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	SECTION – A (10 X 2 = 20 Marks) ANSWER ANY TEN QUESTIONS

	1
	Define the term Constructor.
A constructor function is a special function that is a member of a class and has the same name as that class
	2
	K1
	C01

	2
	Write the significance of  the this pointer in C++ 

When a member function is called, it is automatically passed an implicit argument that is a pointer to the invoking object (that is, the object on which the function is called).This pointer is called this.
this pointer is automatically passed to all member functions.
	2
	K2
	CO2

	3
	What is default arguments ?

A default argument is a value provided for a parameter in a function declaration that is automatically assigned by the compiler if the calling function doesn’t provide a value for those parameters. If the value is passed for it, the default value is overridden by the passed value.
	2
	K1
	CO1

	4
	List operators in C++ that can not be overloaded.

operators cannot be overloaded which include sizeof operator, typeid, Scope resolution (::), Class member access operator (.), Ternary or conditional operator (?:).
	2
	K2
	C2

	5
	Define the term pure virtual function.

A pure virtual function is a function that must be overridden in a derived class and need not be defined. A virtual function is declared to be “pure” using the curious =0 syntax. For example: class Base {}
	2
	K1
	C1

	6
	What is multiple inheritance in C++?
Multiple Inheritance in C++ - GeeksforGeeks
Multiple Inheritance is a feature of C++ where a class can inherit from more than one classes. The constructors of inherited classes are called in the same order in which they are inherited. For example, in the following program
	2
	K2
	C2

	7
	Write the functionality of containers in C++

The container manages the storage space that is allocated for its elements and provides member functions to access them, either directly or through iterators (objects with properties similar to pointers).

the vector class defines a dynamic array, deque creates a double-ended queue, and list provides a linear list. These containers are called sequence containers
	2
	K1
	C2

	8
	What is the difference between throw and Rethrow?


Throw Vs Rethrow UiPath | SaveMyLeads
For instance, using "Throw" can help simulate errors during testing, while "Rethrow" maintains the original exception context, aiding in debugging.
If a catch block cannot handle the particular exception it has caught, you can rethrow the exception. The rethrow expression ( throw without assignment_expression) causes the originally thrown object to be rethrown.
	2
	K2
	CO2

	9
	What are the functions of  ios class function ?
The class ios provides the basic support for formatted and unformatted I/O operations. The class istream provides the facilities for formatted & unformatted input while the class ostream provides the facilities for formatted output. The class iostream provides the facilities for handling both input and output streams.
	2
	K1
	CO2

	10
	Write about random file access.
random-access read and write operations using the C I/O system with
the help of fseek() , which sets the file position indicator. Its prototype is shown here:
int fseek(FILE *fp, long numbytes, int origin);
Here, fp is a file pointer returned by a call to fopen() . numbytes is the number of bytes
from origin that will become the new current position.

	2
	K2
	CO1

	11
	What do you know by static data member ?
Static data members are class members that are declared using static keywords. A static member has certain special characteristics which are as follows: Only one copy of that member is created for the entire class and is shared by all the objects of that class, no matter how many objects are created
	2
	K1
	CO1

	12.
	List any two examples for Default arguments.

void function(int x, int y, int z = 0)
Explanation - The above function is valid. Here z is the value that is predefined as a part of the default argument.

	2
	K2
	CO2

	SECTION – B (5 X 5 = 25 Marks) ANSWER ANY FIVE QUESTIONS

	13.
	Explain,How  friend function is implemented ?.


Feature  -2 mks and declaration-2 mks example-1 mk
A friend function has access to all private and protected members of the class for which it is a friend. To declare a friend function, include its prototype within the class, preceding it with the keyword friend.
First, friends can be useful when you are overloading certain types of operators.
Second, friend functions make the creation of some types of I/O functions easier.
The third reason that friend functions may be desirable is that in some cases, two ormore classes may contain members that are interrelated relative to other parts of your program.
A friend of one class may be a member of another.
const int IDLE = 0;
const int INUSE = 1;
class C2; // forward declaration
class C1 {
int status; // IDLE if off, INUSE if on screen
// ...
public:
void set_status(int state);
int idle(C2 b); // now a member of C1
};
class C2 {
int status; // IDLE if off, INUSE if on screen
// ...
public:
void set_status(int state);
friend int C1::idle(C2 b);
};

	5
	K3
	CO1

	14.
	How constructor function is overloaded ? Explain

CONCEPT-3 MKS
EXAMPLE –DISCUSSION -2 MKS

More than one constructor in a class with same name, as long as each has a different list of arguments.This concept is known as Constructor Overloading.

Overloaded constructors essentially have the same name (exact name of the class) and different by number and type of arguments.
A constructor is called depending upon the number and type of arguments passed.
While creating the object, arguments must be passed to let compiler know, which constructor needs to be called. 
class construct 
{  
public: 
    float area;  
      
    // Constructor with no parameters 
    construct() 
    { 
        area = 0; 
    } 
      
    // Constructor with two parameters 
    construct(int a, int b) 
    { 
        area = a * b; 
    } 
      
    void disp() 
    { 
        cout<< area<< endl; 
    } 
}; 
  
int main() 
{ 
    // Constructor Overloading  
    // with two different constructors 
    // of class name 
    construct o; 
    construct o2( 10, 20); 
      
    o.disp(); 
    o2.disp(); 
    return 1; 
}

	5
	K3
	CO3

	15.
	Enumerate basic rules for handling Virtual functions.

Concept -2 mks rule -3 mks
A virtual function (also known as virtual methods) is a member function that is declared within a base class and is re-defined (overridden) by a derived class. When you refer to a derived class object using a pointer or a reference to the base class, you can call a virtual function for that object and execute the derived class’s version of the method.

Virtual functions ensure that the correct function is called for an object, regardless of the type of reference (or pointer) used for the function call.
They are mainly used to achieve Runtime polymorphism.
Functions are declared with a virtual keyword in a base class.
The resolving of a function call is done at runtime.


Rules for Virtual Functions
The rules for the virtual functions in C++ are as follows:

Virtual functions cannot be static.
A virtual function can be a friend function of another class.
Virtual functions should be accessed using a pointer or reference of base class type to achieve runtime polymorphism.
The prototype of virtual functions should be the same in the base as well as the derived class.
They are always defined in the base class and overridden in a derived class. It is not mandatory for the derived class to override (or re-define the virtual function), in that case, the base class version of the function is used.
A class may have a virtual destructor but it cannot have a virtual constructor.
	5
	K4
	CO2

	16.
	Demonstrate overloading function templates in C++.
CONCEPT-2 MKS IMPLEMENTATION=-3MKS
A template function can be overloaded either by a non-template function or using an ordinary function template.


 The function template has the same syntax as a regular function, but it starts with a keyword template followed by template parameters enclosed inside angular brackets <>.


template <class T>

T functionName(T arguments)
{
     // Function definition
     ……….  ……   ….. …….
}
where, T is template argument accepting different arguments and class is a keyword. 

Template Function Overloading:

The name of the function templates are the same but called with different arguments is known as function template overloading.
If the function template is with the ordinary template, the name of the function remains the same but the number of parameters differs.
When a function template is overloaded with a non-template function, the function name remains the same but the function’s arguments are unlike.


	5
	K3
	CO3

	17.
	Illustrate Manipulators in C++.

Listing -2 mks
Describition -3 mks
Manipulators are helping functions that can modify the input or output stream. They can be included in the I/O statement to alter the format parameters of a stream. They are defined inside <iomanip> and some are also defined inside <iostream> header file.
There are various types of manipulators classified on the basis type of entity they manipulate:
Output Stream Manipulators
Input Stream Manipulators
Boolean Manipulators
Alignment and Sign Manipulators
Base Manipulators

Output Stream Manipulators
Output stream manipulators are used to control and format the output stream, such as setting the width, precision, or alignment of printed data.
Manipulator	Description	Header File
endl	Inserts a newline and flushes the output stream.	iostream
flush	Flushes the output stream manually.	iostream
setw(x)	Sets the width of the next output field to x.	iomanip
setprecision(x)	Sets the precision for floating-point numbers to x.	iomanip

	5
	K3
	CO3

	18.
	Explain Operator overloading using friend function.
Concept -3 mks example -2 mks

· User can overload an operator for a class by using a nonmember function, which is usually a friend of the class. 
· Since a friend function is not a member of the class, it does not have a this pointer. Therefore, an overloaded friend operator function is passed the operands explicitly. 
· This means that a friend function that overloads a binary operator has two parameters, and a friend function that overloads a unary operator has one parameter. 
· When overloading a binary operator using a friend function, the left operand is passed in the first parameter and the right operand is passed in the second parameter.
class Complex {  
Public:  
    Complex(double real, double image) : real(real), imag(imag) {}  
    // Declare the '+' operator as a friend  
    friend Complex operator+(const Complex& c1, const Complex& c2);  
    // Display the complex number  
    void display() const {  
        std::cout << real << " + " << imag << "i" << std::endl;  
}  
Private:  
    double real, imag;  
};  
// Define the '+' operator using a friend function  
Complex operator+(const Complex& c1, const Complex& c2) {  
    return Complex(c1.real + c2.real, c1.imag + c2.imag);  
}  
int main() {  
    Complex c1(2.0, 3.0);  
    Complex c2(1.5, 2.5);  
    // Use the overloaded '+' operator  
    Complex sum = c1 + c2;  
    std::cout << "Sum: ";  
    sum.display();  
    return 0;  
}  
The '+' Operator is implemented as a non-member function outside the class and declared a friend function inside the class. This friend feature has access to 'Complex's' private members.

	5
	K3
	C03

	19.
	State conversion functions with suitable examples

A conversion function converts your class into a type
compatible with that of the rest of the expression. The general format of a type
conversion function is
operator type( ) { return value; }
Here, type is the target type that you are converting your class to, and value is the value
of the class after conversion. Conversion functions return data of type type, and no
other return type specifier is allowed. Also, no parameters may be included. A
conversion function must be a member of the class for which it is defined. Conversion
functions are inherited and they may be virtual.


int main() {
  
      // Two variables of different type
    int i = 10;
    char c = 'A';
  
      // printing c after manually converting it
      cout << (int)c << endl;
      
      // Adding i and c,
      int sum = i + c;
  
      // Printing sum
      cout << sum;
      
    return 0;
}
	5
	K4
	C03

	SECTION – C (3 X 10 = 30 Marks) ANSWER ANY THREE QUESTIONS

	20.
	Discuss , how array of objects are created and accessed ? Explain with an example.

Concept –array of objects- 4mks

Example –explanation -6 mks
When a class is defined, only the specification for the object is defined; no memory or storage is allocated. To use the data and access functions defined in the class, you need to create objects.

Syntax:

ClassName ObjectName[number of objects];

The Array of Objects stores objects. An array of a class type is also known as an array of objects.
Member access object[id].datamember

class Employee
{
  int id;
  char name[30];
  public:
  
  // Declaration of function
  void getdata();
  
  // Declaration of function
  void putdata();
};

// Defining the function outside 
// the class
void Employee::getdata()
{ 
  cout << "Enter Id : ";
  cin >> id;
  cout << "Enter Name : ";
  cin >> name;
}

// Defining the function outside 
// the class
void Employee::putdata()
{
  cout << id << " ";
  cout << name << " ";
  cout << endl;
}

// Driver code
int main()
{
  // This is an array of objects having
  // maximum limit of 30 Employees
  Employee emp[30]; 
  int n, i;
  cout << "Enter Number of Employees - ";
  cin >> n;
  
  // Accessing the function
  for(i = 0; i < n; i++) 
    emp[i].getdata();
  
  cout << "Employee Data - " << endl;
  
  // Accessing the function
  for(i = 0; i < n; i++) 
    emp[i].putdata();
}
	10
	K5
	CO1

	21
	Explain ,how Binary operators are overloaded ?.
Concept-4 mks
Example -6 mks

 When we overload an operator which works on two operands, it is known as binary operator overloading. It is used to manipulate the values of two objects of the same class.
The basic syntax of binary operator overloading is as follows:

return_type classname :: operator op(argument) {
    // Function Body
}

Here, op replaces the operator we want to overload (+,-,/,*). The “operator” is the keyword necessary to use as a part of the syntax.

return_type operator op(argument) {
    // Function Body
}

class Complex {
private:
    int real, imag;

public:
    Complex(int r = 0, int i = 0)
    {
        real = r;
        imag = i;
    }

    // This is automatically called when '+' is used with
    // between two Complex objects
    Complex operator+(Complex const& obj)
    {
        Complex res;
        res.real = real + obj.real;
        res.imag = imag + obj.imag;
        return res;
    }
    void print() { cout << real << " + i" << imag << '\n'; }
};

int main()
{
    Complex c1(10, 5), c2(2, 4);
    Complex c3 = c1 + c2;
    c3.print();
}
	10
	K4
	CO3

	22
	List various types of Inheritance. Analyze the impact of access specifier on class Inheritance .

Types-2 mks
Impact on class inheritance 3 x 2 6 mks 
Example -2 mks

Single Inheritance.
Multiple Inheritance.
Multilevel Inheritance.
Hierarchical Inheritance.
Hybrid Inheritance.
when members are inherited, the access specifier for an inherited member may be changed (in the derived class only) depending on the type of inheritance used. Put another way, members that were public or protected in the base class may change access specifiers in the derived class.

A class can always access its own (non-inherited) members.
The public accesses the members of a class based on the access specifiers of the class it is accessing.
A derived class accesses inherited members based on the access specifier inherited from the parent class. This varies depending on the access specifier and type of inheritance used.

When you inherit a base class publicly, inherited public members stay public, and inherited protected members stay protected. Inherited private members, which were inaccessible because they were private in the base class, stay inaccessible.

Access specifier in base class	Access specifier when inherited publicly
Public		Public
Protected	Protected
Private		Inaccessible
Protected inheritance is the least common method of inheritance. It is almost never used, except in very particular cases. With protected inheritance, the public and protected members become protected, and private members stay inaccessible.


Access specifier in base class	Access specifier when inherited protectedly
Public		Protected
Protected	Protected
Private		Inaccessible


With private inheritance, all members from the base class are inherited as private. This means private members are inaccessible, and protected and public members become private.


Access specifier in base class	Access specifier when inherited privately
Public		Private
Protected	Private
Private		Inaccessible
class Base
{
public:
	int m_public {};
protected:
	int m_protected {};
private:
	int m_private {};
};

class D2 : private Base // note: private inheritance
{
	// Private inheritance means:
	// Public inherited members become private
	// Protected inherited members become private
	// Private inherited members stay inaccessible
public:
	int m_public2 {};
protected:
	int m_protected2 {};
private:
	int m_private2 {};
};


	10
	K4
	CO4

	23
	How Exceptions are handled with try ,catch and throw ,Explain with an example.


In C++, exceptions are runtime anomalies or abnormal conditions that a program encounters during its execution. The process of handling these exceptions is called exception handling.
C++ try and catch
C++ provides an inbuilt feature for Exception Handling. It can be done using the following specialized keywords: try, catch, and throw with each having a different purpose.

Syntax of try-catch in C++
try {         
     // Code that might throw an exception
     throw SomeExceptionType("Error message");
 } 
catch( ExceptionName e1 )  {   
     // catch block catches the exception that is thrown from try block
 } 

1. try in C++
The try keyword represents a block of code that may throw an exception placed inside the try block. 
2. catch in C++
The catch statement represents a block of code that is executed when a particular exception is thrown from the try block. 
3. throw in C++
An exception in C++ can be thrown using the throw keyword. When a program encounters a throw statement, then it immediately terminates the current function and starts finding a matching catch block to handle the thrown exception.

int main()
{
    // try block
    try {

        // throw
        throw 10;
    }

    // catch block
    catch (char* excp) {
        cout << "Caught " << excp;
    }

    // catch all
    catch (...) {
        cout << "Default Exception\n";
    }
    return 0;
}
	10
	K4
	CO4

	24
	Describe read and write operations on text files in C++.

Read operation -5 mks
Write operation -5 mks

Reading from a file means retrieving the data stored inside a file as input in the program. 

To read the content of a text file in C++, we have to first create an input file stream std::ifstream to the file in default flags. After that, we can use any input function such as std::getline() or >> operator to read the textual data and store it in some the string variable. 

int main() {

    // Open the text file named "input.txt"
    ifstream f("input.txt");

    // Check if the file is successfully opened
    if (!f.is_open()) {
        cerr << "Error opening the file!";
        return 1;
    }

    // String variable to store the read data
    string s;

    // Read each line of the file and print it to the
    // standard output stream till the whole file is
  	// completely read
    while (getline(f, s))
        cout << s << endl;

    // Close the file
    f.close();
    return 0;
}
You use stream insertion operator (<<) for this. The text to be written to the file should be enclosed within double-quotes.

#include <iostream>
#include <fstream>
using namespace std;
int main() {

	ofstream myfile;
	myfile.open("example.txt");
	myfile << "Hello" << endl;
	myfile.close();
	

	system("pause");
	return 0;
}
	10
	K4
	CO4



15

