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MATHEMATICS
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Sets:
Sets and their reprcsentations Enrply set. Finire & lnfinite sets. Equal sets. Subsets. subsets ofthe set ofreal numbers.Power set Universal set. venn diagrims. Union and rnt.rr..1ion ofsets. oiff"rence 

"r 
r.*. i"",pi.*.nt ofaset.

Relations & Functions:
ordered pairs, cartesian product of sets. Number of elements in the cartesian product of two finite sets. cartesianproduct ofthe reals with itself(upto R x R x R) Definition oi.etution, pictorial diagrams, oorain. co-oomain and rangeof a relation Funcrion as a special kind of relation rrorn ona-*t to another. pictorial representation a function, domain,co-domain & range of a funclion. Real valued function ol the real variable, domain and range of these functjons.constant' identity, polynolrial. rational, 

.rnodulus, signum and greatest integer functions witi tneir graphs. Sunr,difference' product and qr"rotients offuncrions. sets an-cl their Representations. Lnion, intercection and complements ofsets' and their algebraic properties. Relations. equivalence relations, mappingr, onr-on., into'uno onto mappings.conrposition of mappings.

Principle of Mathematical Induction:
Proccsses olthe proofby indLrction. The principle of rnathematical induction.

Perm utations & Combinations:
Fundarnental prrnciple of counting. Factorial r. Permutations and combinations, derivation of formulae and theirconnections. simple applications.

Conrplcx Numbers:
complex numbers. Algebraic properties of complex numbers, Argand plane and polar representation of complexnumbers, statement ot' Fundamental Theorern oi Algebra, soiution of quadratic equations in the complex numbersysten] Modultrs and Argument of a complex number, square root ofa complex number. cube rool of unity, triangle
ineq uallty.

Linea r lnequalities:
L'incar incqualities. Algebraic solutions of linear inequalities in one variable and their representation on the number line.Graphical solution of linear inequalities in two variables. Solution of system of rir.u, in.lruiitl., in two variables-
graphically. Absolute value. rnequaliry ofmeans, Cauchy-schwarz Inequality, Tchebychels tneluaLity

Binomial Theorem:
stalement and proof of the binomial theorem for positive integral indices. Pascal's triangle, general and middle term in
binonrial expansion. sinrple applications. Binornia] Theorem fJr any index. Properties oiginJmiat co-eflcients, Sirnple
applicatiorrs fbr approx irnat ions.

Scquencc and Series:
Sequence and Series. Arithmetic. Geometric and Harmonic progressions (C.P.), General terms and sum to r terms of'
A.P., G.P. and H.P. Arithmetic Mean (A.M.). Geometric Mean (G.M.), and Hannonic Mean (H,M.), Relation between
A M.' G.M and H.M. lnsertion of Arithmetic, Geometric and Harmonic means between two given numbers. Special
series. Sum to /? terlns of the special series. Arithmetic, Geometric Series, Exponential and Logar-hhmic series.

Elcmenta ry Number Theory:
Peano's Axiorns, Principle ollnduction; First Principle, Second principle, Third principle, Basis Representation Theorem.
Creatcst Integer Function Test of Divisibility, Euclid's algorithm, The Unique Factorisation Theorem, Congruence. Sum
ofdivisors ofa number. Euler''s totient function, Theorems ofFermat and Wilson.

Quadratic Equations:
Quadratic equations in real and complex number system and their solutions. Relation between roots and co-efficients.
nalure of roots, lormation of quadratic equations with given rootsl Symmetric functions of roots, equations reducible to
quadratic equations - applicatiorr ro practical problems.

Mntrices and Determinants:
Determinants and matrices of order two and three, properties of determinants, Evaluation of determinants. Area of
triangles using determinants. Addition and multiplication of matrices, adjoint and inverse of matrix. Test of consistency
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.and solution olsimultaneous linear equations using determinants and matrices.

Trvo dimensional Geometry:

:,1,1".]3, 
sysrern 

^of 
recrangular co_ordinates in a plane, distance forrnula. section

Ine co rneanty ol three poinls. centroid and in_centre ol.a lriangle, locus arrd irsline. parallel and perpendicurarrines. inlerceprs or, tin. on rt. colidinu,. u*.r.

fon.nula. area ofa triangle. condition for
equation, translation of axes, slope of a

various forms of equations of a line, intersection of lines, angles between two lines, conditions for concurrence of threelines' distance of a point frorr a Iine, Equations of internai'and?ernal bisectors of angJes between two lines, coordinatesofcentroid. orthocentre and circumcen^tie ofa trlangle, el uaiion-o'i ru,, ity oriin., puirl-,uir-.r*g-h'the point ofintersecrionof two Iines, homogeneous equalion ofsecond a.g[. i, i rno y, angle between pair oflinesthrough the origin, combinedequation ol the bisectors of the. angles between- a pair of liies, Condition foi the generul s""Jna oegree equation torcpresent a pair of lines. poinl of intersection and angle between two lines.

Standard form ofequation ofa circle, general form ofthe equation ofa circle, its radius and centre, equation ofa circle intlle parametric lorm, equation ofa circie when the end points ofa diameter are given, point, oiiri"r.aation ofa line and aci|cle rvith the. centre at the origin. and condition for.a line to be tangent to the circle, length of the tangent, equation of thetangenl' equation of a larrily of circles through the intersecrion of iwo circles, condition*flor two inieisecting circles to be
o rthogonal.

sections ofcones, equations ofconic sections (parabola, ellipse and hyperbola) in standard forms, condition for y = mx + cto be a tangent and point(s) of tangency.

Trigonometric l'unctions:
Positive and negative angles. Measuring angles in radians & in degrees and conversion from one measure to another.Definition oltrigonometric lunctions with the help ofunit circle.
Graphs o I trigonornetric functions. Expressing-sin (x+y) and cos (x+y) in terms ofsinx, siny,cosx & cos),. Identities reratedto sin2x, cos2x, tan 2x, sin3x. cos3x and tan3x. Solution of trigonometric equations, proofs and simple applications of
sine and cosine formulae. Solutionoftriangles. Heights and Disra-nces.

Inverse Trigonomctric Functions:
Definition, range, domain. principal value branches. Graphs of inverse trigonometric functions. Elementary properties of
inverse tri gonometric functions.

Differential Calculus:
Polynomials, rational, trigonometric, logarithmic and exponential functions, Inverse functions. Graphs of simple functions.
Linrits. Continuity and differentiability; Derivative. Geometrical interpretation of the derivative, Derivative of sum,
difference, prodr.tct and quotient of lunctions. Derivatives of polynornial and trigonometric functions. Derivative of
cornpositc functions; chain rule. derivatives of invers trigonometric functions, derivative of implicit function. Exponential
and logarithmic functions and their derivatives. Logarithmic differentiation. Derivative of functions expiessed in
paranletric tbrms. Second order derivatives. Rolle's and Lagrange's Mean Value Theorems and their geometric
interpretations.

Applications of Derivatiyes:
Applications of derivatives: rate of change, increasing / decreasing functions, tangents & normals, approximation.
maxima and minima.

lntegral Calculus;
Integral as an anti-derivative, Fundamental integrals involving algebraic, trigonometric, exponential and logarithmic
functions. Integration by substitution, by parts and by partial fractions. Integration using trigonometric identities. Definite
integrals as a linlit of a sum, Fundamental Theorem of Calculus. Basic Properties of definite integrals and evaluation of
definite intcgrals; Applications ol definite integrals in frnding the area under simple curves, especially lines, areas ol
circles / Parabolas / ellipses, area between the two curves.

Diffcrcntial Equations:
Definition. order and degree, general and particular solutions ofa differential equation. Formation of differential equation
whose general solution is given. Solution of differential equations by method of separation of variables, homogeneous
drfferential eqr.rations of firstorder and tirst degree. Solutions of linear diflerential equation. 
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_Vectors:
Vectors and scalars, magnitllde and direction of a vector. Direction cosines / ratios of vectors. Types of vectors (equal.ttnit, zero, parallel and collinear vectors), position vector ola point, negative ofa vector, .orfon.,i,i ol a vector, additionofvectors, rnultiplication of a vectorbya scalar, position ,..a, oi, point dividing a line segment in a given ratio. Scaiar(dot) product ofvectors, projection ofa vector on a linc. Vector (cross) product ofvectors.

Thrce dimensional Geometrv:
Coordinates ofa point in spaJe, distan-ce between two points; Section fonnula, Direction cosines / ratios ola linejoiningtwo points. Canesian and vector equationofa line, coplanar and skew lines, shortest distance between two lines. Cartesianand vector equation of a plane. Angle between (i) two lines, (ii) two planes. (iii) a Iine 

"ra 
u frun". Distance of a pointfrom a plane Scalar ancl vector triple product. Applicatio, oir..torc to plane geometry. Equation of a sphere, its centreand radius. Dianteter lorm ofthe equation ofa spliere.

Statistics:
calculation of Mean' median and mode of grouped and ungrouped data. Measures of dispersion; mean deviation, variance

119, :]i'9"d deviation ol ungrouped / grouped data. Anai-ysis of frequency distriburions with equal means but differenrva ances.

Probability:
Random experiments: olllcornes. sample spaces. Events: occurrence of events, exhaustive events, mutually exclusjveevents, Probability of an event. probability of 'not', 'and' & 'or' events.. Multiplication theorem on probability.
Conditional probability, independenr events,,

Baye's theorem, Random variable and its probabiiity distribution, Binomial and Poisson distributions and their properties.

Linear Algebra
Examples of vector spaces, vector spaces and subspace, independence in vector spaces, existence of a tsasis, the row and
colLrmn spaces ofa rnatrix. sLtm and intersection ofsubspaces. Linear
'f ransfbrmations and Matrices, Kernel, Image, and Isomorphism, change of bases, Similarity, Rank and Nullity. Inner
Product spaces' orthononnal sets and the Grarn- Schmidt Process, the Method of Least- Squares. Basic theory of
Eigenvectors and Eigenvalues, algebraic and geometric multiplicity of eigen value, diagonalization of matrlces,
application to systeln of linear dilferential equations. Generalized Inverses of matrices, lr4'oore-penrose generalized
inverse. Real quadratic forms, reduction and classification ofquadratic forms, index and signature, triangular reduction of
a pair of forms, singular value decornposition, extrema of quadratic forms. Jordan canJnical form, vector and rnatrix
decorrposition.

Analysis
Mol]otone tunctions and functions of bounded variation. Real valued lunctions, continLtous functions, Absolute continLtity
of lLrnctions, standard properties. Uniform continuity. sequence of functions, uniform convergence. power series ancl
radius of convergence. Ricmann-Stieltjes integration, standard properties. rrultiple integrals ind their evaluation by
repeated integration, change of variable in mLrltiple integration. Uniform convergence in improper integrali,
dilferentiation under the sign of integral - Leibnitz rule.

Dirichlet integral, Liouville's extension. Introduction to n-dimensional Euclidean space, open and closed intervals
(rectangles), coI}]pact sets, Bolzano-Weierstrass theorem, Heine-Borel theorem. Maxima-minima of functions of several
varillbles. constrained maxima-minima of lunctions. Analytic function, Cauchy-Riemann equations, singularities.
Statement ol'Cauchy theorem and of Cauchy intcgral formula with applications, Residue and contour integration. Fourier
and Laplace transfolrls. Mellin s inversion theorenr.
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