Sample Paper - 2
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) Using NOR gates only, draw AND, OR and NOT gate.





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

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





   
[2]
b)   Name the universal Gates.
   






   
[2]
c)   Each element of an array a [-15…10, 15…40] is stored in the memory with each element requiring 2 bytes of storage. If the base address is 2000, determine the location of a [3] [20] 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)   What is data structure? What are the different types of data structure?


   
[2]

Question 3.

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

void test ()
{


int a [] = {3, 6, 9, 2, 5};


for (int i=0; i<4; i++)

{
for (int j=i+1; j<5; j++)


   
{
if (a[i] < a [j])




{



   
int t = a[i];



   
a [i] = a [j];



   
a [j] = t;

         

}

      
}

   }

}

i) State the final value of i, j at the end of the function.



      
[1]

ii) What are the values stored in the array a [ ] after this function is executed?

      
[2]

iii) In one line say what is being done by the function test (). State the technique used. 
      
[2]
b)   The function show () is a function, assume that the parameter n is greater than 1 when the function is invoked.

void main ( )












{

show (n, 2);

//function call

}
int show (int x, int y)

{


if (x == y)

return 1;


if( x% y == 0 || x ==1)

return 0;

else

return show(x, y+1);
}

iv) What will the function show ( ) return when the value of n is 11.



   [2]

v) What will the function show ( ) return when the value of n is 18.



   [2]

vi) In one line say what the function show (. . .) is doing. 
     



   [1]

Part-II

Section A

Answer any three questions.
Question 4.

a) Given the Boolean function:







   [5]

F (A, B, C, D) = ∑ (0, 1, 2, 4, 5, 7, 11, 13, 15)

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) =  (2, 3, 4, 7, 9, 10, 11, 12)

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 National college of Journalism is offering courses in three different categories of Journalism, which are the print, the web and the broadcasting media.

A student is eligible to apply if he/she satisfies any one of the following conditions:

· The student is a graduate in any discipline with an aggregate percentage of 75 or above and with a record of literary skills.
OR

· The student is a graduate in Mass Communication with an aggregate percentage of 75 or above.

The inputs are:

A:
Graduate in any discipline.

B:
Graduate in Mass Communication.

C: 
Aggregate percentage of 75 or above.

D:
Record of literary skills.
Output:

X:
Denotes eligible to apply [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 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 2 by 4 decoder.
   
   [4]
b) What is a Half Adder? Draw the truth table, derive its Boolean expression and draw a logic diagram for Half Adder.








   
   [6]

Question 7.

a) Verify that (Z + X) (Z + X’ + Y) = (Z + X) (Z + Y)





   [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) =  (2, 3, 4, 7) = Σ (0, 1, 5, 6)





   [4]
b) Using the truth table, prove that:







   [3]
(A + B)’ + (A + B’)’ = A’
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.
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 Number are given below:
 
[10]

Class Name


Number

Data Members


num (long integer)


Member functions/ Methods

Number ()


constructor to assign 0 to num.


Number (long n)


constructor to assign n to num.


void digitfreq ()


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

int sumdigits () 


to return the sum of the digits of the number.
Specify the class Number giving the details of the two constructors and functions void digitfreq () and int sumdigits (). You do not need to write the main function.
Question 10.
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 Selection sort technique.

int search (int) 
to search and return 1 if an employee code is found in the array otherwise return 0. 

Specify the class Indexarray giving the details of the constructor and functions void fillarr ( ), 

void sortarr (), int search ().You do not need to write the main function.

Question 11.
Class ChaArray contains an array of n characters (n<=25). Some of the member functions/ data members are given below:








 

[10]
Class Name


ChaArray


Data Members


arr [ ] (char), size (integer)

Member functions/ Methods:


ChaArray ()


constructor to assign instance variables to NULL.

ChaArray (char c [ ])
constructor to assign character array c to the instance variable.


void display ()


to display the list of n characters.

void move ()
to move all the upper case letters to the right side of the array and the lower case letter to the left side of the array without using any standard sorting technique, e.g.


Input: t D f s X v d; Output: t d f s v X D. 

Specify the class ChaArray giving the details of the two constructors and the functions void display ( ) 
and void move ().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.
void change ()


to swap a and b if a<b.
int rechcf (int, int) 
to find hcf using the recursive technique. 

int lcf (int, int, int) 
to find lcf 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.
Strange is an entity which can hold at the most 20 integers. The Strange restriction is that an integer can only be added from the top or removed from the top. This is like a pile of China plates where we add a plate to the pile from the top and remove a plate from the top only. Some of the member functions/ data members are given below:

Class Name


Strange

Data Members:

int ele [ ]



The array to hold the integers elements.

int cap



The maximum capacity of the integer array.


int top



The point to the index of the topmost element.


Member functions/ Methods:


Strange (int c)


constructor to initialize the data cap = c and top = -1.

void pushitem (int val)
add the integer value to the top of strange if possible, otherwise outputs a message “Strange is Full”.
int popitem () 
removes the integer from the top of Strange and returns it if Strange is not empty, otherwise outputs a message “Strange is empty”. 
a) Specify the class Strange giving the details of the constructor and the functions void 

       pushitem (int val) and int popitem () only. 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 14.
Design a class Stringfun to perform various operations on strings without using built-in functions except for finding the length of the string. Some of the member functions/ data members are given below:
 
 [10]

Class Name


Stringfun

Data Members


str [ ] (to store the string)

Member functions/ Methods:

void input ()
to accept the string
void words ()
to find and display the number of words, number of vowels and number of uppercase characters in the string.

void frequency ()


to display frequency of each character within the string.

Specify the class Stringfun giving the details of the functions void input (), void words (), and 

void frequency ().You do not need to write the main function.
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