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I. Course outcomes, Question Number, Marks        

        

COs 
CO1 CO2 CO3 CO4 CO5 

Q.Nos 1,3, 5,11(a)(i)(ii) / 11(b)(i)(ii) 2,4,6,7,8,9,10, 12(a)(i)(ii) / 12(b)(i)(ii)  
  

Marks 

(Max) 
21 29  

  

 

II. Knowledge skill outcomes 

Level 
Remember 

(K1) 

Understand 

(K2) 

Apply 

(K3) 

Analysis 

(K4) 

Evaluate 

(K5) 

Create 

(K6) 

Q.Nos 
1,5,6,8,10,11(a)(i)/11(b)(i), 

12(a)(i)/12(b)(i) 

2,3,4,7,9, 

11(a)(ii)/11(b)(ii) 
12(a)(ii)/12(b)(ii) 

   

Marks 

(Max) 
26 17 7 

   

 PART – A                                          10 × 2 = 20 Marks 

Answer all the questions 

1. What is this pointer? How is it available to member functions of a class?   (K1) 

2. Illustrate the mechanism of unary operator overloading with an example?    (K2) 

3. Show the use of scope resolution operator.       (K2) 

4. Illustrate about dynamic constructor.        (K2) 

5. List out the different types of Storage classes.       (K1) 

6. How memory is dynamically allocated and deallocated in C++.    (K1) 

7. Compare method overloading and method overriding.      (K2) 

8. List any four operators that cannot be overloaded in C++.     (K1) 

9. Show your understanding about nested classes?      (K2) 

10.What are the special properties of virtual function?      (K1) 

 
                                                   PART – B                                               2 × 15 = 30 Marks 

11. (a) (i) List the C++ programming features and explain in brief, how each of those are achieved. (8)    (K1) 

           (ii) Explain the different types of Storage classes. (7)                 (K2) 

                                                                      (OR) 

      (b) (i) What do you understand by Static member and Static Function? How to declare them? 

                 Illustrate with an example program. (8)                                                                                        (K1) 

            (ii) How would you illustrate your view about constructing two dimensional arrays?  

                  Explain with an example program. (7)                                                                                         (K2) 

 

12. (a) (i) Define copy constructor. Write a C++ program to find factorial of a number using  

                Copy constructor. (8)                                                                                                                     (K1) 

           (ii) Develop a C++ program to find the area of square, rectangle and circle using function    

                 Overloading. (7)                   (K3) 

                                                                          (OR) 
      (b) (i) Define multiple and multi-level inheritance in C++ with suitable examples. (8)                         (K1) 

            (ii) Develop a C++ program to perform the following arithmetic expressions C=2+B and  

                  K=S-T, where B,C, K, S and T are the objects of a class called „1DArray‟ by overloading  

                  the + and – operators appropriately. (7)                                                                                       (K3)                                                                                   
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   I – CENTRALIZED INTERNAL TEST QUESTION KEY 

 

Subject Code:CS6301       CIT No.           : I                                                    

Subject Name:Programming and Datastructures II  Total Marks:50 

Year & Branch : II B.Tech IT     Duration: 1 hour 30mins 

Date: 18.08.2017      

PART – A                                          10 × 2 = 20 Marks 

Answer all the questions  

1. What is this pointer? How is it available to member functions of a class?   (K1) 

      The this pointer contains the address of an object that currently calling the member 

function. Inside a member function, this may be used to refer to the invoking object 

it is an implicit parameter to all member functions. It is not possible to take the 

address of this or assign to this. 

The this pointer is passed as hidden parameter to the member function call and  

it is available in the function definition as local variable. 
 

2. Illustrate the mechanism of unary operator overloading with an example?   (K2) 

Overloading without explicit arguments t an operator function is known as 

Unary operator overloading. 

Example: +, - , & , * , ! 
 

3. Show the use of scope resolution operator.       (K2) 

The :: operator is used to define the scope of the variable or function. One can declare a function 

Inside the class and can write its definition outside the class. But while doing so the programmer has  

to specify the belonging class name, scope operator, and name of the function. 

A variable declared in an inner block cannot be accessed outside the block. 

To resolve this problem the scope resolution operator is used. It can be used to 

uncover a hidden variable. This operator allows access to the global version of the 

variable. It takes the form,:: variable-name 
 

4. Illustrate about dynamic constructor.       (K2) 

Dynamic constructor - Used to allocate memory while creating objects using the  

Operator  new. 
 

5. List out the different types of Storage classes.      (K1) 

1. Auto 

2. Extern 

3. Static 

4. Register 

  

6. How memory is dynamically allocated and deallocated in C++.    (K1) 

  Dynamic memory allocation in c++ is carried out by using new operator. 

  Deallocation using delete operator. 
 

7. Compare method overloading and method overriding.     (K2) 

 
Method Overloading Method Overriding 

Definition 

In Method Overloading, Methods of the same 

class shares the same name but each method 

must have different number of parameters or 

parameters having different types and order. 

In Method Overriding, sub class has the 

same method with same name and exactly 

the same number and type of parameters and 

same return type as a super class. 



 

 

Meaning 

Method Overloading means more than one 

method shares the same name in the class but 

having different signature. 

Method Overriding means method of base 

class is re-defined in the derived class 

having same signature. 

Behavior 
Method Overloading is to “add” or “extend” 

more to method‟s behavior. 

Method Overriding is to “Change” existing 

behavior of method. 

 

Overloading and Overriding is a kind of polymorphism.Polymorphism means “one name, 

many forms”. 

Polymorphism It is a compile time polymorphism. It is a run time polymorphism. 

Inheritance 
It may or may not need inheritance in Method 

Overloading. 

It always requires inheritance in Method 

Overriding. 

Signature 
In Method Overloading, methods must have 

different signature. 

In Method Overriding, methods must have 

same signature. 

Relationship of 

Methods 

In Method Overloading, relationship is there 

between methods of same class. 

In Method Overriding, relationship is there 

between methods of super class and sub 

class. 

Criteria 
In Method Overloading, methods have same 

name different signatures but in the same class. 

In Method Overriding, methods have same 

name and same signature but in the different 

class. 

No. of Classes 
Method Overloading does not require more than 

one class for overloading. 

Method Overriding requires at least two 

classes for overriding. 

Example 

Class Add 

{ 

   int sum(int a, int b) 

   { 

     return a + b; 

   } 

  int sum(int a) 

  { 

    return a + 10; 

   } 

} 

Class A  // Super Class 

{ 

  void display(int num) 

  { 

     print num ; 

   } 

} 

//Class B inherits Class A 

Class B //Sub Class 

{ 

  void display(int num) 

  { 

     print num ; 

   } 

} 

 

8. List any four operators that cannot be overloaded in C++.     (K1) 

Operators which cannot be overloaded:  
We can overload all the C++ operator except the following operators:  

Class member access operators (. (dot operator), .*(dot star operator))  

Scope resolution operator (::)  

Size operator (sizeof)  

Conditional operator (?:) 
 

9. Show your understanding about nested classes?      (K2) 

   When one class is defined inside the other class then it is called the nested class. The nested class  

   can access the data member of the outside class. Similarly the data member of the nested can be 

   accessed from the main. 

 

10.What are the special properties of virtual function?     (K1) 

1. They cannot be static members 

2. They are access by using object pointers 

3. A virtual function can be a friend of another class. 

4. A virtual function in the base class must be written using the keyword virtual. 



 

 
      PART – B                                            2 × 15 = 30 Marks 

11. (a) (i) List the C+ programming features and explain in brief, how each of those are achieved. (8)    (K1) 

               The basic concepts of OOP includes  

 Objects  

 Classes  

 Data abstraction and encapsulation  

 Inheritance  

 Polymorphism  

 Dynamic Binding  

 Message passing  

 

OBJECTS  
 Objects are basic run-time entities. It is an instance of a class. They may represent a person, a place, a bank 

account, a table of data or any item that the program has to handle. Many real-world objects have both attributes 

(characteristics that can change) and abilities -or responsibilities- (things they can do).  

Real-world object = Attributes (State) + Abilities (behavior, responsibility)  

Programming object = Data + Functions.  

When a program is executed the objects interact by sending messages to one another. Each Object contains data and 

code to manipulate the data. Objects can interact without having to know details of each other‟s data or code.  

Eg : mango, book.  

CLASSES  
 A class is a grouping of data and functions. Class is a new data type which is used to define objects. A class 

serves as a plan, or a template. It specifies what data and what functions will be included in objects of that class. A 

class is a description of similar objects. A class is very much like a structure type as used in ANSI-C, it is only a 

pattern (a template) to be used to create a variable that can be manipulated in a program. Classes are designed to give 

certain services. Once class has been defined, we can create any number of objects belonging to that class. For e.g., 

car, bicycle, bus, truck are the members of the class vehicle.  

DATA ABSTRACTION AND ENCAPSULATION  
 The wrapping up of data and functions into a single unit ( called class) is known as encapsulation. The data is 

not accessible to the outside world, and only those functions which are wrapped in the class can access it. These 

functions provide the interface between the objects data and the program. This insulation of the data from direct 

access by the program is called data hiding or information hiding.  

Abstract refers to the act of representing essential features without including the background details or explanations. 

Classes use the concept of abstraction and are defined as a list of abstract attributes such as size, weight and cost and 

functions to operate on these attributes. They encapsulate all the essential properties of the objects that are to be 

created. The attributes are sometimes called data members because they hold information. The functions that operate 

on these data are sometimes called methods or member functions.  

Since the classes use the concept of data abstraction, they are known as Abstract data Type (ADT).  

INHERITANCE  
 Inheritance is the process by which object of some class acquire the properties of objects of another class. It 

supports the concept of hierarchical classification. The each derived class shares common characteristics with the 

class from which it is derived.  

In OOP, the concept of inheritance provides the idea of reusability. This means that we can add additional features to 

an existing class without modifying it. This is possible by deriving a new class from the existing one. The new class 

will have the combined features of both the classes.  

Types of Inheritance:  
 Single inheritance  

 Multiple inheritance  

 Hierarchical inheritance  

 Multiple inheritance  

 Hybrid inheritance  

POLYMORPHISM  
 Polymorphism means the ability to take more than one form. An operation may exhibit different behaviors  

in different instances. The behavior depends upon the types of data used in the operation. For example, consider the 

operation of addition. For two numbers the operation will generate a sum. If the operands are strings, then the 



 

 
operation would produce a third string a concatenation. The process of making an operator to exhibit different 

behaviours in different instances is known as operator overloading. Using of single function name to perform 

different types of tasks is known as function overloading.  

Polymorphism plays an important role in allowing objects having different internal structures to share the same 

external interface.  

Example: Consider the operation of addition. For two numbers, the operation will generate a sum. If the operands are 

strings, then the operation would produce a third string by concatenation.  

DYNAMIC BINDING  
 Binding refers to the linking of a procedure call to the code to be executed in response to the call. Dynamic 

binding (also known as late binding) means that the code associated with a given procedure call is known until the 

time of the call at run-time. It is associated with polymorphism and inheritance.  

MESSAGE PASSING  
 Objects communicate with one another by sending and receiving information much the same way as people 

pass messages to one another. A message for an object is a request for execution of a procedure, and therefore will 

invoke a function (procedure) in the receiving object that generates the desired result. Message passing involves 

specifying the name of the object, the name of the function (message) and the information to be sent. 
 

           (ii) Explain the different types of Storage classes. (7)                 (K2) 

 A storage class defines the scope (visibility) and life-time of variables and/or functions within a C++ 

Program. These specifiers precede the type that they modify. There are following storage classes, which can be 

used in a C++ Program 

 auto 

 register 

 static 

 extern 

 mutable 

The auto Storage Class 

The auto storage class is the default storage class for all local variables. 
{ 

   int mount; 

   auto int month; 

} 

The example above defines two variables with the same storage class, auto can only be used within functions, 

i.e., local variables. 

The register Storage Class 

The register storage class is used to define local variables that should be stored in a register instead of RAM. 

This means that the variable has a maximum size equal to the register size (usually one word) and can't have the 

unary '&' operator applied to it (as it does not have a memory location). 
{ 

   register int  miles; 

} 

The register should only be used for variables that require quick access such as counters. It should also be noted 

that defining 'register' does not mean that the variable will be stored in a register. It means that it MIGHT be 

stored in a register depending on hardware and implementation restrictions. 

The static Storage Class 

The static storage class instructs the compiler to keep a local variable in existence during the life-time of the 

program instead of creating and destroying it each time it comes into and goes out of scope. Therefore, making 

local variables static allows them to maintain their values between function calls. 

The static modifier may also be applied to global variables. When this is done, it causes that variable's scope to 

be restricted to the file in which it is declared. 

In C++, when static is used on a class data member, it causes only one copy of that member to be shared by all 

objects of its class. 
#include <iostream> 

// Function declaration 

void func(void) 



 

 
static int count = 10; /* Global variable */ 

main() { 

   while(count--) { 

      func(); 

   }  

   return 0; 

} 

 

// Function definition 

void func( void ) { 

   static int i = 5; // local static variable 

   i++; 

   std::cout << "i is " << i ; 

   std::cout << " and count is " << count << std::endl; 

} 

When the above code is compiled and executed, it produces the following result − 
i is 6 and count is 9 

i is 7 and count is 8 

i is 8 and count is 7 

i is 9 and count is 6 

i is 10 and count is 5 

i is 11 and count is 4 

i is 12 and count is 3 

i is 13 and count is 2 

i is 14 and count is 1 

i is 15 and count is 0 

The extern Storage Class 

The extern storage class is used to give a reference of a global variable that is visible to ALL the program files. 

When you use 'extern' the variable cannot be initialized as all it does is point the variable name at a storage 

location that has been previously defined. 

When you have multiple files and you define a global variable or function, which will be used in other files 

also, then extern will be used in another file to give reference of defined variable or function. Just for 

understanding extern is used to declare a global variable or function in another file. 

The extern modifier is most commonly used when there are two or more files sharing the same global variables 

or functions as explained below. 

First File: main.cpp 
#include <iostream> 

int count ; 

extern void write_extern(); 

main() { 

   count = 5; 

   write_extern(); 

} 

Second File: support.cpp 
#include <iostream> 

extern int count; 

void write_extern(void) { 

   std::cout << "Count is " << count << std::endl; 

} 

Here, extern keyword is being used to declare count in another file. Now compile these two files as follows − 
$g++ main.cpp support.cpp -o write 

This will produce write executable program, try to execute write and check the result as follows − 
$./write 

5 

The mutable Storage Class 

The mutable specifier applies only to class objects, which are discussed later in this tutorial. It allows a member 

of an object to override const member function. That is, a mutable member can be modified by a const member 

function. 

 



 

 
      (OR) 
      (b) (i) What do you understand by Static member and Static Function? How to declare them? 

                 Illustrate with an example program. (8)                     (K1) 

Static Member Function:  
Static data types can be accessed without instantiation of the class in C++. This is applicable for static functions also.  

The differences between a static member function and non-static member functions are as follows.  

 A static member function can access only static member data, static member functions and data and functions 
outside the class. A non-static member function can access all of the above including the static data member.  

 A static member function can be called, even when a class is not instantiated, a non-static member function can be 
called only after instantiating the class as an object.  

 A static member function cannot be declared virtual, whereas a non-static member functions can be declared as 
virtual  

 A static member function cannot have access to the 'this' pointer of the class.  

 The static member functions are not used very frequently in programs. But nevertheless, they become useful 

whenever we need to have functions which are accessible even when the class is not instantiated.  

 You cannot have static and nonstatic member functions with the same names and the same number and type 

of arguments.  

Like static data members, you may access a static member function f() of a class A without using an object of class 

A.  

A static member function does not have a this pointer. The following example demonstrates this:  

#include <iostream>  

using namespace std;  

struct X {  

private:  

int i;  

static int si;  

public:  

void set_i(int arg) { i = arg; }  

static void set_si(int arg) { si = arg; }  

void print_i() {  

cout << "Value of i = " << i << endl;  

cout << "Again, value of i = " << this->i << endl;  

}  

static void print_si() {  

cout << "Value of si = " << si << endl;  

// cout << "Again, value of si = " << this->si << endl;  

}  

};  

int X::si = 77; // Initialize static data member  

int main() {  

X xobj;  

xobj.set_i(11);  

xobj.print_i();  

// static data members and functions belong to the class and  

// can be accessed without using an object of class X  

X::print_si();  

X::set_si(22);  

X::print_si();  

}  

The following is the output of the above example:  

Value of i = 11  

Again, value of i = 11  

Value of si = 77  

Value of si = 22 



 

 
 

            (ii) How would you illustrate your view about constructing two dimensional arrays?  

                  Explain with an example program. (7)                                                                                   (K2) 

#include<iosteram.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int arr[5][2]; 

int i,j; 

int sum=0,avg=0; 

cout<<”enter 5*2 array elts:”; 

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

{ 

for(j=0;j<2;j++) 

{ 

cin>>arr[i][j]; 

sum=sum+arr[i]; 

} 

} 

cout<<”\n the array elts are :”; 

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

{ 

for(j=0;j<2;j++) 

{ 

cout<<arr[i][j]<<” “; 

} 

cout<<”\n”; 

} 

cout<<”\n\n sum of all elements is:”; 

avg=sum/10; 

cout<<”\n and avg is :”<<avg; 

getch(); 

} 
 

12. (a) (i) Define copy constructor. Write a C++ program to find factorial of a number using  

                Copy constructor. (8)                                                                                                                 (K1) 

                Copy constructor - It takes a reference to an object of the same class 

                                         as itself as an argument. 
              Program: 

              #include<iostream.h> 

  #include<conio.h> 

  class fact 

  { 

 int I,n,facti; 

 public: 

 fact(int x) 

{ 

 n=x; 

 facti=1; 

} 

fact(fact &x) 

{ 

 n=x.n; 



 

 
 facti=1; 

} 

void calculate( ) 

{ 

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

{ 

 facti=facti*I; 

} 

void display( ) 

{ 

 cout<<facti; 

}}; 

int main() 

{ 

 int x; 

 cout<<”\n Enter the value:”; 

 cin>>x; 

 fact f1(x); 

 f1.calculate(); 

 f1.display(); 

 fact f2(f1); 

 f2.calculate(); 

 f2.display(); 

 return 0; 

} 

 

           (ii) Develop a C++ program to find the area of square, rectangle and circle using function    

                 Overloading. (7)                   (K3) 

 #include<iostream.h> 

using namespace std; 

int area(int); 

int area(int,int); 

float area(float); 

int main() 

{ 

int s,l,b; 

float r; 

cout<<”enter the sides of the square:”; 

cin>>s; 

cout<<”enter the length and breadth of the rectangle:”; 

cin>>l>>b; 

cout<<”enter radious of the circle:”; 

cin>>r; 

cout<<”area of the square :”<<area(s); 

cout<<”area of rectangle :”<<area(l,b);  

cout<<”area of circle :”<<area(r); 

} 

int area(int s) 

{ 

return (s*s); 

} 

 

int area(int i,int b) 

{ 

return (l*b); 

} 

float area(float r) 



 

 
{ 

return (3.14*r*r); 

} 

                                                                          (OR) 

      (b) (i) Define multiple and multi-level inheritance in C++ with suitable examples. (8)                         (K1) 

Multiple Inheritance in C++ 

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, B‟s constructor is called before A‟s constructor.  
#include<iostream> 

using namespace std; 

class A 

{ 

public: 

  A()  { cout << "A's constructor called" << endl; } 

}; 

  

class B 

{ 

public: 

  B()  { cout << "B's constructor called" << endl; } 

}; 

  

class C: public B, public A  // Note the order 

{ 

public: 

  C()  { cout << "C's constructor called" << endl; } 

}; 

  

int main() 

{ 

    C c; 

    return 0; 

} 

Output:  

B's constructor called 

A's constructor called 

C's constructor called 

 

Multilevel inheritance 

where a subclass is inherited from another subclass. It is not uncommon that a class is derived from 

another derived class as shown in the figure "Multilevel inheritance".  



 

 

 
Multilevel inheritance 

The class A serves as a base class for the derived class B, which in turn serves as a base class for the 

derived class C. The class B is known as intermediate base class because it provides a link for the 

inheritance between A and C. The chain ABC is known as inheritance path. 

A derived class with multilevel inheritance is declared as follows: 
Class A(...);      //Base class 

Class B : public A(...);   //B derived from A 

Class C : public B(...);   //C derived from B 

This process can be extended to any number of levels.  

 
 

            (ii) Develop a C++ program to perform the following arithmetic expressions C=2+B and  

                  K=S-T, where B,C, K, S and T are the objects of a class called ‘1DArray’ by overloading  

                  the + and – operators appropriately. (7)                                                                                       (K3) 

                                                                                   

 #include<iostream.h> 

 class oneDarray 

 { 

 private: 

  int num; 

 public: 

  oneDarray(){} 

  oneDarray(int val){num=val;} 

  friend oneDarray operator+(int,oneDarray&c2); 

  friend oneDarray operator-(oneDarray&c1,oneDarray&c2); 

  int display(){return num;} 

 }; 

 oneDarray operator+(int num,oneDarray&c2) 

 { 

  return oneDarray(num+c2.num); 

 } 

 oneDarray operator-(oneDarray&c1,oneDarray&c2) 

 { 

  return oneDarray(c1.num-c2.num); 

 } 

 int main() 

 { 

  oneDarray B(8),S(10),T(5); 

  oneDarray C,K; 

  C=2+B; 

  K=S-T; 

  cout<<”add is”<<c.display()<<endl; 



 

 

  cout<<”sub is”<<k.display()<<endl; 

  return 0; 

 }  

 

 

 
 


