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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

(a)  State the utility of  logic gates . name any to universal gates.


[2]

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

( c) Simplify the  given expression using laws of Boolean algebra.


[2]


A. (B.C)’ + (A.B.C)’
(d) Find the complement of:

F(a,b,c,d) = [ A+ (A’ + A.B.C) ]






[2]

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


[2]

Question 2

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



[2]

(b) Draw the logic gate diagram for the following function using  NOR gate only.

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









[2]

(c )  Write the canonical POS for the Boolean function denoted by the expression 
                   

   F(A,B,C) =  ∑   (1,2,3,6,7)

[2]

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

(e)  An array  arrr[5][4] is stored in the memory with each element requiring 4 bytes of storage. If the base address  of arr[0][0] is 4000, determine the location of arr[2][4] when each element is stored row major wise .
                                                
[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.

 Void  first()

{


int  pm=1,sm=0;

for( j=5 ;  j > =0  ;  j -=2)

{  


sm+=pm;



for(  k= j-1; k>=0; k-- )



       if( k  > 0   &&   k <= 1  )




continue;




else  




     pm*=j;
              }
}
1. State  the final value of j and k.



       [2]

2. what will be the value of pm after the first execution of k loop.   [1]
3. what will be the  final value of sm and pm.                                   [2]
b. the function arraylist()  is defined for arrangement of the  contents in  specific      order  using insertion sort technique.  You are required to fill up the blanks marked in the function  by proper expression/statements.
void array_list()
{
int   item[]={3,2,8,5};
int n=  ?  1  ?;
 for( jk = 1  ;jk <= n ; jk++ )
{number=item[jk];
lm=? 2 ?;
           while (  number <  item [  lm ]  &&  ? 3 ? )

{          ? 4 ?


lm--;
              }

? 5 ?;

} } 

1. what  will be the values/statement  marked at ?1? ,?2?, ?3?, ?4?, ?5?                 [2.5]

2.  what will be the contents of the  item[] after the first execution of while loop. [1]
3. what will be the  final contents of the item [].



          [1.5]

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) = ∑ (0,1,2,4,6,8,9,10,12,13,14).

[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.

(b) Given  X(A, B, C, D) = ∏ (0,1,2,3,5,7,10,11,13,14,15)

Use Karnaugh’s map to reduce this function X using the given POS form. Draw a logic gate diagram for the reduced POS form  using NOR gates only . 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 Fantasy Company Limited. Apart from a few special invitees, entry is permitted only if:

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

● The person  is  at managerial level   with more than 15 years of working experience.

The inputs are:

A: The person is a class I employee of the Fantasy 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 half 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.

Do not write the main function unless specified in the question
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 fo 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.

a.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.       [6]
b.  define parameterized constructor . give an example.


  [2]

c.  what is instantiation.  How  do  the constructor  execute?
                          [2]


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  by making use of the function charAt(int i).

void    reversewords( )  print the reverse of each word..

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 also to its equivalent hexadecimal 
Class name: 

Convert

Data Members/ Instance Variables: 

A[ ] 


character array

N


decimal  to be converted .

Member functions/ methods:

Convert( )


constructor to assign 0 to instance variables.

void input( )


accepts integer to be converted to base 2.

void  dectobinary ( ) 
to convert decimal integer to binary form. Eg.  Binary  of decimal no. 12 is  ( 1 1 0 0 )
void decitohex( )

to convert decimal  number  to its hexadecimal  form.





Eg. Hex of decimal no 47  is ( 2 F )
void  display()

to print the contents of  A[]

Specify the class Convert giving details of the constructor and the functions. The main function need not be written.
Decimal form consist of digits from 0-9. hex for consist of digits from 0-9 ,10 represented as A,11 as B and so on



[10]

Question 12.

Time is  measured in  hours and minutes. Define the class time with the specification as given below and find the difference and the sum of the two objects of time. The time is defined in 12 hours mode.
Class name 

Time
Data members 
hours and minutes of integer type

Member functions 

Time()
initialize to 0

Time(int hrs,int mins)
 initialize the data members
void display()
display data members
Time  minutestotime(int  min)
convert min to time

int timetominutes()
convert the time into minutes

Time difference(time t2)
return the object which should be the difference of the object t2 and current object

Give  the  details of all the functions and also write the main function .
Question 13.
Class name 


marks
Data members


int mks[][] to store marks of 200 children of five subjects





Char name[][] to store the names of the children

Member function

void input()


to input name and marks of five subjects of 200 children

void display()


to print name and marks of all children

Define the derived class 
highest

Data members
int max[]   to arrange marks of five subjects  of  a student in  descending order

Member functions 

Void display()
to print the name and marks of 5 subjects arranged in descending order of all children
Void arrange(int i)
to sort the array max[]  by selection sort technique

a. you are required to input the details and print the same.  Print each name with the

marks in descending order .  do not write  the main function. 


[6]

b. define inheritance .give the advantage of inheritance.



[2]

c. what is the difference in the access specifier private and protected.

[2]





Question 14.

Class name 
Queue
Data member
int que[] to store 10 elements


Int front,rear.

Member functions

Queue()
initialize the data members

void push( int m )
to store the elements

int pop()
to delete elements

a. Define the data structure queue to store the elements and delete by pop() [6]
b. Give two differences in stack and queue. [2]
c. What is static memory allocation.
      [2]

