Mathematics

Sets, Relations and Functions

Sets and their representation; Union, intersection and complement of sets and their algebraic properties; Power
set; Relation, Types of relations, equivalence relations, functions;. one one, into and onto functions,
composition of functions.

Matrices and Determinants

Matrices, algebra of matrices, types of matrices, determinants and matrices of order two and three. Properties
of determinants, evaluation of determinants, area of triangles using determinants. Ad joint and evaluation of
inverse of a square matrix using determinants and elementary transformations, Test of consistency and solution
of simultaneous linear equations in two or three variables using determinants and matrices.

Continuity and Differentiability

Continuity and differentiability, derivative of composite functions, chain rule, derivative of inverse
trigonometric functions, derivative of implicit functions. Concept of exponential and logarithmic functions.
Derivatives of logarithmic and exponential functions. Logarithmic differentiation, derivative of functions
expressed in parametric forms. Second order derivatives.

Applications of Derivatives

Applications of derivatives: rate of change of bodies, increasing/decreasing functions, maxima and
minima (first derivative test motivated geometrically and second derivative test given as a provable
tool). Simple problems (that illustrate basic principles and understanding of the subject as well as real
life situations).

Integrals

Integration as inverse process of differentiation. Integration of a variety of functions by substitution, by partial
fractions and by parts, Evaluation of simple integrals of the following types and problems based on them.
Fundamental Theorem of Calculus (without proof). Basic properties of definite integrals and evaluation of
definite integrals.

Applications of the Integrals

Applications in finding the area under simple curves, especially lines, circles/ parabolas/ellipses (in standard
form only).

Three Dimensional Geometry

Coordinates of a point in space, distance between two points, section formula, direction ratios and direction
cosines, angle between two intersecting lines. Skew lines, the shortest distance between them and its equation.
Equations of a line and a plane in different forms, intersection of a line and a plane, coplanar lines.



Vector Algebra

Vectors and scalars, addition of vectors, components of a vector in two dimensions and three dimensional
space, scalar and vector products, scalar and vector triple product.

Statistics and Probability
Measures of Dispersion: Calculation of mean, median, mode of grouped and ungrouped data calculation of

standard deviation, variance and mean deviation for grouped and ungrouped data.

Probability: Probability of an event, addition and multiplication theorems of probability, Baye’s theorem,
probability distribution of a random variate, Bernoulli trials and Binomial distribution.

Trigonometry

Trigonometrical identities and equations. Trigonometrical functions. Inverse trigonometrical functions and
their properties. Heights and Distances.
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