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(Class-XI & XIn

L Antroduction ;
in which the purposes are embedde ;
M4

T .
he higher secondary school mathematics describes a vision

hanges in today’s society. To d“ﬂnp A

cont i
o cxl that is both broader and more consistent with accelerating :
lhquls"e adaptability, the instruction must adopt broader goals for all students. The Instruction must rep,
: . S ct
¢ needs of all students, explicitly recognizing that they will spend their adult lives in a society '""“Slngl
5 : ¥

dam:na.lcfi by technology and quantitative methods.
. _Il is .lntcndcd to provide a common body of
existing disparities in educational opportunity in Mathematics and

Mathematical ideas accessible to all students in spite Of the
the increasing necessity for further educatioy

he students entering higher secondary stage

and alternative careers. It is well understood and well taken thatt
but these differences are best addresseq by

d'ﬂ:er in many ways, including mathematical achievement.
enrichment and extensions of the purposed contents rather than b

There is a vision of the emergence of a new classroom d
ﬂalurfli partners in developing mathematical ideas and solving mat
learning should be viewed as an integral part of instruction and sho

y deletions.
ynamic in which teachers and students become

hematical problems. Assessment of studep,
uld be aligned with key aspects of

instruction.
In classes XI and XII especially, the Mathematics curriculum includes the refinement and extension of
methods of mathematical problem solving so that all students can—
" use, with increasing confidence, problem-solving approaches to investigate and understang
mathematical content;
¥ apply integrated mathematical problem-solving strategies to solve preblems from within and
outside mathematics;
* Recognise and formulate problems from situations within and outside Mathematics;
* Apply the process of Mathematical modelling to real-world problems situation.
] move towards abstractions.
* reflect upon and clarify their thinking about mathematical ideas and relationship.
® formulate mathematical definitions and express generalisations discovered through investigations;
#* express mathematical ideas orally and in writing.

In short, at this stage studen

ts should develop analytical ability logical interpretation skill and sharp

thinking power.
The following instructional practices in Mathematics are recommended.

*
*
*

*
*
P
*

*

*
*
*

Tk

The active involvement of students in constructing and applying mathematical ideas.
Treating problem solving as a means as well as a goal of instruction.

Effective questioning techniques that promote student interaction.

The use of a variety of instructional formats such as, small groups, individual explorations, peer
instruction, whole-class discussions, project-work, use of Mathematical Laboratories, €tc:
Student communication of Mathematical ideas orally and in writing.

The establishment, understanding and application of the interrelatedness of Mathematical topics:

The assessment of learning as an integral part of instruction.

_The following practices need to be avoided as far as possible :

Assuming teacher and text as exclusive sources of knowledge.
Rote memorization of facts and procedures.
Paper-and-pencil manipulative skill work,

Instruction by teacher exposition.



The basic objectives of teaching mathemayics at the senior

ol analytical ability, deep I'ogical interpretation with
|8 .ous other branches of science and humanities (

: .
vﬂ:mcmﬂlical Economics). Developing problem

maihemalicall)'-

| The ma{hemafﬂﬂ::nmorlhe concepts has been stressed upon rather than rote learning, at this stage. The
[ 30 osed syllablus |sa- fi gill]milllon of the present Bihar Syllabus and new NCERT-syllabus in a way that
broad headings given in the new NCERT-syllabus have been retained while the contents of both the

the
example "chord of contact, equations of tangents and

oyllabi have been incorporated keeping in mind. For
normals,cond:tlon of tangency of a line", have been included in the co-ordinate give a better understanding

- together with a tool to increase problem solving ability.

The present NFER'I: syllabus has been retained with few additions but no deletion, presuming the Class-
{1, Examination will be internal assessment of the school and questions in the Board Examination would be
ssked from CIEIISS-XII portlion of the syllabi. It may be proposed that twenty per cent (20%) of the total
weightage be given on objective type questions and rest on "short answer" questions fully based on the
syllabus with main focus being given on the application of mathematical concepts and ideas.

The teachers need to use more figures, sketches of various curves while delivering their lectures in the
dlasses. This helps the students visualise the abstract ideas, thereby making the transition to abstraction
easier. For the sake of convenience of teachers and students, the syllabus is presented in an explicit form.

secondary stage is to develop among students
sharp thinking and application of mathematics into
Bio-Mathematics. Environmental Mathematics.
-solving ability and to be able to formulate real-life situation.

TEwe

COURSE-STRUCTURE
lass-X1

One Paper Three Hours Max. Marks : 100
Units Marks

I, Mathematical Logic, Sets and Functions 26

2. Algebra 30

3. Trigonometry 10

4. Co-ordinate Geometry . 14

5. Elements of Calculus 08

6. Statistics and Probability 12

N 100
3. Outli the Syllabus (For Class-XI):

UNIT-1: MATHEMATICAL LOGIC, SETS & FUNCTIONS : (Periods-12)

1. Sets : Sets and their representations, Finite & infinite sets, Empty sets, Equal sets,
Subsets, Power sets, Universal sets, Venn diagrams, Operations on sets (Union,
Intersection, Difference of sets), Complement of a set, Application of sets. De Morgan's
Law, Intervals in the set of real numbers.

2. Relations and Functions : Ordered pairs, cartesian product of two sets, Number of
elements in the cartesian product of two finite sets. Definition of a relation, function as
a special kind of relation between two sets. Pictorial representation of a relation and
function, Real-valued functions of a real variable. Domain, Co-domain and range of
such functions, Different types of functions and their basic properties (Constant, identity,
Polynomial, Modulus, Signum, Greatest-integer function), Injective, surjective and
bijective functions Sum, Difference, Product of functions, Graphs of all such functions.
Symmetry and transformation of graph of functions, understanding the graphs of f(x+a),
f(x)+a, f(ax), a,f(x), —f(x), f(|x]), [f(x)] if the graph f(x) is known. Basic properties of
modulus, exponential and logarithmic functions. (Beriods-15)
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A@UNH‘-III : TRIGONOMETRY (Periods-18)
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3. Mathematical Logic : Statement, basic logical connectives (words/phrases), Use.
Venn diagrams in logic, Negative operation, Compound statements and their "eg-lh.‘,,.r
Concepts and understanding of quantifiers (“If and only if”, “implies”, “impliey h,..-
"and/or”, "and”, "or", "for all”, "there exists”) Validation of statements, Diffcrc,'l__
between contradiction, converse and contrapositive statements. chriod,_”:
Truth tables, tautology, Duality, Algebra of statements, Applications of logic in snhk{
simple problems. Kind of proofs; direct, contrapositive, by contradiction by Couny,,
example. Conditional and biconditional statements, valid arguments.

4. Boolean Algebra : Boolean algebra as an algebraic structure. Principle of dualj
Boolean functions, Application of Boolean Algebra in Switching Circuil.(Pen'od,_w;

UNIT-II : ALGEBRA
1. Sequence and Series : Definition of a sequence as a function, Example of finite ang

infinite sequences, general terms of an A.P., GP. and H.P. Properties of A.P. and Gp

and their application. Concept of A.M., G.M. and H.M. and relation between them,
Difference between a sequence and a series. Sum of the first n terms of an AP, Gp
Sum of an infinite G.P. Sum of an Arithmeticogeometric series. Evaluation Zn, X2 ang |

Zn’. Simple application of means, Inequalities. (Periods.])

2. Complex numbers : Need for complex numbers to be motivated by inability to sojy
every quadratic equation. Brief description of algebraic properties of complex numbers,
Representation of complex numbers as points on Argand plane, polar representatiop,
Statement of Fundamental theorem of Algebra, solution of Fundamental theorem of
Algebra, solution of quadratic equations in the complex number system. Modulus ang
arguments of complex numbers. Triangle inequality, Square root of a complex number,
cube root of unity. (Periods-10)

3. Quadratic equations and expressions : Quadratic equations and expressions,
Symmetric functions of roots, formation of quadratic equations with given roots, common
roots, Extreme values of quadratic expressions. (Periods-08)

4. Permutation & Combination : Fundamental Princi ple of counting. Concept of Factorial
of non-negative integers. Permutations and combinations, Derivative of formulae and
their connections, simple applications (including, permutations in groups and cyclic

permutations). (Periods-10)
S. Principle of Mathematical Induction : The need for mathematical induction. The
principle of mathematical induction and simple applications. (Periods-04)

6. Binomial Theorem : History, statement and proof of the bionimal theorem for positive
integral indices. Pascal's triangles, general and middle term in binomial expansion,

simple applications. (Periods-08)
7. Logarithm : Definition with respect to a given base and natural base, properties and
application to simple problems. (Periods-04)

8. Some important Infinite Series : Binomial Theorem for negative and fractional indices
exponential and logarithmic series with proper conditions on the variable and withou!
proof, simple applications. (Periods-06)

Positive and negative angle, Measuring angles in radians & in degrees and
conversion from one measure to another. Definition of trigonometric functions
Trigonometric ratios of general angles. Effect of adding one or more ri ghtanglesto ﬂf‘
argument. Periodic functions, Periods of trigonometric functions, signs of trigonometrit
functions, Graphs of sine, cosine, langent and their reciprocal functions. Generdl

~®_
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UNIT-IV :

UNIT-V:

UNIT-VI:

solutions ; pies |
S mt:f :ngo;mmcmc equations. Compound angles. Multple and sybmultipl¢ angles.
ation formula. Conditional identities -

Relati
in-radiun oy veen sides and angles of a trisngle. Area of iangle. ¢!
S and ex-radii and relation between them. Application (0 simple problems. e

Moivre'
otvre's theorem and application 1o simple problems.

reum-radius.

CO-ORDINATE GEOMETRY

Equation of bisectors of angle between two straight lines. Slope of 3 line and angle
between two lines. Various forms of equations of a line, concurrency of three lines.
concurrency of medians (centroid), angle-bisectors (incentre), altitudes (ortho-centre)
and perpendicular-bisectors (circum-centre).

C.onic Sections : Definition of a conic by focus directrix property. sections of a cone :
circle, ellipse, parabola, hyperbola, a point, a straight line and pair of intersecting lines
e degenerated case of a conic section. Standard equations and simple properties of
c1rf;le. parabola ellipse and hyperbola. Equation of tangent and normal. Locus of a
point, simple problems. (Periods-12)
Introduction of three dimensional geometry, cordinate axis and dimensional
coord’nate, coordinates of a point - on plane, distance between two points and
section formula.

S i : i
traight lines : Standard general equation of a straight line, Intersection of lines,

ELEMENTS OF CALCULUS (Periods-18)

Recall Unit-1, Sections 3 (Real-valued functions of a single variable and their graphs).
Concepts of limit & continuity. Derivative introduced as rate of change both as that of
distance functions and geometrically, intuitive idea of limit and continuity. Definition
of derivative, relate it to slope of tangent of the curve, Relation between continuity and
differentiability. Derivative of sum, difference, product and quotient of a function,
Derivative of polynomial and trigonometric functions.

STATISTICS & PROBABILITY (Periods-08)

1.

Statistics : Measure of central tendency and dispersion, variance, mean deviation and
standard deviation of ungrouped / grouped data. Analysis of frequency distributions
with equal means but different variances and variance of combined distribution.

Probability : Random experiments, outcomes, sample spaces (set representation).
Events : occurence of events, 'not’, 'and' & 'or events, exhaustive events, mutually
exclusive events. Axiomatic (set theorotic probability) Connections with the theories
of earlier classes. Probability of an event, probability of 'not', 'and' & 'or’ events.
(Periods-10)

Note : Focus should be laid on formulation of problems related to real-life situations (like environments,

travel etc.) and connections with other subjects of study.
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