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DETAILED SYLABUS

PAPER-1
APPLIED MATHEMATICS
1.1 Introduction to Different Types of Expansion:
1.1.1 Factorial Notation
1.1.2 Meaning of C(n, r), P(n, r)
1.1.3 Binomial Theorem for Positive Index, any Index
1.14 Exponential Theorem

1.1.5 Logarithm Theorem
1.2 Complex Number:
1.2.1 Definition of Complex Number
1.2.2 Operations on Complex Number (Add., Sub., Multiplication, Division)
1.23 Conjugate Complex Number
1.24 Modulus and Amplitude of a Complex Number

1.2.5 Polar form of a Complex Number
Trigonometry:
2.1 Allied Angle ( sin (180+A), sin (90+A) etc.,
2.2 Sum and Difference Formula (without proof) and their Application
2.3 Product Formula and C-D Formula
2.4 T-Ratios of Multiple and Sub-Multiple Angles (2A, 3A, A/2)
2.5 Solution of Trigonometric Equations: sin X =0, tan X =0,

cos X =0, sin X=A, cos X =A &tanx = A
Matrices and Determinants:

3.1 Definition and Properties of Determinants

32 Definition and Types of Matrix

33 Transpose of a Matrix, Symmetric, Skew Symmetric Matrices, Orthogonal matrices, Hermitian and
Skew Hermitian

34 Minors and Cofactors

35 Adjoint and Inverse of a Matrix

3.6 Cramer's Rule

3.7 Solution of Simultaneous Linear Equations by Inverse Matrix Method.

3.8 Characteristic Matrix, Characteristic Equation, Eigen Values & Vectors, Cayley Hamilton Theorem

(verification only)
Numerical Integration:

4.1 Trapezoidal Rule
4.2 Simpson's 1/3 Rule
4.3 Simpson's 3/8 Rule

4.4 Newton - Raphson Rule
Two Dimensional Coordinate Geometry:

5.1 General Introduction

5.2 Distance Formula and Ratio Formula

53 Co-ordinate of Centroid, In-Centre, Ortho-Centre and Ex-Centre of a Triangle

54 Area of Triangle

5.5 Straight Line, Slope form, Intercept form, Perpendicular form, One Point Slope form, Two Point
form & General form

5.6 Angle between Two Lines

5.7 Perpendicular Distance of a Line from a Point

Conic:

6.1 Circle:

6.1.1 Definition and Standard Equations

6.1.2 Equations of Tangent and Normal at a Point (Simple problems)
6.2 Parabola:

6.2.1 Definition and Standard Equations

622 Equations of Tangent and Normal at a Point (Simple problems)
6.3 Ellipse and Hyperbola:

6.3.1 Definition and Standard Equations

632 Equations of Tangent and Normal at a Point (Simple problems)

Function:

7.1 Definition of Function

7.2 Range and Domain of Function

7.3 Types of Function
7.3.1 Absolute Value Function
7.3.2 Exponential value Function

733 Identity Function
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734 Reciprocal Function

7.3.5 Rational and Irrational Function
7.3.6 Increasing and decreasing Function
Limits

7.4.1 Concept of Limit
7.4.2 LH.L. R.H.L.
743 Limit of Standard Functions

) sin x . COSX . tanx
lim , lim , lim
x—0 X x—0 X x—0 X

. x"—=a" .oe =1 .oa -1
lim —, lim ,  lim
x—a xXxX—a x—0 X x—0 X

. log(1+x
lim L (Simple problems)
x—0 X

Concept of Continuity and Differentiability at a Point (simple Problems)

Differential Calculus:

8.1

8.2

Standard Formulae (Except Hyperbolic Function)

8.1.1 Derivative of Sum, difference, Multiplication and Division of two Functions
8.1.2 Differentiation of Function of a Function

8.13 Logarithmic Differentiation

8.1.4 Differentiation of Implicit Functions

8.1.5 Differentiation of Parametric Functions
8.1.6 Differentiation by Trigonometric Transformations
8.1.7 Differentiation of a Function w.r.t. Another Function

Second Order Derivative

Applications of Differential Calculus:

9.1
9.2
9.3
9.4
9.5

Geometrical meaning of dy / dx . Tangents and Normals
Angle of Intersection between two Curves

Derivative as a Rate Measurer

Errors and Approximations

Maxima and Minima of Function with one Variable

Integral Calculus:

10.1
10.2
10.3
10.4
10.5
10.6

10.7

10.8

J sin™ x cos” xdx,J.

General Introduction of Integral Calculus
Integration of Sum and difference of Functions.
Integration by Simplification

Integration by Substitution

Integration by Parts

Integration of Rational and Irrational Functions

dx dx dx dx dx
sz ta’ ’J.az -x ’J.x«/xz ~-a’ "[x\/x2 ta’ ’J.xm’

I 5 dx ,j dx ,j az—xz.dx,j x? —a?.dx
ax® +bx+c x/ax2+bx+c

Additional standard formulae

je“x sin bxdx,J. e™ cos bx.dx

Integration of Trigonometric Functions

dx J’ dx J‘ dx .[ dx
a+bsinx’d a+bcosx’d g+psin?x’ J a+bcos’x’
dx

2 .2
acos” x+bsin” x

Definite Integral and its Properties

Differential Equations:

11.1
11.2

Definition of differential Equation. Order, Degree and Solution of a differential Equation.

Solution of a differential Equation of First Order and First Degree using:
11.2.1  Variable Separable Method

11.2.2  Homogenous Form

11.2.3  Reducible to Homogenous Form

11.2.4  Linear differential Equation
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11.2.5  Bernoulli's Equation
11.2.6  Exact differential Equation
11.2.7  Substitution Method

11.3 Solution of Linear Differential Equation of Higher order with Constant Coefficients
114 Applications of Differential Equations to L-R, L-C, L-C-R Circuits of Standard Forms
Vector Algebra:
12.1 Definition, Addition and Subtraction of Vectors
12.2 Scalar and Vector Product of two Vectors
12.3 Scalar Triple Product and Vector Triple Product
12.4 Applications of Vectors in Engineering Problems
® %k ok ok
PAPER-2
COMPUTER AND INFORMATION TECHNOLOGY FUNDAMENTALS
Introduction :
1.1 Computer : An Introduction
12 Generation of Computers & Types : PC, PC/XT, PC/AT, Main Frame, Super, Lap Top, Pam Top
1.3 Data Representation
1.3.1 Bit, Nibble, Byte, Word
132 Number System: Decimal, Binary, Hexadecimal & their Conversions

1.33 Arithmetic Operations (Addition, Subtraction using Binary Number System)
134 1s, 2s Compliment
1.3.5 Coding Technique: BCD, EBCDIC, ASCII
1.4. Idea of:
14.1 Hardware
1.4.2 Software

143 Firmware
144 Free ware
145 Human ware
1.5 Computer Languages and Translators:

1.5.1 Machine

152 Assembly

153 High Level Language

1.54 Scripting Language

155 Object Oriented Language

1.5.6 Platform Independent Language

1.5.7 Translators: Assembler, Interpreter, Compiler

Introduction to Computer:
2.1 Central Processing Unit (CPU)
22 Memory Unit
23 Input/ Out Devices: Keyboard, Mouse (Optical), Digitizer, Scanner, Web Camera, Monitor (CRT,
TFT), Printers, Plotters, Bar Code Reader
24 Secondary Storage Devices: Floppy, Hard Disk, CD, DVD, Flash Drive
25 Block Diagram Showing Interconnection of Computer Parts
Operating System:
3.1 Definition of Operating System (OS)

32 Types of OS
321 Single user
322 Multi user
323 Multi Programming
324 Time Sharing
325 Multi Processing,
Introduction to Windows XP:

4.1 Introduction to Windows Environment

4.2 Parts of Windows Screen

4.3 Icon, Menu, Start Menu

4.4 Minimising, Maximising, Closing Windows

4.5 Windows Explorer, Recycle Bin, Clipboard, My Computer, My Network Places

4.6 Control Panel: Adding New Hardware and Software, Display, Font, Multimedia, Mouse,
International System

4.7 Accessories: Paint, Media Player, Scan disk, System Information

Information Concepts and Processing:

5.1 Definition of Data, Information

5.2 Need of Information

53 Quality of Information
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54 Concepts of Data Security, Privacy, Protection
5.5 Computer Virus and their types
5.6 Scanning & Removing Virus
Computer and Communication:
6.1 Need of Data Transmission
6.2 Data Transmission Media
6.3 Baud rate and Bandwidth, Digital and Ana log Transmission Serial and Parallel Data Transfer,
Protocols, MODEM
6.4 Networking of Computers: LAN, WAN, MAN, Blue tooth
6.6 LAN Topologies: Bus, Star, Ring, Hybrid
6.7 Introduction to Ports: RS232, IEEE 488, PS2, USB, UTP
Internet:
7.1 Introduction to Internet
7.2 Bridges, Routers, Switch, Gate way
7.3 www, Web Site, URL
7.4 e-mail, e-Commerce
7.5 Web browsing, Web page
7.6 Introduction to Hyper text & HTML
7.7 Introduction to http & ftp Protocol
Information Processing:
8.1. Word processor
8.1.1 Introduction to MS-Word
8.1.2 Starting MS-Word
8.1.3 Special Features of MS-Word
8.1.4 Using Help
8.1.5 Opening Document, Typing and Editing
8.1.6 Copying, Inserting, Moving, Deleting
8.1.7 Copying from One Document to Others.
8.1.8 Undo, Redo, Spell Check, Find and Replace
8.1.9 Formatting
8.1.9.1 Characters and Fonts
8.1.9.2  Spacing
8.1.9.3 Removing Characters Formatting
8.1.10  Inserting Symbols
8.1.11  Paragraphs.
8.1.12  Page Setting
8.1.13  Header and Footer
8.1.14  Page Breaks
8.1.15  Borders and Shading
8.1.16  Print Preview and Printing
8.1.17  Tables and Columns
8.1.18  Mail Merge
8.1.19  Auto Text and Auto correct
8.1.20  Introduction to Macro
8.2 Electronic Spread Sheet

8.2.1 Introduction to MS-Excel

8.2.2 Working with Spread Sheet

8.23 Editing the Worksheet

8.2.4 Worksheet Formatting

8.2.5 Formula Entering

8.2.6 Function Wizard

8.2.7 Saving and Printing Work Book

8.2.8 Analysis Tools

829 Data Tools

8.2.10  Charts

8.2.11 Linking Work Sheets

8.2.12  Report Wizard

8.2.13  Data Base Application
8.2.13.1 Data Base Components
8.2.13.2 Working with Database
8.2.13.3 Creating Excel Database
8.2.13.4 Adding Records using Data Form
8.2.13.5 Deleting Records using Menu Command
8.2.13.6 Deleting Records using Data Form
8.2.13.7 Editing Records
8.2.13.8 Finding Records based on Criteria
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Power Point:

9.1 Introduction to Power Point
9.2 Creating a Presentation/Slide
9.3 Adding Animation in Slide
9.4 Running a Slide Show
ok ok ok ok
PAPER-3
APPLIED MECHANICS
1. Force :
1.1 Definition
1.2 Units
1.3 Different Types of Forces.
2. Coplanar Forces:
2.1 Resolution of Forces
22 Law of Parallelogram of Forces
23 Resultant of two or more Forces
24 Basic Conditions of Equilibrium

2.5 Lami's Theorem (No Proof)
2.6 Jib Crane
2.7 Law of Polygon of Forces ( Only Statement )

3. Moment :

3.1 Definition, Units & Sign Convention

32 Principle of Moments

33 Application of Equilibrium Conditions for non-concurrent Forces
4. Application of Principles of Forces & Moments :

4.1 Levers & their Types.

42 Reactions of Simply Supported Beams (Graphical & Analytical Method)
43 Steel Yard.

44 Lever Safety Valve
4.5 Foundry Crane
5. Centre of Gravity:
5.1 Concept
52 Centroid
53 Calculation of C.G. of Regular Bodies
54 Calculation of C.G. of Plain Geometrical Figures
6. Friction:
6.1 Types of Friction
6.2 Laws of Friction
6.3 Angle of Friction
6.4 Angle of Repose
6.5 Friction on Horizontal and Inclined Plains
6.6 Application of Laws of Friction Related to Wedge, Ladder and Screw Jack.
7. Simple Machines:
7.1 Basic Concepts
7.2 Loss in Friction
7.3 Inclined Plane
7.4 Simple & Differential Wheel and Axle (Neglecting Rope thickness)
7.5 Screw Jack
7.6 Lifting Crabs
7.7 Systems of Pulleys
7.8 Worm and Worm Wheel
8. Rectilinear Motion:
8.1 Concept
8.2 Motion under Constant Velocity
83 Motion under Constant Acceleration
8.4 Velocity-time graph and its uses
9. Motion under Gravity:
9.1 Concept
9.2 Vertical Motion
9.3 Smooth Inclined Plane
10. Projectiles:

10.1 Concept
10.2 Range, Maximum Height and Time of Flight
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13.

14.

103
104

Newton's Laws of Motion :

11.1
11.2
11.3

12.1
12.2
123
124
12.5

13.1
13.2
133
13.4
13.5

14.1
142
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Equation of Trajectory
Calculation of Velocity of Projectile at Certain Height and at Certain instant

Definitions
Momentum and it's Unit

Application of Second Law of Motion
Impact and Collision :

Concept

Impulse and Impulsive Force

Law of Conservation of Momentum

Collision between Two Rigid Bodies

Newton's Experimental Law of Collision, Coefficient of Restitution
Circular Motion :

Concept

Motion under Constant Velocity

Motion under Constant Acceleration

Relationship between Linear Velocity and Angular Velocity
Centrifugal and Centripetal Forces, their Applications
Work, Power and Energy :
Work Done by a Constant Force

Work Done by Uniform Variable Force

14.2.1

14.2.2

Power

14.2.1.1
142.1.2
142.1.3
142.14

Energy

142.2.1
14222
14223

Indicated Power.

Brake Power.

Efficiency

Power Required for an Engine on Horizontal and Inclined (smooth and
rough) Planes.

Potential Energy
Kinetic Energy of Rectilinear Motion
Kinetic Energy of Circular Motion

FTefedefeded
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g Eili ST, I e o yawr feam <
' | 2 |
1.Draftsman (Civil) 101 12 . Civ}ill Engg.
- - .Archi
%” 2.Architectural Assistant 102 3 Cicvi;t?(cltlurf:turction) Engg.
= § 3.Surveyor 103
1 O £ 4 Painter (General) 104
Z |5 Plumber 105
6.Masson (Building Constructor) 106
1.Tool & Die Maker 201 1.Mechanical Engg.
(PressTools, Jigs & Fixtures) z'gfgcgamcal (Automobile)
2. Lift Mechanic 202 3.Mechanical(R.A.C.)Engg
3 Instrument Mechanic 203 4.Mechanical(Production)
. Engg.
4. Draftsman (Mechanical) 204
5.Mechanic (Motor Vehicle) 205
6.Mechanic (Refrigeration & Air 206
Conditioning)
g 7. Fitter 207
o
§ 8.Machinist 208
E 9.Mechanic (Diesel) 209
2 | = 10.Turner 210
,§ 11.Forger & Heat Treater 211
_c:=: 12.Pump Operator cum Mechanic 212
g 13.Production & Manufacturing 213
14.Fabrication (Fitting & Welding) 214
15.Automobile 215
16.Pattern Maker 216
17.Welder (Gas & Electric) 217
18.Carpainter 218
19.Sheet Metal Worker 219
20.Foundary Man 220
21.Mechanic(Tractor) 221
1.Electrician 301 1. Electrical Engg.
> - - 2.Electronics Engg.
E 2.Mechanic (Radio & T.V.) 302 3. Electronics(Fibre Optics)
© e | 3.Electronics Mechanic 303 Engg. .
- = 4.Instrumentation Engg.
§ s 4. Mechanic (Medical Electronics) 304
318 g S5.Information Technology & 305
,§ 20 Electronic system Maintenance
S
§ = 6.Electronics 306
= 7.Electrical 307
8.Wireman 308
1. Information Technology & 401 1. Computer Science & Eng.
5 2 Electronic system Maintenance 2. Information Technology
4 E- § 2. Mechanic (Computer Hardware) 402
g En 3. Information Technology 403
© 5 4. Computer Operator & 404

Programming Assistant (COPA)
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1.Plastic Processing Operator 501 1. Chemical Engg.
2. Plastic Technology

2.Chemical 502 | 3. Chemical (Petro Chemical)
Engg.

W
Chemical
Engineering

1. Hand Compositor 601 1.Printing Technology
2.Letter Press Machine Minder 602

3.0ffset Machine Operator cum Book 603
Binder

o))
Printing
Technology
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