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BCA 101: Introduction to Information Technology
Computer Basics: Algorithms, A Simple Model of a Computer, Characteristics of Computers, Problem-solving Using Computers. 

Data Representation: Representation of Characters in computers, Representation of Integers, Representation of Fractions, Hexadecimal Representation of Numbers, Decimal to Binary Conversion, Error-detecting codes. 

Input & Output Devices: Description of Computer Input Units, Other Input Methods, Computer Output Units.
 Computer Memory: Memory Cell, Memory Organization, Read Only Memory, Serial Access Memory, Physical Devices Used to Construct Memories, Magnetic Hard Disk, floppy Disk Drives, Compact Disk Read Only Memory, Magnetic Tape Drives.
Processor: Structure of Instructions, Description of a Processor, A Machine Language Program, An Algorithm to Simulate the Hypothetical computer. 

Binary Arithmetic: Binary Addition, Binary Subtraction, Signed Numbers, Two’s Complement Representation of Numbers, Addition/Subtraction of Numbers in 2’s Complement Notation, Binary Multiplication, Binary Division, Floating Point Representation of Numbers, Arithmetic Operations with Normalized Floating Point Numbers. 

Computer Architecture: Interconnection of Units, Processor to Memory communication, I/O to Processor Communication, Interrupt Structures, Multiprogramming, Processor Features, Reduced Instruction , Set Computers (RISC), Virtual Memory. 

Software Concepts: Types of Software, Programming Languages, Software (Its Nature & Qualities), Programming Languages. 

Operating Systems: History & Evolution, A Brief Hotory of Linux, A Brief History of MS-DOS, A Brief History of Windows System. 

  Database Management System 

 Computer Generation & Classifications: First Generation of Computers, The Second Generation, The Third Generation, The Fourth Generation, The Fifth Generation, Moore’s Law, Classification of computers, Distributed Computer System, parallel computers. 

Computers & Communications 

Internet: Network, Client and Servers, Host & Terminals, TCP/IP, World Wide Web, Hypertext, Uniform Resource Locator, Web Browsers, IP Address, Domain Name, Internet Services Providers, Internet Security, Internet Requirements, Web Search Engine, Net Surfing, Internet Services, Case Study, Intranet. 

 Suggested Books 
 1. V. Rajaraman, Fundamentals Of Computers, 3rd Edition , PHI Publications 

2. Nasib S. Gill, Essentials of Computer & Network Technology, Khanna Publications.
3. Deepak Bharihoke, Fundamentals of Information Technology, Excel Books.
BCA 102: PC Software Packages 
DOS: Introduction, history & versions of DOS, DOS basics- Physical structure of disk, drive name, FAT, file & directory structure and naming rules, booting process, DOS system files, DOS commands- internal & external. 

 Windows 95/98: Windows concepts, Features, Windows Structure, Desktop, Taskbar, Start Menu, My Computer, Recycle Bin, Windows Accessories- Calculator, Notepad, Paint, Wordpad, Character Map, Windows Explorer, Entertainment, Managing Hardware & Software- Installation of Hardware & Software, Using Scanner, System Tools, Communication, Sharing Information between programs. 

Word Processing; MS-Word: Features, Creating, Saving and Opening Documents in Word, Interface, Toolbars, Ruler, Menus, Keyboard Shortcut, Editing, Previewing, Printing,& Formatting a Document, Advanced Features of MS Word, Find & Replace, Using Thesaurus, Using Auto- Multiple Functions, Mail Merge, Handling Graphics, Tables & Charts, Coverting a word document into varipus formats like- Text, Rich Text format, Word perfect, HTML etc. 

  
Worksheet- MS-Excel: Worksheet basics, creating worksheet, entering into worksheet, heading information, data, text, dates, alphanumeric values,  saving & quitting worksheet, Opening and moving around in an existing worksheet, Toolbars and Menus, Keyboard shortcuts, Working with single and multiple workbook, working with formulae & cell referencing, Auto sum, Coping formulae, Absolute & relative addressing, Worksheet with ranges, formatting of worksheet, Previewing & Printing worksheet, Graphs and charts, Database, Creating and Using macros, Multiple worksheets- concepts, creating and using.
  
Introduction to Power Point: Creating slide show with animations.
  
Introduction to Front Page and Microsoft Access: Creating & using databases in Access.
  
BCA 103: Problem Solving through C Programming 
Algorithm and algorithm development: Definition and properties of algorithm, flow chart symbols, conversion of flow chart to language, example of simple algorithms. Program design, errors : syntax error, runtime error, logic error, debugging, program verification, testing, documentation and maintenance. 
Introduction to C: Variables and arithmetic expressions, the for statement, symbolic constants, character input and output, arrays, functions, arguments- call by value, character arrays, external variables and scope. 
Types, Operators and Expressions: Variable names, data type and sizes, constants, declarations, arithmetic operators, relational and logical operators, type conversions, increment and decrement operators, bitwise operators, assignment operators and expressions, conditional expressions, precedence and order of evaluation.
 Control Flow: Statements and blocks, if-else, else-if, switch, loops- while and for, loops- do-while, break and continue, goto and labels. 
 Functions and Program Structure: Basics of function, functions returning non-integers, external variables, scope rules, header files, static variables, register variables, block structure, initialization, recursion, the C preprocessor. 
 Pointer and Arrays: Pointers and addresses, pointers and function arguments, pointers and arrays, address arithmetic. Character pointers and functions, pointer arrays: pointers to pointers, multi-dimensional arrays, pointers vs. multi-dimensional arrays. Pointers to functions. Complicated declarations.   
Structures: Basics of structures, structures and functions, arrays of structures, pointers to structures, self-referencial structures, table lookup, typedef, unions, bit-fields. 
  Input and Output: Standard input and output. Formatted output- printf, variable length argument lists. Formatted input- scanf, file access, error handling- stderr and exit, line input and output, miscellaneous functions. 
Suggested Books 
1.  Deendayalu R., Computer science Volume I and II, Second Edition,Tata McGraw-Hill Publishing Company Limited, New Delhi.
2.  Rajaraman V., Fundamentals of computers, Second Edition, Prentice Hall of India Private Limited, New Delhi. 
3.  Kernighan B.W. and Ritchie D.M., The C Programming Language, Prentice Hall of India Private Limited New Delhi. 
4.  Drogmey R., How to solve it by computers. Prentice Hall of India Private Limited , New Delhi. 
BCA 104: Basic Physics 
	Basic Concepts : Units and Dimensions, MKSA Units, measurement of length using vernier caliper and screw gauge, Newton’s laws of motion, physical quantities as scalars and vectors, vector addition, scalar and vector product of two vector, torque, rotational motion and moment of inertia, simple examples of conservation of energy, momentum and angular momentum.
Optical instruments: formation of image by lens, eye, defects of vision, telescope, microscope, eye pieces.
  Electrostatics: potensial and field due to a charge, Gauss’s law; dielectric constant, capacitance of a parallel plate condenser, energy stored in condenser, series and parallel conbination of capaciytances, types of capacitances used in electronic curcuits. 

  Current Electricity: Ohm’s law, types of resistances and colour codes, Kirchhoff’s laws, analysis of simple circuits, Thevenin, Norton and maximum power transfer theorems, principle of potentiometer, magnetic effect of current, field due to circular current loop. 

  Transducers: thermoelectric effect and thermocouples, thermisters, LDRs, piezo elctric effect, electro chemical effect, primary and secondary cells, batteries. 

Interaction of magnetic field and current: for ce on current carrying conductor, moving coil galvanometer, conversion of falvanometer into ammeter and voltmeter, multimeter. 

 Electromagnetic induction: self and mutual inductances, chocks coil and transformers. 

  AC curcuits: peak and rms voltage and current, power factor, L-R, C-R and L-C-R curcuits with their phase diagrams, series and parallel resonant curcuits. 

  Semiconductors: qualitative description of engery bands, metals, insulators and semiconductors, n and p types of semiconductors, semiconductor p-n junction, metal semiconductor junction, current voltage characteristics of pn junction diode, half wave and full  wave rectifiers, Zener diode and voltage regulation, LEDs, photo diode, and solar cell. 

  Transistors: basic construction of bipolar junction transistor, CB and CE configuration, CE technology, large scale integration and VLSL. 

  Lasers: basic principle, He-Ne and semiconductor lasers, basic concepts of communication using optical fibers. 

  Cathode ray tubes: sweep curcuit and deflectiion sensitivity. 

 


Suggested Books 
  
1. Physics, A textbook for class XI, Part I&II [NCERT]
2. Physics , A textbook for class XII, Part I&II [NCERT]
3. Physics,Part-1,Kumar,Mittal;Nageen Publication,Meerut.
4. Physics, Part-I Kumar, Mittal; Nageen Publication, Meerut.
5. Concepts Of Physics, Part 1, H C Verma; Bharati Bhawan.
6. Concepts of Physics, Part2, H C Verma; Bharti Bhawam.
  
  
BCA 105: Basic Mathematics 
SETS: Sets, subsets, equal sets, null set, universal set, finite & infinite sets, open & closed sets etc., operations on sets, partition of sets, cartesian product.
 RELATIONS AND FUNCTIONS: relation, properties of relations, equivalence relation, equivalence relation with partition, partial order relation, maximal and minimal points, glb, lub, chains and antichains, pigeonhole principle. Function, domain & range, onto, into and one-to-one functions, composite functions, inverse functions, introduction of algebraic, trigonometrical, logarithmic, exponential, hyperbolic functions, zeroes of functions. 

LIMITS & CONTINUITY: Limit at a point, properties of limit, computation of limits of various types of functions. Continuity at a point, continuity over an interval, intermediate value theorem. Type of discontinuities.
DIFFERENTIATION: Derivative, derivatives of sum, differences, product & quotients, chain rule, derivatives of composite functions, logarithmic differentiation, Rolle’s theorem, mean value theorem, expansion of functions (Maclaurin’s & Taylor’s.), indeterminate forms, L’Hospitals rule, maxima & minima, concavity, asymptote, singular points, curve tracing, successive differentiation & liebnitz theorem. 

 INTEGRATION: [TF – (4.1-)], [SNI – ()] Integral as limit of a sum, Riemann sum, fundamental theorem of calculus, indefinite & definite integrals, methods of integration substitution, by parts, partial fractions, integration of algebraic and transcedental functions, , reduction formulae for trigonometric functions, Gamma and Beta functions. 

 PLANE CURVES & POLAR COORDINATES: Polar coordinates, curve tracing in polar coordinates, area in polar coordinates, Arc length, area & volume of surface of revolution in Cartesian and polar coordinates. 

FUNCTIONS OF SEVERAL VARIABLES : Limits & continuity, partial differentiation, chain rule , Euler’s theorem, Maxima & Minima, Lagranges method of undetermined multipliers, Taylor’s formula for functions of two variables.
DOUBLE & TRIPLE INTEGRALS: Double & Triple Integrals in cartesian , cylindrical polar and spherical polar coordinates, Application of Double & Triple Integrals to area, volume, substitution in multiple integrals.
Suggested Books 
1. C. L. Liu.: Elements of Discrete Mathematics , Tata Mac-Graw Hill.
2. Thomas, G.B. and R. L. Finney: Calculus & Analytical Geometry, Addison-Wesley , 9th edition.
3. Chandrika Prasad : Mathematics for Engineers, Prasad Mudranalaya, Allahabad, 19th edition
4. Shanti Narayan: Differential Calculus, S.Chand & Co.
5. Shanti Narayan: Integral Calculus, S.Chand & Co.
  
BCA 106: Digital Electronics 
Number systems: Data representation - binary, octal, decimal, hexadecimal, conversion from one to another number system. Representation of positive , negative numbers, integers, real, and characters, digital codes: BCD , ASCII, EBCDIC coding, binary arithmetic in 1's and 2's complement. 
Boolean Algebra : Logic gates, truth table, logic expression, rules and laws of Boolean algebra, deMorgan's theorems, Boolean expression for gate networks, simplification of Boolean expression using Karnaugh map (up to 4 variables). 
Flip Flops : Latches, edge-triggered flip flop, pulse triggered flip flop, R-S flip flop, JK Master-slave flip flop, D flip flop, T flip flop. 
Shift Registers : Shift registers function, serial and parallel shift registers, bi-directional shift registers. 
Counters : Asynchronous and synchronous counters, up/down counters, modulo-n counters, BCD counters, A procedure for design of sequential circuit. 
Combinational circuits : Adder, subtractor, comparator, decoder, encoder, code conversion, multiplexer, demultiplexer, parity bit checker and generators. 
Suggested Books : 
1. Thomas L Floyd, Digital fundamentals, Third edition, United Book Stall, New Delhi. 
2. Malvino and Leach, Digital principles and applications, (1991) Tata McGraw-Hill Edition New Delhi.
3. Rajaraman V. and T. Radhakrishanan, An introduction to digital computer design, Third Edition, 1995,    Prentice Hall of India Private Limited, New Delhi. 
4. Mano M. M., Digital logic and computer design,1996, Prentice Hall of India Private Limited, New Delhi.


BCA 106: Practical I: PC Software and Basic Elctronics Lab. 
Experiments based on papers BCA 102 and BCA 106. 
BCA 107: Practical II: C Programming Lab. 
Experiments based on paper BCA 103. 
