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FIRST PRE-BOARD EXAMINATION 2024-25

Class XII (ISC)
COMPUTER SCIENCE
ek AMCWER KE/.
Maximum Marks: 70
Time Allotted: Three Hours
Reading Time: Additional Fifteen minutes

You are allowed an additional 15 minutes for only reading the question paper.

You must NOT start writing during reading time.

The question paper has 12 printed pages.

Itis divided into two parts and has 11 questions in all.

Part 1 is compulsory and has twe questions. Answer all questions

Part I1 is divided into three sections: A, B and C.

While attempting Multiple Choice Questions in Part 1, you are required to write only
ONE option as the answer. ttempted
Each section in Part I1 has three questions. Any two questions have to be

from each section.

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

PART I - 20 MARKS

Answer all questions

While answering questions in this Part, indicate briefly your working and reasoning, wherever required.

Question 1 ,
(i) Simplify the Boolean expression (A+B)(A+B’). What is the result? m
val A
(b) B
(c) A+B’
(d)A.B
(ii) Assertion (A): ase can cause a stack overflow.
Reason (R): In j iction calls itself indefinitely
without a stopp
Choose the co; [
ation of (A).
w4a) Both (A) & fion o
(b) Both (A) ¢ tion of (A).

(c) (A)is tr
(d) (A)is



|
A and B. The alarm should sound if

s twO Sensors, :
tem ha following Boolean expressions o

(iii) A digital circuit for a security Sys  both. Which of the m

only one sensor s triggcrcd, but no
represents this rcquircnwnt?

(a) A.B
AB) A'B+AB’

(c) A+B

(d) A"™+B’

(iv) Which Boolean law is represented by the expression A+AB=A? [
(a) Idempotent Law
b) Absorption Law |
(¢) Identity Law
(d) Complement Law

(v) The complement of the reduced expression of F(A,B)=2(0,1,2) is [1]

(a) 1
b)) AB

(©) 0

(d) A’ +B’

(vi)Assertion(A): The statement (pAQV (pA—q)isnota tautology.
Reason (R): A tautology is a proposition that is always true.
Choose the correct option.
&) Both (A) and (R) are true and (R) is the correct explanation of (A).
(b) Both (A) and (R) are true and (R) is not the correct explanation of (A).
(c) (A) is true but (R) is false.
(d) (A) is false but (R) is true.

m

(vii) According to the principal of Duality, the dual of the Boolean equation
Y.X+X +1=1is ; .
(a) (Y’X) X0 =0
(b) (YHX' X'+l = 1
ey (Y+X).X°.0 =0
(d) (Y+X)+X’+0=0




(viii) Assertion(A): In java a subel ;
gt ass can access all public and protected members of its

Reason (R): The protected k
subclasses in other packages‘eyword allows access to members within the same package and
Choose the correct option.
Both 1
E;)) thh Egi :23 ?}3 :re Ir“;e amcil (R) is the correct explanation of (A). -
i re true and (R) is not i

] (A) is true but (R) s S (R) is not the correct explanation of (A).

(d) (A) is false but (R) is true.

(1]

(ix) Determine the worst case complexity of the given code:

for (int i=1; i<=m; it++)

{
for( int j=1; j<=n; j++)
System.out.println(itj);

; ()

(x) In order to make 4x1 multiplexer, write the quantity of AND, OR and NOT gates required.

el by Rt -
Question 2 7

(i) Convert the following infix notation to postfix form:
AR C+X DE[-

memory with each element requiring 4 bytes of

address of ARR[3][6] when the matrix is stored

(2]

(2]

Ax(B+C)-D/E

(ii) A matrix ARR[—4...6,3....8] is stored in the
storage. If the base address is 1430, find the

in Row Major Wise.

(iii) Consider the below code snippet and answer the following questions:

public class PowerExample {
public static int power(int base, int exp) {

— b 2 o
SRS 1 o "

(1]




i hod is called? 3 ]
b) What would power(2, 3) return when this met
Ec; How many times is the recursive call power(base, exp - 1) made for power(3,22-)? [
(iv) The function void prodofeven() is a member of some class. It. has been used to find the
product of even numbers in the array. There are three places in the code markeq by 212, 222,
and 732 which must be replaced by expre that the function works

correctly.

gsions or statements sO

int prodofeven(int af ],inti) {
if (i == a.length)
return ?17?;
else {
if (72?)
return a[i] * prodofeven(a, itl);
else
return ?3?
}
¥

(a) What is the expression or statement at 71?

nl
s

{ ’ 2 e
(b) What is the expression or statement at 7”? & Ct ] [ = : n
(c) What is the expression or statement at 23?2 éQO({L@V'U" (0\ y§ % 1) m




PART II - 50 MARKS

s in this i ;
part, choosing two questions from Section A, two from Section B and two from
Section C.

Section -A

nswer six question

Answer any two questions.

Question 3

(i) A smart home system is designed to trigger an alarm based on the following conditions: [5]

. If the Motion Sensor and Door Sensor are activated,

) : OR
If the Motion Sensor 1s deactivated, but the Door Sensor an
activated,

d Window Sensor are

OR
If the Door Sensor is deactivated, but the Motion Sen
activated,

sor and Smoke Detector are

OR

When all sensors are activated.

The Inputs are:

Motion Sensor is activated

_ Door Sensor is activated
W
S

Window Sensor is activated
Smoke Detector is activated

(In all above cases 1 indicates yes, 0 indicates no.)

arm status (1 indicates alarm triggered, 0 indicates no alarm)

Draw the truth table for the inputs and outputs given above and write the SOP expression for

X(M,D,W,S) Azfmr o Fob e+ | /fm' (oP
* e Aston s rHea "OAEEEEE & wwa ‘
éﬁ\yc,@-/\cuwi 1A WM

Output: X: Al

‘using a 4-variable Karnaugh map,

) (4]
e
»n. Assume that the variables and

m

(ii) (a) Reduce the
showing the v

(b) Draw the
their compler ':




¥
Question 4
(i) Given the Boolean function:

F(A,B,C, D)= (A+B+C+D). (A+B+C+D). (A+B+C+D). (A+B+C+D). (A+B+C+D)
(A+B+C+D). (A+B+C+D). (A+B+C+D)

(a) Reduce the above expression by using a 4-variable Karnaugh map, showing the varigyg Q'

groups (i.e., octals, quads, and pairs). | for <ol "tp " 1 [4] De
(b) Draw the logic gate diagram for the reduced expression using NOR gates only. Assume L,
that the variables and their complements are available as inputs. [1]
(i1) Hlustrate the logic circuit for a binary to octal decoder. Explain its operation. [4+1] E
Question 5

() From the logic circuit diagram given below, derive the Boolean expression and simplify it to
show that it represents a logic gate. Name and draw the logic gate [5] S
: C

DEY (>

i @ ':}/(f\' (1 /aff” ]

0 oy @ e iy appraten
Y ottt + | A tiapgt K (FNL"?"&?OH ¥

(11) Using a truth table, state whether the followin
Contingency:

g proposition is a Tautology, Contradiction or

d (o) i({"(ﬁwl) [3]
~(P -Q)<=> (R v Q) efi_—’f—%&> | &V (f.wQ sdrtrreestl |
Y, (Rv&) i

(iii) (a) Draw the circuit of a two-input XOR gate using NAND gates.

(b) Write truth table and expression of sum and carry for half adder.

L ettter s dadte or exprersion’]

(1]
(1




SECTION B

program should l?e 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 programs must be written in Java.

Each

Question 6
pesign @ class StringOperations to perform various operations on a given string. [The class should be
le to reverse the string, count the number of vowels, and convert the string to uppercase.]

| [10]

pxample: For the input string "Hello World":

Reversed: "dlroW olleH"

vowel Count: 3
Uppercase: "HELLO WORLD"

some of the members of the class are given below:

Class name . StringOperations

Data members/Instance Variables:
@ . to store the input string

inputString
vowelCount . to store the count of vowels in the string
Methods/Member functions:
StringOperations(String str) (D : parameterized constructor to initialize the data
. member inputString=str
String reverseString() @ ; . returns the reversed version of inputString
int countVowels() ~: updates the vowelCount and returns the count of
@ vowels in inputString
String toUpperCase() @ - : returns the uppercase version of inputString
void displayResults() @ . displays the results of the operations: reversed string,
vowel count, and uppercase string

of ,\phg constructor, String reverseString(), int
alts(). Define a main() function to create

countVowels(), String t
an object and call the




Question 7 tio
of digits of ecach element of the matrix and store the sy, ; " Qves
Design a cla_ss MAT to find the sum [10] 9651 gn
another matrix. ec\lfs‘(
Example: di
A T T il
23 439 |68 5
b e | )
7 14
7 59 129 becomes
-t | F ..
100 |6 35 1 6
____L_’-—’—‘ Som
Clas
pDat
Some of the members of the class are given below: bos
Class name : MAT
Data members/Instance Variables: fib
Arr(][] . to store integer elements
m - to store the number of rows ”
n - to store the number of columns *
Methods/Member functions: |
MAT(int mm, int nn) . parameterized constructor to initialize the data ’
1

®
Members m=mm and n=nn.
void fillarray() @ : to enter elements in the array
int sumDigit(int x) D . return the sum of digit of x
void store (MAT P) @ . to store sum of digit of each number present in array
of object P in the array of current object. H

void display() @ . displays the array element in matrix form.

Define the class MAT giving details of the constructor, void fillarray(), int sumDigit(int), void
store(MAT) and void ..,:u (). Define the mam() function to create objects and call the functions |




sestio”

igh hould be abl .

pes'®. [The class § € to calculate the Fib i : "
ﬁculr:;,otl;x entire sequence up to fial Bkl ate) 1bonacci number at a specific pOEt(;;m and
disP
mple: For the input position 7:
Ex#

Fibonacci at position 7: 8

gequence up to position 7: 0, 1, 1, 2,3, 5, 8

gome of the members of the class are given below:

(lass name . FibonacciCalculator

members/Instance Variables:

pata
pOsition @ : to store the input position in the Fibonacci sequence
fbonacciResult . to store the Fibonacci number at the specified
position
Methods/Member functions:
FibonacciCalculator(int pos) @ : parameterized constructor to initialize the data
member position = pos :
int calculateFibonacci(int n) @ - returns the Fibonacci number at position n using
- recursion

void displayF ibonacciSequence() @ . displays the entire Fibonacci sequence up to the

specified position
- displays the results of the operations: Fibonacci

void displayResults() @

number at the given position and the sequence
Specify the class Fibonac .iCalculator giving details of he const ctor, int' calc?;l:te.Fnbonaccx(mt n),
void displayFibonacciSe ine a main() function to create an

object and call the



SECTION C

Answer any two (lluejlt)l,ojg;icts the logic of the probiep, Stepy,
it clea i
Jhould be written in such a way ol lt,cam and mnemonic names or pseudo Codeg foie'
Each ,".()gl;l/)l s /u.)ll ¢ I by using comments in the pr()g,rd the algorithms must be written in generq) ,
This can be achieved Dy usin, “itten in Java an ]
. The proorams must be written ved / specified.

algorithms. The programs f’ ndard form, wherever requtrc.dfj specifi

- (ﬁlowcharts are not required.)

ngm0>e

Question 9 : of a5
: . ions are performed based op
(1) Circular queue is a linear data structure 1n which t'h‘e Opera(t):nected I;ack . posil
FIFO(First In First Out) principle and the last position fs Cd s 4] n
. B * e a .
to make a circle. Define a class cqueue with the following

Some of the members of the class are given below:

Class name : cqueue

Data members/Instance Variables:
: array to hold the integer elements.

ele[]

Cap . store the maximum capacity of the element.
front : to point the index of the front.

Rear : to point the index of the rear.

Methods/Member functions:
cqueue(int max) : constructor to initialise the data members cap=max, front=0,
rear=0 and create the integer array.

void insert(int v) @ : to add integer from the rear index in a circular manner if

possible else display the message(“‘queue is full”)-
int delete() @ * to remove and return element from front end if any else

return -999

void display() © to displays the elements of circular queue

Specify the class cqueue giving details of void insert(int) and int delete (). Assume that the other
functions have been defined. The main () function and algorithm need not to be written

(ii) What do you understand by overflow and underflow in stacks? [1]



10

[i"“ . ~ !

gt . oloyee 18 defined with a me ”i

d o Ei:gzr Zlass Person has b;c‘nmiuh()d caioulateSalary() whicHERESEN

T AS .r which uses the pr SCﬁnCd to store the name and age of e,

Ny fanage ses the properties of the interface Employee 8; (t)h v
and the class Person to

1as? - lay the gross salary of
€ and d1SP ay gross salary of the empl :
Jate 47 1 ses are given below: ployee. The detalls of EEE. i
¢ clast £ oOw: ers of the interface

S late
4|:lilh‘lh th [5 »
llmcrfacc name e | t
mber functions/methodS: 1
Tj::blc calculateSalary()
: Person

Jass pame
o
mber/instance variables:

pata me
(ame : to store the name
age : to store the age
yiember function/methods:
person(--) - parameterized constructor to initialize the data
Members
- display the details

yoid display ()
: Manager

(lass name ek
yﬂﬁ" kg '1’7/(?” ‘A)‘MM

Data member/instance variable

Basic - to store the basic pay in decimal.

Member functions/methods: .
@ ¥ () /g""i ;"‘P . parametrized constructor
be L (GJ/:)(- . of both the classes'

e
double calculateSalary () /A/&b _ - to calculate and return the gross salary of the
employée as per the following condition:

@ HRA DA

basic
<=5000 12% of basic 30% of basic

>5000 /o O has1C

Manager(...) to intialize the members

35% of basic

Gross salary = basic +
long with gross salary.

void display ()

Assume that the i b defined. Using the concept
of inheritances SN the constructor (...), double
calculateSalary() ) ction and algorithm need not

to be written.



Question 11 : lass Node, d
cts of the class e, defined as:
ated from the obJ€ as: 2

(i) Consider a linked list c1€

class Node {
int n;

Node next;
1
J
ith values gre .
hm or a method to count nodes with greater than a gjye, int
egel‘x

Write an algorit
s follows:

The method declaration is @

int CountGreaterThan(Node head, int X) ;
o bosp o] P

[
gram of Binary Tree given below:

(ii) Answer the following questions from the dia

gb) Ii;ate .the degree of the Nodes X and B L2
¢) Mention the internal nodes of the right subtreé: .48 .
- (1]



