Syllabus for written examination for PGT( Mathematics)

Sats: .
Sets and their representations. Empty set. Finite & Infinite sets. Equal sets. Subsets. Subsets
of the set of real numbers. Power set. Universal set. Venn diagrams. Union and Intersection of
sets. Difference of sets. Complement of a set.

Relations & Functions: '

Ordered pairs, Cartesian product of sets. Number of elements in the cartesian product of two
finite sets. Carteésian product of the reals with itself (upto R x R x R}. Definition of relation,
pictorial diagrams, domain. co-domain and range of a relztion. Function as a ‘special kind of
refation from one set to another. Pictorial representation a function, domain, co-domain &
range of a function. Real valued function of the real variable, domain and range of these
functions, constant, identity, palynomial, rational, modulus, signum and greatest integer
functions with their graphs. Sum, difference, product and quotients of functions. Sets and their
Representations. Union, intersection and complements of sets, and their algebraic properties,
Relations, equivalence relations, mappings, one-one, into and onto mappings, composition of
mappings.

Principle of Mathematical Induction:
Processes of the proof by induction. The principle of mathematical induction.

Permutations & Combinations:
Fundamenta!l principle of counting. Factorial n. Permutations and combinations, derivation of
formulae and their connections, sirmple applications.

Complex Numbers:

Complex numbers, Algebraic properties of complex humbers, Argand planz and polar
representation of complex numbers, Statament of Fundamental Theorem of Algebra, solution
of quadratic equations in the complex number system, Modulus and Argument of a complex
number, square root of a complex number. Cube roots of unity, triangie inaquality.

Linear Inequalities:

Linear inequalities. Algebraic solutions of linear inegualities in one vadable and their
representation on the number line. Graphical solution of linear inequalities in two variables.
Solution of system of linear inequalities in two variables- graphically. Absolute value,
Inequality of means, Cauchy-Schwarz Inequality, Tchebychef's Inequality.

Binomial Theorem:

Statement and proof of the binomial theorem for positive integral indices. Pascai's triangle,
general and middle term in binomial expansion, simple applications. Binomiat Theorera for any
index. Properties of Binomial Co-efficients. Simple applications for approxXimations.

Sequence and Series:

Sequence and Series. Arithrnetic, Geernetric and Harmonic pregressions (G.2.), General tarms
and sum to n terms of A2, G.P. and H.P. Arithmetic Maan (AM.}, Geometric Mean (G.5.),
and Harmonic Mean {H.M.), Relation betwesn AM., G.M. and H.M. Insertion of Arithmetic,
Geprnetric and Harmonic neans between two given numbers. Special series, Sunt ta n terins
of the special series. . Arithmetice-Geometric Series, Exponential and Logarithmi: sories.

Elementary Number Theory:

Peano’s Axioms, Principle of Induction; First Principle, Second Principle, Third 2rinciple, Basis
Representation Theorem, Greatest Integer Function Test of Divisibility, Eudid’s algorithimi, The
Unique Factorisation Thegrem, Congruence, Sum of divisors of 2 number . Euler's totient
function, Theorems of Fermat and Wilson.

Quadratic Equations:

Quadratic equations in real and complex number system and their solutions. Relation betweean
roots and co~efficients, nature of roots, formation of quadratic equations with given roots;
Symmetric functions of roots, equations reducitle to quadratic equations — application to
practicai problems,

Polynomial functions, Remainder & Factor Theorems and their converse, Relation between
rocts and coefficients, Symmetric functions of the roots of an equation. Common roots.

Matrices and Determinants:

Determinants and matrices of order two and three, properties of determinants, Evaluzcion of
determinants. Area of triangles using determinants, Addition and rhultiplication of matricas,
adjoint and Inverse of matrix. Test of consistency and solution of simuitanzous linear
equations using determinants and matrices. '

Two dimensional Geometry: .

Cartesian system of rectanguiar co-ordinates in a plane, distance formula, section foirmulz,
area of a triangle, condition for the collinearity of three points; centroid and in-cenire of &
triangle, locus and its equaticn, translation of axes, slope of a line, paralicl and perpendicuiar
lines, intercepts of a line on the coordinate axes.

Varicus forms of equations of a line, intersection of lines, angles between two lines, conditions
For concurrence of three lines, distance of 2 point from a line, Equations of internal and
external bisectors of angles between two lines, coordinates of centroid, orthocentre and
circumcentre of a triangle, equation of family of lines passing through the point of intersection
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of two lines, homageneous equation o® second degree in x arld y, angle between pair of lines
through the origin, combined equation of the bisecicrs of the]angles between a pair of lines,

condition for the general second degrze equation to represerit a pair of lines, point of
intersection and angle between two lines,

Standard form cf equation of 2 circie, general form of the egliation of 2 circle, its radius and
centre, ejuation of a circle in tha parametric form, equation.gf a circle when the end points of
a diameter ave given, points of intersection cf a line and 2 cifcle with the centre at the origin
and ¢ondition for a iine to Be tangent ta the circle, length of the tangent, equation of the
tangent, equatian of a family of circles through the intersectipn of twa circles, candition for
two intarsecting circles to be orthogonai.

Sactions of cones, equations of conic sections (paraboia, elligse and hyperboia) in standard
forms, condition for y = mx + ¢ to be a tangent and point(s)jaf tangency.

Trigomometric Functions:

Positive and negative angles, Meastiring angles in radians & in deg{-ees and conversion from
one measure ta another, Definition of trigonometric functions with the help of unit circle,

‘Graphs of triconometric functions. Expressing sin (x+y) and cos (x+y} in terms of sinx, siny,

cosx & casy. Identities related to  sin2x, ces2x, tan 2x, sin3x, ces3x and tan3x. Sglution of
trigonomatric equations, Proofs and simple applications of sine and cesine formulae. Salution
of triangles. Heights and Distances.

Inverse Trigonometric Functions: )
Definition, range, domain, pringipal velue branches. Graphs bf inverse triganometric functiens.
Elementary sroperties of inverse trigonametric functions,

Differantial Calculus:

Polynomials, rational, triggnometric, lagarithmic and exponeptial functions, Inverse functions.
Graphs of simple functisns. Limits, Coxtinuity and differentigbility; Derivetive, Geametrical
interpreiation of the derivative, Derivative of sum, differencq, praduct and quetient of
functions. Derivatives of polynomial and trigenometnc functions, Derivative of camposite
functions; chain rile, derivatives of inverse trigonometric fupctions, derivative of implicit
function. Exponential and legarithmic functions and their derivatives. Lagarithmic
diffaratiation, Derivative of functions expreszed in naramettic farms. 5econd order
derivatives, Ralle's and Lagrarge's Mean Value Theorems and thelr geometric interpretations.

D,

J:X - no of Torivatives:
Applications of derivatives: rate of change, increasing / decreasing functions, tangents &
normals, appraximation, maxima and minima.

Irsoore! Catoulus:

Intes:a ha anti-derivative. Fundamenta! integrals involvipg algebraic, trigonometric,
eyponential and logarithmic functians, Integration by substifution, by parts and by partial
fractions. Intzgration using trigonametric identitles, Definitelintegrals as a limit of a sum,
Sundsmental Theorem of Calculus. Basic Properties of definife integrals and evaluatian of
dafinitz integrals; Appiications af definite integrals in finding the area under simple wrves,
especially lines, areas of circles / Parabalas / ellipses, area jetween the two curves.

Differgntial Equations: :

Definition, order and degree, general and particular solutions of a differential equatian.
Formation ¢f differential equation whose general solution is given. Solution of differential
equations by method of separation of variables, homogeneous differential equations of first
qrder and first degree, Solutians of linear differential equatidn.

YWnriors: !

Vectors and scalars, magnitude and direction: of a vector. Direction cosines / ratios af vectors.
Types af vectors {equal, unit, zero, paraliel and coliinear vettars), position vector of a paint,
negative of 3 vector, campenents of & vector, addition of vectors, multiplication of a vector by
@ scalar, position vector of a peint dividing a tine secment i a given ratia. Scalar (dot}
product of vectors, projection of a vectoron a

line, Vector (cross) product of vectors.

Thras dimensional Geometry:

Coordinates of a paint in space, distance between two pointt; Sectien formula, Direction
cosines / ratios of a line joining two points. Cartesian and vector equationof a line, coplanar
and skew lines, shortest distance between two lines. Cartesjan and vector equation of a plane.
aAngle hetween (i) two lines, (i} two planes. (i) a line and 2 plane. Distance of a peint from a
plane. Scalar and vectar trinle product. Application of vectots to plane geometry. Equation of a
sphere, its centre and radius. Diameter form of the equatioh of a sphera.

Statistics:
Calculation of Mean, median and mode of grouped ahd ungrouped data. Measures of
dispersion; mean deviation, vartance and standard deviafian of ungrouped / grouped data.
Aralysis of frequency distributions with equal means but ditferent variances.

Probability:
Random experiments: oultcomes, sample spaces. Events] occurrence of events, exhaustive
events, mutually exclusive events, Probability of an eveRt, probability of ‘nat’, and” & ‘or
events., Multiplication theorem on praobability. Ccnditionél probability, independent evants,,




Baye’s theorem, Random variable and its probability distribution, Binomial and Poisson distributions and
their properties.

Linear Algebra

Example of vector spaces, vector spaces and subspace, Independence in vector spaces, existence of a
Basis, the row and column spaces of a matrix, sum and Intersection of subspaces. Linear
Transformations and Matrices, Kernel, Image, and Isomorphism, change of bases, Similarity, Rank and
Nullity. Inner Product spaces, orthonormal sets and the Gram-Schmidt Process, the Method of Least
Squares. Basic theory of Eigenvectors and Eigenvalues, algebraic and geometric multiplicity of eigen
value, diagonalization of matgrices, application to system of linear differential equations. Generalized
Inverses of matrices, Moore-Penrose generalized inverse.

Real Quadratic forms, reduction and classification of quadratic forms, index and signature, triangular
reduction of a pair of forms, singular values decomposition , extrema of quadratic forms. Jordan
canonical form, vector and matrix decomposition.

Analysis

Monotone functions and functions of bounded variation. Real valued functions, continuous functions,
Absolute continuity of functions, standard properties. Uniform continuity, sequence of functions,
uniform convergence, power series and radius of convergence, Riemann-Stieltjes integration, standard
properties, multiple integrals and their evaluation by repeated integration, change of variable in
improper integrals, differentiation under the sign of integral- Leibnitz rule.

Dirichlet integral, Liouville’s extension. Introduction to n-dimensional Euclidean Space, open and closed
intervals (rectangles,), compact sets, Bolzano-Weierstrass theorem, Heine-Borel theorem. Maxima-
minima of functions of several variabies constrained maxima-minima of functions. Analytic function,
Cauchy-Riemann equations, singuiarities, Statement of Cauchy theorem and of Cauchy integral formula
with applications, Residue and contour integration. Fourier and Laplace transforms, Mellin’s inversion
theorem.
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