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Computer Science
Sample Paper

Class – XII

Question 1. 
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(a) Simplify A.B+A’.C+B.C using the laws of Boolean Algebra. At each step state clearly the law used for simplification.

(b) Why is the NOR gate regarded as Universal Gate? Draw the logic gate symbol and make the truth table for the two input NOR gate.
(c) State Absorption Laws. Verify one of the Absorption laws using a truth table.

(d) Using Boolean Algebra show that the dual of exclusive OR is equivalent to the complement of exclusive OR.

(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.  
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(a) Convert the following infix expression to its postfix form:
A + ((B+C)-(D+E)*F)/G

(b) What is the principle of duality? Give one example.
(c) Find the complement of F= X + Y.Z; then show that F.F’=0 and F+F’=1
(d) Obtain the logic circuit of the following boolean expression using NOR gates only

F(X,Y,Z) = (X + Y).(Y + Z).(Z + X)

(e) Write the product-of-sum for the Boolean function, F(A,B,C) whose output is 0 only when:
A=1, B=0, C=0; A=0, B=1, C=0; A=0, B=0, C=1; A=1, B=1, C=1

Question 3.

(A) Give the output of the following program segment.

int x=0;

do

{
if(x<3)

{
x+=2;

System.out.println(x);

continue;

}

else

{
System.out.println(++x);

break;

}


}while(x<10);
(B) The program has been written to determine a natural number n is prime or not. 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.

public static void main(String args[])throws IOException
{
InputStrreamReader ir=new InputStreamReader(System.in);


BufferedReader br=new BufferedReader(ir);

 
int n,i,c=0;


System.out.println(”Enter No”);


n=Integer.parseInt(br.readLine());

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



{
if(?2?= =0)




{
?3?;





?4?;




}



}


if(?5?)



System.out.println(”Prime No”+n);

}

(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?
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PART II

SECTION B

Question 4.  
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(a) Given the Boolean function F(A,B,C,D) = Σ (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. 









(b) Now given D(A,B,C,D) = π (0,2,5,7,8,10,13,15).


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


Question 5.  
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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.






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

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







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 6.  
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(a) What is a Full Adder? Draw the truth table, derive its Boolean expression and draw a logic diagram for Full Adder.
(b) Prove that X’ 
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 Y = X 
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 Y’ = (X 
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 Y)’ = X.Y + X’.Y’
(c) State the dual form of the following:

XY’ (XY’Z + X + X’Z’)

Question 7. 
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(a) Prove that F(A,B,C) = π (2,3,4,7) = Σ (0,1,5,6)
 (c) Using NOR gates only draw a logic diagram to construct NAND gate.

(d) Verify that ((P’ + Q).(Q’ + R))’ + (P’ + R) = 1
SECTION B

Question 8.
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A class Number has been defined to find the frequency of each digit present in it and the sum of the digit and to display the results. Some of the members of the class Number are given below: 

Class name


Number

Data member


num – long integer type


Member functions:


Number( )


constructor to assign 0 to num


Number(long a)

constructor to assign a to num


void digitFrequency( )

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


int sumDigits( )

to returns the sum of the digits of the number.
Specify the class Number giving the details of the two constructors and functions void digitFrequency( ) and int sumDigits( ). You do not need to write the main function.
Question 9.
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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 10.
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There is class Ascending that contains integers that are already arranged in ascending order. Some of the member functions of Ascending are given below: 

Class name



Ascending


Data member


int a[ ]




an array of integers sorted in ascending order.


int size




number of integers in the array


Member function


Ascending( int n)


constructor to create an Ascending list of size n


void displayList( ) 


to display the list of integers


Ascending merge(Ascending a1)
to merge the ascending list a1 with the current Ascending list object and return a third Ascending list which is also sorted in ascending order.

Important: While generating the final Ascending list both the original Ascending lists must be scanned only once. Elements common to the two list should appear only once in the third Ascending list.

Specify the class Ascending giving details of the function void displayList( ) and Ascending merge(Ascending a1) only.
Question 11.
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Declare a class Poly to represent a poly equation with the following data members. Array of coefficient, Array of exponent, no of terms. The class also contains following member functions:

· Constructors to initialize data members

· To input a poly equation.

· Addition of two poly equations

· To display a poly equation.

Question 12.
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A class called Time has been defined to calculate the time related functions. Some of the functions in Time are shown below:


Class name:




Time


Data members



hh – hours








mm – minutes


Member functions:


Time( 
)




constructors


void readtime( )



to read time in 24 hour mode as hh mm.


void disptime( )



to display time in 24 hour mode as hh mm


int timetominutes(time)


to find total number of minutes in hh mm


void minutestotime(int)


to convert total number of minutes into hh mm

void diff(time endtime, time starttime)
to find the difference between endtime and starttime in hours and minutes

(a) Specify the class Time giving the details of the constructor, int timetominutes(time), void minutestotime(int), void diff(time endtime, time starttime) only. You may assume that the other functions are written for you. You do not need to write the main function.

(b) What care do you need to take while designing void diff(time endtime, time starttime)?

Mentors – 7800778722


 Page 1

_1219431517.unknown

_1219431562.unknown

