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PART-A 

I. 1.Arrange the following operators in the order of precedence 

Logical, Assignment, Relational, Arithmetic, Unary  

       Unary, Arithmetic, Relational, Logical, Assignment. 

2. State the main difference between an array and a structure  

    Array is a homogeneous aggregate which hold same data type 

    Structure is a heterogeneous aggregate which hold different data type. 

3.  List the method to pass arguments to a function. 

       The arguments of a function can pass by value and reference. 

4.  Define aggression in object oriented programming 

       The classes within classes or object are an attribute of another class is      known as ag-

gression. 

5. List any two type casts in c++ 

      Static cast. 

      Dynamic cast. 

PART-B 

 

II. 1.  Outline the general structure of a C++ program. Write short notes on each component. 

STANDARD LIBRARIES SECTION OR PREPROCESSOR DIRECTIVES:- 

The preprocessors are the directives, which give instructions to the       compiler to prepro-

cess the information before actual compilation starts.   All  preprocessor directives begin with 

#. 

  Preprocessor directives are not C++ statements, so they do not end in a semicolon (;). 

  There are number of preprocessor directives supported by C++ like #include, #define, etc. 

 

COMMENTS:-  

 C++ supports single-line and multi-line comments. 

  All characters available inside any comment are ignored by C++ compiler. 

  // (for single line comment). 

  /*……….*/(for multi line comments). 

 

VARIABLE:- 



 

 

 A variable is a named area in memory used to store values during program execution. 

  Variables are run time entities. 

  A variable has a symbolic name and can be given a variety of values. 

  All variables must be declared before they can be used. 

 The general form of a declaration is: 

 Data_type  variable_name; 

 Eg:-  Int a; 

 Float b; 

FUNCTIONS: - 

Function is a self contained block of statements that produces a particular result. There are 

two categories of functions:  

1.library functions. 

 2.user-defined functions. 

MAIN:- 

 The starting point of all C++  program is the main function. 

2.  Explain storage classes in C++ . 

Storage Classes In C 

 Auto: This is the default storage class for all the variables declared inside a function or a 

block.  

The keyword auto is  used while writing programs in Cpp language.  

Auto variables can be only accessed within the function they have been declared. 

Extern:  

It can be accessed within any function. Global variable can be made extern as well by plac-

ing the ‘extern’ keyword before its declaration in function. 

Static: This storage class is used to declare static variables. Static variables have property of 

reserving the value even after the scope. So, they are initialized only once. 

https://www.geeksforgeeks.org/understanding-extern-keyword-in-c/


 

 

Register: This storage class have the same functionality as that of the auto variables. The 

difference is that the compiler tries to store these variables if a free register is available. This 

makes execution faster than that variable stored in memory. 

3.  Write syntax of function prototype and function definition that return the smaller of two in-

teger number passed as arguments. Write a program to find the smallest of two integers us-

ing above function. 

 

Function Declarations(Function prototype). 

 Function prototyping is one very useful feature of C++ function. 

 A function declaration( Function prototype )tells the compiler about a function name and 

how to call the function.  

function prototype has the following parts : 

 return type 

 name of the function 

 argument list 

return_type function_name( parameter list ); 

eg:-int max(int num1, int num2); 

Defining a Function 

The general form of a C++ function definition is as follows − 

return_type function_name( parameter list ) 

 { 

   body of the function 

} 



 

 

          

A C++ function definition consists of a function header and a function body. 

 Return Type − A function may return a value. The return_type is the data type of the value 

the function returns.  

 Function Name − This is the actual name of the function.  

 Parameters −When a function is invoked, we pass a value to the parameter. This value is 

referred to as actual parameter or argument.  

 Function Body − The function body contains a collection of statements that define what the 

function does. 

 

 Syntax:- return_type function_name (parameter list);  

    eg:- Int max(int num1, int num2); 

Function definition:- 

return_type function_name( parameter list )  

{ 

 body of the function 

 } 

Programme:- 

#include using namespace std; 

int larg(int,int); //Declaring the function sum  

int larg(int a, int b) //Defining the function sum  

{ 



 

 

 int c; 

if(a>b) 

{ c=a; } 

Else 

 { c=b; } 

Return c; 

 int main() 

{ 

 int x, y; 

 cout<<"enter first number: ";  

cin>> x; 

 cout<<"enter second number: "; 

 cin>>y; 

larg(x,y);//function call 

 cout<<"larger of these two :"<<c; 

} 

 

4.  Differentiate between a class and an object with example.  

Class: 

 Object contains data, and code to manipulate that data.  

 The entire set of data and code of an object can be made a user-defined data type 

with the help of a class.  



 

 

 

Objects : 

 Objects are the basic runtime entities in an object oriented system. They may repre-

sent a person, a place, a bank account, a table of data or any item that the program 

has to handle.  

 Object is an instance of class. 

#include<iostream> 

Class Add 

{ 

 int x, y, z;  

public: 

 void getdata() 

 {  

Cin>>x>>y; 

 }  

Void calculate(); 

 Void display(); 

 }; 

 Void Add :: calculate() 

 {  

z=x+y; 

 } 



 

 

 void Add :: display()  

{ 

 cout<<z; 

 } 

 void main() 

 {  

Add a; 

 a.getdata(); 

 a.calculate(); 

 a.display(); 

 } 

 

5.   Compare overloading and overriding.  

 Overloading:-  

Overloading allows different methods to have same name,but they act as different forms.  

It is a compile time polymorphism. 

 

 Eg:- #include <iostream>  

using namespace std; 

 

void test(int);  



 

 

void test(float);  

void test(int, float);  

   

int main()  

{  

      int a = 5;  

      float b = 5.5;  

   

      test(a);  

         test(b);  

          test(a, b);  

   

        return 0;  

}  

   

void test(int var)  

{  

     cout << "Integer number: " << var << endl;  

}  

   

void test(float var)  



 

 

{  

     cout << "Float number: "<< var << endl;  

}  

   

void test(int var1, float var2)  

{  

     cout << "Integer number: " << var1;  

     cout << " and float number:" << var2;  

}  

  

    Overriding:- 

The member function in the base class  and derived class having same names  but different 

implementation. It is a runtime polymorphism. 

Eg:- Class a 

 { 

 public:  

       virtual void display() 

  { cout << "hello"; } 

 } 

 Class b:public a 

 { 

 public:  



 

 

        void display() 

  { cout << "bye";}; 

 } 

6.  Explain how accessibility of class members can be controlled in base class.   

private, protected, public are the 3 accessibility of class members that can be controlled in base 

class. 

private:- 

  Private members can be accessed only from within the class. 

Protected:- 

  protected members can be accessed by own class and its derived classes. 

Public:- 

  Public members can be accessed from outside the class also. 

class declaration : 

 class class_name  

{  

private:  

Variable declaration/data members; 

 Function declaration/ member functions; 

 

 protected: Variable declaration/data members;  

Function declaration/ member functions; 

 



 

 

 public: 

 Variable declaration/data members;  

Function declaration/ member functions; 

 }; 

7.   Explain the exception handling mechanism in C++. 

 

Exception Handling 

 An exception is a problem that arises during the execution of a program. 

 A C++ exception is a response to an exceptional circumstance that arises while a program is 

running, such as an attempt to divide by zero. 

 

Exceptions provide a way to transfer control from one part of a program to another.  

 

 C++ exception handling is built upon three keywords: try, catch, and throw. 

 

 throw: A program throws an exception when a problem shows up. This is done using a throw key-

word.  

 

catch: A program catches an exception with an exception handler at the place in a program where 

you want to handle the problem. The catch keyword indicates the catching of an exception.  

 

try: A try block identifies a block of code  for which particular exceptions will be activated. It's fol-

lowed by one or more catch blocks 



 

 

 

Syntax:  try 

{ 

// protected code 

} 

catch( ExceptionName e1 ) 

{ 

// catch block 

} 

catch( ExceptionName e2 ) 

{ 

// catch block 

}catch( ExceptionName eN ) 

{ 

// catch block 

} 

 

PART-C 

UNIT-I 

III. a)  Explain for, while do-while loops in C++. Write program segment to print numbers be-

tween 1 to 100 using for, while and do-while loops. 

 

while loop 



 

 

syntax of while:- 

 

 while(condition)  

{  

statement 1;  

statement 2;  

statement 3; 

 } 

 

PROGRAMME 

#include<iostream> 

 Using namespace std; 

 int main() 

 { 

 int input = 1; 

 while (input <= 100)  

{ 

 cout << "\n" << input; input++; 

 } 

 } 

Do-while loop 

 Syntax of do while loop:  

do  

{ 

 statement 1; 

 statement 2; 

 statement 3; 

 } 

 while(condition); 

PROGRAMME: 

#include<iostream> 

using namespace std; 

 int main() 

 {  



 

 

int num=1;  

do  

{  

cout<<"Value of num: "<<num<<=100); 

 return 0; 

 } 

Working 

● the set of statements inside braces are executed first. 

● The condition inside while is checked only after finishing the first time execution of state-

ments inside braces. 

● If the condition is TRUE, then statements are executed again.  

● This process continues as long as condition is TRUE.  

● Program control exits the loop once the condition turns FALSE. 

For-loop 

syntax of for-loop 

for(initialization statements; test condition; iteration statements) 

{ 

 statement 1; 

 statement 2; 

 statement 3; 

 } 

Working of for loop:  

● At first it execute the statements given as initialization statements.  

● Then the condition statement is evaluated.  

● If conditions are TRUE, then the block of statements inside curly braces is executed.  

● After executing curly brace statements fully, the control moves to the "iteration" statements.  

● After executing iteration statements, control comes back to condition statements.  

● Condition statements are evaluated again for TRUE or FALSE.  

● If TRUE the curly brace statements are executed.  

● This process continues until the condition turns FALSE. 

PROGRAMME: 

#include<iostream> 

 Using namespace std; 

 int main()  



 

 

{ 

 int input; 

 for(i=1;i<=100;i++) 

 { 

 cout << input;  

} 

} 

III.     b)  List the steps in writing data to file.  

To perform writing data to a file the header file <iostream> ,<fstream> ,<ofstream> are used. 

 

<ofstream>:- this data type represents the output file stream and it is used to create files and 

to write to a file. 

<fstream>:-this stream have the capability to create, to write and to read.  

  

Opening a File: 

 The header <ofstream> or <fstream> is used to open a file ffor writing. 

 Open() is the member function in the stream which specifies name and location in first 

argument, the mode in which the file should be opened in the second argument.  

 Syntax: 

Void open(const char filename, ios::openmode mode); 

 

Mode Of Operation: 

 ios::in – open a file for reading. 

 ios::out – open a file for writing 

 ios::tunc – if the file already exists, its content will be truncated before opening the 

file. 

 

Writing to a file: 

To write data to a file from program using the insertion operator (<<). 

The only difference is that use ifstream or fstream instead of the cin. 



 

 

 

Closing a File: 

 it release all the allocated memory and close all the opened files. 

 Syntax: 

Void close(); 

 

 

 

 

IV. a).  Define array. Describe the declaration, initialization, accessing and manipulation of single 

and two dimensional array.   

Array :. 

• Array is the collection of similar data types stored in contiguous memory location.  

• Each data item of an array is called an element.  

• And each element is unique and located in separated memory location.  

• Each of elements of an array share a variable but each element having different index no. 

known as subscript. 

One Dimensional Array: 

Syntax:-Data type array name [size];  

Eg:- int arr[100]; 

Program: 

#include<iostream>  

int main()  

{ 

 int arr[5],i;  

for(i=0;i<5;i++) 

{ 

Cout<<”enter a value”; 

Cin>>arr[i]; 

} 

Cout<<”the array elements”; 

for(i=0;i<5;i++) 

{ 



 

 

cout<<arr[i]; 

} 

} 

 

Two Dimensional Array 

 • Two dimensional array is known as matrix.  

Syntax:- Data-type array name[row][column];  

Example:- int a[2][3];  

• Total no of elements=row*column is( 2*3 =6).  

• It means the matrix consist of 2 rows and 3 columns. 

Eg: 

int a[4][5];  

for reading value:-  

for(i=0;i<4;i++) 

{ 

for(j=0;i<5;j++) 

{ 

Cin>>a[i][j]; 

 }  

} 

 For displaying value:-  

for(i=0;i<4;i++) 

{ 

Cout<<a[i][j]; 

} 

} 

IV. b)   Explain the built in data types in C++. 

 Data Type 

A data type determines the type and the operations that can be performed on the 

 data.  C++ provides various data types and each data type is represented differently within 

the computer's memory.  



 

 

 The various data types provided by C++ are built-in data types, derived data types and us-

er-defined data types. 

Built-In Data Types: 

The basic (fundamental) data types provided by c++ are integral, floating point and void data 

type.  

1. Integral Data Type: 

 The integral data type is used to store integers and char (character) .  

Char: Characters refer to the alphabet, numbers and other characters (such as {, @, 

#, etc.) 

 Int: Numbers without the fractional part represent integer data.  

2. Floating-point Data Type: A floating-point data type is used to store real numbers such as 

3 .28, 64. 755765, 8.01, -24.53. This data type includes float and double data types.  

3. Void: The void data type is used for specifying an empty parameter list to a function and 

return type for a function. 

UNIT-II 

V. a)  Explain the features of object oriented programming.  

1.Objects: Objects are the basic runtime entities in an object oriented system. They may represent a 

person, a place, a bank account, a table of data or any item that the program has to handle.  

2.Class: Object contains data, and code to manipulate that data. The entire set of data and code of 

an object can be made a user-defined data type with the help of a class.  

3.Data Encapsulation :   

The wrapping up of data and functions into a single unit is known as encapsulation.   

The data is not accessible to the outside world, only those function which are wrapped in the 

can access it.   



 

 

These functions provide the interface between the object’s data and the program.  

 This insulation of the data from direct access by the program is called data hiding or infor-

mation hiding.  

4.Data Abstraction :  

Abstraction refers to the act of representing essential features without including the back-

ground details or explanations.  Since classes use the concept of data abstraction, they are known 

as Abstract Data Types (ADT).  

5.Inheritance : 

Inheritance is the process by which objects of one class acquire the  properties of objects of 

another class.In OOP, the concept of inheritance provides the idea of reusability. This means we can 

add additional features to an existing class without modifying it. 

6.Polymorphism :   

Polymorphism means to ability to take more than one form. 

  An operation may exhibits different behaviors in different instances.  The process of 

making an operator to exhibit different behavior in different instances is known operator over-

loading. 

For example, the + (plus) operator in C++ will behave different for different data types:  

4 + 5 <-- integer addition  

3.14 + 2.0 <-- floating point addition  

“Good” + "Boy” <-- string concatenation 

Polymorphism is of two types:  

(i) Compile time(Static) polymorphism 

In compile time polymorphism, all information needed to call a function is known during pro-

gram compilation.  



 

 

Example: Function overloading and operator overloading are used to achieve compile time 

polymorphism. 

(ii)Runtime(Dynamic) polymorphism 

In runtime polymorphism all information needed to call a function is known during program 

execution.  

Example: Virtual function is used to achieve runtime polymorphism. 

 

V.b)  Using an example demonstrate the concept of  returning objects from a function.   

#include <iostream > 

class data 

{ 

 Int a,b; 

 public: 

   

get() 

 { 

 cout<<”Please Enter For A:”; 

 cin>>a; 

 cout<<”Please Enter For B:”; 

 cin>>b; 

} 

show() 



 

 

{ 

 cout<<”A=”<<a<<endl; 

 cout<<”B=”<<b<<endl; 

} 

data sum(data a1,data a2) 

{ 

 data a3; 

 a3.a=a1.a+a2.a; 

 a3.b=a1.b+a2.b; 

 return a3; 

} 

 

}; 

main() 

{ 

 data a,b,c; 

 a.get(); 

 b.get(); 

 c=sum(a,b); 

 c.show(); 

} 



 

 

 

VI.a)  Define a class Time that contain three member variable hour, minute and second and contain 

the member function to perform the following tasks. 

 To initialize data members. 

 Display time in hour, minute, second format. 

 To add two times. 

 Write a C++ program to illustrate the working of Time class. 

 

#include<iostream> 

using namespace std; 

 class Time 

{ 

    private : 

int hh1,mm1,ss1; //to store first time 

int hh2,mm2,ss2; //to store second time 

int HH,MM,SS; //to store added time 

sum() 

{ 

 cout<<"Enter first time:"<<endl; 

 cout<<"Hours?: "; 

          cin>>hh1; 

 cout<<"Minutes?: "; 

         cin>>mm1; 

 cout<<"seconds?: ";  

        cin>>ss1; 

  



 

 

 //read second time 

 cout<<"Enter second time:"<<endl; 

 cout<<"Hours?: "; 

        cin>>hh2; 

 cout<<"Minutes?: ";  

       cin>>mm2; 

 cout<<"seconds?: ";  

        cin>>ss2;   

 //add times 

 SS=ss1+ss2; 

 MM=mm1+mm2; 

 HH=hh1+hh2;  

 //print time 

 cout<<"Added time is: "; 

 cout<<HH<<" hour(s): "<<MM<<" minute(s) :"<<SS<<" second(s):"<<endl;  

 return 0; 

} 

}; 

  

int main() 

{ 

    Time t1; 

T1.sum(); 

} 



 

 

 

VI.b)  Illustrate constructor overloading with example. 

Constructor Overloading is quite similar to function overloading. 

 Overloaded constructors essentially have the same name and different number 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. 

Eg:  

#include <iostream>  

using namespace std;  

class construct  

{   

public:  

    float area;   

    construct()  

    {  

        area = 0;  

    }  

    construct(int a, int b)  

    {  

        area = a * b;  

    }  



 

 

     void disp()  

    {  

     cout<< area<< endl;  

    }  

};  

int main()  

{  

  construct o;  

  construct o2( 10, 20);  

  o.disp();  

  o2.disp();  

  return 0;  

}  

 

UNIT-III 

VII.   Explain inheritance. Explain different types of inheritance with examples. 

Inheritance: 

Inheritance is one of the most useful and essential characteristics of object-oriented programming. 

>The new classes are created from existing ones.  

>The properties of the existing classes are simply extended to the new classes. >The new classes 

created by using such a method are known as derived classes and the existing classes are known 

as base classes, 



 

 

>The object of the derived class can access members of the base as well as derived classes 

Inheritance is classified as follows: 

 Single Inheritance 

 Multiple Inheritance 

 Hierarchical Inheritance 

 Multilevel Inheritance 

 Hybrid Inheritance 

 Multi-path Inheritance 

 

 

Single Inheritance: This occurs when only one base class is used for the derivation of a derived 

class. Further, derived class is not used as a base class, such a type of inheritance that has one 

base and derived class is known as single inheritance.  

 

Multiple Inheritance: When two or more base classes are used for the derivation of a class, it is 

called multiple inheritance. 

Hierarchical Inheritance: When a single base class is used for the derivation of two or more 

classes, it is known as hierarchical inheritance. 



 

 

Multilevel Inheritance: When a class is derived from another derived class, that is, the derived 

class acts as a base class, such a type of inheritance is known as multilevel inheritance. 

 

Hybrid Inheritance: A combination of one or more types of inheritance is known as hybrid 

inheritance. 

Multipath Inheritance: When a class is derived from two or more classes, those are derived from 

the same base class. Such a type of inheritance is known as multipath inheritance. The multipath 

inheritance also consists of many types of inheritance, such as multiple, multilevel, and hierar-

chical, as shown in the figure. 

  

VIII.a)   Explain Friend function 

Friend function 

A friend function can access the private and protected data of class. 

 We declare a friend function using the friend keyword inside the class. 

Syntax:- 

 Class classname 

 {  Friend return_type function_name(argument); 

 } 

Program: 



 

 

#include <iostream>     

using namespace std;     

class Box     

{     

    private:     

        int length;     

    public:     

        Box(): length(0) { }     

        friend int printLength(Box); //friend function     

};     

int printLength(Box b)   

 {     

   b.length += 10;     

    return b.length;     

}     

int main()     

{     

    Box b;     

    cout<<"Length of box: "<< printLength(b)<<endl;     

    return 0;     

}  



 

 

 

VIII.b)   What is operator overloading. With the help of an example demonstrate the overloading of 

assignment operator.  

Operator Overloading 

Operator overloading is one of the most valuable concepts introduced by C++ language.  

It is a type of polymorphism.  

Polymorphism permits to write multiple definitions for functions and operators. 

Syntax: 

return_type operator operator_symbol (parameters) 

{ 

statment1; 

statment2; 

} 

The keyword operator defines a new action or operation to the operator. 

Example: 

Complex operator + (Complex c2) 

{ 

Complex c3; 

c3.real=real+c2.real; 

c3.imag=imag+c2.imag; re-

turn c3; 

} 

. Operator that are not overloaded are follows 



 

 

• scope operator - ::  

• member pointer selector - * 

• ternary operator - ?:   

• sizeof 

• member selector - . 

 

UNIT-IV 

IX.a)  Explain virtual functions. 

A virtual function is a member function which is declared within a base class and is re-defined by a 

derived class. 

 Virtual functions ensure that the correct function is called for an object, the type of reference (or 

pointer) used for function call. 

 They are mainly used to achieve Runtime polymorphism 

 Functions are declared with a virtual keyword in base class. 

 The resolving of function call is done at Run-time. 

 

#include <iostream> 

using namespace std; 

class base  

{ 

public: 

 virtual void print() 

https://www.geeksforgeeks.org/polymorphism-in-c/


 

 

  {  cout << "print base class" << endl; 

   } 

  void show() 

  {  cout << "show base class" << endl; 

  } 

}; 

 class derived : public base  

{ 

public: 

 void print() 

 {  cout << "print derived class" << endl; 

    } 

void show() 

  {    cout << "show derived class" << endl; 

  } 

};  

int main() 

{ 

 base* x; 

 derived d; 

    x = &d; 



 

 

     x->print(); 

     x->show(); 

} 

IX.b)  Explain multi level inheritance. 

Multilevel Inheritance: When a class is derived from another derived class, that is, the derived 

class acts as a base class, such a type of inheritance is known as multilevel inheritance. 

Example: 

#include <iostream> 

using namespace std; 

class Publisher 

{ 

 

 

public: 

string pname; 

string place; 

 

void getdata() 

{ 

cout<<"Enter name and place of publisher:"<<endl; 

cin>>pname>>place; 

} 

void show () 



 

 

{ 

cout<<"Publisher Name:"<<pname<<endl; 

cout<<"Place:"<<place<<endl; 

} 

}; 

class Author:public Publisher 

{ 



 

 

 

public: 

string aname; 

 

void getdata() 

{ 

Publisher::getdata(); 

cout<<"Enter Author name:"<<endl; 

cin>>aname; 

} 

void show () 

{ 

Publisher:: show (); 

cout<<"Author Name:"<<aname<<endl; 

} 

}; 

class Book:public Author{ 

 



 

 

string  title; 

float  price; 

int  pages; 

public: 

void getdata() 

{ 

Author::getdata(); 

Cout<<”enter book title, price and no.of pages”<<endl; 

Cin>>title>>price>>pages; 

} 

 void show() 

{ 

Author::show(); 

cout<<"Title:"<<title<<endl; cout<<"Price:"<<price<<endl; 

cout<<"No.ofPages:"<<pages<<endl; 

} 

}; 

 

X.  Write the syntax of template function and template class. Illustrate working. 

Template Function. 

 



 

 

 Templates are powerful features of C++ which allows write generic programs.  

 In simple terms, we create a single function or a class to work with different data 

types using templates. 

 

Syntax:  

template < parameter-list >  

function-declaration 

{ 

} 

 

#include <iostream>  

using namespace std;  

 template <typename T>  

T myMax(T x, T y)  

{  

   return (x > y)? x: y;  

}  

int main()  

{  

  cout << myMax<int>(3, 7) << endl;  

  cout << myMax<double>(3.0, 7.0) << endl;  

  cout << myMax<char>('g', 'e') << endl;   



 

 

  return 0;  

} 

 

Template Class 

 

 Like function templates, class templates are useful when a class defines  

something that is independent of the data type. 

 

Syntax:  template < parameter-list >  

class-declaration 

{ 

}; 

 

#include <iostream> 

using namespace std; 

 

template <class T> 

class sample 

{ 

Private: t a,b,c; 

Public : 



 

 

 Void getdata(); 

Void sum(); 

}; 

Void sample <T>::getdata() 

{ 

Cout<<”enter first number”; 

Cin>>a; 

Cout<<”enter secondnumber”; 

Cin>>b; 

} 

Void  sample<T>::sum() 

{ 

C=a+b; 

Cout<<sum; 

} 

Main() 

{ 

sample <int>obj; 

sample<float>obj1; 

obj.getdata(); 

obj.sum(); 



 

 

obj1.getdata(); 

obj1.sum(); 

} 

 


