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COMPUTER SCIENCE

Paper- I

THEORY

Two and a half Hours

(Candidates are allowed additional 15 minutes for only reading the paper. 

They must NOT start writing during this time)

------------------------------------------------------------------------------------------------------------------------

Answer all questions in Part I (compulsory) and Seven questions from Part-II, choosing three questions  

                     from Section-A, two from Section-B and two from Section-C.

All working, including rough work, should be done on the same sheet as the rest of the answer.

The intended marks for questions or parts of questions are given in brackets [].

-------------------------------------------------------------------------------------------------------------------------

PART I

Answer all questions

         While answering questions in this Part, indicate briefly your working and reasoning, wherever required.

Question 1
1) Write the product-of-sum for the Boolean function F(A,B,C) whose output is 1 only 
when:   A=1, B=0, C=0;   A=0, B=1, C=0;   A=0, B=0, C=1;  A=1, B=1, C=1
[2]
2) Find the complement of:    F(a,b,c,d) = (b’+c’.d)ad’+c.(b+a’)



[2]
3)  Draw the truth table to prove the propositional logic expression. 



a<=>b = (a=>b).(b=>a)





[2]

4) Deduce the conclusion from the following premises : 



P1: r => s , P2: q => r





[2]

5) Determine if the following wff is valid, satisfiable or unsatisfiable: 


[2]

~a & b v ~ b v c

Question 2

1) What is meant by visibility mode in the definition of derived classes in Inheritance? 
Explain any two visibility modes available.





[2]
2) How is an interface different from a class?





[2]


3) Convert the following infix expression to postfix expression:



P*(Q+R-(T/U-V*W)*X)+Y+Z





[2]
4) Each element of an array arr[-5….15,-10…15] requires ‘W’ bytes of storage. 
If the address of arr[6][8] is 4778 and the Base Address at arr[1][1] is 4000,
 find the width ‘W’of each cell in the array arr[][] when the array is stored as 
Column Major Wise.        







[2]

5) What is the worst-case complexity of the following code segment?


[2]

for(i=0;i<N;i++){


for(j=0;j<=N-i;j++){


sequence of statements


}


for(k=0;k<N;k++){


sequence of statements


}


}
Question 3

(a) The following functions wonder() and callWonder() are part of some class. Study their definitions and answer the questions that follow.


public static int wonder(int n)



{



   
 if(n==1)




    return 0;



               if(n==2)




    return 1;



    
if(n==3)




    return 1;



            else 




    return wonder (n-1)+ wonder (n-2)+ wonder (n-3);



}


public static void callWonder(int n)


{
int i;



    for(i=1;i<=n;i++)




    System.out.println("Term "+i+" : "+wonder(i));


}

i. What will the function wonder(int n) return if n=5?





[2]
ii. What will the function callWonder(int n) return if n=5?




[2]
iii. State in one line what the function wonder() is doing apart from recursion?


[1]
(b) The function longest ( ) has been designed to find the longest word in a string.  There are five places in the code marked by ?1?,?2?,?3?,?4?,?5? which must be replaced by expressions or statements so that the program works correctly.



public static String longest(String str)



{



    int p=0, longWl=0;



    String longWord="";



    str+=" ";



    for(int i=0;i<?1?;i++)



    {



        if(?2?)



        {



        
if(longWl<?3?)




        {




            longWl=str.substring(p,i).length();




            longWord=?4?;




        }



            ?5?


        }



     }



 return longWord;



}
i) Find the statement/expression at ?1?, ?2?, ?3?, ?4?, ?5?.




[5]
PART - II

Answer seven questions in this part, choosing three questions from Section A,

two from Section B and two from Section C.

SECTION A

Answer any three questions

Question 4
a) How is a circular queue different from a deque?





[2]

b) Define Big-O notation. Differentiate between best-case and worst-case complexities.
[3]
c) How is multiple inheritance achieved in Java? Explain.




[3]

d) How is overriding different from overloading?





[2]
Question 5
a) State De Morgan’s laws and prove any one of them algebraically.



[3]
b) Define Syllogism. From the premises r=>s and s=>t infer r=>t.



[4]
c) If x: I have a cell phone and y: I can not study, then find inverse, converse and 
contrapositive of the conditional x=>y.






[3]
Question 6

a) What is a multiplexer? Briefly explain the working of a 4X1 MUX.



[4]

b) Show how universal gates can be used to represent the secondary gates.


[4]

c) How is an encoder different from a decoder? State their applications.


[2]

Question 7
A premier Engineering institute enrolls a student for a course in Engineering based on the merit list of Engineering Entrance Test (EET). Apart from the score of a student in EET the institute has set the following eligibility criteria for admission. A candidate is eligible for admission if he/she qualifies any one of the following conditions:

· He/she secures more than 60% in class XII examination of a recognized board and must not be less than 17 years of age at the time of taking admission.

· He/she belongs to reserved category and has secured up to 60% marks in class XII examination of a recognized board.

· Candidate is a female who secures more than 60% marks in class XII examination of a recognized board but does not belong to reserved category.

The inputs are:

M: Candidate scores up to 60% in class XII examination of a recognized board.

B: Candidate belongs to reserved category.

C: Candidate is a male.

A: Candidate is above 16 years of age.

Output:

E – Denotes eligible for admission.

 [1 indicates Yes and 0 indicates No in all cases]

(a) Draw the truth table for the inputs and output given above and write the SOP expression for 
E(M,B,C,A)      









      [5]

(b) Reduce E(M,B,C,A) using Karnaugh's map. Draw a logic gate diagram for the reduced SOP  

      expression for E(M,B,C,A) using AND & OR gates. You may use gates with two or more inputs.  [5]

Question 8
a) Simplify the following Boolean expression and state clearly at each step the law used for simplification:





X’YZ+XY’Z+XYZ+XYZ’





      [3]
b) Find the boolean expression of the following logic circuit and reduce it.


      [4]





    a







    b
c) Convert the following POS expression into its equivalent SOP form:

(X’+Y+Z’).(X+Y’+Z).(X+Y+Z).(X+Y+Z’)





     [3]
SECTION - B

Answer any two questions

 Each program should be written in such a way that it clearly depicts the logic of the problem. This can be achieved by using mnemonic names and comments in the program.

(Flowcharts and Algorithms are not required)

The programs must be written in Java

Question 9
Design a class Sort which enables a sentence to be arranged in ascending order according to its word length. The details of the members of the class are given below:

Class name :

Sort

Data members/ instance variables:

str 


: to store a sentence
Member functions:

Sort( ) 


: default constructor

void read( )

: to accept the inputted sentence

void arrange( ) 
: to arrange the sentence in ascending order of word length using insertion sort 



  technique.

void display( ) 
: displays the sentence.

Specify the class Sort giving details of the constructor and the member functions void read( ), void arrange(), void display( ) and defining the main( ) function to create an object and call the          functions in order to execute the class by displaying the original sentence and the changed sentence       with proper message.         








        
       [10]

Question 10
Design a class Matrix to calculate the product of two matrices. The details of the members of the class are given below:

Class name:


 Matrix
Data members/ instance variables:

mat[ ] [ ] 


: Two dimensional array.

m



 : integer to store the number of rows.

n  



: integer to store the number of columns.

Member functions:

Matrix(….)


 : to accept the size of the array.

void readData( ) 

: to read m x n elements from the keyboard.

Matrix product(Matrix)
: returns the matrix consisting of product of the current Matrix object and the 



  Matrix object received as a parameter.
void display( ) : displays the array in a matrix form.

Specify the class Matrix giving details of the constructor and member functions void readData(), Matrix product(Matrix), and void display( ) with main( ) function to create an object and call the functions accordingly.










       [10]

Question 11
A class Marks has been defined to find the highest and lowest marks of a student in seven subjects. Some of the members of the class are given below.

Class name:

Marks
Data members/instance variables:

arr[] 


: integer array to store the marks.
high


: integer to store highest marks

low


: integer to store the lowest marks
Members functions/methods:

Marks() 

: default constructor.

void readMarks()
: to accept the marks.
void extremes(int) 
: to find the highest and lowest marks using recursive technique 
void displayMarks() 
: to display the marks, total, average and, highest and lowest marks.
(a) Specify the class Marks, giving details of the Constructor and member functions void readMarks( ), void extremes(int), void displayMarks( )  and the main( ) function to create an object and call the member functions accordingly to enable the task.






[8]

(b) Why recursive functions result into slower execution of the program?   



[2]

SECTION - C

Answer any two questions

Each Program/ Algorithm should be written in such a way that it clearly depicts the logic of the

problem step wise. This can also be achieved by using pseudo codes.

The Algorithm must be written in general/ standard form.
Question 12.

Define a class List which allows the user to add elements from either end (front and rear) and remove elements from one end (front). The details of the class List are as follows:
Class :
List

Data Members/instance variables:

de[]



:an array to hold maximum of 50 character elements

capacity


:store the capacity of the array

front



:to point to the index of front

rear 



:to point to the index of rear

Member functions:

List(int)


:constructor to initialize the data members

void inputFront(char)
:to add elements from the front if possible else display the message 





“OVERFLOW”

void inputRear(char)
:to add elements from the rear if possible else display the message 






“OVERFLOW”

void remove()

:to remove and return from the front if possible else return -99999.
void display()

:to display the list of elements.

a) Specify the class List giving the details of the constructor() and member functions. 
The main() function need NOT be written. 






[9]
b) What is the common name of the entity described above.




[1]
Question 13.











A class Squad is defined to store the name, average and strike rate of 15 players and another class Team is defined to find the team for T20 and ODI matches. A cricket team consists of 11 players.

The details of the two classes are given below:

Class name : Squad
Data Members:

name[ ] 

: to store the names of 15 players
avg[ ] 


: to store the average of 15 players(decimal) 

strike[ ] 

: to store the strike rate of 15 players(decimal)
Member functions:

Squad( ) 

: default constructor

enterDetails( ) 

: to enter the name, average and strike rate of 15 players

displayDetails( ) 
: to display the name, average and strike rate of 15 players
Class name : 

Team
Member functions:

Team() 

: default constructor

findT20Players( ) 
: to find the team comprising 7 players with the best and 4 players with the worst 



  strike rate.
findODIPlayers( ) 
: to find the team comprising 6 players with the best and 5 players with the worst 



  average.   

Specify the class Squad giving details of the constructor and member functions void enterDetails( ) 
and void displayDetails( ). Using the concept of inheritance, specify the class Team giving details 
of the member functions void findT20Players( ) and void findODIPlayers( ). The main function
 need NOT be written.









        [10]



Question 14.
a) A linked list is formed from the objects of a class. 


class Structure



{




int data;




Structure next;



}

Write a method OR an algorithm to :

i) delete the first node of the linked list Structure
ii) count the number of nodes in the linked list Structure



[4]
b) Answer the following from the diagram of Binary tree given below:










1. Name the internal nodes.








[1]

2. Write down the sibling pairs







[1]

3. State the level of node E. 








[1]

c) For the given Binary Tree write the: 







[3]

1. Postorder Sequence.

2. Inorder Sequence.

3. Preorder Sequence.
R








N





K





Q





A





P





H





Y





E





X





S





F





I
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