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PART-I (20 Marks)

Answer all questions

While answering questions in this Part, indicate briefly your 

working and reasoning, wherever required.

Q.1

(a) State involution law and prove it with the help of a truth 

table. (1)

(b) Show that X V  (Y . X) is a tautology (1)

(c) Find the dual of: (1)

y.x + x+1 = 1 

(d) Write the maxterm and minterm, when the inputs are A=0, 

B=1, C=1 and D=0. (1)

(e) Draw the logic circuit of a NAND gate using NOR gates   

only. (1)

Question 2 

(a) Define the term fall through condition with reference to 

switch( ) case. [2] 

(b) Convert the following infix expression to postfix form: [2] 

A + B / C * (D / E * F) 

(c) A matrix A[m][n] is stored with each element requiring 4 

bytes of storage. If the base address at A[1][1] is 1500 and the 

address at A[4][5] is 1608, determine the number of rows of 

the matrix when the matrix is stored in Column Major         

Wise. (2)

(d) From the class declaration given below, state the nature of the 

identifiers A, B, C and D: (2)

class A extends B implements C, D 

(e) State one advantage and one disadvantage of using recursion 
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over iteration. (2)

Question 3 

The following function Check( ) is a part of some class. What 

will the function Check( ) return when the values of both 'm' 

and 'n' are equal to 5? Show the dry run / working. int Check 

(int check (intm, int n)) (5)

{ 

if (n = = 1) 

return — m — —; 

else 

return + + m + Check (m, — —n); 

} 

PART -II (Any 5)

(Attempt any 5 questions)

Question 4 

(a) Given the Boolean function F(A, B, C, D) = Z 

(1,3,5,7,8,9,10,11,14,15). 

(i) Reduce the above expression by using 4-variable 

Karnaugh map, showing the various groups (i.e. octal, quads 

and pairs). (4)

(ii) Draw the logic gate diagram for the reduced expression. 

Assume that the variables and their complements are 

available as inputs. (1)

(b) Given the Boolean function: (5)

F(A, B, C, D) = G (4, 6, 7, 10, 11, 12, 14, 15)

(i) Reduce the above expression by using 4-variable Karnaugh 

map, showing the various groups (i.e. octal, quads and               

pairs). 

(ii) Draw the logic gate diagram for the reduced expression. 

Assume that the variables and their complements are 

available as inputs. 

Question 5 

(a) What is a decoder? Draw the logic diagram for a binary to 
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octal (3 to 8) decoder. (3) 

(b) How is a half adder different from a full adder? Draw the truth 

table and derive the SUM and CARRY expression for a full 

adder. Also, draw the logic diagram for a full adder. (4)

(c) State whether the following expression is a Tautology, 

Contradiction or a Contingency, with the help of a truth table: 

(x=>x) V — [(x=>y) : (y=>z)]  (3)

Q.6 Design a class perfect to check whether a given number is a 

perfect number or not. A number is said to be perfect if sum of 

the factors of the number excluding itself is equal to the 

original number (10)

Eg - 6 = 1+2+3

where 1,2 & 3 are factors of 6

Question 7 

Design a class ArmNum to check if a given number is an 

Armstrong number or not. [A number is said to be Armstrong 

if sum of its digits raised to the power of length of the number 

is equal to the number] (10)

Example: 
3371 = 3  + 7  + 1  

4 4 4 41634= 1  + 6  + 3  ± 4  
5 5 5 5 5

54748 = 5  + 4  + 7  + 4  + 8  

Thus, 371, 1634 and 54748 are all examples of Armstrong 

numbers. 

Some of the members of the class are given below: 

Class name: ArmNum 

Data members/instance variables: 

n: to store the number 

1: to store the length of the number 

Methods/Member functions: 

ArmNum (int nn): parameterized constructor to initialize the 

data member n = nn 

int sum_pow(int i): returns the sum of each digit raised to the 
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power of the length of the number using recursive technique 

eg., 34 will return 32 + 42 (as the length of the number is 2) 

void is Armstrong(): checks whether the given number is an 

Armstrong number by invoking the function 

sum_pow (  ) and displays the result with an appropriate 

message. 

Specify the class ArmNum giving details of the constructor( ), 

int sum_pow(int) and void isArmstrong( ). 

Define a main( ) function to create an object and call the 

functions accordingly to enable the task. 

Question 8. 

Design a class MatRev to reverse each element of a matrix. 

Example: (10)

72 371 5 27 173 5

12 6 426  becomes 21 6 624

5 123 94 5 321 49

Some of the members of the class are given below: 

Class name: MatRev 

Data members/instance variables: 

arr[] [] : to store integer elements 

m: to store the number of rows 

n: to store the number of columns 

Member functions/methods: 

MatRev(int mm, int nn): parameterized constructor to 

initialise the data members m = mm and n = nn 

void fillarray(): to enter elements in the array 

int reverse(int x): returns the reverse of the number x 

void revMat(MatRev P): reverses each element of the array of 

the parameterized object and stores it in the array of the 

current object 

void show(): displays the array elements in matrix form 

Define the class MatRev giving details of the constructor ( ), 

void fillarray (), int reverse(int), void revMat(MatRev) and 

void show(). Define the main () function to create objects and 
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call the functions accordingly to enable the task. 

Question 9.

A class Rearrange has been defined to modify a word by 

bringing all the vowels in the word at the beginning followed 

by the consonants. [10] 

Example: 

ORIGINAL becomes OIIARGNL 

Some of the members of the class are given below: 

Class name: Rearrange 

Data Member/instance variable: 

wrd: to store a word 

newwrd: to store the rearranged word 

Member functions/methods: 

Rearrange(): default constructor 

void readwordO: to accept the word in UPPER case 

vow freq_vow_con(): finds the frequency of vowels and 

consonants in the word and displays them with an appropriate 

message 

void arrange(): rearranges the word by bringing the vowels at 

the beginning followed by consonants 

void display(): displays the original word along with the 

rearranged word 

Specify the class Rearrange, giving the details of the 

constructor(), void readword(), void freq_vow_con(), void 

arrange() and void display(). Define the main() function to 

create an object and call the functions accordingly to enable 

the task. 


