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Dezyne École College 

Bachelor of Computer Applications (BCA) 

First Year – 2nd Semester C++ And DSA 

Probable Question for C++ And DSA 

Unit - 1  

1. Define encapsulation in C++ and explain how it is achieved using access specifiers.  

2. What is the difference between function overloading and operator overloading?  

3. Explain the concept of inline functions. When should they be used?  

4. What is the scope resolution operator (::) in C++? Give two examples of its usage.  

5. Define static data members and static member functions with their characteristics.  

6. What is a friend function? How does it differ from member functions?  

7. Explain the difference between call by value and call by reference with examples.  

8. What is a copy constructor? When is it automatically called?  

9. Explain polymorphism in C++ with types and examples.  

10. What is inheritance? Explain different types of inheritance with syntax.  

11. Differentiate between public, private, and protected access specifiers.  

12. What are virtual functions? Why are they needed?  

13. Explain the concept of function prototyping in C++.  

14. Explain the difference between call by value and call by reference with examples.  

15. What are inline functions? When should they be used and what are their limitations?  

16. Predict the output: 

int n = 5; 

for(int i = 1; i <= n; i++){  

    if(i == 3)  

         continue;  

    if(i == 4)  

         break;  

  cout << i << " ";  

}  

cout << "End";  

17. What does this nested loop print?  

int i = 1; 

while(i <= 3){ 

     int j = 1;      

do {  

if(i % 2 == 0&& j % 2 == 0)  
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            cout << "*";         else  

           cout << i + j;         j++;  

} while(j <= i);  

   cout <<endl;    i++; 

}  

18. Write a C++ program to demonstrate operator overloading for a 'Complex' class. Overload '+' 

operator to add two complex numbers, '<<' operator for output, and '==' operator for 

comparison.  

19. Create a C++ program demonstrating inheritance. Create base class 'Employee' with protected 

members (id, name, salary), derive class 'Manager' with additional bonus attribute, implement 

virtual functions for polymorphic behavior, and create objects to demonstrate the concept.  

20. Create a program to print Fibonacci series using recursion and also using loops. Compare both 

approaches.  
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Unit -2   

21. Define Data Structure and Algorithm. Explain the relationship between them.  

22. What is time complexity and space complexity? Give examples.  

23. Explain Big O, Big Omega, and Big Theta notations with examples.  

24. What is the difference between linear search and binary search? When is each preferred?  

25. Compare bubble sort and selection sort in terms of time complexity and working mechanism.  

26. Explain the divide and conquer approach used in merge sort.  

27. What is recursion? What are the essential components of a recursive function?  

28. Define linked list. What are the advantages and disadvantages of linked lists over arrays?  

29. What is the difference between singly linked list and doubly linked list?  

30. Explain memory representation of linked lists with diagrams.  

31. What are the basic operations performed on linked lists?  

32. Compare the time complexity of insertion and deletion operations in arrays vs linked lists.  

33. In Tower of Hanoi with n disks, why is the minimum number of moves 2ⁿ-1? Can it be solved in 

fewer moves?   

34. What is the main disadvantage of linked lists compared to arrays in terms of memory access?   

35. In a doubly linked list, why do we need both next and previous pointers? Can we traverse 

backwards with only next pointers?   

36. What happens if we try to delete a node from an empty linked list? How should this be 

handled?   

37. Why is insertion at the beginning of a linked list O(1) but insertion at the end is O(n) in singly 

linked list?  

38. Write a program to implement doubly linked list with bidirectional traversal and demonstrate 

insertion and deletion at any position.  

39. Create a program to reverse a singly linked list both iteratively and recursively.   

40. Implement merge sort algorithm and demonstrate its divide-and-conquer approach with step-

by-step output.  

41. Create a program to detect if a linked list has a cycle (loop) and find the starting point of the 

cycle.  

42. Write a C++ program to implement binary search algorithm. Also write a recursive function to 

calculate factorial of a number and demonstrate the Tower of Hanoi problem for n=3 disks.  

43. Implement a doubly linked list in C++ with functions for insertion at beginning, insertion at end, 

deletion of a specific node, and traversal in both forward & backward directions. Also write 

functions for linear search and bubble sort on an array.  
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Unit - 3  

44. Define stack and explain its LIFO principle. What are the primitive operations of a stack?  

45. What is a queue? Explain FIFO principle and basic properties of queues.  

46. Compare implementation of stack using array vs linked list. Which is better and why?  

47. Define tree and explain basic tree terminology (root, leaf, parent, child, height, depth).  

48. What is a binary tree? How does it differ from a general tree?  

49. Explain the three types of binary tree traversals: Pre-order, In-order, and Post-order.  

50. Define Binary Search Tree (BST). What property must a BST satisfy?  

51. Compare searching in BST vs linear search in terms of time complexity.  

52. What is a graph? Explain the difference between directed and undirected graphs.  

53. Define adjacency matrix representation of graphs. What are its advantages and disadvantages?  

54. Explain Breadth First Search (BFS) algorithm for graph traversal.  

55. What is Depth First Search (DFS)? How does it differ from BFS?  

56. Compare BFS and DFS in terms of space complexity, time complexity, and applications.  

57. In BST deletion, why is the inorder successor (or predecessor) chosen to replace the deleted 

node?   

58. Why is adjacency matrix not suitable for sparse graphs? What are the memory implications?   

59. What is the space complexity difference between BFS and DFS? Which one is better for finding 

shortest path?   

60. In DFS, why do we need to mark nodes as visited? What happens if we don't mark them?   

61. Can BFS be implemented using a stack instead of a queue? What would be the consequences?   

62. Why does BFS guarantee the shortest path in unweighted graphs but DFS doesn't?   

63. What is the difference between tree traversal and graph traversal? Why is cycle detection 

important in graphs?  

64. Write C++ programs to implement:  

1. Stack using array with push, pop, and display operations  

2. Queue using linked list with enqueue, dequeue, and display operations  

3. Binary tree traversals (preorder, inorder, postorder) using recursion  

65. Implement the following in C++:   

1. Binary Search Tree with insert, search, and delete operations  

2. Graph representation using adjacency matrix  

3. BFS and DFS traversal algorithms for the graph  
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