Note: Apart from the marking instructions. a teacher can evaluate at his discretion.

sAle: 37ehet TAERIT o 3elTdT, Teh fRITeh 3191 TAdehTTHR HodTehel Y Hehell & |

Marking Scheme-COMPUTER SCIENCE (CPU)
(SUBJECT CODE: 906)

Maximum Marks: 40 Time: 2:30 hours

General Instructions:

1.
1ii.
1v.

This question paper is divided into 4 Sections - A, B and C and D.

Section A consists of 1 question (10 parts -Objective Type of 1 mark each).

Section B consists of 4 questions (2-5). Each question carries 1 mark.

Section C consists of 5 questions (6-10). Each question carries 2 marks.

Section D consists of 4 questions (11-14). Each question carries 4 marks. Internal choices
are given in all 4 questions.

SECTION A
(Each part of the question carries 1 Mark)

1G)

A collection of hyperlinked documents on the internet will form 1
a) World Wide Web (WWW)

b) E-mail system

¢) Mailing list

d) Hypertext markup language

g YU R GRS T 7Y c&diTdell 1 378
a) 90 AT3S Ad (WWW)

b) 3-Hel YUl

c) afefT ﬁ?ﬁ

d) BISWR TR ATH3MY aiael

Ans | 2) World Wide Web (WWW) a) %8 dI5S a9 (WWW)

1 Mark for correct identification of the related term.

13ii)

In the normal form, a composite attribute is converted to 1
individual attributes.
a) First

b) Second

c¢) Third

d) None of the Above

T BIH |, Th 9 fAvar o1 Srav-3raT faivareit & ufvafda fosar Sian
gl
a)tIEFﬁ
b) gE_t

c)?‘ﬁﬂﬁ
d) SR H A B TeT

Ans | a) First a) Ugdt
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1 Mark for correct identification of the Normal form.

1)

Among the following, which is the HTML paragraph tag?
a) <p>

b) <pre>

¢) <hr>

d) <a>

frufafad o @ SH-91 HTML TR 71 82
a) <p>

b) <pre>

¢) <hr>

d) <a>

Ans

a) <p>

1 Mark for correct identification of the HTML paragraph tag.

1(iv)

If the elements “A”, “B”, “C” and “D” are placed in a queue and are deleted
one at a time, in what order will they be removed?

a) ABCD

b) DCBA

c) DCAB

d) DBAC

T element "A", "B", "C" 3R "D" &1 U& queue H I ST § 3R T IR H geT fear ST
2, 41 32 fpa oy & ger wwm

a) ABCD

b) DCBA

¢) DCAB

d) DBAC

Ans

a) ABCD

1 Mark to identify the order of removal from queue.

1(v)

Tag is used for making the text bold.
RS B dIce B & g & HTIWNI A 3|

Ans

<B> or <b>

1 Mark for writing the correct HTML tag.
Note: Deduct 2 mark for not writing the tag without <> symbol.

1(vi)

Operator in C++ requires three operands.

cr+ I TR B A RS B AMa™HaT gl 2

Ans

Ternary or conditional or ( ? :) TRI AT HeRAA AT (2 1)

1 Mark for writing the correct C++ operator.
Note: Do not deduct mark for any spelling mistakes.
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1(vii)

“header” keyword is used to declare the header file in C++. True/False

C++ T 2 BI3d & fSFAIR B & foTT “header” HIaS BT TANT fobd ST .
/3

Ans

False g

1 Mark for correct identification.

1(viii)

HTML files are saved by default with “.html” extension. True/False

HTML BT3d f8hice 0 I “ html” ToICIH & 1Y V4 BId! 8. T/

Ans

True adg

1 Mark for correct identification.

Direction: In the questions given below, there are two statements marked as
Assertion (A) and Reason (R). Choose the correct option out of the choices
given below in each question:

e Fi= fRu mu ushi 7, HU9 (A) 3R BRI (R) & ®U H RIfRd &l $YT &1 UdP Uy o
i fau U fasheal & ¥ W6l [dded &1 9g I

1(ix)

Assertion (A): Primary key is a set of one or more attributes that identify tuples
in a relation uniquely.
Reason (R): Every table must have one primary key.

. Both (A) and (R) are correct and (R) is correct explanation of (A).
II.  Both (A) and (R) are correct and (R) is not the correct explanation of
(A).
HI.  (A)is true but (R) is false.
IV.  (A)is false but (R) is true.

YT (A): TIZHE B U 7 3ifeep fa=warsii o1 T Je g o fafdy =0 3 ey o <ueq ot
CEEIREaGIR

PRI (R): TP <o H Th UIZHE &1 g1 amfeu|

L (AR (R THI & 3R (R), (A) B! TE RSB |

L (A)3R (R)THI &l § 3R (R), (A) B! T8 AR TSI B |
L. (A JJ 8 AP (R) ST R

IV. (A 39T g AP (R) T B

—

Ans

II. Both (A) and (R) are correct and (R) is not the correct explanation
of (A).

I (A) 3R (R)GHI TG § 3R (R), (A) P TET AR T 3

1 Mark for correct identification.

1(x)

Assertion (A): The Internet is a collection of interconnected computer
networks.
Reason (R): World Wide Web is a collection of interconnected documents.
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I.  Both (A) and (R) are correct and (R) is correct explanation of (A).
II.  Both (A) and (R) are correct and (R) is not the correct explanation

of (A).
III.  (A) is true but (R) is false.
IV.  (A) is false but (R) is true

FYF (A): AT MUY | IS LR Aeadh &1 Uh I8 7
PRI (R): I A15S I AHIY F TS GATAS 61 UH TR T |

L (A)3R (R) S T8 & 3R (R), (A) P! T8 RS g |

I (A) 3R (R) A TEE 3R (R), (A) P! Te! SARAT AT B
M. (A)9d g AP (R) 3EA g
IV. (A) 3938 AfPp (R) T4 B

Ans

II. Both (A) and (R) are correct and (R) is not the correct

I (A) 3R (R) GFI TE1 & 3R (R), (A) B! Tl ARAT TR1 ¢

1 Mark for correct identification.

SECTION B
(Each question carries 1 mark)

Define friend function in C++.

C++ H Ths B & g B3|

Ans

A friend function in C++ is a function that is declared outside a class but is capable of

accessing the private and protected members of the class.
OR
Syntax of Friend Function

class className {

friend returnType functionName(arguments);

C++ T g Thaw T UTT ol g S 9T & S1ex Uit fobar ST 8 afeed
T & WISAC 3R Uicde s IGwil ddb Ugd- § 9l gian g
I
18 BhawH &l Rice
class className {

friend returnType functionName(arguments);

1 Mark for any correct explanation/definition/syntax of friend function.
(Do not deduct marks if only syntax is written)
(Deduct 2 mark if there is any syntactical error)

What is Multi Level Inheritance?
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Al ad SR R 5|

Ans

Multilevel Inheritance in C++ is the process of deriving a class from another
derived class.

OR
When one class inherits another class which further inherited by any other

class. It is known as multi-level inheritance.

o] dad 3RReT H frdt 39 3 ! fordt Tr3es 9 & gR1 3 TeRe fohar s @
3R fipR I 1S Fa o1 fobdl) st Ty & gRT 39eRe fobar e @

El
TS T I HfYF A Uh A9 B U GUR DI STeRC HRd ¢ dl 39 §ToRed Bl

eiaad 3TeReT Hed o

Diagram:

“ Base Class
n Derived Class of A
Derived Class of B

1 Mark for any correct definition of Multilevel Inheritance.
2 mark for multilevel inheritance diagram only.

Define INF.

INF &I TRYIT S|

Ans

A relation/table/database is said to be in 1NF if it only consists of atomic

values, and no repeating groups are present.
T NARH/2ed/Serey &1 INF B 68T ST § e 590 had RiTd deg. 8l §, 3R 3
QIERIT T AT I HIolG el 81 &

Example of First normal form (1NF)

Students

FirstName | LasiName | Knowledge
‘I'homas Mueller Java, C++, PHP

Ursula Meier PHP, Java

Tgor Mueller C++, Java

Startsituation

Result after Normalisation

Students

FirstName | LasiName | Knowledge
Thomas Mueller C++
Thomas Mueller rPHD
Thomas Mueller Tava

<Relationisin

Ursula Meier Java
Ursula Meier PHP INF
Igor Mueller Java
Igor Mueller C++

1 Mark for any correct definition of INF(First Normal form)
> mark for any example/diagram of INF

Write the syntax of Create a Table in SQL.
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SQL H Create Table BT Ricay ford |

Ans

CREATE TABLE table name (
columnl datatype,
column? datatype,
column3 datatype,

)

CREATE TABLE ¢§d M (
HITH 1 Selerzy,
HIAH 2 SeleTzy,
HIdH3 SClem’y,

)

1 Mark for correct syntax of create table in SQL.
Deduct 2 mark for any syntax error.

SECTION C
(Each question carries 2 marks)

What is a constructor? Name different types of constructor in C++.

HEIER T 82 C++ F fAfla YR & dhigaer & A forfu |

Ans

Constructor is a special member function with the same name as the class
which is used to initialize the objects of its class.
There are 3 types of constructor in C++

1) Default constructor

2) Parameterized constructor

3) Copy constructor

g U ARy HeR TaRH g, oI A8 o & A8 W IdT 6, 3R 39T
JUINT ISP FAN & HTeoide b 3MREAIS/ 3RH HRA & e frar A g |
C++ T 3 UPR P IR 81d &

1) fewlee dcaer

2) IRIHRIZTS HaeR

3) BIUl X

1 Mark for any correct definition of constructor.
1 Mark for all three type of constructor.

OR

Explain the use of scope resolution operator in C++ programming.
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C-++ T & TWHIU ISR SHTIRER & STANT B ARSAT Dy |

Scope resolution operator is used to define the member function and data
member outside of the class i.e. It is used to reference the global variable or
member function that is out of scope.

The operator is represented as the double colon (::) symbol.

For example, when the global and local variable or function has the same name
in a program, and when we call the variable, by default it only accesses the
inner or local variable without calling the global variable. To overcome this
situation, we use the scope resolution operator to fetch a program’s hidden
variables or functions.

THIY TSGR HTIRER FHT ITANT AR HaRM 3R ST HeR B Bl &
TTER URHTNT B & foIe fhar SIrar & o 39T SuaT Teied aikasd a1
AR TR &l Yeiid B3 & forg faar Sirar g ol Wiy Yl § |

TR BT S DI (2) I SAT ST

ITER0I : Tq ot TR & Taled SiR didhdl ARG a1 HaR &1 U ot
1 BT 8, 3R e 87 dNTTd B Bid HRd ¢, dl [SWiee U I Tg e
IR B BId fbT fomT Haa sialke a1 Aied IRged de ugadi 81 39
UG B R B & forg, 59 Ui & 50 gU IRTSd a1 kM & dH &
forT o Ia RelTegRM 3ifiReR &1 ITURT o ¢ |

OR/AT

Program to show the use of scope resolution operator for a global and local
variable.

#include <iostream>

using namespace std;

int num = 50; // declare global variable

int main ()

{
int num = 100;

cout << " The value of the local variable num: " << num,;

// use scope resolution operator (::) to access the global variable

cout << "\n The value of the global variable num: " << ::num;

return O;

The output of the program with use of scope resolution operator is 50.
But without scope resolution operator it will be 100.

THIY YNGR HTORER P IUGNT & 1Y TR BT 3T3eYE 50 g
Wb THTT YelIegRM 3R o 941 I8 100 BT

1 Mark to explain any correct use of scope resolution operator.

1 Mark to explain with example /programming.

Deduct 2 marks if programming is given without output.

Do not deduct any marks for correct explanation even without programming.
Give full marks attempting the programming example with correct syntax and
output even without theoretical explanation.
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Explain AVG () function, its syntax in SQL with example.

AVG () BRI 3R 39 e &) SQL H IaTev gfgd IHgmsu |

Ans

The AVG () function returns the average value of an expression. It is used to

find out the average of a field/column/attribute in various records. It takes a
column name as its argument.

Syntax of AVG ()

SELECT AVG(column_name)

FROM table name;

Example:

SELECT AVG(Price)

FROM Products;

Given that ‘Product’ is the table name and ‘Price’ is it’s one of the column names.

AVG () oM fordft sioies &1 3id I dierdl 8 | 39T ST fafie siftreral &
TS &9 & 3id &1 UdT T & {18 fohat ST § | T8 Uh HiaH & A1 &1 30D
A= HFFUAAAT R

AVG () @1 Ricam

qdae AVG (PIcH_ATH)

FROM ¢&d A ;

ELAREAUR
SELECT AVG(Price)
FROM Products;

FW U 3eEI0T F ' Products ' &&el &7 ATH & 3R ‘price’ 3h dictd H T Th g

1 mark for any correct definition of AVG (') function.

2 mark for correct syntax.

2 mark for any correct example of AVG () function.

Deduct 2 marks for any syntax error.

Even if there is a spelling mistake other than syntax, do not deduct any marks if
the concept is understood.

How to add hyperlink in a web page using HTML?
HTML T UGN Hh T 39 Uol H SISURIID & Bl oilg Jbd § 2

Ans

To add hyperlink in a web page using HTML, we can use the <a> and </a>
tags.

The <a> tag indicates where the hyperlink starts and the </a> tag indicates
where it ends.

Whatever text gets added inside these tags, will work as a hyperlink.
Syntax for adding hyperlink: Put URL in <a href= > 7> </a>.

For eg.
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<a href="www.google.com"></a>

HTML &1 IUTRT d3b fobhai} 9 U1 § BISIRIi® Siie & ot 81 <a> 3R </a> 7T
BT TN R Thd & |

<a> 71 §ATdT § fob BRWRIAD B8l ¥ Y& §Idl § 3R </a> <1 §dTdl § & I8 gl
AT BT g |

2 T & 3R o Ht TRe SIS W, 98 SRWRIAD & &0 H HH B
TISWRIiD & fory Ridad <a hret=""> H ftics F T HIS 1}t URL |

JalerUl:

<a href="www.google.com"></a>

1 Mark for correct syntax of <a> </a> tag.

2 mark for correct explanation to add the hyperlink.

2 mark for any correct example to add hyperlink.

Deduct > marks for any syntax error.

Do not deduct any marks for not giving any example provided that syntax and
explanation is adequate.

Ranjana has to work on her science project which deals with electromagnetic
waves. A lot of research work is required by her for the same. She uses Google
Chrome to search for the relevant matter.(Give answer based on the above
information) 2
I.  Google Chrome is an example of a
a. Website
b. Web browser
c. Web Page
d. None
II.  She finally locates some useful information and clicks on the link
provided to access the website. The link is actually known as
a !
a. Domain name
b. Web Page
c. URL
d. IP address

T BT ST AT aREISHT IR T8 &= 8 Sl faggd g g ot & afd g1 3%
fore 98 OR WY BT B SHTIRTHd1 & | I8 WIS AHS &1 WIS & 7T Google Chrome
BT ITINT FHR 8§ | (SR BRI P YR TR IR )

L T IH 3P Uh a6 §

a) dE9Re
b) IE STIWR
C) éaqg
d) I T8l
I 3fd T 98 $© ITANT THGRI gad! § 3R JeuTse dd Ugdan & forg fou e fofes
R TP Bl 81 fofeh bl arda & FETUH AT

a) ST A

b) d9 7§

c) URL

d) 1P Udl

Ans

1. b) Web browser b) A9 STISIR
I1. ¢) URL ¢) URL
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1 mark for any one correct identification.

2 marks for both correct identifications.

Do not deduct any marks for any spelling mistakes if option name is correctly
written.

10.

A School in Haryana uses DBMS to store student details. The school maintains a
database 'school_record' under which there are two tables.

StudentTable: Maintains general details about every student enrolled in school.
StuLibrary Table: To store details of issued books.

BookKID is the unique identification number issued to each book.

Minimum issue duration of a book is one Day.

g & te Wha o1 f9arur Wl S & T DBMS &1 SUART &Rl 8| 35 d Uh
STy Tpol Neple [T & e dgd 4t eod B

StudentTable: Td & AHifHd TS BT & IR T QT faaRr T@adr |

StuLibrary Table: ST_} &1 TS T & [dav01 &1 TR H3A & foru|

BookID T J&dh &1 SR} &1 o arelt fafky ug=s d=m g1

TS JHS B gAqH SR G B 31afy T e 3

[ Student Stulibrary

|Field Type Field Type.
StulD numeric BookID numeéric
StuName varchar{20) StulD numeric
StuAddress varchar{50) Issued_date |Date

StuFatherName |varchar{20) Return_date |Date

StuContact numeric

StuAadhar numeric

StuClass varchar(5)

StuSection varchar(1)

I.  The Primary Key for StuLibrary Table is/are .......

StuLibrary ¢§d & fog gast $oft 278 |
a) BookID
b) BookID,StulD
c) BookID,Issued date
d) Issued date

II.  The Alternate Key for Student Table will be ..........
Student T9d & foTT dw eI Hoft ... B
a) StuName
b) StuContact
c) StuAadhar
d) StuClass

L b) BookID,StulD
1. c) StuAadhar

1 mark for any one correct identification.
2 marks for both correct identifications.

Do not deduct any marks for any spelling mistakes if option name/alphabet is
correctly written.
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SECTION D
(Each question carries 4 Mark)

11.

What is Stack in Data Structure? Write an algorithm to insert an element in a
stack.

ST ERR H TP 7132 Th Wb 7 U Uere STom & e Ue Taiiyd g

Ans

Stack is a linear type of data structure that follows the LIFO (Last-In-First-Out)
principle and allows insertion and deletion operations from one end that is ‘top’
Real-life examples of a stack are a deck of cards, stack of books etc.

Push Operation in Stack: Inserting a new element in the stack is termed a
push operation.

Pop Operation in Stack: Removing or deleting elements from the stack is
termed pop operation.

WH TH AR UHR B Sel TR g ol LIFO (ARe-37-He-3M13¢) Rigid &1
Wméaﬁvwwﬁmﬁﬁsﬁaﬁ?%ﬁzmﬁﬁwﬁﬁ%
@%%Sd g WP P IAdP Sita b IeTe0T dT P UKl BT Sob, [paral BT

W& H PUSH 3HTIRIME: ed H Teh =11 Tfere STe o G=T SHURRH Hgl offdl g |
W § POP HIRYME: Wb Y Tfere I g IT g &1 U SHTRTH Hgl Sl 7

Push Operation algorithm:
Push operation includes various steps, which are as follows :

Step 1: First, check whether the stack is full or not
Step 2: If the stack is full, then exit

Step 3: If not, increment top by one

Step 4: Insert a new element where the top is pointing
Step 5: Exit

ORI SRR TATRGH:
a1 ST i =Ror <feret B, S 39 TR &

TRUT 1: I UG, T fob Tep HRT G § T g
WY 2: 3R TF G g1 T 8, Al exit Y

RO 3 TfS al, A H Th DI Jig DY

=R 4: T 741 Yferdie il gt TOP Uige &R 3618
TRT 5: SR Aol

OR / AT

begin procedure push: stack, data

if stack is full
return null
endif

top «— top + 1
stack[top] «— data
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end procedure

Example: Given below is the Push and Pop operation in a stack where
operations are titled with count 1 to 10 with initial value in stack top =1. From
1 to 5 there are a Push operations of elements 2,3,4,5,6 and after that from 6 to
10 there are Pop operations of elements 6,5,4,3,2 .

ICTERUT: e U X & TR 3R G ToR= fam 71 § Sigt SRR &1 2 1
T 10 B A & AU Wb e = 1 H URMNG AF F WA g1 19 5 2,3,4,5,6
Tl T G-I IR BT § 3R 39D d1E 6 9 10 TP 6,5,4,3,2 Tl BT UM
SHTORTH BT &

[6]—
"\ Push \y

E"* Push
II \\ Push\'

. 14
Z \ Push y
(1] 1 1 1 1
-
ﬁ’op =[5

r /Po
5 / P /"‘W
Y 1 / Pop 3]
3 3 3 (P (2]
2 2 2 {7
1 1 (1]

1 il

1 Mark for any correct definition of Stack in data structure.

1 Mark for explaining Push and Pop Operation in stack with/without diagram.
2 Marks for any correct algorithm of Push operation in stack with/without
example.

Consider LIFO and FILO both as correct.

Deduct 2 marks if there is any syntax error while writing algorithm.

OR

What is sorting? Explain Selection Sort in detail with example.

e a1 82 RIciaw Ticd 1 38R0 Iied fadR 3 99|

Sorting is the process of arranging elements either in ascending (or) descending
order.

OR

Sorting is the process of arranging data into meaningful order so that you can
analyze it more effectively.

OR

Sorting is the process of arranging the elements of an array so that they can be
placed either in ascending or descending order.

it uferdc & a1 dl RIS @) 3(aRig! A H SafRyd B &1 Ufhar g

]
i Se1 o) arefes ohH B HafRUd B3 1 Ufghar § dife 31T a1 3ifered gHTdt
T Y faxeiv R 9o |

7
I Th YR P deal bl TaRUT B Bl UfehdT g dlfp I8 RIS AT RIg
% H a1 5 I |
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Selection sort:

e [tis asimple and efficient sorting algorithm that works by repeatedly
selecting the smallest (or largest) element from the unsorted portion of
the list and moving it to the sorted portion of the list.

e The algorithm repeatedly selects the smallest (or largest) element from
the unsorted portion of the list and swaps it with the first element of the
unsorted portion.

e This process is repeated for the remaining unsorted portion of the list
until the entire list is sorted.

Let us consider the following array as an example: {64, 25, 12, 22, 11}

First pass:

For the first position in the sorted array, the whole array is traversed from index
0 to 4 sequentially. The first position where 64 is stored presently, after
traversing whole array it is clear that 11 is the lowest value.

64 25 12 22 11

Thus, replace 64 with 11. After one iteration 11, which happens to be the least
value in the array, tends to appear in the first position of the sorted list.

11 25 12 22 64

Second Pass:
For the second position, where 25 is present, again traverse the rest of the array
in a sequential manner.

11 25 12 22 64

After traversing, we found that 12 is the second lowest value in the array and it
should appear at the second place in the array, thus swap these values.

11 12 25 22 64

Third Pass:
Now, for third place, where 25 is present again traverse the rest of the array and
find the third least value present in the array.

11 12 25 22 64

While traversing, 22 came out to be the third least value and it should appear at
the third place in the array, thus swap 22 with element present at third position.

11 12 22 25 64

Fourth pass:

Similarly, for fourth position traverse the rest of the array and find the fourth
least element in the array

As 25 is the 4th lowest value hence, it will place at the fourth position.
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11 12 22 25 64

Fifth Pass:

At last the largest value present in the array automatically get placed at the last
position in the array

The resulted array is the sorted array.

11 12 22 25 o4

Ry aifd -

- I TP TR 3R PRI AT TRTRT g o Gt & 3wIcs fdw § IR-aR

o DI (AT I 98) dcd BT TG Hb 3R 38 et & Tid fpumu i@ A A
SR HTH Bl 2|

- TENRE TR-IR G & 3fice T ¥ qad Bic (@1 96 ) Uferde &1 997
HdT 8 3R 3 3Ice YN & Ud dcd ¥ WY HdT 3|

- T8 UfohaT Yt & AW 3AICE YT & ol a9 dF GIexTs ol © oIF odb o I
Gl Bl hHEG ol DR fadT S|

373U FYfeIRad URU B Teh I8 0 o 20 H ¢ {64, 25, 12, 22, 11}

TSl U
s WU T ugd! fRUfd & forg, gR avoft &1 S shilis TU A s 0 4 dh
& fopa SfTa 81 Usel! FRURY OTgT 64 I § GUETd B, R IR0M 1 UR B b
9C I8 WY § & 11 9o A 79 2|

64 25 12 22 11

U UPR, 64 DI 11 9 dGd | T GRIGRT 11 & d1G, Sif o IR0l & G4 1 g
eI 2, e gall B uga fRuf & foars e g1

11 25 12 22 64

TR T
QIR fRUf & forg, gt 25 HiNg &, T O QY WROM BT SHIHS did IR B |

11 25 12 22 64

<qY H & d1e, A UMAT P 12 TRUT H GIRT 999 HH A § 3R 38 RO F
TR VM W fearE 31 13T, 39 UHR 37 TH1 Bl WU FHR |

11 12 25 22 64

ARIRT U
39, IR I & g, 518t 25 Aielg 8, fhr a1t TRoft 1 UR & 3R IRoft &
Hiole TRIRT T HH HH Wi |
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11 12 25 22 64

SR Hd THY, 22 TR I8 ®H J Fddr 3R g8 WO & dfR ®F R
T 31 TR, 59 R 22 I AR R W Tefg ded B T WY Y|

11 12 22 25 64

T U
sﬁmﬁaw$ﬁﬂ§mwﬂaﬁwaﬁaﬁ?wﬂﬁﬁmwﬁ@aw

Grot
i 25 TIT T HH TH g, STIT 39 1Y RYF W QT ST

11 12 22 25 64

Ui=di 9
gﬁﬁwﬂﬁﬁﬁﬁwﬁa@mwﬁﬁwﬁwﬁﬁaﬁﬂwmaﬂm
g} TRoft HEg RO 81

11 12 22 25 64

1 Mark for any correct definition of sorting in data structure.
1 mark for any correct definition of selection sort.
2 marks for correctly explaining the concept of selection sort with example.

12.

What is Software Engineering? Explain different phases of SDLC.
IR SSARIT &1 § ? SDLC & fafdysl =RUT &) e 1|

Software Engineering is the branch of Engineering which uses engineering
principles and techniques to develop Software.

Different phases of SDLC are as follows:

1) Requirements gathering and analysis or Survey

2) Feasibility study or Investigation and Fact Recording
3) Software design

4) Development or Coding

5) Testing

6) Implementation

7) Maintenance

Requirements gathering and analysis OI' Survey: First phase of SDLC is to
collect the requirements from customer. Survey is the part of Requirement
gathering phase of SDLC. Survey is the best technique to collect the
requirements. We can do survey with following techniques:

1. Interviews

2. Questionnaires

3. Observation
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4. Sampling

Feasibility study Oor Investigation and fact recording: It is a part of
Requirement analysis phase of SDLC. All the requirements collected through
surveys are investigated in this part. Feasibility study means to check if it is
possible to make the software or not. After investigation of the requirements,
final facts are recorded for analysis.

Software Design: The next stage of SDLC is the Design phase. During
the design phase, developers and technical architects start the high-
level design of the software and system to be able to deliver each requirement.

Development or Coding

This phase of SDLC comes when we have gathered the requirements and when
our design is ready. The software developer starts coding according to the
requirements and the design.

Testing

Testing is done before the software is delivered to customers so that the
software exactly matches their requirements. Testers usually find errors or bugs
in the software in this phase. There are two types of testing methods:

1. Black Box testing: The technique of testing without having any knowledge
of the interior workings of the software is called black-box testing. The tester
cannot see the code but only can use the software to find any bugs or errors.

2. White Box testing: White-box testing is the detailed investigation of internal
workings of the code. White-box testing is also called glass testing or open-box
testing. In order to perform white-box testing on an application, a tester needs
to know the internal workings of the code.

Implementation

In this phase, the system is installed to support the required function for which
it is developed. It includes user notification, user training, installation of
hardware, installation of software onto production computers, and integration
of the system into daily work processes. This phase continues until the system
is operating in production in accordance with the defined user requirements.

Maintenance

The maintenance phase of the SDLC occurs after we have delivered the
software to the customers. Maintenance of software can include software
upgrades or any error or bug fixing which the customer finds.

ITFeaaR FofAaRT SoifAafeT @1 98 TraT g off iteamR fasfid & & forg
SolifaiT Rigidl 3iR deie! &1 ITaT Bl gl

SDLC & fafie =RU 39 USR &

1) 3MaLHAN Th BT 3R fazayor a1 9d

2) fpfaifaferdt sremam or S 3R hae Ropita
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3) Yite R fSors
4) STAUHE T HIfST
5) it

6) SERHCRH

7) HeAqg

TIIHAIE Teha B3] 3R [ a1 Id

SDLC T Ugell TRUT UTeh o 3MIRIHh TSl &l Uha Bl g1 d SDLC Bl
SIH T TUT IRUT BT [GWT & | STTRIH T3 Bl Thd B & o 99 Jad
D) dp1p g1 gH FRuferiad do-ie! 9 9d B T&d &

1. TP R

2. gYTadt

3. 3ffeoRaeH

4. Jrfe

fpfoifaferdt srerae a1 9" SiR thae Rapifa

g SDLC B STaIDH T [A=eTT0T TRUI HT U 5% ¢ 1 59 YT H 9d o Areqq 9
Thd o1 s I TaRgsdisii & ofig ot 9Tt 8 1 feforaferdt sieaam &1 arf ag
ST & T ATedaR ST 4T § IT et | STaRIHh I3l &1 &g & e, gy
¥ fom sifaw aw oof fPu o B

It dR fSols

THSITA T AT IRUT fSulg =RUT g | FSoIs TR0 & SR, ST iR
dh-tan! 3nfdhede T SMazgddl bl T o3 H J&H 811 & foTe Aigeder iR
T &1 Io-T_ ST Y& dxd 6 |

SadUHC Al DITST

SDLC T Ug TRUT A9 T § O 8N SMagH TS Pl BT B Ad & 3R od
SART fS9s GUR 81 91T § | JIctk STAWR ATagharsl 3R fgreg— &
TR IS Y& PRAT G

T

TR AR P! TGS dob Ugd I Ugd SR 3 SITaT § ifes Wit der 3!
SIS Y fegpel Hel WA 81| U4 MHAR W $ R0 H GIGedaR |
Ffeat a1 a7 ged &1 e fafdrat 3 uewR &1 gt &

1. &b SR CIeTT: WHRIR BT SfiaRes SRIVUNE & F1H & T SR Bt
qPh-Ih B! SIp-a[FY T HET STl & | TNefd HIs ol od bl & Al
HAd T T FfeTl B Wi & 1T FIeadR HT SN HR Tabval g

2. BEC FIR] ST T3e-siad T BIS B SHiciRkeb BRIGUIE! b1 f&ga
i B | BTSC-SIay SRETT Y TaRT ST T 3-SRy ST i gl Srar g
ot Tl e IR ETse-sia e A & T, Ush tlieid &) HIg ot 3fidRed
BRIV BT ST BT ST HdT it 8

SIRATHCRHA

39 TR A, e &1 a2 hawH &1 0 3 & fow @it far mar g
o fore 39 faefrd fovar T B 1 59 Sugieal iR, STTTewar uiier,
BTOAR BT RITAT, IMG HE TR WA B RITAT 3R ¢ Hri ufomansit
A RIeH 1 U 1H0 AT 8 | I8 TIRUN dd db SR} gdT @ oiF db e
IRUTT STIRTEHAT SMaRaedhdIsl & TR IdTET H B ol HR BT 8
THSITAH! BT X@IWIG TRUI §AR gRI U6 DI AR [daRkd & & a1g gial
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81 IYedtR & Y@RWG H ediR 3(UUS AT Dis FfC T ST [ IRHAT JMHd 8l
el & Off A8 ! fArerel! &

72 marks for any correct definition of software engineering

Y2 marks for full form of SDLC.

1 mark for writing correct SDLC phases.

2 marks for correct explanation of all the phases of SDLC.

Deduct 2 marks for wrong sequence of SDLC phases.

Ignore any spelling mistakes in Hindi as well as in English if the meaning of
the word is understood.

Do not deduct any marks if the English version of the word is written in Hindi.
i.e. consider Software or YIFCAIR both as correct.

OR

What is software testing? Explain different levels of software testing.

YiredaR & a1 82 Aitedar e & f3fis TRl &1 sare Sifru|

Software testing: It is the process of evaluating and verifying that a software
does what it is supposed to do.
There are four main stages of testing

1) Unit testing

2) Integration testing

3) System testing

4) Acceptance testing.

Unit Testing
Unit testing is testing the smallest testable unit of software. It is done during the
coding phase by the developers. To perform unit testing, a developer writes a
piece of code (unit tests) to verify the code is correct.
Integration Testing
Integration testing is the second level of the software testing process comes
after unit testing. In this testing, units or individual components of the software
are tested in a group. The focus of the integration testing level is to expose
defects at the time of interaction between integrated components or units.
Integration testing can be carried out by two different approaches:

o Top-Down approach: Testing higher level modules to lower level

modules
o Bottom-Up approach: Testing lower level modules to higher level
modules
System Testing

System testing is the first level in which the complete application is tested as a
whole. The goal at this level is to check whether the system is working as per
the requirements. System Testing is very important because it verifies that the
software meets the technical and functional requirements that were set by the
customer.

Acceptance Testing

The final level, Acceptance testing (or User Acceptance Testing), is conducted
to check whether the system is ready for release. During this final phase, the
user will test the system to find out whether the application meets their needs.

AtredaR ¢fET/RET: ue geuie 3R T &3 &1 uihar & bt
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MG dUR 98 Hdl g ol I° A1 AN
N F IR g R

1) gfe efeT
2) ThIHRUI/ZCITH eiReT
3) ey efem
4) Wiepfay Tate=g SR

gfe /e

g TREI0T THCdTR B Jad BICT SR TN IHTS BT ¢RSTT HRdl ¢ | T§ STAUY
R BT =IRU1 &b SR fba ST 81 gfe AR 3 & g, vl @ 2 08
TG B & foTT Ueh STAR P18 HT Th el (GfAe ) feraar g1

TUDIHRUI/SCIRME SRET
THIHUT fRAT Tt dwR R Ufgharn o1 gORT TR R o 318 KA & T 311l
21 39 T T TledR o IR U1 AfRTTd Ueh! &1 Uh THg H <R fwan
ST € | U IahRUT ST TR &1 & Thidhd Ucdh| 1 DIl & §Id JIadid &
TGN Bl ISR BT g
THIHRUT SRET G SET-SHTHT qRIeh! o bl S Tl &

o CIU-SI3 3UId: A9 TR & Aledd o oIt = Wi Hisyel &1 R

HAT
o dIcH-3U 3UE: Fad TR & HiSyd U I &R & Alegd bl e

Rreq e

ey 2R ugan W § ford ol Ufeie= &1 9y =0 § R fasan o g
U TR R &I I8 5T § [ Red siazaadiell & SFUR &1 S I8 g a1
Tl | Rien T 9gd Heayu! § Hifh I8 YATUd SRl & b AledaR UTed
aR1 Fuffva da-ita! 3fR wrtets STaxgwmarsii & ORI &Rl g

Tioplcl/ TRp=g SRS

T8 3ffad TR g, WiHid <RET (@1 STARTHAT WP ¢ReT), T Siia- & fad
SN fomar Sirar & o Rew Reflel & forw duR § an 78t =9 sifda TR &
TR, STINTH T T8 Udl o & fore Red o1 € o fob Ui Iaapt
TIIH TS B! G Bl § a7 Tal |

2 marks for any correct definition of software testing.

1 mark for naming all the levels of testing.

2 marks for correct explanation of all level of testing.

Deduct 2 marks for wrong sequence of levels of testing.

Ignore any spelling mistakes in Hindi as well as in English if the meaning of
the word is understood.

Do not deduct any marks if the English version of the word is written in Hindi.
1.e. consider Testing or ¢ both as correct.

13.

What is a computer network? Why do we need networking in computers?
Explain different types of computer networks.

HER e 1 87 TH R W Aeafdhi &1 aadhdl i g7 HILR Aedd
& fafid UeRI &1 THEy|

Computer Network: When two or more computers or devices are
connected to each other to communicate and share resources then it is
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called a computer network. It is a system in which multiple
computers/computing devices/nodes/peripheral devices are connected to
each other to share information and resources.

Need of Networking: We need networking in computers to share
resources such as Data files, Network connections and peripheral devices
like printer, scanner etc.

Types of computer network are:

1. Local area Network (LAN): The computer network that links
devices within a building or group of adjacent buildings,
especially one with a radius of less than 1 km.

2. Metropolitan area Network (MAN): The computer network that
connects computers in a metropolitan area, such as a large city or a
university.

3. Wide area Network (WAN): The computer network that covers
a large geographical area comprising a region, a country, a
continent or even the whole world.

HR Yead: od ol AT a1 A 3P HHeR A1 Sy TR R Tt o) qrgn
FRA P 0 U R Y IS B & O 5 SR Aead Hgl ol 8| I8 U UuT
ToTTet B R e 3R et &Y TIeh R & foIT s shuger/dH g
fEamsw/Argw/aNtRd ey U6 R 9 98 g B

JeafhT Bt AAIHAT: §H Sl WIS, edd H-aeH 3R fiex, TR sdife o
uReffa IuesRun ARt fearey o TmeH &t AT o & forg doger o
JeafHT1 BT TIHT gidl g

HCR ACTD P DR
1. Al TRAT Aedd (LAN): § Yegd Sl U SHRA 7 3T9-UY &1 SHRG! &
T8 & YR U Bl oitedl &, ARy T ¥ 1 frtll & HH & R & 1Y |

2. Deuifere TRAT Aeads (MAN): TR Aedd Sl U AR 8 § et
B SIS &, O b T ST XMeR 1 T fayfaenad |

3,413 URAT Hedd (WAN): HEER Hede Sl U &7, U <X, T HeTgid a1 T8
e fob T g1 & U oS HiMifeie &9 &l HaR HRdl 8

Types of Computer P
Network & YPR
LAN MAN WAN

2 mark for any correct definition of computer network.

2 mark for any correct need of computer networking

1 mark for writing names with full forms of the 3 computer network types.
2 marks for explaining all three network types.
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Do not deduct any marks for including any other type of network after
including these three.
Deduct 2 marks for writing incorrect full forms.

OR
Explain each:
1. HTTP 11.URL
11.FTP iv.WWW
TS D IRAT B
i. HTTP 11.URL
11.FTP 1iv.WWW

Ans

1l

1il.

1v.

HTTP (Hypertext Transfer Protocol) is the set of rules for
transferring files such as text, images, sound, video and other
multimedia files over the web. As soon as a user opens their
web browser, they are indirectly using HTTP. HTTP is an
application protocol that runs on top of the TCP/IP suite of
protocols, which forms the foundation of the internet.

URL (Uniform Resource Locator) is a unique identifier used to
locate a resource on the Internet. Every webpage on internet have
unique address to help people locate it. It is also referred to as a web
address. URLs consist of multiple parts i.e. including a protocol and
domain name.

FTP (File Transfer Protocol): FTP is a standard internet protocol
provided by TCP/IP used for transmitting the files from one host to
another. It is mainly used for transferring the web page from servers
to other computers on the internet. It is also used for downloading
the files to computer from other servers.

WWW (World Wide Web): It is a collection of documents and
other web resources which are identified by URLs and can be
accessed and searched by web browsers via the Internet. WWW is
also called the Web and it was invented by Tim Berners-Lee in
1989. All the web pages can be viewed only with the help of web
browser.

HTTP B3IRRE TIIHR Uicidhid) 98 TR ¢aRe, AV, @i, difgar 3ik
3 AT BIgdl St BIgdl &l RIFTIRT B & HaH! BT e
21 O 8t ls STANTHAT (U 39 STSoR Tiddl g, 9 3T T I
HTTP T IUGNT #R I Bld &1 HTTP U URISR Uieipid g il
W%W/Sﬂ%ﬁﬂ;%&ﬂﬁw Il g, Sl §exAC Bi Aig
CEIRIRC]

URL @AhH R dldhex) T fafRIy ugamedl § fSrreT IuanT
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e R bl THE BT Udl AT & 107U fhaT SIIdT & | Se3c IR 8
U T 3T fARIY UdT giar & fS9 @l 1 I9bT Udl A |
Heg fad 31 38 99 Ugd f H81 Sa1 81 URL B % HFTBId & Th
Tielhid 3R SIa- 1 Iid |

i.  FTP (PI3d ¢RI WEIhId): THEI Ueh HH® Ser-e Wieidid g it
A/ gRT ueH T ST & e Suah Biedl &) T ee
T R A WFTARd #3A & o {5 Sirar g1 98 T8 ¥4 § 99 0o
BT YR J AT R 3 SR H RIFIIRT B & g Iuah fovan
ST 8 | SHHT ITANT 3G TR] ¥ e H BIRd SISaIS B &
forw oft foa ST B1

iv.  WWW (30 dI3s J9): I8 S&Iaull 3R 30 99 Jq1eH! &1 U T8 §
S URL GRT U8 STd § 3R S & ATH 9 39 STSoR gRT Taay
3R WS ST Tohd &1 WWW BT 3 1t 8T SITdT 8 3R 39T 3fashR
fer sHd-oft 7 1989 # far ur| T+t 99 TS BT FHad IF FTIOR B!
Hag I gl <xaT off 9hdl g |

2 marks for full form of HTTP without spelling mistake
2 marks for any correct explanation of HTTP

72 marks for full form of URL without spelling mistake
2 marks for any correct explanation of URL

% marks for full form of FTP without spelling mistake
% marks for any correct explanation of FTP

% marks for full form of FTP without spelling mistake
> marks for any correct explanation of WWW

14.

Define Inheritance in C++. Explain any 3 types of inheritance.

C++ H 3AgNCT &I URHINT B | STaRe & fho! 3 UHRI & IR |

Ans

Inheritance is the ability of a class to inherit all the properties and
characteristics of another class. The class that inherits the properties from
another class is known as child or derived class. The class from which the
properties is being derived and inherited is known as the parent or base class.
Derived class can inherit data members, member functions of the base class.

Real life example of Inheritance: A child inherits properties and characteristics
from his/her parents, like, color, height, weight etc.
There are 5 types of inheritances which are:

1) Single Inheritance

2) Multiple Inheritance

3) Multi level Inheritance

4) Hierarchal Inheritance

5) Hybrid Inheritance

2 TeRCY Udh ol &1 3T oo o T+t 70T SfR fa=earafi &1 Ut o= &1 &l
8| T8 T ol foht 3 TR < 707 T el 6, I A15es AT SRI568 Fa &
0§ ST ST 8 | SR e 9 701 ured faT SRR | SR fora # i B, 3%
e 1 99 7 & &4 T T A1 ¢ | T80 AN Sl ISwl, 39 & &
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ArR3IR HaRM B U B Ihdl gl

SToRCY BT IRAMAD Sl SGIERUT: U S D SO HATAT-Uar I 707 3R
faRvany formera & et 8, S 31, SdTs, ao 8nife|

3TeRCY 5 UHR & BId & ot 39 UPR &

o

NEEEERRLGR

Single Inheritance: In this inheritance, a single class inherits the properties of
a base class. All the data members of the base class are accessed by the derived
class according to the visibility mode (i.e., private, protected, and public).

AT 3TRRET: 59 STeRET H, Top RiTTAl Fom 99 o & T[UiT b1 UTed el g
99 F & 9t ST gewl &1 faffaferct die @i ursde, Uicacs iR ufsta)
F IR SRIS68 TN §RT TR fonal S &

base_class

|

derived_class

Multiple Inheritance: The inheritance in which a class can inherit or derive
the characteristics of multiple classes, or a derived class can have over one base
class, is known as Multiple Inheritance. The derived class can derive the joint
features of all these classes and the data members of all the base classes.

TIUd 378ReY: 98 §TeRe Y forH Ush Fa s aaly & faRyarsii & U
PR gDl g, TT Th SRISeS Fag H Uep I P 39 Fa 8l Iebdll §, Hee Ul

TR & TU | S I B | SRTs68 Far 37 Quft oemy &t g faRiwarait
IR Tt 99 T & ST YS! &) U R Ihell 5 |

base class_1 base class_2 base class_3

derived_class_2

Multilevel Inheritance: The inheritance in which a class can be derived from
another derived class is known as Multilevel Inheritance. Suppose there are
three classes A, B, and C. B is the base class that is derived from class A. Now,
C is the class that is derived from class B. This makes class B, the base class for
class C but is the derived class of class A. This scenario is known as the
Multilevel Inheritance.
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Aeclddd 378ReY: 98 37eRey o T Fay fhdl 311 SRIg6s o ¥ Urd
P O Tohdll 8, Heel Aad 3TaRed & =0 H SH1 Sifet 8 | A <ifore i &= oo
A B3R C €1 B U Fa9 g Sl 59 A Q T 8Icll 81 316, C 98 F @ Sfl Farg
B I UT Bldl 81 &I B, SRITIC & I 99 91 § AP o7 A Bt SRS

I 2| 38 A Iaad 378ReT & =0 § ST ST 2|

Class_A

!

Class_B

|

Class_C

Hierarchical Inheritance: The inheritance in which a single base class inherits
multiple derived classes is known as the Hierarchical Inheritance. This
inheritance has a tree-like structure since every class act as a base class for one
or more child classes.

fRRIRed sTeReT: a8 3Ty S te RiTe 99 o o3 SRIs0s a9 I
0N B YT el B, I8 RRIRP o 3TeReT Sl oidl 81 39 3eRey H U U
S TR et @ S T el U T SRk el o Y 99 I & w0 H
HT Fel g

class_A

7

class_B | class_C

class_D class_E | class_F class G

Hybrid Inheritance: As the name suggests, is the combination of two or more
types of inheritances. For example, the classes in a program are in such an
arrangement that they show both single inheritance and hierarchical inheritance
at the same time. Such an arrangement is known as the Hybrid Inheritance.

gIsfors 3RREY: ST {6 714 § U1 IoidT §, &l A7 31fd UPR o1 3TaRkey &1
YIS 8 | 3STeR0 & foIE, Tes TR H ooy U} saagin & g fob 9w & g9 |
e 3R IR Aediuet 31N 3T ioard €1 Ut o=t &) gsfss
TR & ¥U H ST Sral g

class_A class_B class C

N

class_D

/ AN

class_E class_F

1 Mark for correctly defining Inheritance concept.
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Imark for writing names of any 3 types of inheritances.
2 marks for explaining any 3 type of inheritances.

Do not deduct any marks for not drawing diagrams.
Give 1 mark for only making correct diagrams.

OR

Write a C++ program to define a class employee having

Emp-id
Members Emp-name

basic salary

accept()
Functions display()

Calculate DA=25% of basic salary, HRA=800, I-tax=15% of basic salary.
Display the payslip using appropriate output format.

Wemployeeﬂ'ﬁ%ﬂ?‘l’fﬂ W%%I’QWC++ m%@qmﬁ

Member Emp-id

AR Emp-name
basic salary
Function accept()
R display()
DA = SRI&® U &1 25%, HRA = 800, |- = SRIH U BT 15% T TOFT Y|
SUGH SHI3CYC Y I SUGNT HReb U AU afRid P |

Following program is defining a class Employee and calculating DA, HRA, tax
of his/her basic salary and also displaying the payslip of an employee.

fafafad U™ U6 F@™ Employee @ fSWTZH &R 38T § 3R DA, HRA 3U%
éﬁgéﬂquﬁaxaﬁmaﬂw%eﬁvwmﬁaﬂ payslip @1 4t UefXfd &2
R

#include<iostream>
using namespace std;

class Employee
{
int eid;
char ename[100];
float basic_salary, hra, da, 1_tax, net_salary;

public:

void accept_details()

{
cout<<"\n Enter Employee Id : ";
cin>>eid;
cout<<"\n Enter Employee Name : ";
cin>>ename;

cout<<"\n Enter Basic Salary : ";
cin>>basic_salary;
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hra = 800;

da=0.25 * basic_salary;

1 tax =0.15 * basic_salary;

net salary = basic_salary + da + hra - i_tax;

H
void display_details()
{
cout<<"\n "
cout<<"\n Employee Id : "<<eid;
cout<<"\n Employee Name : "<<ename;
cout<<"\n Basic Salary : "<<basic_salary;
cout<<"\n HRA : "<<hra;
cout<<"\n DA : "<<da;
cout<<"\n [-Tax :"<<i_tax;
cout<<"\n Net Salary : "<<net_salary;
h
¥
int main()
{
Employee ¢;
e.accept_details();
e.display details();
return O;
}

Output of the above c¢++ program:

SWRIE c++ URIH &1 3M3eYc:

Enter Employee Id : 1001
Enter Employee Name : xyz
Enter Basic Salary : 45000

Employee Id : 1001
Employee Name : xyz

Basic Salary 245000
HRA : 800
DA : 11250
[-Tax 16750
Net Salary : 50300

Y marks for correct header file inclusion.

> marks for defining class employee.

Y2 marks for declaring class variables/members.

2 marks for defining accept_details() function.

"> marks for defining display_details() function.

2 marks for defining main() function.

> marks for creating object in main function.

2 marks for correct output of the program.

Do not deduct any marks for case sensitivity issue (if any).

Do not deduct any marks for spelling mistakes in variable names.
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