests additional resources of (1 Printer, 1 Scanner, 1 Disk Drive). Check using the Resource Request Algorithm if this request can be granted.
	CO3
	PO3

	UNIT – 05

	Q
	Short Questions                 (2 MARKS)
	CO
	PO

	1
	Define file.
	CO5
	PO2

	2
	What are file attributes?
	CO5
	PO2

	3
	Define directory.
	CO5
	PO3

	4
	What is contiguous allocation?
	CO5
	PO3

	5
	Define linked allocation.
	CO5
	PO3

	6
	What is indexed allocation?
	CO5
	PO3

	7
	Define RAID.
	CO5
	PO4

	8
	What is disk scheduling?
	CO5
	PO4

	9
	Define swap space.
	CO5
	PO2

	10
	What is system protection?
	CO6
	PO2

	UNIT – 05

	Q
	Long Questions                        (5 MARKS)
	CO
	PO

	1
	Explain different file operations and how they are implemented by the operating system.
	CO5
	PO3

	2
	Explain the different access methods (sequential, direct, and indexed) with their advantages and limitations.
	CO5
	PO4

	3
	Explain the different types of directory structures (Single-level, Two-level, Tree-structured, Acyclic graph, General graph) with their advantages and disadvantages.
	CO5
	PO3

	4
	Describe the process of file system mounting. Explain how mounting provides controlled access to storage devices.
	CO5
	PO3

	5
	Explain the physical and logical structure of a magnetic disk 
	CO5
	PO2

	6
	Explain the FCFS and SSTF disk scheduling algorithms with suitable examples. Compare their performance in terms of average seek time.
	CO5
	PO3

	7
	Discuss the SCAN, C-SCAN, LOOK, and C-LOOK algorithms. How do they overcome the limitations of other algorithms?
	CO5
	PO3

	8
	Solve the following disk scheduling problem using SSTF, SCAN, and C-SCAN. Calculate the total seek time for each algorithm.
Disk size: 500 cylinders (0-499)
Current head position: 215
Requests: 123, 374, 87, 267, 79, 360, 12
	CO5
	PO3

	9
	Explain the process of disk formatting and partitioning. Discuss the role of the Master Boot Record (MBR) in system booting.
	CO5
	PO3

	10
	Explain the goals of protection in operating systems. How does the concept of least privilege enhance security?
	CO6
	PO3
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