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Reg. No.______________       Name:______________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

SECOND SEMESTER MCA DEGREE EXAMINATION, AUG 2017 

Course Code: RLMCA102 

Course Name: OBJECT ORIENTED PROGRAMMING 

Max. Marks:  60                                                            Duration: 3 Hours 

PART A 

Answer all questions. Each question carries 3 marks. 

1. What are instance variables? What is the effect of the keyword 'static' on them? 

2. Distinguish between an object and a reference. 

3. Define abstract method and abstract class. Give examples. 

4. What is the use of  'protected' access specifier? Give sample Java code to illustrate. 

5. What does * stand for in importing Packages? What is the drawback of using it? 

6. Describe wait and notify methods. 

7. Differentiate between Byte Stream and Character Stream 

8. How do you create an object of InetAddress class? 

PART B 

 Each question carries 6 marks. 

9. Give an account of the following features of Java 

i)Portable ii) Secure iii) Robust iv) Distributed 

OR 

10. Describe the terms Encapsulation, Polymorphism and Inheritance. 

11. Explain with sample Java code, the effect of using the keyword 'final' with 

i) A variable ii) A method  iii) A class 

OR 

12. Write a Java program and its output that demonstrates Dynamic Method Dispatch. 

13. What are the implicit access specifiers associated with the instance variables of an 

interface? Illustrate with sample Java code, the creation and implementation of an 

interface. 

OR 

14. Write a Java program for adding 2 Matrices and store the result in a third Matrix, 

using 2D Array. The Matrices have the same size, MxN. 
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15. With suitable Java Program(s), describe the following keywords used in Exception 

Handling 

i) try   ii) catch   iii) throws   iv) finally   v) throw 

OR 

16. What is a thread? How is it different from a process? Explain the life cycle of a 

thread. 

17. Describe the class RandomAccessFile. Write a Java program that demonstrates it. The 

program first writes the string "Hello World" at offset 25 in the file "myfile.txt". Then 

it reads 10 characters from offset 15 and displays it. 

OR 

18. What is Serialization? What are the requirements for it? Write a Java program to 

illustrate Serialization. 

19. Explain the constructors and important methods of Datagram socket and Datagram 

packet classes. 

OR 

20. Explain the life cycle of an Applet. Write a Java program that outlines the basic 

methods used by an Applet. 

**** 
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Reg. No.______________       Name:______________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

SECOND SEMESTER MCA DEGREE EXAMINATION, AUG 2017 

RLMCA104: DATA STRUCTURES 

Max Marks: 60         Duration: 3 hours 

PART A 

Answer all questions. Each question carries 3 marks. 

1. Explain the advantages of linked lists over arrays. 

2. List any 6 application of stack. 

3. What is a Dequeue? 

4. Define Linked list. List any four types of linked list. 

5. Define an AVL tree. 

6. What do you mean by minimum cost spanning tree? 

7. What is the difference between Binary Search and Linear Search? 

8. Compare selection sort and insertion sort. 

PART B 

Answer any one question from each module. Each question carries 6 marks 

MODULE I 

9. What is meant by time complexity of an algorithm? Explain any 2 asymptotic notations. 

OR 

10. How are arrays represented in the memory? Explain. 

MODULE II 

11. Write an Algorithm to convert an Infix expression to a Postfix expression. Trace the algorithm 

using example data set. 

OR 

12. Define Stack. Write the insertion and deletion algorithm for stack. 
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MODULE III 

13. What is priority queue? Write the array implementation of priority queue. 

OR 

14. What is a circular queue? Write the Insertion algorithm for circular queue.. 

MODULE IV 

15. Write an algorithm to insert an element into a singly linked list. 

OR 

16. Write an algorithm to add two polynomials using linked list. 

MODULE V 

17. What is a binary search tree? Create a binary search tree using the following elements. 

50, 20, 70, 10, 5, 4, 30, 28, 80, 40, 25, 45, 29, 98, 100, 42 

OR 

18. Write the algorithm for Depth first search (DFS). 

MODULE VI 

19. Explain partition exchange sorting method with example. 

OR 

20. Sort the following elements using Heap sort. 

20, 10, 5, 80, 2, 1, 35, 40, 55, 70, 33, 18 

**** 
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Reg. No.______________                Name:_______________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

SECOND SEMESTER MCA DEGREE EXAMINATION, AUGUST 2017 

Course Code: RLMCA106 

Course Name: OPERATING SYSTEMS 

Max. Marks: 60                                                            Duration: 3 Hours 

PART A 

Answer all Questions. Each question carries 3 marks. 

1. What is meant by context switching? Discuss factors which will determine the context 

switch time.           

2. What is the role of medium term scheduler and discuss its significance?   

3. Discuss different methods of IPC.        

4. Discuss when hierarchical paging is resorted to with a diagram.    

5. What are the methods for recovering from a deadlock?     

6. What are the different frame allocation methods?      

7. Why does demand paging work?        

8. Discuss the steps involved in the creation of a file at system level.    

PART B 

Answer any one question from each module. Each question carries 6 marks. 

Module - I 

9. a. You are entrusted to design a system which is involved in the automatic control of 

industrial robots for manufacturing a car. Discuss which type of operating system will 

be preferred by you and why?        (4) 

b. If a program calls the “fork” system call three times in succession, how many 

processes excluding the original parent processes are created and why?  Draw the 

process hierarchy tree.        (2) 

OR 

10. a. What are system calls? How is it different from system programs?  (4)   

b. Write pseudocode for a system program for copying a file named “xcopy”, using 

the system calls that you have learnt for file operations. The pseudocode must check if 

source file and destination file exist, else it must give appropriate warning messages 

and create destination file if needed. [Correctness of system call syntax not expected]

           (2) 
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Module II 

11. Five jobs A through E, whose burst & arrival times and priority are given -   

Process   Burst times  Priority Arrival Time 

A   10   3   0 

B   4   5   4 

C   6   2   2 

D   2   1   3 

E   5   4   1 

5 is the highest priority. Determine the mean process turnaround time & mean waiting 

time for  

i) Round robin scheduling assuming time quantum to be 3.   (3) 

ii) Priority scheduling with preemption.     (3) 

OR 

12. Discuss the optimal scheduling algorithm with a gantt chart. Why it is called optimal?  

What is its drawback and how can it be practically overcome.  

Module III 

13. What are Semaphores? Discuss its implementation. Discuss how the producer 

consumer problem with bounded buffer can be solved using semaphores. [Pseudo 

code is expected with semaphore initializations]   

OR 

14. Explain the Critical Section Problem. Discuss the Petersons solution for Process 

synchronization.    

Module IV 

15. Discuss the implementation of paging with TLB with a neat diagram. What are its 

advantages and Disadvantages? Discuss memory protection while paging.   

OR 

16. Consider the following snapshot of a system:      

   Allocation      Max   Available 

   A  B  C  D  A  B  C  D  A  B  C  D 

P0  0   0   1   2  0   0   1   2  1   5   2   0 

P1  0   0   0   0  1   7   5   0   

P2  1   3   5   4  2   3   5   6 

P3  0   3   6   2  0   6   6   2 

P4  0   0   1   4  0   6   5   6 
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Answer the following questions using the Bankers algorithm. 

 a) What is the content of the matrix “Need”? Is the system in a safe state?

 [Computation steps expected]       (4) 

 b) If a request from process P1 arrives for (1,4,2,0), can the request be granted 

immediately  [Computation steps expected]      (2) 

Module V 

17. Explain any three page replacement algorithms.    

OR 

18. For a server grade disk, which Disk scheduling algorithm will be preferred over the 

others and why? Make a comparison study of any three disc scheduling algorithms. 

Module VI 

19. Discuss the typical implementation of a file system. Discuss the role of “In-memory” 

file system structures used during file access operations.   

OR 

20. Discuss various file allocation methods.  

**** 



D C2D001 Pages: 3 

Page 1 of 3 
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

SECOND SEMESTER MCA DEGREE EXAMINATION, AUG 2017 

RLMCA108: OPERATIONS RESEARCH 

Max. Marks:  60.                                                        Duration: 3 Hours 

PART A 

Answer all questions. Three marks each. 

1. Define: Basic solution and Feasible solution  

2. Solve graphically the LPP 

Maximise  � = 4�� + 6�� subject to �� + �� ≤ 10, 3�� + �� ≤ 15 

Where  �� ≥ 0, �� ≥ 0 

3. Find an initial basic feasible solution by North West corner method. 

 D E F G Availability 
A 11 13 17 14 250 
B 16 18 14 10 300 
C 21 24 13 10 400 

Demand 200 225 275 250  

4. State the Maximin – Minimax principle. 

5. Write symbolic representations of a queuing model and mention the meaning of each 

symbol. 

6. What are the steps in the methodology of simulation? 

7. State the Fundamental theorem of duality 

8. How do simulated sampling method (Monte-Carlo method) used to evaluate the value of 

π? 

PART B 

Answer one question from each module. Six marks each. 

MODULE I 

9. Suppose that you are investing Rs. 1,00,000/- in a combination of two shares A and B . 

The maximum investment allowed in either share is Rs. 75,000/-. Share A has an average 

rate of return of 10% and risk 40% whereas Share B has an average rate of return of 20% 

and risk 90%. You are not ready to accept rate of return below 12% and risk above 60%. 

Formulate this as a LPP and solve it graphically. 

10. Use simplex method to solve the LPP �������� � = 4��+10��  subject to the 

constraints  

2��+�� ≤ 50,   2��+5�� ≤ 100,   2��+3�� ≤ 90  �ℎ���  �� ≥ 0 ����� ≥ 0 

MODULE II 

11.  Write the dual of the LPP and solve it.  �������� � = 15��+10��   subject to the 

constraints 3��+5�� ≥ 5,   5��+2�� ≥ 3, �ℎ��� �� ≥ 0 ��� �� ≥ 0 
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12. Prove that the dual of the dual is the Primal problem. 

MODULE III 

13. Use Vogel’s approximation method to obtain an IBFS of the transportation problem : 

  Warehouse 
  W1 W2 W3 Supply 

F
ac

to
ry

 F1 16 20 12 200 

F2 14 8 18 160 

F3 26 24 16 90 

 Demand 180 120 150  

14. The Head of the Department has 5 jobs A, B, C, D and E and 5 subordinates V, W, X, Y 

and Z. The number of hours each person would take to perform each job is as follows. 

How should the jobs be allocated to minimize the total time? 

 V W X Y Z 
A 3 5 10 15 8 
B 4 7 15 18 8 
C 8 12 20 20 12 
D 5 5 8 10 6 
E 10 10 15 25 10 

 

MODULE IV 

15. Solve the following 2x2 game graphically. 

  Player II 
  B1 B2 B3 B4 

P
la

ye
r 

I 

A1 2 1 0 -2 

A2 1 0 3 2 

16. Two firms are competing for business under the condition so that one firm’s gain is 

another firm’s loss. Firm A’s payoff matrix is given below: 

  Firm B 
  No advertising Medium 

advertising 
High 
advertising 

F
ir

m
 

A
 

No advertising 10 5 -2 

Medium advertising 13 12 15 

High advertising 16 14 10 
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Suggest optimum strategies for the two firms and the net outcome thereof. 

MODULE V 

17. Customers arrive at a one-man barber shop according to a Poisson process with a mean 

inter arrival time of 12 minutes. On the average, customers spend 10 minutes in the 

barber’s chair. 

a. What is the expected number of customers in the shop? 

b. What is the expected number of customers in the queue? 

c. What is the probability of a customer walking directly to the barber’s chair 

without waiting in the queue? 

d. What is the average time customers spend in the queue? 

e. What is the average time customers spend in the shop? 

f. What is the probability that more than 3 customers are in the shop? 

18. Patients arrive at a clinic according to a Poisson distribution at a rate of 30 patients per 

hour. The waiting room does not accommodate more than 14 patients. The examination 

time for a patient is exponentially distributed with a mean rate of 20 per hour. 

a. What is the effective arrival rate of patients at the clinic? 

b. What is the expected number of patients in the waiting hall? 

c. What is the expected number of patients in the clinic? 

d. What is the probability of a patient walking directly to the doctor’s room without 

waiting? 

e. What is the expected waiting time of a patient in the clinic? 

f. What is the expected waiting time of a patient in the waiting hall? 

MODULE VI 

19. a. What are the advantages of simulation? 

b. What are the elements of simulation? 

20. Customers arrive at a milk booth for the required service. Assume that the inter-arrival 

service times are constant and given by 1.8 and 4 time units, respectively. Simulate the 

system by hand computations for 14 time units.  

a. What is the average waiting time per customer?  

b. What is the percentage idle time of the facility? (Assume that the starts at � = 0) 

**** 
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

SECOND SEMESTER MCA DEGREE EXAMINATION, AUG 2017 

Course Code: RLMCA112 

Course Name:  COMPUTER ORGANIZATION AND ARCHITECTURE 

Max Marks: 60        Duration: 3 Hours 

PART A 

Answer all questions. Each question carries 3 marks. 

1. Distinguish between Computer Organization and Architecture. 

2. What is the function of an Assembler? Explain the need for two -pass assemblers. 

3. Explain single bus organization with a neat diagram. 

4. Write the sequence of control steps required for the instruction:  SUB (R1), R2 in a 

single bus architecture. 

5. What is pipelining? Differentiate two stage and four stage pipelining. 

6. Discuss the working of a ROM cell and write any two types of ROM. 

7. Design a  8M X 32 memory using 512K X 8  static memory chips. 

8. Discuss the need for TLB. 

PART B 

Answer any one question from each module. Each question carries 6 marks. 

MODULE I 

9. Show how a processor and memory can be connected with the help of a block  

diagram. Discuss the functions of each components. 

OR 

10. Explain Straight Line sequencing with the help of an example program which adds N 

numbers stored in location 1000 onwards and store the sum in location 2000. 

MODULE II 

11. What are addressing modes of a computer? Explain any six addressing modes with 

example. 

OR 

12. a. What is stack? Explain the organisation of stack.  



E C2E003 Pages: 2 

Page 2 of 2 
 

     b. How subroutines are implemented? 

MODULE III 

13. Discuss the organization of hardwired Control Unit. 

OR 

14. Draw and explain the block diagram of typical Microprogrammed Control Unit. 

   MODULE IV 

15. What is the drawback of Programmed I/O? How is it overcoming in Interrupt -driven 
I/O ? 

OR 

16. Discuss the features of SCSI and explain the data transfer operation in SCSI devices. 

MODULE V 

17. Explain the working of a DRAM and SDRAM with block diagrams. 

OR 

18. Explain the internal organization of a static memory chip and design 512 * 8 memory 
chip using decoders.  

MODULE VI 

19. What is Virtual memory? Explain the method of virtual memory to physical address 

translation with a neat diagram. 

OR 

20. Discuss any two different types of cache mapping schemes. A computer system uses 

32-bit memory addresses and it has a main memory consisting of 4 Gbytes. It has a  

4K-byte cache organized in the block-set-associative manner, with 4 blocks per set 

and 64 bytes per block. Calculate the number of bits in each of the Tag, Set, and Word 

fields of the memory address. 

**** 


