Guess Paper - 2008 
Class – XII
Subject – Computer Science

 (Three hours)

Answer all Questions in Part I (compulsory) and seven questions from Part II, choosing three questions from Section A and four questions from Section B.

PART I

Answer all questions in this Part

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

Question 1. 












[10]
(a) Use the truth table to show that : (A+B)’ + (A+B’)’ = A’

(b) State the involution law. Verify it using the truth table. 

(c) Given the Boolean Function F(x,y,z) = Σ(2,3,4,6,7). Reduce it using Karnaugh’s maps. 

(d) Draw the logic gate diagram for the following function 

 F(a,b,c) = a’. b + a . b’ + c 

(e) Find the complement of X. (Y.Z’ + Y’. X) using De Morgan’s law. Show the relevant reasoning. Do not reduce the function.

Question 2.












[10]
(a) Write the truth table for two input AND gate and two input NAND gate. What is the relation between the two? Write the SOP expression for 2 input NAND gate.

(b) What is the relation between SOP and POS expression.

(c) Convert the following infix expression to its postfix form:

(P-Q)*(R/S) + T-U
(d) Show that if xy=0, then x     y = x + y.

(e) Given the Boolean Function F(a,b,c) = ∏(0,1,3,5,7). Reduce it using Karnaugh’s maps.

Question 3.

(a) The following public function is part of some class. Assume that a and b are always positive integers. Answer the given questions. Give the dry run/working.







int unknown(int a, int b)

{ int ans,sm,la;

  if(a<b)

  {  sm=a;


la=b;

  }

  else

  {
sm=b;


la=a;

  }

ans=la;


while(ans%sm!=0)



ans+=la;

return ans;


}

(i) What value will be returned by the expression unknown(7,5)?




[2]
(ii) What value will be returned by the expression unknown(6, 8 )? 



[2]
(iii) In one line say what is being computed by the function unknown( ).

 

[1]
(b) The function find has been written to do a binary search for the integer m in the sorted integer array data. The array is sorted in ascending order. If m is present in data then it return 1 else 0. 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.

int find(int m,int data[],int size)

{ int found=0,j=0,k=?1?;

  while(?2?)

  {
int i=(j+k)/2;


if(m = = data[i])


{  ?3?


   break;


}


else if(?4?)



j=i+1;



else




k=i-1;

  }

  return ?5?;

}

(i) What is the expression or statement at ?1?.






[1]

(ii) What is the expression or statement at ?2?. 






[1]

(iii) What is the expression or statement at ?3?. 






[1]

(iv) What is the expression or statement at ?4?. 






[1]

(v) What is the expression or statement at ?5?. 






[1]
PART II

Answer seven question in this part, choosing three questions form Section A and four questions form Section B.

SECTION A

Answer any three questions from this Section.

Question 4.

An Insurance company issues a policy to an applicant only when the applicant satisfies at least one of the following conditions:

· The applicant is a married male of age 25 years or above.

· The applicant is a female who never had a car accident.

· The applicant is a married female had has had a car accident.

· The applicant is a male below 25 years.

· The applicant is not below 25 years and has never had a car accident.


INPUTS ARE:



M:- The applicant is married


(1 indicates yes and 0 indicates no)



S:-   The applicant is a male


(1 indicates yes and 0 indicates no)



C:-   The applicant has had a car accident. 
(1 indicates yes and 0 indicates no)



Y:-   The applicant is below 25 years

(1 indicates yes and 0 indicates no)


OUTPUT IS:



I:-    Denotes, Issue the Policy
(1 indicates it is issued and 0 indicates it is not issued)

(a) Draw the truth table for the inputs and outputs given above.




[5]
Write the SOP expression for I(M, S, C, Y).

(b) Reduce I(M, S, C, Y) using Karnaugh’s map.





[5]
Draw the logic gate diagram for the reduced SOP expression for I(M, S, C, Y) using AND & OR gates. You may use gates with two or more inputs. Assume that variable and their complements are available as inputs.

Question 5.














(a)
Given the Boolean function F(A,B,C,D) = Σ (0,1,6,7,8,9,10,14,15).

Use Karnaugh’s map to reduce this function F, using the given SOP form. Draw the logic gate diagram for the reduced SOP form. You may use gates with more than two inputs Assume that variables and their complements are available as inputs. 








[5]
(b)
Now given D(A,B,C,D) = π (2,3,4,5,11,12,13).


Use Karnaugh’s map to reduce this function D using the given POS form. Draw the logic gate diagram for the reduced POS form. You may use gates with more than two inputs. Assume that variables and their complements are available as inputs








[5]
Question 6. 












[10]
(a) Explain De morgan’s theorem and prove if by using truth table

(b) Verify the following law by using the truth table:

                                  (A   B)   C =     A   (B O C) 

Question 7.












[10]
A half-subtractor is a combinational circuit that subtracts one bit from another and finds their difference (D). it also has an output (B) to specify if 1 has been borrowed from the place of next higher. Its truth table is:



INPUT






OUTPUT

Minuend
Subtrahend



Borrow
Difference

    X

         Y




     B 

       D


0
0
0
0


0
1
1
1


1
0
0
1


1
1
0
0

(a) Write the SOP (sum of products) expressions for B and D.

(b) Implement these using NOT, AND, OR gates. Show the output at each stage.
(c) Implement these using NAND gates only. Show the output at each stage.
SECTION B

Answer any Fou r question from this section.

Each program should be written in such a way that it clearly depicts the logic of the problem.

This can be achieved by u sing mnemonic names and comments in the program.

The programs must be written  in  Java.
Question 8.












[10]
A class stringop is designed to handle string related operations. Some member of the class are given below:

Data member

:

txt – to store the given string 

Member function 
:


(i) stringop() – constructor

(ii) void readList() – to accept the string

(iii) char caseconvert(char) – to convert the letter to other case

(iv) void circulardecode() – to decode the string by replacing each letter by converting it to opposite case and then by the next character in a circular way. Hence “AbZ” will be decoded as “bCa”.

Specify the class giving the details of the char caseconvert(int ) and void circular decode () only. You may assume that other functions are written for you. You do not need to write the main( ).

Question 9. 












[10]

The employee records are stored using a class employee, which has the following description:


Class name:

employee

Data members:
int empcode

to store the employee code





String name

to store the employee’s name





int hrsworked

to store the number of hours worked per week





float rate

to store the rate of payment per hour in rupees


Member functions:





inputdata( )

to read from keyboard for an employee 





displaydata( )

to display the data for an employee





computewage( )
to compute wage for an employee

compute weekly wages for each employee as follows:

wages = hrsworked * rate


Output the result in the following format:

Employee Wages


Employee Code 
Name

Hours Worked

Rate

Weekly Wages

Question 10. 











[10]
Class MyArray contains an array of n intergers(n<=100) that are already arranged in ascending order. The subscripts of the array elements very from 0 to n-1. Some of the member functions of MyArray are given below:

Class name:





MyArray
Data members




arr-an array of n integers








n-size of the array

Member functions

MyArray( )





constructor to initialize n=nn and the array arr 

void readArray( )
reads n integers that are arranged in ascending order

void displayArray( )
display n integers

int binarySearch(int value)
searches for the value in the array using the binary search technique. It returns the subscript of the array element if the value is found, otherwise it returns –999.

(a) Specify the class MyArray giving the details of the void displayArray( ) and int binarySearch(int value) only. You may assume that the other functions are written for you. You do not need to write the main function.

(b) What change would be necessary in the method binarySearch(int value). If the given array was arranged in descending order?

(c) When will binary search technique fail to work?

Question 11. 











[10]
Class Sorter contains an array of 100 integers. Some of the member functions of Sorter are given below:

Class name:



Sorter

Data members


an array of 100 integers

Member functions:

Sorter( )



constructor

void readlist( )


to input 100 integers

void displaylist( ) 


to display the list if sorted integers

int indexofmin(int startindex,
returns the index of the smallest integer in the array, between int lastindex)


the startindex and the last index.

void selectionsort( )
sorts the array in ascending order using the selection sort algorithm.

Specify the class Sorter giving the details of the constructor and the functions void displaylist(), int indexofmin(int startindex, int lastindex), void selectionsort( ). You may assume that the other functions are written for you. You do not need to write the main function.

Question 12. 











[10]
A class quad contains the following data members and member functions to find the roots of a quadratic equation.

Class name

:
quad

Data members 

:
a, b, c , x1, x2 of double type

Member function
:

(i) quad(double, double, double) – constructor to assign values to the data members.

(ii) float discriminate ( )
:
to return b2 – 4ac

(iii) void root_equal ()
:
to display the root if both roots are equal

(iv) void imag( )

:
to display the roots if roots are imaginary.

(v) void root_real( )
:
to display the two real, unequal roots.

(vi) void root( )

:
to call other appropriate functions to find the solution of the problem.

Specify the class quad giving the details of all functions.

