Mock Test : ISC-2026
Computer Science
Paper I(Theory)
Time 3 hrs.







          F.M- 70     You are to answer all the questions in part I and six questions from part II choosing two questions from section A and two  questions from section B and two from section C
Part  I

Answer all the questions

While answering questions in this part,indicate briefly your working and reasoning,wherever required.
Question1   
(i)
The logic gate which represents disjunction .








a. 
AND Gate


b.
OR Gate


c.
NOT Gate


d.
XOR Gate






(ii)
The term used if, a truth table has all its outputs as 1(true)






a. 
CONTINGENCY

b.
NEGATION


c.
TAUTOLOGY

d.
IMPLICATION


(iii).
The logic gate which represents equivalence relation .








a. 
AND Gate


b.
OR Gate

c.
NOT Gate


d.
XNOR Gate


(iv)
The best case complexity of insertion sort







a. 
O(n)


b.
O(N^2)

c.
O(nlogn)

d.O(logn)


(v)
If A=>B, then its inverse will be:









a. 
~A=>~B


b.
~B=>~A


c.
  B=>~A


d.
~A=>B


(vi).
If A = “ It is raining”  and B= “ It is cloudy”, then the proposition

            ‘It is cloudy and it is raining’ in symbolic form will be:






a. 
B ∧  A



b.
  B V  A



c.
A ∧  B



d.
  B ∧ ~ A



(vii).
If  P = “ He has a computer”  and Q = “ He uses E mail”, then the 

            proposition ‘If he doesn’t have a computer, he cannot use E mail ’ in symbolic 

            form will be:












a. 
~P=>~Q


b.
P=>~Q


c.
~Q=>P



d.
Q=>P

(viii)
Average time complexity of merge sort







a. 
O(n)



b.
O(nlogn)

c.
O(logn)


d.O(n^3)



(ix) State two examples of non linear data structure .   
(x)Find the canonical sop of the expression   ( A+B)( B’+A’)





                                                                                       [1x10]

Question 2

      a)An array array[2…20][5..15] is stored in memory with each element requiring 2

bytes of storage .If the base address is 200 calculate the location of array[15][10] in column major wise.







 [2]
      b) Convert the following infix expression to postfix 

A+ B*C ^A -B *D*A +( B-A)/C
                                                                                      

 







             [2]
c) Find the output  and final return value of the following function 

int check(int n,int x)

{   if (n<=0)

     return 1

else 

  {System.out.print(n/2);

 return x*x + check(n-2,x); 
System.out.print(n%2)







}

}
when x=2 and n=6











[3]

(d) The following function is supposed to search  an  element of an array and it returns it’s position if found otherwise returns -1 .Fill up the missing part .

int  search(int arr[],int item)

{

   int flag= ? ;

   int size= ?  ;

   for (int i= 0; i< size; i++)

      if (?==?  )

       ?   

    return  flag;   

}      









[3]

Part II

Section A

Answer any two questions in this part

Question 3
The  Principal  of  a  school  intends  to  select  students
for admission to clas s XI on the following criteria :
· Student - is of the same school and has  passed  the  class  X  Board  Examination  with more than 60% marks.
OR
· Student is of the same school, has passed the class  X Board  Examination  with less than 60% marks but has taken active part in co-curricular acti vities .
OR
· Student   is  not  from   the  same  school   but   has  either   passed   the  class  X  Board Exa minat io n with more than 60% marks or has participated  in sports at the National level.
The inputs are :
	INPUTS
	

	s
	Student of the same school.

	p
	Has passed the class X Board Examination with more than 60% marks.

	C
	Has taken active part in co-curricular activities.

	T
	Has participated in sports at the National level.


Output:
X - Denotes admission status [1 indicates  granted  and O indicates  refused in all the cases.]
(a) Draw  the  truth  table  for  the  inputs  and  outputs  given  above  and  write  the  SOP
[SJ' e xpression.
(b) Reduce X ( S, p, C, T)  using  Kamaugh's Map.
[51 Draw  the logic  gate diagram  for  the  reduced  SOP expression  for X ( S, P.  C. T  ) using AND and OR gate. You may use  gates  with  two  or  more  inputs. Assume  that  the variable and their complements are available as inputs.

 [5+5]

Question 4
a) Verify algebraically  if,
[
X'Y'Z' + X'Y'Z + X'YZ + X'YZ' + XY'Z' + XY'Z = X'+ Y'

b) Represent the Boolean expression  X+YZ' with the help of NOR gates onl y.
c) Draw the truth table and logic circuit diagram to convert a binary number    to equivalent octal number. Explain it’s working with a suitable example.  






























     












[2+2+6]

Question 5
 a) What is multiplexer ? With the help of  logic diagram ,Function table explain the working of    a 4X1 multiplexer.

 b) Prove that Σ(1,3,4,5)=Π(0,2,6,7)

c) State tautology ,contradiction and contingency in propositional logic with example.
  







    












[5+2+3]

Section B

Answer any two  question . 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 .

Question 6
A happy number is a number in which the eventual sum of the square of the digits of the
1101
number is equal to 1.
·
Example:
28 = ( 2 ) 2 + ( 8 ) 2 =  4 + 64 =  68
68 = ( 6) 2 + ( 8 ) 2 = 36 + 64 = I 00
I 00 = ( 1 ) 2 + ( 0 ) 2 + ( 0 ) 2 = I + 0 + 0 = 1
Hence, 28 is a happy number. 
Design a.class Happy to check if a given number is a happy number. Some of the members of the class are given below:

Class - Happy

Data member – int num 
Member functions:
Happy()
void getnum(int nn) -accept number 
int sum_sq_digits(int x) – using recursion 
           void isHappy()
Specify  the  class  Happy  g1vmg  details  of  the  constructor(   ),  void  getnum(int), int sum_sq_digits(int) and void ishappy( ). Also define a main( ) function to create an object and call the methods to check for happy number.
[10]
Question 7
 A class Matrix contains a two dimensional integer array of order [ m x n ].  Design a class Matrix to find the addition  of the two matrices. The details of the members of the class are given below:

Class name : Matrix

Data members

arr[][] : stores the matrix element

m : integer to store the number of rows

n : integer to store the number of columns

Member functions:

Matrix(int mm, int nn) : to initialize the size of the matrix m=mm

and n=nn

void fillarray() : to enter the elements of the matrix

Matrix addMat(Matrix A,Matrix B) : add the two matrices in the parameter and return the resulting object.

void display() : display the matrix elements.

Specify the class Matrix giving details of the constructor(int,int), void fillarray(),Matrix addMat(Matrix,Matrix) and void display(). Define the main() function to create an object and call the functions accordingly to enable the task
Define the above class with the functions including main() to create objects and call the functions accordingly.





   [10]                                                                    

Question 8
You are given a string of upper case letters,and replace every vowel by the next vowel in circular pattern . For e.g – A->e,U->a
Class name – Text  

Data members – String  str,newstr
Function member –       Text (String ) – constructor to initialize the data member .

 boolean  checkVowel(ch) – to return true if vowel 
void show() – output the given string in the required format 
Define the above class with the functions including main() to create objects and call the functions accordingly.                 

                                                           




     




                [10]

Section C

Answer any two  questions
Question 9
(a) A superclass Shape is defined as follows:

java

class Shape {

    protected double area;

    public Shape() {

        area = 0.0;

    }

    public void calculateArea() {

        area = 0.0;

    }

    public void display() {

        System.out.println("Area: " + area);

    }

}

Define two subclasses:

· Circle - with data member radius and method to calculate area (πr²)

· Rectangle - with data members length and breadth and method to calculate area (length × breadth)

Both classes should override the calculateArea() method.
  


     
   

                              


  

                                                                                                    [5]   
Question 10.
In a computer game, a vertical column and a pile of rings are displayed. The objective of the game is to pile up rings on the column till it is full. It can hold 10 rings at the most. Once the column is full, the rings have to be removed from the top till the column is empty and then the game is over. Define the class RingGame with the following details:

Class name : RingGame

Data members/instance variables

ring [ ] : array to hold rings (integer)

max : integer to hold maximum capacity of ring array

upper : integer to point to the upper most element

Member functions

RingGame(int m) : constructor to initialize, max = m & upper to –1.

void jump-in(int ) : adds a ring to the top of the column, if possible. otherwise, displays a message “Column full. Start removing rings”.

void jump-out( ) : removes the ring from the top, if column is not

empty. otherwise, outputs a message,

“Congratulations. The game is Over”.

Specify the class RingGame giving the details of the constructor and functions void jump-in(int) and void jump-out( ).       Name the relevant data structure,                                                                 

 [5]                                
Question 11.
  a)  Write a method /algorithm to return  the sum of all the nodes of a linked list using the recursive /iterative method 
int countNodes(Node start)

Where class specification is 

class Node { int num;Node link}

 b) Define a BST , Depth of BST 
 c) Write  algorithm for in order  traversal of a tree   
























[2+2+1]

