ISC Guess 2011
Computer Science (Theory)

Class-XII

 (Three Hours)

This paper is divided into two sections.

Answer  all questions in  Part I (compulsory) and any seven questions from Part II, choosing three questions from Section-A, two from Section-B and two from Section-C.

The intended marks for questions or parts of questions are given in brackets [ ].

Part-I

Answer all questions.

Question 1:

a) If X = A’BC + AB’C + ABC +A’BC’ then find the value of X when A=1, B=0, C=1.


   [2]

b) Determine whether the following expression is a Tautology or Contradiction.


   [2]



(p      r)[(p      q). (q       r)]

c) Given F = A + (B + C). (D’ + E) find F’ and show the relevant working in steps.


   [2]

d) Convert the following sum of products form into its corresponding product of sums form:

   [2]



F(x, y, z) = Σ (0, 3, 5, 7)

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




   [2]

Question 2:
a) What is dynamic binding?








   [2]

b) Convert the following infix notation to postfix:






   [2]


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




   




c) Each element of an array a [10][20] requires two bytes of storage. If the base address is 4000, find the address at a[6][8] when the array is stored as Column major wise. 


   
   [2]

d) What do LIFO and FIFO stand for? Name a data structure that follows LIFO principle and one that follows FIFO principle.








   [2]  
e) Define an abstract class.








   [2]

Question 3:
a) The following functions num () and numb () are a member function/ method of some class. Answer the questions given below showing the dry run:





void num (int n)

{


if(n>0)


{




System.out.print (n+" ");



num (n-2);



System.out.print (n+" ");


}

}

String numb (int m)

{


if (m<=0)


return "";


return numb (m-1) +m+" ";

}
i)  What will be the output of the function num () when n=5?




   [2]

ii) What will be the output of the function numb () when m=6?




   [2]

iii) State in one line what is the function numb () is doing apart from recursion?


   [1]

b) State the final value of q at the end of following program segment. Show the dry run/working.

   [5]
int i, j, p, q=0;

for (i=2; i<=3; ++i)

{

for (j=1 ;j<=i; j++)

{

p = i + j - 1;

if (p%3==0)

q + = p;

else

q + = p + 4;

}

}

Part-II

Section- A
Answer any three questions.

Question 4:
a) Given the Boolean function:
F (A, B, C, D) = ∑ (0, 2, 5, 7, 8, 10, 11, 13, 14, 15)

i) Reduce the above expression by using Karnaugh’s map, showing the various groups (i.e. octal, quads and pairs).


   






   [4]

ii) Draw the logic gate diagram for the reduced SOP expression using NAND Gate only.

   [1]
b) Given the Boolean function:
X (A, B, C, D) =  (0, 2, 6, 8, 10, 14)

i) Reduce the above expression by using Karnaugh’s map, showing the various groups (i.e. octal, quads and pairs).


   






   [4]

ii) Draw the logic gate diagram for the reduced POS expression using NOR Gate only.

   [1]

Question 5:
A provisional store announces a special discount on all its products as a festival offer only to those who satisfy any one of the following conditions:
· If he/she is an employee of the store and has a service of more than 10 years.
OR

· If he/she is a regular customer of the store whose age is less than 65 years and is not an employee of the store.



     OR
· If he/she is a senior citizen but not a regular customer of the store.

The inputs are:

E:
Employee of the store.
R:
Regular customer of the store.

S: 
Service of the employee is more than 10 years.

D:
Senior citizen of 65 years or above.

Output:

X:
Denotes eligible for discount. [1 indicate yes and 0 indicates no in all cases] 

a) Draw the truth table for the inputs and outputs given above and write the SOP expression for X (E, R, S, C). [5] 

b) Reduce X (E, R, S, C) using Karnaugh’s map. Draw the logic circuit diagram for the reduced expression
    [5]
Question 6:
a) State the principal of duality. Give one example.
   
   



   [2]

b) What are Minterms? Convert the following function as a sum of minterms:

   
   [3]



F = P.Q + P’.R’

c) What is the purpose of a multiplexer? Draw a circuit diagram of 8x1 MUX
   
   
   [5]
Question 7:
a) Reduce the following expression using the laws of Boolean Algebra. Draw the logic gate diagram for the simplified expression: F = A. (A’ + B).C. (A + C)





   [3]

b) Prove that the complement of A. (A + B).B. (B + C’) is a universal gate.



   [2]

c) Draw the truth table and logic circuit diagram for a Hexadecimal to binary encoder.

   [5]

Section- B
Answer any two questions.

(The programs must be written in Java.)
Question 8:
A special number is a number in which the sum of the factorial of each digit is equal to the number itself.

For e.g. 145 = 1! + 4! + 5!


      = 1 + 24 + 120 = 145 then 145 is a special number.

Design a class Special to check if a given number is a special number or not. Some of the members of the class are given below:  
 








[10]


Class Name

:
Special

Data Members:




n


:
stores the number.



Member functions/ Methods:

Special (int)

:
constructor to assign the parameter value to the number.


void sum() 

:
calculate and display the sum of the first and last digit of a number.

void isSpecial ()

:
checks if the given number is a special number and displays 





appropriate message.

Specify the class Special giving the details of the constructor and functions void sum (), void isSpecial () with main () function to create an object and call the function accordingly.

Question 9:
Class Binary contains an array of n integers (n<=50) that are already arranged in ascending order. The subscripts of the array elements vary from 0 to n-1. The data members and methods of the class are given below:

Class Name

:
Binary

Data Members:


a [ ]


:
integer array 


n


:
size of the array

l


:
location of the lower bound


u


:
location of the upper bound

Member functions/ Methods:


Binary (int sz)

:
constructor to initialize the size n and other instance variables.

void readData()

:
to fill the elements of the array in ascending order.
int search (int s) 
:
returns the location of the number s to be searched in the list by 
binary search method using the recursive technique. The function 
returns -1 if the number is not present in the given list.  

a) Specify the class Binary giving the details of the constructor, the functions void readData () and int search (int) with the main ( ) function to create an object and call the member functions according to enable the task.
   

   



   [8]
b) State the Base Case in the recursive function search ()?



   [1]
c) What are the drawbacks of using the recursive technique?



   [1]
Question 10:

The sum of angles is calculated as:

Let first angle = 15 degree 30 minutes

Let second angle = 20 degree 40 minutes

The sum of angles will be 36 degree 10 minutes. (1 degree = 60 minutes)
A class Angle is defined with following data members and methods:




  [10]
Class Name


:
Angle

Data Members:


deg, min



:
integer variables to store degrees and minutes.

Member functions/ Methods:


Angle ()



:
constructor to initialize 0 to deg and min.


void readAngle()


:
to input the values of deg and min.
void dispAngle() 

:
to print the values of deg and min. with proper messages.  
Angle sumOfAngle (Angle a1, Angle a2):
to find the sum of angles from current objects a1, a2 and 

return sum of angles.

Specify the class Angle by giving the details of the constructor, the functions with the main ( ) function to 

create an object and call the member functions according to enable the task.
   

Section - C
Answer any two questions.

The programs must be written in Java.
The Algorithm must be written in general/ standard form.
Question 11:
A class Personal contains employee details and another class Retire calculates the employee’s provident fund and gratuity. The details of the two classes are given below:





[10]

Class Name

:
Personal





Data Members:


name


:
stores the employee name


pan


:
stores the employee PAN number


baspay


:
stores the employee basic salary(in decimals)


acno


:
stores the employee bank account number


Member functions/ Methods:


Personal (…)

:
parameterized constructor to assign values to the data members.


void dispaly ()

:
to display the employee details.
Class Name

:
Retire





Data Members:


yrs


:
stores the employee years of service


pf


:
stores the employee provident fund amount(in decimals)


grt


:
stores the employee gratuity (in decimals)


acno


:
stores the employee bank account number


Member functions/ Methods:


Retire (…)

:
parameterized constructor to assign values to the data members of 




both classes.

void provident ()

:
calculates the pf as 3.5 % of basic salary * years of service 


void gratuity ()

:
calculates the gratuity as 15 months salary, if the years of service is 




more than or equal to 10 years else the gratuity amount is nil.  

void show ()

:
displays the employee details along with the pf and gratuity amount.
Specify the class Personal giving the details of the constructor and the functions void display (). Using the concept of Inheritance, specify the class Retire giving details of constructor, and the member functions void provident (), void gratuity () and the void show (). The main function need not be written.

Question 12:
A class Recursion has been defined to print the Fibonacci series up to a limit. Some of the members of class are given below:  perform string related operations. The details of the class are given below:

Class Name

:
Recursion

Data Members:


a, b, c, limit

:
all integers


Member functions/ Methods:


Recursion ()

:
constructor to assign a, b and c with appropriate values.

void input ()

:
to accept the limit of the series.


int fibo (int n) 

:
to return the nth Fibonacci term using recursive technique.
void genFibSeries ()
:
to generate Fibonacci series up to the given limit, using function 
fibo(). 

a) Specify the class Recursion, giving the details of the constructor and the functions void input ( ), int fibo (int), void genFibSeries ( ).






   [9]

b) Why recursive functions result into slower execution of the program?


   [1]

Question 13:

a) Link Lists are linear data structure. Write a method OR an algorithm for the insertion of a Node in a Link List.










   [4]

b) Define the terms Best-case and Average-case in complexities.




   [2]

c) Answer the following from the diagram of a Binary Tree given below:



   [4]

 




1. Name the leaves of the tree.

2. Write the internal nodes of the tree.

3. Write the path between A to G.

4. Write the post order tree traversal.
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