Sample Paper-1

Computer Science (Theory)

Class-XII

 (Three Hours)
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This paper is divided into two sections.

Answer  all questions in  Part I (compulsory) and any seven questions from Part II, choosing three questions from Section-A, two from Section-B and two from Section-C.

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

Part-I
Answer all questions.

Question 1.

a) Draw the truth table to prove Bi-conditional elimination law.
   




[2]

b) Answer the following questions related to the gate given below:




[2]
Inputs
A


Output
B

i) What is the output of the above gate if Input A=0, B=1?

ii) What are the values of the inputs if output=1? 

c) Find the complement of: x (y’.z’ + y.z)







[2]

d) Simplify a.b + a’.c + b.c using the laws of Boolean algebra.





[2]
e) For the following truth table where A, B, C are inputs and X is the output,



[2]
	A
	B
	C
	X

	0
	0
	0
	1

	0
	0
	1
	0

	0
	1
	0
	0

	0
	1
	1
	1

	1
	0
	0
	1

	1
	0
	1
	0

	1
	1
	0
	1

	1
	1
	1
	0


Write: 
i) Canonical Sum of Products expression

ii) Canonical Products of Sum expression
Question 2.

a) Convert the following infix expression to its postfix form:

A + [(B + C) + (D +E) * F] / G





   
[2]
b) Each element of an array a [15][20] requires ‘s’ bytes of storage. If the address of a[6][8] is 4580 and the Base Address at a[1][1] is 4000, find the width  ‘s’ of each cell in the array a[][] when the array is stored as column  major wise. 









[2]

c) Define the terms Best-case and Average-case in complexities.


   

[2]   
d) Explain any two standard ways of traversing a Binary tree.




[2]
e) Define Polymorphism.








[2]
Question 3.

a) The following function comb() and combo() are a member function/ method of some class. Give the output when the function combo() is called. Show the dry run/ working.




[5]
void combo ()
{


for (int i=0; i<5; i++)

{

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


System.out.print (“ “+comb(i, j));



System.out.println ();


}
}

int comb(int m, int n)

{

int c=1;

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

c= c*m/ i;

m--;

}

return c;

}
b) The following function trial() and perform() are a part of some class. Answer the following parts given below.
int trial(int n)

{

if(n==1)

return  2;

else if(n==2)

return 3;

else

return  trial(n-1)+trail(n-2);

}

void perform (int p )











{

int x;
for(int i=1;i<=p;i++)

{

X=trial(i);


System.out.print (x + “ “);

}

}

i) What will the function trial ( ) return when the value of n is 4.



   [2]

ii) What will be the output of the function perform ( ) when the value of p is 5.


   [2]

iii) In one line say what the function trial (. . .) is doing apart from recursion?     

   
   [1]

Part-II

Section A

Answer any three questions.
Question 4.

a) Given the Boolean function:







   

F (A, B, C, D) = ∑ (0, 2, 6, 8, 10, 11, 14, 15)

i) Use Karnaugh’s map to reduce this function F, using the given SOP form.


   [4]

ii) Draw the logic gate diagram for the reduced SOP expression using NAND Gate only.

   [1]
b) Given the Boolean function:







   [5]

X (A, B, C, D) =  (0, 1, 2, 3, 5, 7, 9, 13)

Use Karnaugh’s map to reduce this function X, using the given POS form. Draw logic gate diagram for the reduced POS form.

Question 5.

The immigration rules of a country allow the issue of work-cum-stay permits to an applicant only if the applicant satisfies any one of the following conditions:
· The spouse of the applicant is a permanent resident of that country, having lived there for at least 5 years.
OR

· The applicant possesses certain special skills as specified in the ‘Skill Requirement List’ of the country and is sponsored by a permanent resident of that country. 
The inputs are:

A:
The spouse or sponsor has permanent residence status.
B:
The spouse has lived in the country for 5 or more years.

C: 
The applicant possesses the required special skills.

D:
Sponsorship by a permanent resident.

Output:

X:
Denotes eligible for permit issue. [1 indicate yes and 0 indicates no in all cases] 

a) Draw the truth table for the inputs and outputs given above and write the SOP expression for X (A, B, C, D). [5] 

b) Reduce X (A, B, C, D) using Karnaugh’s map. Draw the logic circuit diagram for the reduced expression
    [5]

Question 6.

a) What is a decoder? Draw the truth table and a logic circuit diagram for a 2 by 4 decoder.
   
   [4]
b) State the principal of duality. Give one example.





   [2]
c) From the Logic circuit diagram given below, name the parts (1), (2), (3) and finally derive the Boolean expression and simplify it:








   [4]

A


(1)
B




(2)
  (3)
C







F (A, B, C)

Question 7.

a) State the difference between a multiplexer and a decoder.




   [2]

b) Given F(x,y,z) = ∑(1, 3, 7)




   



   [2]

Prove F(x,y,z) =   (0, 2, 4, 5, 6)

c) Draw the logic gate diagram for the Boolean function:





   [3]

F (A, B, C) = (A’ + B). (B’ + C) making use of NOR gates only.

d) Draw the truth table and logic circuit diagram foe a decimal to binary encoder.


   [3]

Section B

(Answer any two questions)
The programs must be written in Java.

Question 8.
Design a class Prime to fill an array of order m x n where the maximum value of both m and n is 20, with the first m x n prime numbers row-wise. The details of the members of the class are given below:  
 
[10]

Class Name

:
Prime

Data Members




arr[][]


:
two dimensional integer array


r, c


:
integer to store the number of rows and columns.



Member functions/ Methods

Prime ()


:
constructor to accept the size of the array.


int isPrime (int) 

:
to return 1 if the number is prime and 0 if not prime.


void fill ()

:
to fill the elements of the array with the first m x n prime numbers.

void display ()

:
display the array in matrix form.

 Specify the class Prime giving the details of the constructor and functions int isPrime (int), void fill () and void display () with main () function to create an object and call the function accordingly.
Question 9.
A Transpose of an array is obtained by interchanging the elements of the rows and columns. A class Transarray contains a two dimensional integer array of order m x n. The details of the members of the class are given below:
Class Name

:
Transarray





[10]

Data Members:


a[ ][ ]

:
stores the matrix elements



ta[ ][ ]

:
to store the transpose of a given matrix



r, c

:
to store the number of rows and columns


Member functions/ Methods:

Transarray (int m, int n)
:
constructor to assign size of the matrix
void fillarr ()

:
to enter elements in the matrix a[ ][ ].


Void transpose ()

:
to find and store the transpose in the matrix ta[ ][ ].
Void disparr ()

:
displays transpose in a matrix form.
Specify the class Transarray giving the details of the constructor and functions void fillarr ( ), void transpose ( ) and void disparr ( ).You need not write the main function.

Question 10.
The Combination function C (n, k) gives the number of different (unordered) k-elements Subsets that can be found in a given set of n elements. The function can be computed from the formula:


C (n, k) = 
Design a class Combination to implement this formula. Some of the member functions/ data members are given below:








 


[10]
Class Name

:
Combination

Data Members

:
n, k, c (integer)

Member functions/ Methods:


Combination ()

:
constructor to assign instance variables to 0.

Void read ()
:
to accept the value of the data members.


Int fact (int) 

:
return the factorial of a number using recursion technique
void compute ()
:
calculate the combination value

void display ()
:
to show the result 

Specify the class Combination, giving the details of the constructor and the functions void read ( ), int 

fact (int), void compute ( ) and void display ( ) with the main ( ) function to create an object and call the member functions according to enable the task.
Section – C

(Answer any two questions)
The programs must be written in Java.
The Algorithm must be written in general/ standard form.
Question 11.
A library issues books on rental basis at a 2% charge on the cost price of the book per day. As per the rules of the library, a book can be retained for 7 days without any fine. If the book is returned after 7 days, a fine will also be charged for the excess days as per the chart given below:
Number of excess days


Fine per day (Rs.)
1 to 5





2.00
6 to 10





3.00

Above 10 days




5.00

Design a class Library and another class Compute to perform the task. The details of the two classes are given below:

Class Name

:
Library

Data Members:


name 


:
name of the book


author


:
author of the book


p


:
price of the book in decimals

Member functions/ Methods:

Library (…)

:
Parameterized constructor to assign values to data members

 
void show ()

:
displays the book details

Class Name

:
Compute

Data Members:


d 


:
number of days taken in returning the book.


f


:
to store the fine


Member functions/ Methods:
Compute (…)

:
Parameterized constructor to assign values to data members of both 

the classes
 
void fine ()

:
calculates the fine for the excess days

void display ()

:
displays the book details along with the number of days, fine and the 

total amount to be paid. Total amount is calculated as:






(2% of price of book * total no. of days) + fine
Specify the class Library, giving the details of the constructor and the functions void show ( ). Using the concept of Inheritance, specify the class Compute giving the details of constructor, void fine () and the void display () function. You need not write the main function.
Question 12.
Chain is an entity which can hold at the most 20 integers. The Chain enables the user to add and remove integers from both the ends i.e. front and rear. Define a class Chain with the following details:

Class Name

:
Chain

Data Members:

ele [ ]


:
The array to hold the integers elements.

cap


:
The maximum capacity of the integer array.


front


:
The point to the index of the topmost element.

rear

Member functions/ Methods:


Chain (int c)

:
constructor to initialize the data cap = c and front = rear = -1.

void pushfront (int val)
:
add the integers from the front index if possible, otherwise outputs a 
message “Chain is full from front”.
void pushrear (int val)
:
add the integers from the rear index if possible, otherwise 
outputs a message “Chain is full from rear”.
int popitem () 
removes the integer from the rear of Chain and returns it if Chain is not empty, otherwise return -999. 
a) Specify the class Chain giving the details of the constructor and the functions void        pushfront (int val), void pushrear (int val) and int popitem () . You do not need to write the main function.
   








   [8]
b) What is the common name of the entity described above?



   [1]

c) State one of its applications.






   [1]

Question 13.
a) Write an algorithm for inserting a Node in a linked List.





   [3]

b) Answer the following from the diagram of a Binary Tree given below:



   [4]
 



1. Name the leaves of the tree.
2. Depth of the tree.

3. Write the path between A to G.

4. State the level of node E.
c) For the given Binary Tree write the: i) Preorder Traversal ii) Inorder Traversal iii) Postorder Traversal
   [3]
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