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1.1 Mathematics Learning Approach

1.2 Syllabus - Mathematics - Plus One ang Plus Two

1.3 Scheme of work - Mathematics - Plus One and Plus Two
1.4 deoNo) o e Malaimo

1.5 Mathematics - Practical Evaluation

1.1 MATHEMATICS LEARNING APPROACH

As we are using Mathematics in day to (ay life, Icm'nmg of
Mathematics helps to take decision in aj areas of life, jt is necessary
to make use of Mathematics for analysing different life situations.
Also Mathematics learning js important, for learning other sy bjects.
Learning of Ma thematics becomes more meaningful when it i used
for developing logical thinking.

Aims and objectives of learning Mathematics

Inaddition to the common aim of educy tion, Mathematics education
has its own aims. Main objectives of Ieaming Mathematics can be
stated as follows.

Learning of Mathema tics enable to;
° solve the rea] life problems.

. develop logical thinking.
. make interest in research activtites.
° solve problems in 4 sclentific way,
. analvse ang interpret ideas in all areas of [ife
. develop interest, attitye and aptitude tawa rds Ma t'ht-mnrh_‘k:
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. understand and apply the realtion between different concepts
and subjects.

. anderstand ideas correctly and exactly.

. develop creative and critical thinking.

. express various ideas by means of mathematical symbols.
. make use of ICY,

° communicate mathematical ideas.

. go for higher studies.

Content

Content of Mathematics at Higher secondary Jevel should be
according toachieve the above objecIVes. At thisstage Mathematics
comes more abstract and marc appheable U roal lire sttuations.
Mathumatics becomes more important i learnin

¢ other subijects.
Understanding mathematical facts deeply and widl Iy help toattam
higher ley ol of logical thinking Possibility o go ot Higher Studies

and to develop researclh -.!}"'-_11:_];_'“. makes M Jhemalics more

impm'tanl. In view of the above content, the content mas Le as
follows.

s Learning of numbers from real to complex.

. Combinatorics and Probability should be included.

. Transformation of Trigonornetric relations to Trigonometric
functions.

o« Three Dimensional Geometry, Algebra of Geometry and the
higher level of two Jdimensional Geometry.

. Torlearning Three Dimensional Geometry, Vector alyrebra may
be included.

. Mathematical logic & E\v’lathcmatical induction are necessary at
the tligher secondary fevel

« Forsolving prattica\ gituations, Linear inequalities and Linear
pi'o-_-i._-.u.;ning pmb!oms should also become a part of the
content.

. Tosolvesystem of equations, Matrices & Determinants need to
be included.

. Forlinking and problem olving in other subjects, basic facts of
Differential calculus and nteeral calculus must be an essential
part of the syllabus at this stage.

{
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Process skills

In the new approach of curriculum, the student forms ideas and
conclusions through processes. Project activities, seminar
presentations and experiments enable the student to employ more
than one process skill.

Process is a chain of procedures used with purpose of a particular
result or to achieve a particular aim. Process skills are skills that
cnable iLienti["_\-'ing concepts and evidences, and after collecting them,
analysing and drawing conclusions,

A few important process skills are;

. observation _
. collecting and recording data

. classification

. measuring and preparing chart

. explaining and analysing data

) engaging in experiments

g identifying and controlling variables

8 raising questions —

- generalisation

. identifying solutions of problems

. formulating hypothesis and examining it
. arriving at conclusions

- taking decisions

’ communicating and understanding communication of others
5 foretelling and assuming,

. handling instruments

: using number relations

2 using space - time relationship

. Predicting

. Inferring

. making operational definition

. Interpreting data




Creativity, Values and attitudes

Mathematics education should examine the problem of skill
developmentinareas like attitudes, values, decision-taking etc, more
closely.

A few skills involved in learning Mathematics are;

. visualizing, formulating experiments

2 relating objects and concepts in new ways

. identifying alternative /ot usual uses for objects
i finding solution for problems and puzzles

. fantasizing

y designing instruments and machines

. dreaming

. different thinking

Some of the values and attitudes of learning Mathematics are given
below:

. creating a more sympathetic stand for scientific knowledge and
science education.

. faith in one's abilities.

. Ability to understand human feelings and respect them.

. having more interactive efficiency towards the stands and
thoughts of others.

& expressing one's emotions and thoughts creatively.

g thinking rationally about individual values and taking

decisions accordingly.

Strategies of Learning Mathematics
The following Learning strategies should be considered for effective
transaction.

. Strategies should be according to make Mathematics learning
interesting.

« U= e be noted that Nathematics is not a subject tor sty g
sormula and some moechanical ideas, moreover itoshoutd be
Provess ortented and correlated with the real c\puz'ien(cs’- it

. Problems should be meaningful and to the need of the student.




«  While solving problems, make the student self confident.

*  Arrange mathematical facts in such a way that it is easy and
interesting for transaction.

* While formulating mathematical concepts, make the student to
develop mathematical skills also.

* Give opportunities to the students for explaining the logic
included in mathematical ideas. '

*  Give real life experiences while solving problems of
Mathematics.

*  Children with special needs (CWSN) should be considered,
while selecting instructional strategies.

*  Varieties of instructional strategies should be included for
effective transaction.

. Discourses such as seminar, quiz competitions, projects,
Assignments, labwork etc. makes Mathematics Ieaming
interesting.

*  Make use of activity log, portfolio, ICT, Teacher Planner and
other learning materials.

Instructional Strategies should be viewed as a social skill which is
part of the educational environment and not as a technique to be
mastered. They are to be considered as important components of
teacher-student interaction and not as teacher activities alone. While
instructional methods are planned the social and psychological
aspects of the Jearner need to be taken into consideration.

Let us examine here some instructional strategies.

| Project

Project is one of the most suitable methods of instruction for
Mathematics. It is a method of self instruction and useful in the
development of a number of process skills and hence it is essential
to use projects in Mathematics education.

What is a project?

When a problem is felt, data regarding the problem is collected.
The collected information is summarised and analysed. The
conclusions that are obtained from analysis are used to solve the

w
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problem - these steps ¥ Heet the essentials of a project. By doing
projects the students are iven the opportunity to raimn the method
of Mathematics, In doing so, the student acquures problem solving
ability which helps to tide over probleniatic situations in life and
progress in life. Projects help to develop scientific temper, scientific
attitude and interest in learning Mathematics and to ensure active
participation of the student in learning activities.

Stages of a project

1. Feeling the problem

The project topic should notbe arbitarily created. 1t should reflecta
felt problem in the learning, s \..ution and which requires a solution
to proceed further. Project topics .rise when discussions relating to
lessons are held in the class. 1t is important that the student has an

internal urge to find out a solution to the particular problem. When
the topic is presented the teacher must ensure this.

2. Defining the aim

If the student is to tackle the problem ina way suitable to his/her
abilities, thinking skills and available tacilities, the aim of the project
need to be defined precisely. To state the aims of the project simply
and clearly, the student needs the help of the teacher. If the aims are
precisely stated, project planning will become effective.

3. Planning

a. Hypothesizing

Drawing temporary conclusions on the basis of information
available at the time is known as hypothesising.

b. Methods and instruments

Study methods and instrumoents are to be selected based on amis of
the project and the hypothesis drawn. The natur of the topic,
instruments used and the scientific approach followed should be
correlated Some methods and mstruments are listed below

(i) Survey

Onee sur e method is selected, where, when and how to conduct
e cnir o st be decided. What will be the sample and who are
i be coniadcted for data will also be considered. Questionnaires




and survey forms are to be drawn up.” During the planning phase
all these are to be discussed in detail. Teacher must interact with
the students, give suggestions and ensure that the instructions are
suitable and effective.

{11) Experimentation

When experimental method is to be used, it must be considered
whether necessary equipment is available. If not can these be
improvised? How can materials and instruments be made
availalble? These questions must be considered.

¢. Tabulation of data

. What information is to be collected?

. What method can be used for collecting information?

. When should observations be made?

. How to tabulate data?

. Are pictures, samples, and working models required?

. Are checklists, rating scales and score cards needed?

. The method of analysis should be decided inadvance. Keeping

to schedules, honest collection of data, accuracy of data and
precision are important.

d. Analysis

The collected and tabulated data can be analysed to examine the
validity of the hypothesis. The collected data need to be classified
and compared. Comparison with standard information may also
be required. Graphics and similar representations will make the
analysis easier.

e. Conclusion

Based on similarities, differences and relationships evident from
analysis of data, the validity of hypothesis may be examined. Those
found invalid are rejected and others are accepted as conclusions.

4. Execution of the project

An outline of the project based on the components discussed above
may be drawn up. The project activities may be carried out
according to this plan with necessary modifications at the

)
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appropriate stages. Difficulties faced during execution of the project,
data obtained and informations collected, are to be entered in the
'Project Diary'. This will be helpful during report writing. Visits
made during the conduct of the project, experiments, arranging
equipment, recording data and analysis should be supervised by
the teacher. Teacher must take care to conduct discussions with
students frequently to evaluate the progress of the project. The
suggestions that arise from the project must be used for problem
solving wherever applicable.

5. Project report

A model for project report is given below. Report is to be prepared
by the students themselves. The structure of the report should be
finalised through discussion with the students. It must be ensured
that it is not too complex and hinders activities.

: The cover page may show title of the project, name of the
student/ members of the group, and school address.

. The report may contain

Title

Introduction

Hypothesis/ Aims

Method of study

Collected data

Analysis and Conclusions

Suggestions (if anv)

Reference (if any)

SR N AR SR o P Nt

Appendix (questionnaire, observation schedule, checklist
etc.)

The project diary should be made use of to prepare the project
report. The aims and method of study of the project would: be
recorded in the project diarv during the time of doing the project.
The credibility of the project and data can be established with the
help of project diary. Teacher may give necessary directions to
prepare the project diarv. At frequent intervals the teacher must
check whether the recordings are made in the diarv.

7 A
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A project diary should be maintained by the learner which is
considered as the product of the authenticity of the work done.

1t should contain all the activities in detail.
It should be recorded along with each process of project work.

6. Project Presentation

The project can be evaluated and the work done may be assessed
when the project is presented. Ideas can be communicated and
shared with others through presentation of the project.

The project can be presented in

Class room

Maths club meeting

Maths fairs

School annual day meeting

PTA meeting

Ayalkkootam

Other selected forums

During presentation, bear in mind: -

— Sufficient preparation must be done.

— Make appropriate use of charts/pictures/articles
transparencies.

— Doubts raised must be cleared convincingly.

— Presentation must be brief and simple.

When learning takes place in the class in the project method, the
topic must be discussed and activities planned systematically.
Information must be recorded in an ordered way and analysed
objectively to draw appropriate conclusions. Collected information
must be shared with others. The learning process is complete only
when the relevant information is summarised efficiently. The project
method helps to train the students in the method of Mathematics to
familiarise them with self study habits and to find solutions for local
problems. We must take care to cultivate this asan important method
of study in our schools.




Il Seminar

Reporting is a core component of learning Mathematics. In seminar,
data relating to a specific topic is collected, analysed and presented
as paper for the benefit of others. It helps the learner to improve
his/her communication skills and provides opportunities for
collection of secondary data and for drawing conclusions. Itis useful
in cultivating interests and attitude in Mathematics topics and in
personality development.

Organization of seminar

Topic presentation

Finding out sub topics or different areas
Group formation

Assigning sub topics to different groups

Discussion by each group on the assigned area or sub topic
(books, magazines, institutions, place or person)

Organising ideas

Paper writing

Seeking the opinion of the teacher.
Presentation

Discussion

Summarising

The teacher should provide reference materials and give
directions at all stages.

The paper may include new information gained through data
collection, conclusions and findings.

The information collected by all the members may be included.

Tables, charts, books and other resource materials may be
included.

Teacher may examine the paper at different stages and provide
guidelines. The activities and participation of each student in the
group may be assessed.




Paper presentation

. Teacher may function as the moderator during the initial stages,
but it is better to assign this role to the students themselves,

. The paper to be presented must be written out completely.

J All the group members must be present in the dias during

presentation and must actively participate in the discussion
after presentation.

: Questions from the audience are to be answered by group
members taking turns.

y Teacher may intervene when necessary to provide instructions
and help.

. When sub topics are presented, after all the presentations are

over, general discussion may be held. Teacher mayv summarise
the discussion.

. A summarised version of the report may be recorded in the
Mathematics diary.

Seminar papers and reports may be kept in the information corner.

Il Discussion

Discussion is a natural part of the transaction between teacher and
student. In the process approach it has a significant role. Discussions
are essential for the student to share new findings, ideas and
conclusions at each stage of learning with fellow students and
teachers and to assess progress.

Group discussion is an ideal method to inculcate social
consciousness, co-operation, democratic a ttitude, friendliness, open
mindedness and compromising attitude which are the ultimate ajms
of education. It helps the development of communication skill,
hypothesis formulation, designing of experiments and analytical
skills. By sharing ones ideas with others and by listening to other
people's ideas, scientific literacy is also strengthened.

In a student centred classroom, the following points must be borne

i mind while conducting a discussion.

s Discussion points may be provided to guide the progress of
the discussion. This will help the students to reach the proper
conclusion. Discussjon points may be in the form of questions
or statements.




During yroup discussion the teacher may observe each group
and if noeded help them to channel the discussion towards
the common objective.

. All students may be given opportunity to take part and express
their ideas.

. It must be ensured that time limits are observed.

. The conclusion reached may be entered by each student in the

Mathematics diary and a group representative must present
these during consolidation.

The teacher may correct or add to the conclusions and ensure
that all the relevant ideas have been covered.

Students may be instructed to enter the consolidated ideas in
the Mathematics diary.

iV Debate

Debate can be used as an important method of learning Mathematics,
social constructivist theories comsider debate as an ideal method of
learning. After presenting a topic, arguments are put forward and a
detailed analysis of facts is done.

Relevance of Debare

. To develop the skill of presenting ones views logically and
argue convincingly

= To develop the ability to compare others views with ones own
view and to understand relevant aspects of ideas of others.

. To develop leadership quality, democratic attitude, unity, and
communication skills.

Conducting a debate

The selection of the debate topic must be done very carefullv. The

teacher must not take a stand favouring one group. An objective
approach is to be mamtained while presenting the topic. Only then
the students will prepare Lo debate Jdifterent aspects. The processes
in the debate are;

. Topic presentation

y Preliminary discussion - students are grouped into two.

s The two groups discuss the arguments they are going to

present




Responsiblities assigned for presenting different viewpoints
& arguments.

Either the teacher or a student functions as the moderator.
Each group presents their arguments.

Moderator presents an analysis of the ideas and consolidate
the points.

The consolidated information is recorded in the Mathematics
diary.

Responsibilites of the moderator

Introductory presentation

Guiding the discussion

Ensuring that the discussions are on right track
Ensuring the time limits

Consolidation of arguments

A model for planning

Stage 1 - Preliminary session

Introductory presentation of the topic
Grouping of students

Group discussion

Collection of information within groups
Assigning reponsibilities

Fixing date and time of debate

Stage 2 - Debate

Seating arangements

Introductory remarks

Presentation of arguments from two sides
Discussion

Consolidation

The moderator's main responsibility 1s consolidation. It must be
unbiased, analytical and efficient as the role of a judge in weighing
the merits of a legal point.

Stage - 3

Preparing report on the debate.
Entering the details of the debate in Mathematics diary.
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V Outdoor learning

Direct observation is essential for the development of ideas in a
process based learning. It may be difficult to provide opportunities
for this in all classrooms. Hence learning Mathematics within the
confines of the class room is not advisable. Qutdoor learning
provides experience in the natural settings that cannot be provided
through a class room situation or a laboratory.

Relevance

. Learning becomes environment based

. Direct learning experiences are gained

. Learning is linked to real life and practical situations

. Helps to share experiences with people who apply
Mathematics in different situations

. Develops values, attitudes and interests

. Helps to develop personal qualities

g Helps to evaluate the development of emotional domain

On the basis of method & conduct and duration, outdoor learning
can be of two types.

1. Field trip

2. Study tour

1. Field trip

This is a method of study which links learning activities with school
surroundings with definite aims. If needed the services of local
experts and parents may be sought. Proper planning is essential
for the success of field trips as in the case of any other learning
activity. As part of project activities, field trip or study tour may
have to be carried out.

2 Study tour

Study tour will have more than one aim. It requires more time and
consequently extensive planning and preparations need to be done.
Before the study tour, the student may be prepared and assigned
responsibilities to be shared between groups.

Planning

. Lesson unit - Objectives intended

. What are to be observed? to be enquired? to be collected?
. How to record?

What services of local community are needed?
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. Place, travel facilities, expected expenses, materials needed.

During field trip

. It must be ensured that all activities proceed according to the
plan. The teacher may intervene and provide adequate
instructions.

. Teacher may check whether the observations are recorded

adequately whenever they are made.
. Report of the field trip must be entered in the Mathematics

diary.
After the field trip
. The information collected may be discussed in the class.
y The information consolidated by teacher after discussion may

be entered in the Mathematics Diary.

Report must give emphasis to activities conducted, findings and
ideas gained through the field trip rather than to travel details.

Evaluation

g Recordings in the Mathematics diary and report.

. Participation of students

- Sharing of experiences and explanations given on questions
raised

. Punctuality
VI Parallel texts

Parallel texts will help to make learning enjoyable and effective in
informal settings. Effective learning of Mathematics may require
activities that need extensive time for collection of secondary sources,
analysis and drawing of conclusions. Situations for similar type of
learning can be found only outside the class room. The limitations
of time and facilities in the class room can be overcome through
parallel texts.

Possibilities

: Secondary sources of data

. Informal and accidental situations outside the class room

. Knowledge gained continuously through other people,

institutions and the media
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Use of parallel texts

. Proper planning needed

. There should be very clear understanding of activities to be
completed.

8 Responsibilities may be divided

. Progress of learning must be evaluated at frequent intervals
and consolidated at the end

. Along with other units covered during a term, parallel texts

may also be evaluated and instructions given
. Possibilities for observation and data collection may be used.

VIl Information & Communication Technology

During a time of information explosion, comprehensive study of
Mathematics cannot be limited to books alone. Information
technology is a medium which can help one to collect and exchange
new knowledge that is created by the minute. It helps us to study
and understand phenomena which are not amenable to direct
observation, new developments, habitats, and activities. A
contemporary mode of Mathematics teaching requires the help of
ICT to a great extend.

Computer

The computer is a medium which can store enormous data and help
in analysing and presenting data in many forms. 3 D pictures,
movements and sounds can be recorded and stored in a computer.
It can also be shown on the monitor screen or printed when needed
and can be sent to other computers through internet.

Malking use of computer

. Slides and animations can be prepared based on lesson units.

y The animations and other demonstrations prepared can be used
in connection with transaction of the lesson unit.

. Print out copies of the material prepared can be used for group
work.

Vil Assignments

Assignments are learning activities helping to achieve the learning

outcomes and also lead the pupil from the present level to a higher
level of learning. Assignments may be of the tvpes - writings,



drawings, construction of models etc. In assignments involving
construction of models, a note on methods used inconstruction may
also be submitted. The discussion and planning may be carried out
In classroom to complete the assignments in time. Clarifications may
be given about the sources. Teacher may provide the sources if
needed.

IX Problem Solving

General Steps

. Analysis and data entry

i Selection of suitable equation
. Substitution and calculation
. Final answer with unit

Fora class of 50 pupils, 5 groups can be formed. Problems are given
in groups. Each student should go through the problem, They should
follow the above criteria for solving the problem. After individual
attempt, let them start group discussion. With the clarification, let
them finish the problem and present the method of solving. After
rearranging the groups, they share the findings of each groups.
Different types of problems, can be given to groups and teacher
should consolidate the findings.

X Mathematics activity log book

The student carries out a number of activities as part of learning
Mathematics. Observa tions, collections, data organisations in tables,
analysis, consolidation and reports are some of these. The
Mathematics activity logbook is a record of all activities that the
student carries out in process based learning - problems faced,
methods adopted to solve them and conclusions drawn. It is useful
to the student as well as to others who want to evaluate the students
work and progress. The student must record all the information
about activities. The Mathematics activity logbook must help to
record data Systematically to analyse the collected data and to
consolidate the ideas so as to share jt with others. In short, the
Mathematics activity logbook is expected to be a comprehensive
record of learning in a vear. It is a record of all the learning
experiences in Mathematics that a student is given during a vear:




Recording

2 Problems presented in the class and those which arise in
classroom situations may be entered.

g I1ypothesis or guesses about the problem may be recorded.
The activities that the student or the group plans and conducts
to test the hypothesis may be listed.

. The processes and facts relating to the phase of conduct of the
activities may be recorded.

. All ideas that are consolidated after discussions in the class or
group may be recorded. When thisis done it becomes possible
to ensure that the ideas and processes planned are actually
realized.

The following information may be recorded

. Project diary

. Seminar report

. Report on collections
. Note on experiments
. Report on study tour

1f students raise doubts relating to how to make entries in the
Mathematics diary, npportunilles may be prr_.a\-‘ided for discussion
and doubt clearance. Teachers may take care to provide
opportunities for the students to ask questions and clarify various
ideas.

Assessment
The teacher may examine the Mathematics activity logbook of all
students frequently and verify the following.

. Systematic and orderly nature of entries
. Scientific nature and comprehensiveness
. The quality of the students participation.

Teacher should give chances for the pupils to present their

recordings in the Mathematics activity logbook occasionally.

XI Mathematics Lab
Using lowcost materials, teachers and students can make learming
aids. It can be placed i a room called Mathematics Lab. One part of

B



the lab can be used for ICT possibilites. Another Space may be used
for Mathematics library.

The Mathematics library is as important as the laboratory. The school
library is mostly used for language study. A Iot of books related to
the field of Mathematics are available now. Collect books that are
beneficial for Mathematics learning and include them in the school
library as a Separate category. Besides extra-reading materials,
magazines and reading notes pertaining each lesson can be a rranged
in the class-reading corner. The students reading have to expand to
greater knowledge domains.

Evaluation

In addition to the continuous and comprehensive evaluation
term-end evaluations are also important. Process and concepts
acquired by the students should be evaluated. Ability for ICT can
also be evaluated. Multilevel activities should be included for
evaluating different level of learner. In view of the above approach
the role of teacher should be changed and should become a mentor.
Teacher should provide Opportunities for the students, to think
themselves, to discover, to explain, to illustrate mathematical facts.

Besides all of these, the pupil must necessarily be placed at the focal
point of each and every activity related to the learning process.

1.2 SYLLABUS
MATHEMATICS (CLASSES XI — XI1)

General Guidelines
(i) All concepts/identities must be illustrated by situational
examples.

(1) The language of ‘word problems’ must be clear, simple and
unambiguous.

(iii)  Problems given should be testing the understanding of the
subject.

(iv)]  Allproofs to be produced in a manner that allow the learner to
see flow of reasons. Wherever possible, give more than one proof.

¥
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(V) Motivate results, wherever possible. Prove explicitly those results
where a short and clear argument reinforces mathematical thinking
and reasoning. There must be emphasis on correct way of expressing
the arguments

CLASS XI

{Total Periods 180)
UNIT I: SETS AND FUNCTIONS
1. Sets (Periods 12)

Sets and their representations. Empty set. Finite and Infinite sets. Equal
sets. Subsets. Subsets of the set of real numbers especially intervals
(with notations). Power set. Universal set. Venn diagrams. Union and
intersection of sets. Difference of sets. Complement of a set,
Properties of Complement sets.

2. Relations and Functions (Periods 14)

Ordered pairs, Cartesian product of sets. Number of elementsin the
Cartesian product of two finite sets. Cartesian product of thereals
with itself (upto R x R x R).

Definition of relation, pictorial diagrams, domain, co-domain and range
of a relation. Function as a special kind of relation from one set to
another. Pictorial representation of a function, domain, co-domain
and range of a function. Real valued function of the real variable,
domain and range of these functions, constant, identity, polynomial,
rational, modulus, signum and greatest integer functions with their
graphs. Sum, difference, product and guotients of functions.



3. Trigonometric Functions (Periods 18)

Positive and negative angles. Measuring angles in radians and in
degrees and conversion from one measure to another. Definition of
trigonometric functions with the help of unit circle. Truth of the identity
sin’x+ cos® = 1, for all x, Signs of trigonometric functions and sketch
of their graphs. Expressing sin {x+ y) and cos (x + y) in terms of sin X,
siny, cos x and cos y- Deducing the identities Jike following:
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Identities related to sin2x, cos2x, tan2x, sin3x, cos3x and tan3x. General
solution of trigonometric equations of the type siné =sine,
cos@=cosa and tapg = tan @ Proofs and simple applications of sine
and cosine formulae.

UNIT II : ALGEBRA
1. Principle of Mathematical Induction (Periods 06)

Process of the proof by induction, motivating the application of the
method by looking at natural numbers as the least inductive subset
ofreal numbers. The principle of mathematical induction and simple
applications.

2. Complex Numbers and Quadratic Equations (Periods 10)

Need for complex numbers, especially /77, to be motivated by
inability to solve every quadratic equation. Brief description of




algebraic properties of complex numbers. Argand plane and polar
representation of complex numbers. Statement of Fundamental
Theorem of Algebra, solution of quadratic equations in the complex
number system, Square-root of a Complex number.

3. Linear Inequalities (Periods 10)

Linear inequalities, 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
linear inequalities in two variables - graphially.

4. Permutations and Combinations (Periods 12)

Fundamental principle of counting. Factorialn. permutations and
combinations derivation of formulae and their connections, simple
applications.

5. Binomial Theorem (Periods 08)

History, statement and proof of the binomial theorermn for positive
integral indices. pascal’s triangle,general and middle term in
binomial expansion, simple applications.

6. Sequence and Series (Periods 10)

Sequence and Series. Arithmetic Progression (A.P.), Arithmetic Mean
(A.M.), Geometric Progression (G.P.), general term ofaG.P.,sumofn
terms of a2 G.P. Arithmetic and geometric series, infinite G.P. and its
sum, geometric mean (G.M.). Relation between A.M. and G.M. Sum

to n terms of the special series ZH,ZHzandZn}




UNIT 1l : COORDINATE GEOMETRY
1. Straight Lines (Periods 09)

Brief recall of 2-D from earlier classes, shifting of origin. Slope of aline
and angle between two lines. Various forms of equations of a line:
parallel to axes, point-slope form, slope-intercept form, two-point
form, intercepts form and normal form. General equation of a line.
Equation of family of lines passing through the point of intersection
of two lines. Distance of a point from a line.

2. Conic Sections (Periods 12)

Sections of a cone: Circles, ellipse, parabola, hyperbola, a point, a
straight line and pair of intersecting lines as a degenerated case of a
conic section. Standard equations and simple properties of
parabola, ellipse and hyperbola. Standard equation of a circle.

3. Introduction to Three-dimensional Geometry (Periods 08)

Coordinate axes and coordinate planes in three dimensions.
Coordinates of a point. Distance between two points and section
formula.

UNIT IV : CALCULUS
Limits and Derivatives (Periods 18)

Derivative introduced as rate of change both as that of distance
function and geometrically, intuitive idea of limit.
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_ Definition of derivative, relate it to slope 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”,
“there exists” and their use through variety of examples related to
real life and Mathematics. Validating the statements involving the
connecting words - difference between contradiction, converse and

contrapositive.

UNIT VI : STATISTICS AND PROBABILITY
1. Statistics (Periods 10)

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

2. Probability (Periods 15)

Random experiments: outcomes, sample spaces (set representation).
Events: Occurrence of events, ‘not’, ‘and’ & ‘or’ events, exhaustive
events, mutually exclusive events. Axiomatic (set theoretic)
probability, connections with the theories of earlier classes. Probability
of an event, probability of ‘not’, ‘and’, & ‘or’ events.
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CLASS XII

(Total periods 180}

UNIT I: RELATIONS AND FUNCTIONS

1. Relations and Functions (Periods 10)

Types of relations: Reflexive, symmetric, transitive and equivalence
relations. One to one and onto functions, composite functions,
inverse of a function. Binary operations.

2. Inverse Trigonometric Functions (Periods 12)

Definition, range, domain, principal value branches. Graphs of
Inverse trigonometric functions. Elementary properties of inverse
trigonometric functions.

UNIT II: ALGEBRA
1. Matrices (Periods 18)

Concept, notation, order, equality, types of matrices, zero matrix,
transpose of a matrix, symmetric and skew symmetric matrices.
Addition, multiplication and scalar multiplication . Definite integrals
as alimit of a sum. Fundamental Theorem of Calculus (without proof).
Basic properties of definite integrals and evaluation of definite
integrals.

2. Determinants (Periods 20)

Determinant of a square matrix (upto3x3 matrices), properties of
determinants, minors, cofactors and applications of determinants in
finding the area of a triangle. Adjoint and inverse of 3 square matrix.
Consistency, inconsistency and number of solutions of system of linear
equations by examples, solving system of linear equations in two or
three variables (having unique solution) using inverse of a matrix.
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UNIT IlI: CALCULUS
1. Continuity and Differentiability (Periods 18)

Continuity and differentiability, derivative of composite functions,
chain rule, derivatives of inverse trigonometric functions, derivative
of implicit function. Concepts of exponential, logarithmic functions.
Derivatives of loge and ex Logarithmic differentiation. Derivative of
functions expressed in parametric forms. Second order derivatives.
Rolle’s and Lagrange’s Mean Value Theorems (without proof) and their
geometric interpretations.

2. Applications of Derivatives (Periods 10)

Applications of derivatives: Rate of change, increasing/decreasing
functions, tangents and normals,approximation, maxima and minima
(first derivative test motivated geometrically and second derivative
test given as a provable tool). Simple problems (that illustrate basic
principles and understanding of the subject as well as real-life
situations).

3. Integrals (Periods 20)

Integration as inverse process of differentiation. Integration of a
variety of functions by substitution, by partial fractions and by
parts, only simple integrals of the type —
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Definite integrals as a limit of a sum. Fundamental Theorem of
Calculus (without proof). Basic properties of definite integrals and
evaluation of definite integrals.

4. Applications of the Integrals (Periods 10}

Applications in finding the area under simple curves, especially lines,
arcs of circles/parabolas/ellipses (in standard form only), area
between the two above said curves (the region should be cleraly
identifiable).

5. Differential Equations (Periods 10)

Definition, order and degree, general and particular solutions of a
differential equation. Formation of differential equation whose general
solution is given. Solution of differential equations by method of
separation of variables, homogeneous differential equations of first
order and first degree. Solutions of linear differential equation of the

type —

dy )
o + Py =0, where P and Q are functions of x or constant
X
dx
If Px=0  where PandQare functions of y or constant

UNIT IV: VECTORS AND THREE-DIMENSIONAL GEOMETRY
1. Vectors (Periods 10)

Vectors and scalars, magnitude and direction of a vector. Direction
cosines/ratios of vectors. Types of vectors (equal, unit, zero, parallel
and collinear vectors), position vector of a point, negative of a vector,
components of a vector, addition of vectors, multiplication of avector
by a scalar, position vector of a point dividing a line segment in a
given ratio. Scalar {(dot) product of vectors, projection of a vector on a
line. Vector (cross) product of vectors, scalar triple product.




2. Three-dimensional Geometry (Periods 12)

Direction cosines/ratios of a line joining two points. Cartesian and
vector equation of a line, coplanar and skew lines, shortest distance
between two lines. Cartesian and vector equation of a plane. Angle
between (i) two lines, (ii) two planes, (i) a line and a plane. Distance
of a point from a plane.

Unit V: Linear Programming ‘ (Periods 12)

Introduction, related terminology such as constraints, objective
function, optimization, different types of linear programming (L.P.)
problems, mathematical formulation of L.P. problems, graphical
method of solution for problems in two variables, feasible and
infeasible regions, feasible and infeasible solutions, optimal feasible
solutions (up to three non-trivial constrains).

Unit VI: PROBABILITY (Periods 18)

Multiplications theorem on probability. Conditional probability,
independent events, total probability, Baye’s theorem. Random
variable and its probability distribution, mean and variance of
haphazard variable. Repeated independent (Bernoulli) trials and
Binomial distribution.




1.3 SCHEME OF WORK
HIGHER SECONDARY PLUS ONE
MATHEMATICS (COMMERCE)

Chaptery Term & Name No.of Lab TE
Month Periods | Periods [Weightagdg
1 Sets 12 4
Term |
2 JUNE Relations and functions 17 4
Juty
3 auGust | Trigonometric Functions 18 20 4
4 Complex numbers and Quadratic
equations 9 3
5 Linear Ine qualities 9 3
6 Permutations and Combinations 15 5
7 Binomial Theorem 8 3
Term Il
8 Sequences and series 10 5
SEPTEMBER 30
9 OCTOBER Straight Lines 13 5
10 NOVEMBLR | Conic Sections 16 5
DECEMBER
11 Introduction to Three
Dimensional Geormetry 8 3
12 Limits and Derivaties 18 5
13 JER Statistics 12 10 7
14 FreRuaRy Probability, Revision 15 4
Total 180 60 60
Total working periods 240




HIGHER SECONDARY PLUS TWO
MATHEMATICS (COMMERCE)

| No.of

Chapters | Term & Name Llab TE
Month Periods| Periods| Weightage
1 Relations and Functions - 12 4
2 ; Inverse Trigonometric Functions | 12 | 3
erml
JUNE 5
3 oy | Matrices 14 25 6
AUGUST
4 Determinants 16 6
5 Continuity and Differentiability 18 5
6 Application of Derivatives 18 5
Term i
7 Integrals 20 5
E 25
8 SEPTIVBER | Application of Integrals 10 3
OCTOBER
9 novemeer | Defferential Equations 14 " E
10 DECEMBER | Vector Algebra 12 )
11 Three Dimensional Geometry 3 4
Tem 1) =———
12 sy | | inear Programming 8 5
FEBRUARY - 10
13 Probability, Revision 18 6
Total 180 | 60 60
Total working periods 240
g l.
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IT MATHS LAB
PRACTICALEVALU ATION
GUIDELINEFOR LAB WORKAND PRACTICALEVALU ATION OF

MATHEMATICS
1. INTRODUCTION

Numerical skills and other Maths related skills are inherent in a child. These skills
can be nourished by activity based leaming and leaming by doing. This system1s
practised in schools of Kerala with regard to learming of Mathematics. Learners
are also getting the opportunity to jearn Maths using free so fware like GeoGebra
up to stand ard X. At the Higher Secondary level, where {he abstract thinking 1s
boosted, the scope of IT enabled Mathematics {earning can be extended 10
enhance the learning process. Considering this, SCERT has prepared guidelines
for introducing the concept of *IT Maths Lab’ at Higher Secondary level. This
guideline was approved by the 50" State Curriculum committee and the Director
Higher Secondary Education requested SCERT to initiate steps 10 implement
the JT Maths Lab.

Accordingly. as per G. O (Rt) No. 522/201 9/Gen. Edn. Dept, Trivandrum, d.
08/02/2019 Govt. of K erala has decided to implement IT Maths Lab from the
academic year 2019-20 onwards. As per this govemnment order, the existing IT
labs in Schools are 1o be utilised for the functioning of IT Maths Lab. Separate
IT Maths Lab is not essential. For enriching the Labs and to function the IT
Maths Labs from 2019-20 onwards, the funds such as High-tech School
Programme. Plan fund. MP/MLA/Local body can be utilised. The free software
such as GeoGebra, Python, Libre Office Calc ... will be provided free of cost by
KITE.

Detailsof IT Maths Lab:

« Forthepropel functioning of the 1T Maths Lab, a detailed Maths Lab
Manual has been prepared.

. TheLabactivitiesare prepared based on Textual content areas of Higher
Secondary Maths — Class 11, Class 12.




* Forthe first year, there are 16 Lab tasks based on Class | I Syllabus.

* Forthe second year, there are 24 1 ap tasks based on Class 12 Syllabus.
* FEachlapb consists of 2 or 3 activities and some additional activities.

Evaluation of Performance of students in IT Maths Lab:
*  The continuous ang comprehensive evaluation of the leaner can be done
through the activities done in the IT Maths Lab,

* Theperformance ofthe leamer in IT Maths Lab can be evaluated as 3
paitof Practical Evaluation ofthe leaner.

Thedetails are discussed below:

II. SYLLABUS FOR PRACTICAL:

One and Plus Two. Some of the topics dropped by NCERT are part of the Iab
activities .In thijs circumstances, it js decided to modify the list of IT Maths Labs
for this academjc Year. For the IT Maths Lab Practical Examination in F ebruary
/March 2023, the following labs with the corresponding activities are to be
completed

Lab0is compulsory

from each standard (Plus 1 & Plys 2).
PLUS ONE

I. Lab 0 Basje Coneeprs ? /
2. Labl Value of functions 2 40




3. Lab2 Shifting of Graphs

4, Lab4Tn gonometric Functions

5 Lab 8 Straightlines (Activity 8.1, 8.3 and 8.4)

6. Lab 9 Conic Sections (Activity 9.3,9.4and 9.5)

7. Lab10 Circle and Parabola

3. Labl2 Basics of 3D (Activity 12.1 12.3and 12.4)
9. Labl3 Limits (Activity 13.1,13.2 and 13.3)

10. Lab16 Miscellaneous (Activity 16.1, 16.2and 16.4)

PLUSTWO
1. Lab13 Functions (Activity 1 8.1,18.2and 18.3)

9 Lab19 Invertible Functions (Activity 19.1,19.2and 193 )

3. Lab20 Inverse Trigonometric Functions | (Activity 20.1,203 and 20.4)
4. Lab 24 Continuity

5. Lab26 Increasing and Decreasing Functions '

6. Lab29 Maxima and Minima (Activity 29.1and 29.2)

7. Lab32 Application of ntegrals (Activity 32.1 and 32.2)

8. Lab 34 Vectors

111 EVALUATION AT HIGHER SECONDARY LEVEL:

The evaluation pattem of Mathematics atthe Higher Secondary Level 15 as

follows:
e -------y-*—,—-——“’]
| YEAR ¢ | cE | PE | TOTAL|
| | [ |
| First Year L 60 | 20 |80 I'|
1 - —
\. Second Year | 60 '! 20 40 ',_ Y

For the Continuous Evaluation, the activitics of 1T Maths Labmay alsobe
considered along with other 1tems prescribed for CE from the first year itself.
The Details of Practical Evaluation s explained below



IV.PRACTICALEVALUATION (PE)

In Practical Evaluation the students are tested only on the basis of Mathematical
concepts. Necessary sofiware knowledge will be given as a hint in the evaluation
question. The following are the guidelines for conductin g PE.

»  Thequestions should be strictly based on the syllabus prescribed for
practical work in each year.

= The examination will be of 3 hours duration and maximum score is 40,

e Practical examination should be conducted in batches. The maximum
number of students in each batch m ay be limited to 20.

» Students should attend the PE with the Practical Observation Book. It
should compulsorily include 12 Lab works, at least 5 from each year,
duly singed by the concermed teacher: The same should be verified and
counter signed by the external examiner at the time of PE.

*  Thequestions should be taken from the question pool finalised by DHSE.

«  Forthe practical examination, 6 questions will be given to each student
out of which he/she has to answer only 4, selecting at Jeast 1 from each
year. Each question carries a maximum score of 8. Hence the students
¢an get a maximum score of 32 from 4 questions. The questions will be
randomly selected by the external examiner from the question pool gven

by DHSE.
The scoring indicators Jor a question of PE is as Sollows:

8 score (each question)

r Indicators Score
Analysing the problems ]
Choosing the appropriate method | L
Recording the procedure 3
Problem solving skill 2
Generaung outpu ] [
. The Practical Observation Book will be evaluated by the extemal

exammer. |
i I;‘ﬁ"\)
The maximum score is 4 23 e




. A Viva voce will be conducted for each student based on the questions
answered. It should be a casual interaction with the student during the
evaluation to check whether he/she has clarity in concept / process of the
questions that he/she answered in the practical examination. Students can
get a maximum score of4.

Scoring indicators for Viva-voce are as Jfollows
Viva voce (4 score)

Indicators Score —\
Contentknowledge I \
(Clanity ot concept 1 o
Logm;lfﬂuencnnyﬂ e | |
Communication skill r R

. The score sheet should be filled in by the external examiner. The format

of score sheet is given below.

Sample Score Sheel

S} | Register Question Question| Questio Question| POB Viva Total
No. | Number No.1 No.2 No.3 Nod4 | Score(4| voce | Score 40)
Score(8) | Score(8) Score(8)| Score(8) Score(4)

——

1

2

3
r—

+  Name and Designation of external Examuner:

Dateof Exam:... ... v

Signature:....... :

. The final score sheet should be send to DHSE as per instructions grven

by the Directorate of General Education.

- 'h.l \ A s
S arrla




