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Core I (PAPER-1) 

Semester I 

                           Problem Solving using C Programming  
 

Course Objectives: 

• To learn the C programming language to solve different scientific and business 

problems 

• To learn how to design and write effectively codes using various programming 

constructs available in the C programming language 

 

Learning Outcomes: 

Upon completion of this course, students will be able to: 

• Gain knowledge about different data types and operators in C language 

• Learn the use of various control structures and array 

• Learn the use of pointers, functions, and storage classes 

• Write programs using structures, union, and files  

 

Unit I: 

 

Introduction: Introduction to Programming Language, Introduction to C Programming, 

Keywords & Identifiers, Constants, Variables, Input and Output Operations, Compilation and 

pre-processing, Data types: Different data types, Data types qualifier, modifiers, Memory 

representation, size and range, Operators: Operators (Arithmetic, Relational, Logical, 

Bitwise, Assignment & compound assignment, Increment & Decrement, Conditional), 

Operator types (unary, binary, ternary). Expressions, Order of expression (Precedence and 

associativity) 

 

Unit II: 

 

• Decision Control structures & Loops: Decision Making and Branching statements 

(Simple IF, IF…ELSE, Nested IF… ELSE, ELSE … IF ladder), Selection control 



structure (Switch Statement). Looping statements (FOR, WHILE, DO…WHILE), 

break, continue and GOTO statements   

• Array: Concept of Array, Array Declaration, types of arrays (one and multiple 

dimension), Character Arrays and Strings, limitation of array.  

 

Unit III: 

 

• Pointers:  Concept of Pointer (NULL pointer, wild pointer, dangling pointer, generic 

pointer), Pointer Expressions, Accessing the Address of a Variable, Declaring Pointer 

Variables, Initializations of Pointer Variable, accessing a Variable through its Pointer, 

Pointer arithmetic, Pointer representation of array, Array of Pointers, Accessing Sting 

using Pointer. 

• Function: Types of Function, Function Declaration, Function Definition, Function 

Call, Recursive Function, Dynamic Memory Management functions, String handling 

function (strlen, strcmp, strcpy, strncpy, strcat, strstr). 

• Storage class: Types (auto, register, static, extern), scope rules, declaration and 

definition. 

 

Unit IV: 

 

Structure and Union: Defining, Declaring, Accessing, Initialization Structure, nested 

structure, self-referential structure, bit-field, Arrays of Structures, Structures and Functions, 

structures and pointers, Unions, difference between structure and union, structure within 

union. File: File Management in C, Defining and Opening a File, File opening modes (read, 

write, append), Closing a File, File operations, Error handling during I/O Operations, 

sequential and random access files. Command line arguments. 

 

Text Books: 

✓ Programming in ANSI C by E. Balagurusamy, TMH 

✓ Let us C by Yashavant Kanetkar, BPB Pubs. 

✓ The C Programming Language by B. Kernighan & Dennis Ritchie, PHI.   

 

Reference Books: 

✓ C: How to Program by Paul Deitel, Harvey Deitel, Prentice Hall.  

✓ Programming using C by P.C. Sethi & P.K. Behera, Kalyani Publisher. 

 

 

BCA 1.1 Lab: Problem Solving using C Programming 

 

1. Write a Program to find greatest among three numbers. 

2. Write a Program to all arithmetic operation using switch case. 

3. Write a Program to print the sum and product of digits of an integer. 

4. Write a Program to reverse a number. 

 

5. Write a Program to compute the sum of the first n terms of the following series 

S = 1+1/2+1/3+1/4+…… 

6. Write a Program to compute the sum of the first n terms of the following series 

S =1-2+3-4+5……………. 

7. Write a function that checks whether a given string is Palindrome or not. Use this 

function to find whether the string entered by user is Palindrome or not. 



8. Write a function to find whether a given number is prime or not. Use the same to 

generate the prime numbers less than 100. 

9. Write a Program to compute the factors of a given number. 

10. Write a program to swap two numbers. 

11. Write a Program to print a triangle of stars as follows (take number of lines from user): 

* 

*** 

***** 

******* 

12. Write a Program to perform following actions on an array entered by the user: 

a) Print the even-valued elements 

b) Print the odd-valued elements 

c) Calculate and print the sum and average of the elements of array 

d) Print the maximum and minimum element of array 

e) Remove the duplicates from the array 

f) Print the array in reverse order 

The program should present a menu to the user and ask for one of the options. The 

menu should also include options to re-enter array and to quit the program. 

13. Write a Program that prints a table indicating the number of occurrences of each 

alphabet in the text entered as command line arguments. 

14. Write a program that swaps two numbers using pointers. 

15. Write a program in which a function is passed address of two variables and then alter 

its contents. 

16. Write a program which takes the radius of a circle as input from the user, passes it to 

another function that computes the area and the circumference of the circle and displays 

the value of area and circumference from the main( ) function. 

17. Write a program to find sum and average of n elements entered by the user. To write 

this program, allocate memory dynamically using malloc( ) / calloc( ) functions. 

18. Write a menu driven program to perform following operations on strings: 

a) Show address of each character in string 

b) Concatenate two strings without using strcat function. 

c) Concatenate two strings using strcat function. 

d) Compare two strings 

e) Calculate length of the string (use pointers) 

f) Convert all lowercase characters to uppercase 

g) Convert all uppercase characters to lowercase 

h) Calculate number of vowels 

i) Reverse the string 

19. Given two ordered arrays of integers, write a program to merge the two-arrays to get an 

ordered array. 

Write a program to copy the content of one file to other. 

 

 

 

 

 



Core I (PAPER-2) 

Introduction to Python Programming  
 

Course Objectives: 

 

1. To gain a solid understanding of basic programming concepts of Python. 

2. To understand and write programs using Python. 

3. Apply Python programming skills to develop practical, real-world applications and 

projects.  

 

Learning Outcomes: 

Upon completion of this course, Students will be able to learn: 

• Basics of Python construct. 

• Basics of decision making and looping, use of list, set, tuples and dictionary 

• Creation and use of functions 

• Object-oriented concepts, handling exceptions, operations on files 

 

Unit I: 

• Introduction to Python, getting started with Python, Python Basics: Identifiers, 

Keywords, Python types, basic types, mutable and immutable types, Integer & float 

ranges, Variable type & assignment, Arithmetic Operators, Precedence & 

Associativity, Conversions, built-in functions, modules, container types, comments & 

indention, multi-lining. 

 

• Strings: Introduction, Accessing String elements, Properties, built-in functions, 

Methods, Conversions, Comparisons. Console I/O: I/O operations, formatted printing. 

 

Unit II: 

• Decision Control Instruction: Logical operators, Conditional Expressions, all () & any 

(), receiving input, pass statement. Repetition Control Instruction: types, usage of 

loops, break & continue, else block of a loop.  

• Lists, Sets, Tuples, Dictionaries: creating, accessing, and looping-in each type. 

Applying basic operations, using built-in functions and methods on each type, 

possible data structure / mathematical operations on each type. Comprehensions on 

List, Set, and dictionary.  

 

Unit III: 

Functions: built-in and user-defined functions, invoking functions, unpacking arguments. 

Recursive function, iteration vs recursion. Lambda functions, map, filter, reduce function. 

Modules and Packages: Main module, importing a module, packages, programs using 

modules and packages. 

 

 

Unit IV: 

• Classes & Objects: Programming paradigms, public and private members, declaring 

classes, creating objects, class variables, methods, operator overloading, 

containership, features and types of inheritance. 



• Exception Handling: Introduction, handling exception, user-defined exceptions, else 

block, finally block. File Input/Output: Opening a file, modes of opening a file, 

operations: reading, writing. Use of with keyword. 

 

Text Book: 

✓ Let us Python by Yashavant Kanetkar & Aditya Kanetkar, BPB Pub. 

 

Reference Books & e-Resources: 

 

✓ Python Programming: Using Problem Solving Approach by Reema Thareja, 

Oxford University Press 

https://docs.python.org 

 

 

BCA 2.1 Lab: Introduction to Python Programming  
 

1. Write a program to demonstrate the usage of various arithmetic operators. 

2. Write a program that will convert various temperatures. 

3. a. Fahrenheit to Centigrade  

4. b. Centigrade to Fahrenheit 

5. Write a program that will find the roots of a quadratic equation: ax² + bx + c = 0 

6. Write a program that demonstrate the usage of various String functions. 

7. Write a program that will ask you to enter your name, through keyboard, and perform 

following operations 

8. a. Find the middle name 

9. b. Find the last name (using string slicing) 

10. c. Re-write the name with surname first. 

11. Write a program to find out whether the integer entered by the user, through the 

keyboard, is even or odd number. 

12. Find out the youngest among Shyam, Dugu and Ishan whose ages are entered by the 

user through keyboard. 

13. Given three points (x1, y1), (x2, y2), (x3, y3), write a program to check all the three 

points fall on one straight line. 

14. Write a program to demonstrate basic operations on the list. 

15. Write a program to demonstrate stack and queue operations using a list of numbers. 

16. Write a program to ask the data of five students that contain name, roll number, age. 

Sort the list based on roll number of the Student. [Note: Use list of lists]. 

17. Write a program to demonstrate basic operations on the tuple. 

18. Store the data about the shares held by the user as tuples containing the following 

information about shares: share name, cost price, number of shares, selling price. 

Write a program to determine: 

a. total cost of the portfolio 

b. total amount gained or lost 

19. Write a program to demonstrate basic operations on the set. 

20. Write a program to demonstrate basic operations on the dictionary. 

21. Create a dictionary to store data (name, roll number) of N students. The key will be 

the roll number of the student and the value contains the data of the student (in a list). 

Write a program that asks the user to enter a name of a Student, search it in the 

dictionary and print the data of the Student if it is available otherwise display an 

appropriate message. 

https://www.amazon.in/Python-Programming-Problem-Solving-Approach/dp/0199480176/ref=sr_1_1?qid=1688536516&refinements=p_27%3AReema+Thareja&s=books&sr=1-1
https://www.amazon.in/Reema-Thareja/e/B00357V8ME/ref=dp_byline_cont_book_1
https://docs.python.org/


22. Write a program to demonstrate basic comprehensions on list, set and dictionary. 

23. Write a program to find the factorial value of a number entered by the user using 

function. 

24. Write a program to find the factorial of a number using recursion. 

25. Write a program to showcase use of Lambda functions, map, filter, reduce function. 

26. Create a Python class called "Student" that encapsulates various attributes of a 

student. Implement methods within the class to perform operations utilizing these 

attributes. 

27. Write a program to demonstrate both Static and Dynamic Polymorphism in Python. 

28. Write a program to demonstrate exception handling mechanisms for various types of 

exceptions. 

29. Write a program to read texts from a file and write them into another file. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CORE-II 
MINOR 

DIGITAL LOGIC 
OBJECTIVES  

• To understand different methods used for the simplification of Boolean functions and 

binary arithmetic. 

• To design and implement combinational circuits, synchronous & asynchronous 

sequential circuits. 

• To study in detail about Semiconductor Memory Systems.  

 

Unit-1  

Character Codes, Decimal System, Binary System, Decimal to Binary Conversion, 

Hexadecimal Notation, Boolean Algebra, Basic Logic Functions: Electronic Logic Gates, 

Synthesis of Logic Functions, Minimization of Logic Expressions, Minimization using 

Karnaugh Maps, Synthesis with NAND and NOR Gates, Tri-State Buffers  

 

Unit-2  

Arithmetic: Addition and Subtraction of Signed Numbers, Addition/ Subtraction Logic Unit, 

Design of Fast Adders: Carry-Lookahead Addition, Multiplication of Positive Numbers, 

Signed-Operand Multiplication: Booth Algorithm, Fast Multiplication: Bit-Pair Recodng 

Multipliers, Carry-Save Addition of Summands, Integer Division, Floating-Point Numbers 

and Operations: IEEE Standard for Floating-Point Numbers, Arithmetic Operations on 

Floating-Point Numbers, Guard Bits and Truncation, Implementing Floating-Point 

Operations.  

 

Unit-3  

Flip-Flops, Gated Latches, Master-Slave Flip-Flops, Edge-Triggering, T Flip-Flops, JK Flip- 

Flops. Registers and Shift Registers, Counters, Decoders, Multiplexers, Programmable Logic 

Devices (PLDs), Programmable Array Logic (PAL), Complex Programmable Logic Devices 

(CPLDs), Field-Programmable Gate Array (FPGA), Sequential Circuits, UP/ DOWN 

Counters, Timing Diagrams, The Finite State Machine Model, Synthesis of Finite State 

Machines. 

 

Unit-4  

Memory System: Semiconductor RAM Memories, Internal Organization of Memory Chips, 

Static Memories, Asynchronous DRAMS, Synchronous DRAMS, Structure of Large 

Memories, Memory System Considerations, RAMBUS Memory. Read-Only Memories: 

ROM, PROM, EPROM, EEPROM, Flash Memory, Speed, Size, and Cost of Memory. 

Secondary Storage: Magnetic Hard Disks, Optical Disks, Magnetic Tape Systems.  

 

 

Text Books: 1. Carl Hamacher, Z. Vranesic, S. Zaky: Computer Organization, 5/e (TMH)  

 

Reference Books: 1. M. Morris Mano: Digital Logic and Computer Design, Pearson  

 

PRACTICAL: DIGITAL LOGIC LAB 

 

1. Introduction to Xilinx software (VHDL) Write the VHDL code for  

2. Realizing all logic gates.  



3. Combination Circuit.  

4. ADDER.  

5. SUBTRACTOR.  

6. MUX. 7. DE-MUX.  

8. Encoder.  

9. Decoder.  

10. PAL.  

11. PLA.  

Write the VHDL program for the following Sequential Logic Circuits  

12. Flip Flops.  

13. Shift Registers.  

14. Counters. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MULTIDISCIPLINARY 
Computer Fundamentals 

Course Objectives: 

 

• Introduce number systems and data representation 

• Understand functional units and components of computer 

• Introduce the emerging technologies  

 

Learning Outcomes: 

 

Upon completion of this course, students will be able to: 

• Understand the basic organization of a computer and the number system 

• Learn about the working of commonly used input-output and memory devices 

• Understand the role of Operating system and Computer Networks 

• Know about some of the emerging computing technologies and web services 

 

UNIT-1: 

 

Computer Basics: Simple Model of a Computer, Characteristics of Computers, Hardware and 

Software, working of a Computer, Stored Program Concept, Problem Solving with computer: 

Flowchart, Algorithms, Programming,  

Computer Software: Introduction to computer software, classification of computer software, 

system software, application software, firmware, middleware 

 

UNIT-2: 

 

Input/output Units: Input devices, Output devices, Computer Memory: Introduction, Read 

Only Memory, Serial Access Memory, Cache memory, primary memory, secondary storage 

devices, magnetic tapes, hard disks, SSD, optical drives, USB flash drivers, Memory cards, 

Mass storage devices, Memory Hierarchy. 

 

UNIT-3: 

 

Operating Systems: Definition, Batch Operating System, Multiprogramming Operating 

System, Time Sharing Operating System, Multiprocessing Operating System. Services of OS.  

Computer Networks: Concepts of Networking-LAN, WAN, MAN, Network topologies. 

Internet and the World Wide Web. 

 

UNIT-4: 

 

Emerging Computing Environments: Peer to Peer Computing, Grid computing, distributed 

computing, Cloud Computing: Introduction, cloud services, cloud deployment models.  

Email, video conferencing, e-Learning, e-Banking, UPI, e-commerce, e-Governance, social 

networking, emerging computer applications. 

 

Text Book: 

 

✓ Fundamentals of Computers by V Rajaraman 6th edition PHI Learning 

Private Limited 



 

 

 

 

 

  



 





 

 

 

 

 

 

 

 

 

 

 

 

 



VAC 
Environmental Studies  

&  

Disaster Management 

 
SEMESTER-I 

For Under Graduate Compulsory Courses for Arts, Science and Commerce  

FULL MARK-100 (Credit-3) 

Unit 1: Multidisciplinary nature of environmental studies          (8Period) 

Definition, scope and importance 

Need for public awareness 

Environmental Pollution 

Definition 

• Cause, effects and control measures of:- 

a. Air pollution 

b. Water pollution 

c. Soil pollution 

d. Marine pollution 

e. Noise pollution 

f. Radiation pollution 
 

Unit 2: Natural 

Resources:                                                                (8Period)                                                   

                                                                                                                                                      

                                                                                                                                                      

                                                                                                                                                      

                                                                                                                                                      

                                                              

Renewable and non-renewable resources: 

Natural resources and associated problems. 

a. Forest resources: Use and over-exploitation, deforestation, case studies. 

Timber extraction, mining, dams and their effects on forest and tribal people. 

b. Water resources : Use and over-utilization of surface and ground water, 

floods, drought, conflicts over water, dams-benefits and problems. 

c. Mineral resources : Use and exploitation, environmental effects of extracting 

and using mineral resources, case studies. 

d. Food resources : World food problems, changes caused by agriculture and 

Overgrazing, effects of modern agriculture, fertilizer-pesticide problems, 

waterlogging, salinity, case studies. 

e. Energy resources : Growing energy needs, renewable and non-renewable 

energy sources, use of alternate energy sources. Case studies. 

Biodiversity:- 

Introduction-Definition; Biogeographically classification of India 

India as a mega diversity nation. Hot sports of biodiversity, Threats to biodiversity. 

Endangered and endemic species of India. Conservation of biodiversity. In Situ and Ex-so 

conservation of biodiversity 

 

Unit-3: Disaster Management                                                          (8 Period) 



1. Disaster Management: Types of disasters (natural and Man-made) and their causes 

and effect)  

2. Vulnerability Assessment and Risk analysis: Vulnerability to various disasters 

(Flood, Cyclone, Earthquake, Heat waves, Desertification and Lighting)  

3. Institutional Framework: Institutional arrangements for disaster management 

(National Disaster Management Authority (NDMA), State Disaster Management 

Authority (SDMA), Disaster Management Act, 2005, District Disaster Management 

Authority (DDMA), National Disaster Response Force(NDRF) and Odisha Disaster 

Rapid Action Force(ODRAF)  
4. Preparedness measures: Disaster Management cycle, Early Warning System, Pre-

Disaster and Post-Disaster Preparedness, strengthening of SDMA and DDMA, 

Community Preparedness for flood cyclone, heat waves, fire safety, lightening and 

snake biting. Stakeholders participation, Corporate Social Responsibility (CSR)  

5. Survival Skills: Survival skills adopted during and after disaster (Flood, Fire, 

Earthquake, Cyclone and Lightening), Disaster Management Act-2005, Compensation 

and Insurance  

 

Unit 4: Social Issues and the Environment                                     (6 Period) 

A.  

a. Environmental Ethics: Issues and possible solutions. 

b. Climate change, global warming, acid rain, ozone layer depletion, nuclear 

accidents and holocaust. Case studies 

c. Environment Protection Act 

d. Air(Preservation Control of Pollution) Act 

e. Water(Preservation Control of Pollution) Act 

f. Wildlife Protection Act 

g. Forest Conservation Act 

h. Solid waste management Cause, effect and Control Measure of Urban and Industrial 

waste 

(Role of each individual in conservation of Natural resources and prevention of 

pollution) 

B. Human Population and the Environment 

Population Ecology: Individuals, species, population, community 

Human population growth, population control method 

Urbanisation and its effect on society 

 

Unit 5: Field work                                                                  (15 Periods of 30 hrs) 

• Visit to an area to document environmental assets: river/forest/flora/fauna, etc. 

• Visit to a local polluted site- Urban/Rural/Industrial/Agricultural 

• Study of common plants, insects, birds and basic principles of identification. 

• Study of simple ecosystems-pond, river, Delhi Ridge ,etc.  
 


