CLASSXII

(Total Periods180)

UNIT I: RELATIONSAND FUNCTIONS

1. Relationsand Functions (Periods10)

Typesof relaions. Reflexive, symmetric, trangtive and equiva encerelations. Oneto oneand onto
functions, compostefunctions, inverse of afunction. Binary operations.

2. InverseTrigonometric Functions (Periods12)

Definition, range, domain, principal value branches. Graphsof inversetrigonometric functions.
Elementary propertiesof inversetrigonometric functions.

UNIT II:ALGEBRA

1. Matrices (Periods 18)

Concept, notation, order, equality, typesof matrices, zero matrix, transpose of amatrix, symmetric
and skew symmetric matrices. Addition, multiplication and scalar multiplication of matrices, smple
propertiesof addition, multiplication and scalar multiplication. Non-commuitativity of multiplication
of matricesand existence of non-zero matriceswhaose product isthe zero matrix (restrict to square
matricesof order 2). Concept of elementary row and column operations. | nvertible matricesand
proof of theuniquenessof inversg, if itexigts; (Hereall matriceswill havered entries).

2. Determinants (Periods20)

Determinant of asquare matrix (upto 3 x 3 matrices), propertiesof determinants, minors, cofactors

and applicationsof determinantsin finding theareaof atriangle. Adjoint and inverse of asquare
matrix. Cong stency, inconsistency and number of solutionsof system of linear equtionsby examples,
solving systemof linear equationsintwo or threevariables (having unique solution) using inverse of
amatrix.

UNITII: CALCULUS

1. Continuity and Differentiability (Periods18)

Continuity and differentiability, derivative of compositefunctions, chainrule, derivativesof inverse

trigonometricfunctions, derivativeof implicit function. Conceptsof exponentid, logarithmicfunctions.
Derivativesof logX and . Logarithmic differentiation. Derivativeof functions expressedinparametric
forms. Second order derivatives. Roll€ sand Lagrange’s M ean Val ue Theorems (without proof)
andtheir geometricinterpretations.

2. Applicationsof Derivatives (Periods10)

Applicationsof derivatives. Rate of change, increasi ng/decreas ng functions, tangentsand normals,
goproximation, maximaand minima(firg derivativetest motivated geometrically and second derivative
test given asaprovabletool). Simpleproblems(that illustrate basi ¢ princi plesand understanding of
thesubject aswell asred-lifesituations).



3. Integrals (Periods20)

Integration asinverse processof differentiation. Integration of avariety of functionsby substitution,
by partial fractionsand by parts, only simpleintegralsof thetype—

dx dx
J.X +a’ J.\/x +a? J-\/a Z'IaX2+bX+C’J.\/ax2+bx+c’
I (px+q px+q dx, .[x/a + X dxandI\/x —a?dx,

ax’ +bX+C Ix/ax +bx +c

j\/ax2+bx +c¢ dx and I(px +q)Vax® +bx +c dx

to beevaluated.

Definiteintegralsasalimit of asum. Fundamental Theorem of Calculus (without proof). Basic
propertiesof definiteintegralsand evauation of definiteintegrals.

4. Applicationsof thelntegrals (Periods 10)
Applicationsinfinding theareaunder smplecurves, especialy lines, arcsof circles/parabolas/el-
lipses(in standard form only), areabetween the two above said curves (theregion should becleraly
identifigble).

5. Differential Equations (Periods 10)

Definition, order and degree, generd and particular solutionsof adifferentia equation. Formation of
differential equation whose general solutionisgiven. Solution of differential equationsby method of
separation of variables, homogeneousdifferential equationsof first order andfirst degree. Solutions

of linear differentia equation of thetype—

dy

dx + Py =Q, wherePand Q arefunctionsof x or constant
dx

@ +PX = Q, where Pand Q arefunctionsof y or constant

UNIT IV: VECTORSAND THREE-DIMENSIONAL GEOMETRY

1. Vectors (Periods 10)

Vectorsand scalars, magnitude and direction of avector. Direction cosines/ratios of vectors. Types
of vectors(equal, unit, zero, parallel and collinear vectors), position vector of apoint, negativeof a
vector, components of avector, addition of vectors, multiplication of avector by ascalar, position
vector of apoint dividing alinesegmentinagivenratio. Scalar (dot) product of vectors, projection
of avector onaline. Vector (cross) product of vectors, scalar triple product.

2. Three-dimensional Geometry (Periods12)

Direction cosineg'ratiosof alinejoining two points. Cartesian and vector equation of aline, coplanar
and skew lines, shortest distance between two lines. Cartesian and vector equation of aplane. Angle
between (i) twolines, (ii) two planes, (iii) alineand aplane. Distance of apoint fromaplane.
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UnitV: Linear Programming (Periods12)

I ntroduction, related terminology such ascongtraints, objectivefunction, optimization, different types

of linear programming (L..P) problems, mathematica formulation of L.P. problems, graphica method
of solution for problemsintwo variables, feasibleand infeasibleregions, feasibleand infeasible
solutions, optimal feasible solutions (up to threenon-trivial congtrains).

Unit VI: Probability (Periods18)

Multiplicationstheorem on probability. Conditiond probability, independent events, total probahility,
Baye' stheorem. Random variableand its probability distribution, mean and variance of haphazard
variable. Repeated independent (Bernoulli) trialsand Binomid distribution.



