ISC Guess 2014

Computer Science (Theory)

Class-XII

(Three Hours)
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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) State the Principle of Duality. Write the dual of:





       [2]
(p + q’).r.1 = p. r + q’. r

b) Draw the truth table to verify the expression:

       




       [2]
p => q is equivalent to ~q => ~ p

c) Name the logic gate for the following circuit diagram and write its truth table.

   
       [2]
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d) Convert the following function into its canonical sum-of products form:



       [2]


 
F(X, Y, Z) = ∑ (0, 1, 5, 7)



    
e) For the given truth table where A, B, C are inputs and X is the output,



       [2]

	A
	B
	C
	X

	0
	0
	0
	1

	0
	0
	1
	0

	0
	1
	0
	1

	0
	1
	1
	1

	1
	0
	0
	1

	1
	0
	1
	0

	1
	1
	0
	1

	1
	1
	1
	0


Write: 
i) Canonical Sum of Products expression (SOP)
ii) Canonical Products of Sum expression (POS)
Question 2:
a) A matrix A [10][7] is stored in the memory with each element requiring 2 bytes of storage. If the base address at A [x][1] is 1012 and the address at a[7][3] is 1060, determine the value of x when matrix is stored in Column Major wise. 




   

   

      [2]

b) What do LIFO and FIFO stand for?



   



      [2]

c) Convert the following infix notation to postfix notation:





      [2]



A + B * (C – D) / E




   




d) State how a binary tree is a recursive data structure.





      [2]
e) What is Big O notation?








      [2]

Question 3:
a) The following function is a part of some class. It returns the value 1 when the number is an Armstrong number, otherwise it returns 0.

/* An Armstrong number is a number which is equal to the sum of the cube of its individual digits.*/



int arms (int n)


{



int dig, sum=0, rem=n;


while (? 1?)


{



dig = ?2?;



sum=sum+?3?;



rem=?4?;



}


if (?5?)


return 1;


else


return 0;


}

i)  What is the expression/ value at ?1?







      [1]

i)  What is the expression/ value at ?2?







      [1]

i)  What is the expression/ value at ?3?







      [1]

i)  What is the expression/ value at ?4?







      [1]

i)  What is the expression/ value at ?5?







      [1]

b) Give output of the following function where x and y are arguments greater than 0. Show the dry run/working.
int method (int x, int y)

{

if (y==0)

return 0;

else if(y==1)
return x;

else

return x+method (x,y-1);

}

i) What will the function method (17, 4) return?





   [2]
ii) What will the function method (12, 5) return?





   [2]

iii) In one line, state what the function is doing.





   [1]

Part-II

Section- A

Answer any three questions.
Question 4:
a) Given the Boolean function:
F (A, B, C, D) = ∑ (0,1, 3, 4, 5, 6, 7, 9, 10, 11, 13, 15)

Use Karnaugh’s map, to reduce the function F, using the SOP form. Draw the logic gate diagram for the reduced SOP form.

   






      [5]
b) Given the Boolean function:
F (A, B, C, D) =  (0, 5, 7, 8, 10, 12, 13, 14, 15)

Reduce the above expression by using Karnaugh’s map. Draw the logic gate diagram for the reduced expression using NOR Gate only.

   





      [5]

Question 5: 

The Principal of a school intends to select students for admission to class XI on the following criteria:
· Student is of the same school and has passed the class X Board Examination with more than 60% marks.
OR

· Student is of the same school and has passed the class X Board Examination with less than 60% marks but has taken active part in co-curricular activities.

OR
· Student is not from the same school but has either passed the class X Board Examination with more than 60% marks or has participated in sports at the National level.
The inputs are:

A:
Student of the same school.
B:
Has passed the class X Board Examination with more than 60% marks.
C: 
Has taken active part in co-curricular activities.
D:
Has participated in sports at the National level.
Output:

X:
Denotes admission status. [1 indicate granted and 0 indicates refused in all the cases] 

a) Draw the truth table for the inputs and outputs given above and write SOP expression for X (A, B, C, D). 
         [5] 

b) Reduce X (A, B, C, D) using Karnaugh’s map. Draw the logic gate diagram for the reduced SOP expression.      [5]

Question 6:
a) Show with the help of a logic diagram how a NAND gate is equivalent to an OR gate.

         [3]

b) State whether the following expression is a Tautology or Contradiction with the help of Truth Table:
         [3]



(x(z){(x      y) (y      z)}

c) From the Logic Circuit diagram given below, name the parts (1), (2), (3) and finally derive the Boolean expression and simplify it:








         [4]
A                   (1)

B





(2)

    (3)           F

C


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) Which gate is equivalent to:



   


   
   [3]


(NOR) OR (XOR)

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


   [4]

Section- B

Answer any two questions.

(The programs must be written in Java.)
Question 8:
A perfect square is an integer which is the square of another integer. For example: 4, 9, 16… are perfect squares. Design a class Perfect with the following description:




  

   [10]

Class Name

:
Perfect


Data Members:





n


:
stores an integer number.



Member functions:


Perfect (int)

:
parameterized constructor to assign a value to n.


void perfectSq()

:
to display the first 4 perfect squares larger than n. 






(If n=15, the next 4 perfect squares are 16, 25, 36, 49)


void sumOf()

:
to display all combinations of consecutive integers whose sum is equal 





to n. If n=15 then






1 2 3 4 5 







4 5 6







7 8

Specify the class Perfect giving details of the constructor and functions void perfectSq (), void sumOf (). Also define the main () function to create an object and call methods accordingly to enable the task.

Question 9:
Design a class VowelWord to accept a sentence and calculate the frequency of words that begin with a vowel. The words in the input string are separated by a single blank space and terminated by a full stop. The description of the class is given below: 









      [10]
Class Name

:
VowelWord

Data Members:


str


:
to store a sentence

freq


:
stores the frequency of the words beginning with a vowel

Member functions:

VowelWord()

:
constructor to initialize data members to legal initial value.


void readstr ()

:
to accept a sentence.

void freq_vowel ()

:
counts the frequency of the words that begin with a vowel.

void disply ()

:
to display the original string and the frequency of the words that begin 





with a vowel.
Specify the class VowelWord, giving details of the constructor, void readstr (), void freq_vowel () and void display (). Also define the main ( ) function to create an object and call the methods accordingly to enable the task.

  
Question 10:
You are given a sequence of n integers, which are called as pseudo arithmetic sequence.

Sequence of n integers: 2, 5, 6, 8, 9, 12 

We observe that 2 + 12 = 5 + 9 = 6 + 8 = 14

For sequence containing an odd number of elements the rule is to double the middle element.

For example 2, 5, 7, 9, 12,   2 + 12 = 5 + 9 = 7 + 7 = 14 (Middle element is 7)

A class Pseudo determines whether a given sequence is a pseudo-arithmetic sequence or not. The details of the class are given below:
  








      [10]
Class Name

:
Pseudo

Data Members:


n


:
to store the size of the sequence

a[]


:
integer array to store the sequence of numbers

ans


:
store the status


sum


:
store the sum of sequence of numbers


r


:
store the sum of the two numbers



Member functions/ Methods:


Pseudo ()

:
constructor to initialize the instance variables


void accept (int nn)
:
to assign nn to n and to create an integer array. Fill in the elements of 





the array.

boolaen check () 

:
return true if the sequence is a pseudo-arithmetic sequence otherwise 





returns false.
Specify the class Pseudo, giving the details of the constructor, void accept(int) and boolean check (). Also define a main () function to create an object 
and call the member functions accordingly 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, wherever required.

Question 11:
A super class Worker has been defined to store the details of a worker. Define a subclass Wages to compute the monthly wages for the worker. The details of both the classes are given below:



      [10]
Class Name

:
Worker





Data Members:


name


:
to store the name of the worker

basic


:
to store the basic pay in decimals


Member functions/ Methods:


Worker (…)

:
parameterized constructor to assign values to the instance variables.


void dispaly ()

:
display the worker details.
Class Name

:
Wages





Data Members:



hrs


:
stores the hours worked

rate


:
stores rate per hour

wage


:
stores the oveall wage of the worker

Member functions/ Methods:


Wages (…)

:
parameterized constructor to assign values to the instance variables of 





both classes.


double overtime ()
:
calculates and returns the overtime amount as (hours*rate) 


void dispaly ()

:
calculate the wage using the formula wage=overtime amount + basic 





pay and displays it along with the other details.
Specify the class Worker giving details of the constructor and the void display (). Using the concept of Inheritance, specify the class Wages giving details of constructor, double overtime () and void display (). The main function need not be written.
Question 12:
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 13:
a)  A Linked List is formed from the objects of the class,



   

      [4]

Class Node


{


int num;


Node next;


}

Write a method OR an algorithm for the inserting a Node in the end of the List.


The method declaration is void insertNode (Node start)


b) State the complexity for the following:.




   

   
      [2]
i) Linear Search

ii) Selection Sort

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



      [4]

 









1. External nodes of the tree

2. State the level of node F

3. Write the pre order tree traversal.

4. Write the post order tree traversal.
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