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MATHEMATICS(CLASSESXI —XI|

General Guid€lines

(1) All concepts/identitiesmust beillustrated by stuational examples.
(i) Thelanguage of ‘word problems must be clear, smple and unambiguous.
(i) Problemsgiven should betesting the understanding of the subject.

(iv) All proofsto be produced inamanner that allow the learner to see flow of reasons. Wherever
possible, give more than one proof.

(v) Motivateresults, wherever possible. Prove explicitly thoseresultswhereashort and clear argument
reinforces mathematical thinking and reasoning. There must be emphasis on correct way of
expressing thearguments.
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(Total Periods180)

UNIT I: SETSAND FUNCTIONS

1. Sets (Periods 12)

Setsand their representations. Empty set. Finite and Infinite sets. Equa sets. Subsets. Subsetsof the

set of red numbers especialy intervals (with notations). Power set. Universd set. Venndiagrams. Union
and intersection of sets. Difference of sets. Complement of aset, Propertiesof Complement sets.

2. Relationsand Functions (Periods 14)

Ordered pairs, Cartesian product of sets. Number of elementsin the Cartesian product of two
finite sets. Cartesan product of therealswith itself (upto Rx Rx R).

Definition of relation, pictoria diagrams, domain, co-domain and range of arelation. Functionas
aspecial kind of relation fromone set to another. Pictorial representation of afunction, domain,
co-domainand range of afunction. Real vaued function of thereal variable, domain and range of
thesefunctions, congtant, identity, polynomial, rationd, modulus, signum and greatest integer
functionswith their graphs. Sum, difference, product and quotients of functions.

3. Trigonometric Functions (Periods 18)

Postive and negativeangles. Measuring anglesinradians and in degreesand converson from
onemessureto another. Definition of trigonometric functionswith the help of unit circle. Truth of
the identity sin’x + cos’ = 1, for al x. Signs of trigonometric functions and sketch of their
graphs. Expressing sin (x+ y) and cos (x + y) in terms of sin x, sin vy,
cosx and cosy. Deducing theidentitieslike following:

_ tanxzxtany Cc),[(X+y)_cotxcotym1
an(X2Y) " intanx tany’ - cot y+ cot x
_ _ . Xty X-y _ X+y  X-Yy
snx+sny = 2sin 5 .cos > ,cosx+cosy—ZCosTcosT
+y . X- . X+Yy . X-
sinx—siny:ZCOSXZy.SlnX y,cosx- cosy=- an%sn%

| dentitiesrelated to SiN2x, cos2x, tan2x, 9n3x, cos3x and tan3x. Generd solution of trigonometric
equationsof thetypesing= sna, cosg = cosa and tang = tan a. Proofsand smple gpplications
of sineand cosineformulae.
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UNIT Il : ALGEBRA

1. Principleof Mathematical Induction (Periods 06)

Process of the proof by induction, motivating the application of themethod by looking at natural
numbersastheleast inductive subset of rea numbers. The principle of mathematical induction
and smpleapplications.

2. Complex Numbersand Quadratic Equations (Periods 10)
Need for complex numbers, especidly /- 1, to bemotivated by inability to solveevery quadratic
equation. Brief description of algebraic propertiesof complex numbers. Argand planeand polar

representation of complex numbers. Statement of Fundamental Theorem of Algebra, solution of
quadratic equationsin the complex number system, Square-root of aComplex number.

3. Linear Inequalities (Periods 10)

Linear inequdlities, Algebraic solutions of linear inequditiesinonevariableand their representation
onthenumber line. Graphical solutionof linear inequditiesintwo variables. Solution of sygemof
linear inequalitiesintwo variables- graphialy.

4. Permutationsand Combinations (Periods 12)
Fundamental principle of counting. Factoria n. Permutations and combinations derivation of
formulae and their connections, smple applications.

5. Binomial Theorem (Periods08)

Higtory, satement and proof of the binomial theoremfor postiveintegra indices. Pascal’striangle,
genera and middletermin binomia expansion, smple applications.

6. Sequenceand Series (Periods 10)

Sequence and Series. Arithmetic Progression (A.P), Arithmetic Mean (A.M.), Geometric
Progression (G.P.), general term of aGP, sumof ntermsof aG.P. Arithmetic and geometric
series, infinite GP. and its sum, geometric mean (GM..). Relation between A.M. and GM. Sum

to ntermsof thespecial series: 3 n, 3 n“and § n’

UNIT Il : COORDINATE GEOMETRY

1. Straight Lines (Periods09)

Brief recall of 2-D from earlier classes, shifting of origin. Slopeof aline and angle between two
lines. Various formsof equations of aline: parallel to axes, point-dope form, slope-intercept
form, two-point form, interceptsformand normal form. General equation of aline. Equation of
family of linespassing through the point of intersection of two lines. Distance of apoint froma
line.
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2. Conic Sections (Periods 12)
Sections of acone: Circles, ellipse, parabola, hyperbola, a point, a straight line and pair of
intersecting linesasadegenerated case of aconic section. Standard equationsand Smple properties
of parabola, ellipseand hyperbola. Standard equation of acircle.
3. Introduction to Three-dimensional Geometry (Periods 08)

Coordinate axesand coordinate planesinthree dimensions. Coordinates of apoint. Distance
between two pointsand section formula.

UNIT IV : CALCULUS

Limitsand Derivatives (Periods 18)

Derivative introduced asrate of change both asthat of distance function and geometrically,

log.1+x) .. e*-1
9L+ %) Jim ~— . Defirition of derivative, relteit to sope

X X® 0

intuitive ideaof limit. leg(”)l

of tangent of the curve, derivative of sum, difference, product and quotient of functions. Derivatives
of polynomial and trigonometric functions.

UNITV: MATHEMATICAL REASONING (Periods 08)

Mathematically acceptable statements. Connecting words/phrases - consolidating the
understanding of “if and only if (necessary and sufficient) condition”, “implies’, “and/or”, “implied
by”,“and”, “or”, “thereexists’ and their usethrough variety of examplesrelated to real lifeand
Mathemetics. Validating the statementsinvolving the connecting words - difference between
contradiction, converseand contrapositive.

UNIT VI : STATISTICSAND PROBABILITY

1. Statistics (Periods 10)

Measure of dispersion; mean deviation, variance and standard deviation of ungrouped/grouped
data. Analysis of frequency distributions with equal meansbut different variances.

2. Probability (Periods 15)

Random experiments: outcomes, sample spaces (set representation). Events: Occurrence of
events, ‘not’, ‘and’ & ‘or’ events, exhaustive events, mutually exclusiveevents. Axiomatic (set
theoretic) probability, connectionswith the theoriesof earlier classes. Probability of an event,
probability of ‘not’, ‘and’, & ‘or’ events.
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CLASSXII

(Total Periods180)

UNIT I: RELATIONSAND FUNCTIONS

1. Relationsand Functions (Periods 10)

Typesof relaions. Reflexive, symmetric, trandtive and equivalencerdations. Oneto oneand onto
functions, compositefunctions, inverse of afunction. Binary operations.

2. InverseTrigonometric Functions (Periods 12)

Definition, range, domain, principal value branches. Graphs of inversetrigonometric functions.
Elementary properties of inversetrigonometric functions.

UNIT Il: ALGEBRA

1. Matrices (Periods 18)

Concept, notation, order, equdlity, typesof matrices, zero matrix, transpose of ametrix, symmetric
and skew symmetric matrices. Addition, multiplication and scalar multiplication of matrices, smple
properties of addition, multiplication and scalar multiplication. Non-commutativity of multiplication
of matricesand existence of non-zero matriceswhose product isthe zero matrix (restrict to square
meatricesof order 2). Concept of elementary row and column operations. Invertible matricesand
proof of the uniqueness of inverse, if it exists, (Hereal matriceswill havered entries).

2. Determinants (Periods 20)

Determinant of asquare matrix (up to 3 x 3matrices), properties of determinants, minors, cofactors

and gpplications of determinantsinfinding the areaof atriangle. Adjoint and inverse of asquare
meatrix. Congstency, inconsstency and number of solutionsof sysemof linear equationshby examples,
solving systemof linear equationsintwo or threevariables (having unique solution) using inverse of
amatrix.

UNIT I11: CALCULUS

1. Continuity and Differentiability (Periods 18)

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

trigonometric functions, derivativeof implicit function. Conceptsof exponentid, logarithmic functions.
Derivativesof logX and €. Logarithmic differentiation. Derivative of functions expressed inparametric
forms. Second order derivatives. Rolle'sand Lagrange’'sMean Value Theorems (without proof)
and their geometric interpretations.

2. Applicationsof Derivatives (Periods 10)

Applicationsof derivatives. Rate of change, increasing/decreasing functions, tangentsand normals,
gpproximetion, maximaand minima (first derivativetest motivated geometricaly and second derivative
test givenasaprovabletool). Smpleproblems(that illustrate basic principlesand understanding of
thesubject aswell asred-lifesituations).
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3. Integrals (Periods 20)

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

. dx dx dx - dx - dx

Oz ia?’ 0\/x2 ra’’ 0\/a2 “x? " YaxFrbx +c’ Om’

. (px+q) . (px+q) N NN
0O—> — —dx, dx,gva® £x“dx and gVx” - a® dx,
ax? +bx +c¢ O\/ax2+bx +c

Ovax® +bx +c dx and ¢fpx +q)vax® +bx +c dx

to beevaluated.
Definiteintegrals asalimit of asum. Fundamental Theorem of Calculus (without proof). Basic

propertiesof definiteintegralsand evauation of definiteintegras.

4. Applicationsof thelntegrals (Periods 10)

Applicationsinfinding the areaunder smple curves, especially lines, arcs of circles/parabolag/el-
lipses (instandard formonly), areabetween the two above said curves (theregion should be cleraly

identifiable).

5. Differential Equations (Periods 10)
Definition, order and degree, generd and particular solutionsof adifferential equation. Formation of
differential equation whosegenera solutionisgiven. Solution of differential equations by method of
separation of variables, homogeneous differentia equationsof first order andfirst degree. Solutions

of linear differential equation of thetype—

d
d_z +Py =Q, where Pand Q arefunctions of x or constant

dx _ i
—— tPX =Q, where Pand Q arefunctionsof y or constant

dy
UNIT IV: VECTORSAND THREE-DIMENSIONAL GEOMETRY

1. Vectors (Periods 10)

Vectorsand scalars, magnitude and direction of avector. Direction cosines/ratiosof vectors. Types

of vectors(equal, unit, zero, parallel and collinear vectors), postion vector of apoint, negativeof a

vector, components of avector, addition of vectors, multiplication of avector by ascalar, postion

vector of apoint dividing aline segment inagivenratio. Scdar (dot) product of vectors, projection

of avector onaline. Vector (cross) product of vectors, scalar triple product.

2. Three-dimensonal Geometry (Periods 12)

Direction cosineg/ratiosof alinejoiningtwo points. Cartesan and vector equation of aline, coplanar
and skew lines, shortest distance betweentwo lines. Cartesan and vector equation of aplane. Angle
between (i) two lines, (i) two planes, (iii) alineand aplane. Distance of apoint fromaplane.

6
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Unit V: Linear Programming

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

of linear programming (L.P) problems, mathematical formulation of L.P. problems, graphical method
of solution for problemsin two variables, feasible and infeasible regions, feasible and infeasible
solutions, optimal feasible solutions (up to three non-trivial constrains).

(Periods 12)

Unit VI: Probability (Periods 18)

Multiplications theorem on probahility. Conditiond probakility, independent events, tota probahlity,
Baye'stheorem. Randomvariable and itsprobability distribution, mean and variance of haphazard
variable. Repeated independent (Bernoulli) trialsand Binomia distribution.
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