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Answer all questions from Part I and seven questions from Part II choosing three questions from Section A and four questions from Section B.

Part I [30 Marks]

Attempt all questions from this part.

While answering Questions in this part, indicate briefly your working and reasoning wherever required.

Question 1

Answer the following questions briefly:

(a) Show that A+A’.B = A+ B using Truth Table.
[2]

(b) State the De Morgan’s Laws. Verify any one of them using Truth Table [2]

( c) Simplify the following 3- input function into its simplest form.

[2]


F(x,y,z) = ∑ (1,2,4,5,6)

(d) Find the complement of:

F(a,b,c,d) = [a’ + { (b+c).(b’+d’)}]

[2]

(e) Draw the logic gate diagram and truth table for XNOR gate.
[2]

Question 2

Answer the following questions:

(a) If P= A+B.C, then prove that P.P’ = 0 and P+P’ = 1.

[2]

(b) Draw the logic gate diagram for the following function using XOR gate only.

F(a,b,c) = a’.b + a.b’ +c. You may use gate with more than 2 inputs. Write the output at every stage.







[2]

(c ) What is a DECODER ? State any one of its applications.

[2]

(d) Represent the Boolean Functions F(a,b) = a+b. using only NOT and OR gates.

(e) What is a UNIVERSAL gates? Name them.

[2]

Question 3.

(a) The following public function is part of some class. Assume n is always positive. Answer the given questions. Give the dry run working.

Int first(int n)

{


Int I,k;


If (n%2 == 0)


{



I=n/2;



K=1;


}


Else


{



K=n;



N++;



i=n/2;


}


While (i>0)



{




K=k*i*n;




i--;




n--;



}


Return (k+1);

}

(i) What value will be returned by the expression first(3)?

[2]

(ii). What value will be returned by the expression first(4)?

[2]

(iii) In one line say what is being computed by the function first(int n)?
[1]

(b) State the final value of q at the end of the following program segment:

Int m, n, p, q=0;

For (m=1; m<=2; ++m)

{


For (n=1; n<m; ++n)


{



P = m+n -1;



If (p%2 == 0)



Q+=p;



Else



Q+=p+4;


}


}











[5]

PART II

Answer seven questions in this part choosing three from section A and four from Section B.

SECTION A [30 Marks]

Attempt any three questions from this section.

Question 4

(a) Given a Boolean Function F(A,B, C, D) = ∑ (0,1,4,6,7,9,13).

[5]

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

(c) Given X(A, B, C, D) = ∏ (2,3,4,5,10, 11)

Use Karnaugh’s map to reduce this function X using the given POS form. Draw a logic gate diagram for the reduced POS form. You may use gates with more than two inputs . Assume that the variables and their complements are available as inputs.
[5]

Question 5.

The inaugural function of the newly constructed flyover has been organized by the Sunbeam  Company Limited. Apart from a few special invitees, entry is permitted only if:

● The person is an employee of the Sunbeam Company Limited of class I category with more than 15 years of working experience.

OR

● The person is an employee of any other government or authorized private organization either at managerial level or with more than 15 years of working experience.

The inputs are:

A: The person is a class I employee of the Sunbeam company limited.

B: The person is an employee of any government or authorized private organization.

C: The person has more than 15 years of work experience.

D: The person is holding a managerial post.

Output is:

X: Denotes eligible for entry [ 1 indicates Yes and 0 indicates no in all cases.]

(a) Draw the truth tables 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 diagram for the reduced SOP expression for X(A, B, C, D) using AND & OR gates. You may use gates with 2 or more inputs. Assume that the variables and their complements are available as inputs. [5]

Question 6

(a) Draw the truth table and logic circuit diagram for a Octal To Binary Encoder. [6]

(b) Verify if X’. Y.Z + X.Y’.Z + X.Y.Z’ + X.Y.Z = X.Y + Y.Z + Z.X

Give reasons at every step.







[4]

Question 7

(a) What is full  adder? Write the SOP expression for sum and carry.

[6]

 Simplify the expression algebraically for sum using Boolean Algebra.

(b).  What is Decoder? Give any one application of a decoder.


[2]

(c ) Using Truth Table Verify: A + B.C. = ( A + B ) . (A + C)


[2]

Question 8.

A full adder is a combinational circuit that adds 3 bits, taking into account that 1 may have been carried by lower significant stage. Following is the truth table for the full adder. It has 3 inputs X, Y, Z. It has 2 outputs C and S.

INPUTS






OUTPUTS

Addend(X)
Augend(Y)
Previous Carry(Z)

Carry(C )
Sum(S )

0

0

0



0

0

0

0

1



0

1

0

1

0



0

1

0

1

1



1

0

1

0

0



0

1

1

0

1



1

0

1

1

0



1

0

1

1

1



1

1

(a) Write the SOP expression for SUM (S) and CARRY (C).

[2]

(b) Reduce the SOP expressions for SUM and CARRY using Karnaugh’s map, if it is possible.






[6]

(c ) Draw the logic circuit for the reduced expression for SUM and CARRY if it can be reduced, otherwise draw the logic gate circuit for the original expression using AND and OR gates. You may use gates with more than 2 inputs. Assume that variables and their complements are available as inputs.




[2]

SECTION B [40 Marks]

Attempt any four questions.

Each program should be written in such a way that it clearly depicts the logic of the problem. This can be achieved by using mnemonic names and comments in the program. 

(Flowcharts and Algorithms are not required)

The program must be written in C++

Question 9

A class called Numeric has been defined to find and display the frequency of each digit present in the number and the product of the digits. Some of the members of the class are given below:

Data members: n-long integer type.

Member functions:

Numeric(long a): 
A constructor to assign a to n.

Void frequency( ) 
to find the frequency of each digit in the number n, and display it.

Int product( )

to return the product of the digits of the number.

Specify the class Numeric giving the details of the constructor and the functions void frequency( ) and int product( ). You need not write the main function.  [10]

Question 10

A text contains words, blank spaces and tabs only. A word is a group of continuous non blank characters.

A white space is a tab (‘\t’) or a blank space.

A class text is designed to handle text related operations. Some functions of the class Text are as follows:

Data Members:

Txt[ ] 
To store the given string. You may assume that it has 200 characters at the most.

Member functions:

Text( )
Constructor

Void ReadText( ) 
Reads the given string from the input.

Char charAt(int i)
Returns the character at position of the string.

Int length( ) 
returns the length of the string.

Int noOfWhiteSpaces( )
returns the total number of white spaces in the text.

Int noOfWords( )

returns the number of words in the text.

Specify the class Text giving details of the functions. You need not write the main function.



[10]

Question 11

Design a class Convert to convert a decimal number to its equivalent in base 2 and to convert this binary number back to its decimal equivalent. E.g. (i) the decimal number 35 is 100011 in base 2. (ii) The decimal equivalent of binary number 100011 is 35.

Some of the members of the class are given below:

Class name: 

Convert

Data Members/ Instance Variables: 

A[ ] 


integer type array

N


integer to be converted to base 2.

Member functions/ methods:

Convert( )


constructor to assign 0 to instance variables.

Void input( )


accepts integer to be converted to base 2.

Void binary ( ) 

to convert decimal integer to binary form.

Void decibin( )

to convert binary number back to decimal form.

Specify the class Convert giving details of the constructor and the functions. The main function need not be written.




[10]

Question 12.

An angle may be measured in degrees in minutes.

E.g. A = 70 degrees 35 minuts and B = 50 degrees 40 minuts.

Now to find the sum of these two angles: 

C = A + B

= 70 degrees 35 minutes + 50 degrees 40 minutes

= 121 degrees 15 minutes (1 degree = 60 minutes)

A class Angle has been defined to calculate the angle related functions.

Data members:

Dd

degrees

Mm

minutes

Member functions:

Angle( )


Constructor

Void readAngle( )

to read angle as dd, mm

Void displayAngle( )

to display angle as dd, mm.

Void sumAngle(Angle A, Angle B)

to find the sum of 2 angles A and B.

Void diffAngle( Angle A, Angle B)
to find the difference between angles A and B in degrees and minuts.

[10]

Question 13.

A palindrome number is one that reads same from left to right or right to left. 

Example: 12321, 9834389. 

There is an ingenious method to get the palindrome from any positive integer. 

The procedure is as follows:

1. Start with any positive number of 2 or more digits.

2. Obtain another positive number by reversing the digits of the starting number.

3. Add the 2 numbers together.

4. Repeat the whole procedure with the sum as the starting number till you get the sum which is the palindrome number.

Example: start with 87.

1st Step

2nd Step
3rd Step

4th Step

87

165

726


1353

78

561

627


3531

Sum
165

726

1353


4884

A class Palin is designed to get a palindrome number from a positive number.

Class Palin is defined as follows:

Data member:

Int num

to store a 2 digit positive number.

Member functions:

Palin(int x)

a constructor to initialize num with x (a 2 digit number)

Void ingenious( )
a function that calculates the steps required to generate a palindrome number. Output the starting number, the palindrome number and the number of steps. Terminate the function with a proper message if the palindrome number is naot reached within 5 steps.

Specify the class, giving details of the functions members. You need not write the main function.





[10]

Question 14.

A class Sort contains any array of 10 integers that need to be arranged in ascending order, using SELECTION sort method.

Name of the Class


Sort

Data Member:

Ar[ ]



array containing 10 integers.

Member Functions:

Void readarray( )

to read values in the array.

Void Bubble( )
to sort and display the integers in the array in ascending order.

Write a complete C++ program using object of the above class.

[10]

