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1.

N

Set and Real Number System

11

1.2
1.3

1.4

1.5

Set and notations, Relation between sets, Operation of sets, denumerable set and

its cardinality

Algebra of set, Cartesian product and DeMorgan’s law

Types of Functions

1.3.1 Algebraic, trigonometric, transcendental, logarithmic and exponential
functions

1.3.2 Identity, constant, quadratic and composite functions

1.3.3 Graph of above functions

Real number system

1.4.1 Real number and its subset

1.4.2 Absolute value of real numbers

1.4.3 Open and closed intervals, inequality

Complex Number System

1.5.1 Imaginary unit, Complex number and its geometrical interpretations

1.5.2 Square root of complex number, Conjugate of complex number, Absolute
value of complex number and Polar form of Complex Number

Trigonometry

2.1

2.2

2.3

2.4

2.5
2.6
2.7

Review of trigonometric ratios.

2.1.1 Basic trigonometric formulae and its derivation

2.1.2 ldentities and conditional identities

Trigonometric equations.

2.2.1 Periodicity of trigonometric functions

2.2.2  General solutions of Sinx = K, Cosx = K, Tanx = K using trigonometric
equations

Inverse Circular functions

2.3.1 Formulae involving inverse circular functions

2.3.2 Simple identities and equation involving inverse circular functions

Properties of Triangle

2.4.1 The sine law, the cosine law, the tangent law, the projection law, half
angle law

The area of a triangle

The solution of a triangle

The Fourier series

2.7.1 Periodic function, Even and odd function

2.7.2 Trigonometric series, Fourier series of the function of period period 2

2.7.3 Euler’s formulae
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Algebra

3.1

3.2

3.3

3.4

3.5

3.6

3.7

Elementary group theory.

3.1.1 Binary operation on sets and their properties

3.1.2 Definition and example of group

3.1.3 Elementary properties of group

3.1.4 Finite group, Infinite group and Abelian group

Progression

3.2.1 Arithmetic Progression, Geometric Progression and Harmonic Progression
Sequence and Series

3.3.1 Exponential and logarithmic series

3.3.2  Finite and infinite series (McLaurin’s series, Taylor’s series)
3.3.3 Power series

Binomial Theorem

3.4.1 Finding general term, middle term/s, and Binomial coefficients
3.4.2 Properties of Binomial theorem

3.4.3 Expansion of e*, a*and log(1+x)

Permutation and Combinations

3.5.1 Basic counting principles

3.5.2 Arrangement of objects in cases (all different, not all different, circular)

3.5.3 Selection of objects (combinations) and its properties

Equations and Inequalities

3.6.1 Polynomial functions and polynomial equations.

3.6.2 Quadratic equation, nature of roots of quadratic equation, relations
between roots and coefficients

3.6.3 Linear inequalities and its graph

Matrix and Determinant

3.7.1 Transpose, adjoint and inverse of a matrix and related problems

3.7.2  Properties of determinants

3.7.3 Application of matrix and determinant to solve linear system of equations
(Matrix inverse and Cramer’s rule)

Geometry

4.1

4.2

4.3

Vectors and its simple applications

4.1.1 Addition, subtraction, composition and decomposition of vectors

4.1.2 Scalar product of two vectors

4.1.3  Properties of scalar product and its geometrical interpretations

4.1.4 Application of Vector products in plane geometry

4.1.5 Unitvectorsi, j, k

Co-ordinate Geometry

4.2.1 Review of various forms of equation of straight lines

4.2.2 Conditions of parallelism and perpendicularity of two lines

4.2.3 General equations of second degree in x and y
(ax? + 2hxy + by?+2gx + 2fy + ¢ =0)

4.2.4 Angle between two straight lines represented by the homogeneous
equation of second degree.

Co- ordinate in Space

4.3.1 Co-ordinate axes, co-ordinate planes, direction cosine and ratios

4.3.2 Equation of plane in intercept and normal form

4.3.3 Plane through the intersection of two planes, parallel and perpendicular
planes
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4.4 Conic Sections (circle, ellipse, parabola and hyperbola)
4.4.1 Equation of circle in various forms, tangent and normal to a circle
4.4.2 Standard equations of Parabola, Ellipse and Hyperbola
4.4.3 Equation of tangent and normal to a parabola at a given point
Calculus
5.1 Limit and Continuity
5.1.1 Limiting values of simple algebraic and trigonometric functions.
5.1.2  Limit of function of indeterminate form (5, =, 0 — o0, 0X 0, 1%)
5.1.3 Continuity and discontinuity
5.1.4 Geometrical meaning of continuity and discontinuity
5.2 Derivative and its applications
5.2.1 Relationship between continuity and differentiability of a function
5.2.2 Derivative of functions and its geometrical meaning
5.2.3 Basic techniques of differentiation (sum rule, product rule, power rule,
quotient rule and chain rule)
5.2.4 Differentiating algebraic, trigonometric, logarithmic and exponential
functions
5.2.5 Equation of tangent and normal
5.2.6 Maximum and minimum value of a function in an interval
5.2.7 Derivative as rate of change
5.3 Antiderivative and its applications
5.3.1 Concept of antiderivative
5.3.2 Techniques of integration
5.3.3 Integration of basic algebraic and trigonometric functions
5.3.4 Areas as a definite integral
5.4 Differential Equations
5.4.1 Meaning, concept and definitions
5.4.2 Ordinary differential equation of first degree
5.4.3 General and particular solution
5.4.4 Change of variable
5.4.5 Homogeneous equations
5.4.6 Equations reducible to homogeneous equations
5.4.7 Linear differential equation
5.4.8 Equations reduciable to linear form
5.5 Curve Sketching
55.1 Tracing curves of some functions (even function and odd function,
symmetricity of the function, increasing and decreasing functions,
periodicity of a function)
5.5.2 Rule of tracing Cartesian and polar curves
Statistics
6.1 Central Tendency
6.1.1 Concepts and appropriate use of measure of central tendencies (Arithmetic
mean, Harmonic mean, Geometric mean, Median, Mode, Quartiles,
Deciles, Percentiles)
6.2 Dispersions

6.2.1 Concepts and appropriate use of measure of dispersions (Range, Quartile
deviation, Mean deviation, Standard deviation); Coefficient of variation
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6.3 Correlation and Regression

6.4

6.3.1
6.3.2

6.3.3

Method of studying correlations by scatter diagram

Calculation of Karl Pearson’s coefficient of correlations and Spearman’s
rank correlations

Regression equations y on x and X on 'y

Probability

6.4.1
6.4.2
6.4.3
6.4.4

Classical and empirical definitions of probability

Application and use of addition and multiplication law of probability
Explanation and use of binomial probability distribution formulae
Concept of Moment, Skewness and Kurtosis
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1.  Windows Basic, Email and Internet

Introduction to Graphical User Interface

Use & Update of Antivirus

Concept of virus, worm, spam etc.

Starting and shutting down Windows

Basic Windows elements - Desktop, Taskbar, My Computer, Recycle Bin, etc.
Concept of file, folder, menu, toolbar

Searching files and folders

Internet browsing & searching the content in the web

Creating Email ID, Using email and mail client tools

Basic Network troubleshooting (checking network & internet connectivity)
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Word processing

Creating, saving and opening documents

Typing in Devanagari and English

Copying, Moving, Deleting and Formatting Text
Paragraph formatting (alignment, indentation, spacing etc.)
Creating lists with Bullets and Numbering

Creating and Manipulating Tables

Borders and Shading

Creating Newspaper Style Documents Using Column
Security Techniques of Document

Inserting header, footer, page number, Graphics, Pictures, Symbols
Page setting, previewing and printing of documents

Mail merge

—RT T SQ o0 o

Presentation System

Introduction to presentation application

Creating, Opening & Saving Slides

Formatting Slides, Slide design, Inserting header & footer

Slide Show

Animation

Inserting Built-in picture, Picture, Table, Chart, Graphs and Organization Chart
etc.
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Electronic Spreadsheet

a. Organization of Electronic Spreadsheet applications (Cells, Rows, Columns,
Worksheet, Workbook and Workspace)

b. Creating, Opening and Saving Work Book

Editing, Copying, Moving, Deleting Cell Contents

Formatting Cells (Font, Border, Pattern, Alignment, Number , Protection,

Margins and text wrap)

Formatting Rows, Column and Sheets

Using Formula with Relative and Absolute Cell Reference

Using Basic Functions (IF, SUM, MAX, MIN, AVERAGE etc)

Sorting and Filtering Data

Inserting Header and Footer

Page Setting, Previewing and Printing
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