Sample Paper – 3

Computer Science (Theory)

Class-XII

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

Attempt all questions from Part I (compulsory) and any seven questions from Part II, choosing three questions from Section A and four questions from Section B.

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

Part-I
Answer all questions.

Question 1.

a) State the two Absorption Laws of Boolean Algebra. Verify any one of them using the truth table.  
   [2]

b) What is the canonical form of Boolean Expression? State the two types of canonical form.
   
   [2]

c) Define maxterm and minterm of a Boolean expression. What is relation between them?

   
   [2]

d) What is the application of Boolean algebra in Computer Science?



   
   [2]

e) Reduce the following to its simplest form using laws of Boolean algebra.
 
C.D’ + A + C’.D’ + A.B 







   
   [2]
Question 2.

a)  Mention difference between a static data member and an ordinary data member in a class.   
   
   [2]
b)  Name the universal Gates.
   






   
   [2]
c)  An array a [3] [4] is stored in the memory with each element requiring 4 bytes of storage. If the base address of 

   a [0] [0] is 2000, determine the location of a [2] [3] when the array is stored row major wise. 

   [2]
d) Reduce the following three input function into its simplest form:



   
   [2]   


F(X, Y, Z) = ∑ (0, 1, 3, 5)

e) Define Encapsulation.


   






   [2]

Question 3.

a) The function test() is a member function/ method of some class:

int test (int x, int y)

{

if (x >= y)

{

x = x-y;

return test(x, y);


}
else
return x;

}

i) What will the function test (20, 5) return.



      


   [2]

ii) What will the function test (24, 7) return.



      


   [2]

iii) In one line say what the function test (. . .) is doing. 
     



   [1]
b) The following is a function of some class. It returns 1 if the number is a perfect number otherwise it returns 0.

 /* A perfect number is a number which is equal to the sum of its factors other than the number itself.*/

int perfect (int n)

{


int ?1?;


for (int i=1; ?2? ; i++)


{



if (?3?)



sum ?4?;


}


if (?5?)


return 1;


else


return 0;

i) What is the expression/ value at ?1?







   [1]

ii) What is the expression/ value at ?2?







   [1]

iii) What is the expression/ value at ?3?







   [1]

iv) What is the expression/ value at ?4?







   [1]

v) What is the expression/ value at ?5?







   [1]

Section A

Answer any three questions.
Question 4.

a) Given the Boolean function:







   [5]

F (A, B, C, D) = ∑ (5, 6, 7, 8, 9, 10, 14)

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

b) Given the Boolean function:







   [5]

X (A, B, C, D) =  (0, 2, 3, 4, 5, 11, 12, 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.

A given the Boolean function F (A, B, C, D) = Σ (1, 3, 7, 9, 11, 15)

a) Use Karnaugh’s map to reduce this function F. Draw the logic gate diagram for the reduced SOP    expression using the basic NOT, AND, OR gates. You may use gates with more than two inputs. 

   [5] 

   b) Now implement the circuit in (a) using the NAND gates only. Show relevant reasoning at each step.          [5]
Question 6.

a) What is a decoder? Draw the truth table and a logic circuit diagram for a 3 by 8 decoder.
   
   [4]
b) What is a Full Adder? Write the SOP expressions for SUM and Carry. Simplify the expressions 

 algebraically using Boolean Algebra.





   
   
   [6]
Question 7.

a) Verify that (A + B)’+ (A + B’)’ = A’





   

   [3]
b) What do you understand by a Multiplexer? State any one application of a multiplexer circuit.  
   [3] 

c) Write the SOP expression corresponding to the following truth table and draw its logic gate diagram. 






   
   


   [4]
	A
	B
	C
	F

	0
	0
	0
	0

	0
	0
	1
	0

	0
	1
	0
	1

	0
	1
	1
	1

	1
	0
	0
	0

	1
	0
	1
	0

	1
	1
	0
	1

	1
	1
	1
	1


Question 8.
a) Prove that F (A, B, C) =  (0, 2, 4, 6) = Σ (1, 3, 5, 7)





   [4]
b) Verify that X’.Y.Z + X.Y.’Z + X.Y.Z’ + X.Y.Z = X.Y + Y.Z + Z.X




   [3]
c) State the dual form of the following: XY’(XY’Z + X + (XZ)’)




   [3]

Section B

Answer any four questions.

The program must be written in C++.

Question 9.
Write a program to input the elements in two arrays and merge it into one array.

   

  [10]


Example-
Input:
a [ ] = {2, 3, 5, 6, 9}




b [ ] = {1, 3, 4, 7, 8}




Output:





c [ ] = { 1, 2, 3, 4, 5, 6, 7, 8, 9}
Question 10.
A class called Number has been defined to find the frequency of each digit present in it and the sum of the digits and to display the results. Some of the members of the class are given below:



  [10]

Class Name

:
Number

Data Members

:
num (integer)


Member functions/ Methods:



Number ( )

:
constructor to assign 0 to num.


void digitfreq ( )

:
to find the frequency of each digit and to display it.


Int sumdig ( )

:
to return the sum of digits of the number.

Specify the class Number giving the details of constructor and functions void digitfreq() and int sumdig(). You do not need to write the main function.
Question 11.
Class Indexedarray contains the employee code of 25 employees. Some of the member functions/ data members are given below:








 
  [10]
Class Name

:
Indexedarray


Data Members

:
arr [ ] (integer)


Member functions/ Methods:

Indexedarray ()

:
constructor to assign the code to 0.


void fillarr ()

:
to input the code in the arr [ ].

void sortarr ()

:
to sort the array variable using Bubble sort technique.

int binsearch (int [ ], int)      : 
to search and return position if an employee code is found in the array otherwise return -1. 

Specify the class Indexarray giving the details of the constructor and functions void fillarr ( ), void sortarr (), int binsearch ().You do not need to write the main function.
Question 12.
Class Hifact has been defined to find the HCF of two numbers using the recursive technique. This HCF is used to find the LCM of the two numbers. Some of the member functions/ data members are given below:

[10]
Class Name

:
Hifact

Data Members

:
a, b, hcf, lcm (integer)


Member functions/ Methods:


Hifact ()


:
constructor to assign initial values to the data members.


void getdata ()

:
to input the values of a and b.
int rechcf (int, int)               :
to find hcf using the recursive technique. 

int lcm (int, int, int)               :
to find lcm using a, b and hcf. 

void result ()                       :  
to invoke rechcf (), lcm () and to print lcm, hcf of the two numbers. 
Specify the class Hifact giving the details of the constructor and the functions void getdata (), void change (), int rechcf (), int lcm () and void result. Write the main function and find the lcm and hcf of any two integers.
Question 13.
A class Mystring has been defined for the following methods/ functions:
Class Name

:
Mystring

Data Members

:
str [] – to store a string






len – length of the given string from the input

Member functions/ Methods:

Mystring ( )

:
constructor


void readstring ( )

:
reads the given string from the input


int code (int index)
:
returns ASCII code for the character at position index


void word ( )

:
displays longest word in the string

Specify the class Mystring giving the details of the constructor and void readstring ( ), int code (int index), void word ( ). The main function need not be written.

Question 14.
Write a program to accept a string and display the same in reversed order.

Example: Input

:
Computer is fun.


   Output
:
fun is Computer
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