
Page 1 of 19 

CMR 

INSTITUTE OF  TECHNOLOGY 

 
 
 
 

USN           

Internal Assessment Test I – March 2023 

Sub: Data Structures 
Sub 

Code: 
22MCA13 

Date: 14/03/2023 Duration: 90 min’s 
Max 

Marks: 
50 Sem: I Branch: MCA 

Note : Answer FIVE FULL Questions, choosing ONE full question from each Part.    

                                                                         PART I MARKS 

OBE 

 

CO 

 

RBT 

1  What are data structures? Explain the classification of data structures with a neat 

diagram. 

OR 

[10] 

CO1 L1 

2 Write an Algorithm to convert postfix to infix expression. Trace the Algorithm 

for the expression ab+c* 

[10] 
CO1 L1 

 

3 

PART II 
Write a program to evaluate postfix expression. Evaluate the following expression 

6 2  3  +  -  3  8  2  /  +  *  2  ^ 3  +          OR 

[5+5] 

CO2 L2 

4 

 

Convert the following infix expression to postfix expression. 

1. A*B/C+(B+C)*D       2. (A+B^C)/D+E 

 

[5+5] 

CO2 L2 

 

 

 

5 

PART III 

With program explain the push and pop operations of Stack and list any five applications 

of stack.                                                       OR 

 

 

 

[10] 

CO2 L2 

6 Write a C program to convert infix to postfix Expression with example.  

 

[10] 

CO2 L2 

 

7 

PART IV 

What are direct and indirect recursion? Write a C program to generate Fibonacci 

sequence using Recursion                              OR 

 

[10] CO2 L2 

 

8 

Explain the steps to convert infix to prefix expression. Convert the following infix 

expression to Prefix    K + L - M * N + (O^P) * W/U/V * T + Q 

 

[10] CO2 L3 

 

9 

PART V 

Write an Algorithm to find factorial of a given number n. Trace the same for n=4 by 

showing Recursive tree.                                OR 

 

 

[10] 
CO2 L2 

10 Define stack. Explain stack implementation using array  

 

[5+5] 
CO2 L3 
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1. What are data structures? Explain the classification of data structures 

with a neat diagram. 
Data Structure is used for organizing the data in memory. There are various ways of 

organizing the data in the memory, for eg. array, list, stack, queue, and many more. A 

data structure is a collection of data values and the relationships between them. Data 

structures allow programs to store and process data effectively. There are many 

different data structures, each with its own advantages and disadvantages. Some of the 

most common data structures are arrays, lists, trees, and graphs. It is a set of 

algorithms that can be used in any programming language to organize the data in the 

memory. 

 

https://www.mygreatlearning.com/blog/what-is-an-array-learn-more-in-one-read/
https://www.mygreatlearning.com/blog/understanding-trees-in-data-structures/
https://www.mygreatlearning.com/blog/representing-graphs-in-data-structures/
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2. Write an Algorithm to convert postfix to infix expression. Trace the 

Algorithm for the expression ab+c* 
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3. Write a program to evaluate postfix expression. Evaluate the following 

expression 
6 2  3  +  -  3  8  2  /  +  *  2  ^ 3  +     
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              Case ‘-‘ 
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4. Convert the following infix expression to postfix expression. 
 

 

1. A*B/C+(B+C)*D       2. (A+B^C)/D+E 

 

Solution: 

 

 

AB*C/BC+D*+                  ABC^+D/E+ 
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5. With program explain the push and pop operations of Stack and list 

any five applications of stack.                                                        
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Applications of Stack: 

1. Stack is used by compilers to check for balancing of parentheses, 
brackets and braces.  

2. Stack is used to evaluate a postfix expression.  

3. Stack is used to convert an infix expression into postfix/prefix form.  
4. In recursion, all intermediate arguments and return values are stored on 

the processor’s stack.  

5. During a function call the return address and arguments are pushed onto 
a stack and on return they are popped off. 
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6. Write a C program to convert infix to postfix Expression with example. 
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Example Expression: 
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7. What are direct and indirect recursion? Write a C program to 

generate Fibonacci sequence using Recursion. 
Recursion: 
Introduction to Recursion: A function is recursive if a statement in the body of the function calls 

itself. Recursion is the process of defining something in terms of itself. For a computer language to 

be recursive, a function must be able to call itself. 
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C program to generate Fibonacci sequence using Recursion 
 

 

 

 

 

  

8. Explain the steps to convert infix to prefix expression. Convert the 

following infix expression to Prefix    K + L - M * N + (O^P) * W/U/V * 

T + Q 
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9. Write an Algorithm to find factorial of a given number n. Trace the 

same for n=4 by showing Recursive tree. 
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10. Define Stack.  Explain stack implementation using  array. 
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Stack implementation using  array. 
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