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Mathematics
Code No. 311

Introduction
Mathematics is an indispensable subject area in the school education because of its wide application
in our day today activities as well as in different fields of education. Access to quality education in
mathematics is very important for every individual. Mathematics is considered to be a system of
logic. It is the subject of systematic study of quantitative phenomena around us. It is based on certain
logical connotation of numbers and integral part of human civilization. Mathematics is a creative
activity and is one of the most useful, fascinating and stimulating divisions of human knowledge. It is
a process of managing and communicating information and has the power to predict and provide
solutions to practical problems as well as enabling the individual to create new imaginative worlds to
explore. We use Mathematics in everyday life, in science, in industry, in business and in our free
time. Mathematics education is concerned with the acquisition, understanding and application of
skills. Mathematical literacy is of central importance in providing the learner with the necessary skills
to live a full life as a child and later as an adult. Society needs people who can think and communicate
quantitatively and who can recognize situations where Mathematics can be applied to solve problems.

Rationale
Mathematics is an important discipline of learning at the Senior Secondary stage. It helps the learner
in acquiring decision making ability through its applications to real life both in familiar and unfamiliar
situations. It predominantly contributes to the development of precision, rational reasoning and
analytical thinking. The Senior Secondary stage is most crucial where learners for the first time move
towards diversification. At this stage, the learners start thinking, taking important decisions concerning
their future career by choosing suitable courses. It is the stage, from where learners would either go
for higher academic education in Mathematics or for Professional courses or it may be the end of
their academic career. One of the basic aims of learning Mathematics at Senior Secondary level is to
be developed problem solving skills and quantificational experiences around the learners. The idea
is to allow the learner to realize how and why Mathematics is all around us. In view of these facts, it
is important to make Mathematics Education at this level broad based and meaningful. The revised
curriculum in Mathematics has been designed to meet the needs of diverse learners.

Objectives
After completing this course, learner will be able to:
 describe basic concepts, facts, principles, terms, symbols and processes of Mathematics;
 convert the word problems in to the mathematical forms and solve them;
 explain different ways of processing the given data and help for arriving at conclusions;
 express the skills of quantification of experiences and make linkage with day-today life;
 solve wide variety of mathematical problems in daily life and reflect  in different context of

learning; and
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 relate mathematical knowledge and skills to solve variety of problems and develop positive
attitude towards Mathematics and its application.

Scope and job opportunity
This field has a large number of opportunities for employment in different profession, some of these
are: Engineering, Architecture, Statisticians, Banking, Econometrics and other professions involves
Measurement and Calculation.

Eligibility conditions

Age: 15 years

Qualification: 10th Pass

Medium of instruction: Hindi, English, Urdu, Bengali, Gujarati and Odia medium.

Duration of the course: 1 Year

Weightage

Theory: 100 Marks

Tutor Marked Assignment (TMA): 20% Marks of the Theory

Scheme of studies: Theory (300 hours) and  TMA (Self paced)

Scheme of evaluation: The learner will be assessed through Continuous and Comprehensive
Evaluation (CCE) in the form of Tutor Marked Assignment (TMA) as well as Public Examination. The
following table shows the details:

Mode of evaluation Syllabus/Contents Duration Weightage

Tutor Marked Assignment (TMA) All Contents under SLM Part-1. Self Paced 20%

Public/Final Examination All Contents under SLM Part-2. 3 Hours 80%

Pass criteria: 33% Marks

Course content

S.
No.

Module/Topics Duration
(in hours)

Module Approach/Description Weightage
(marks)

Part-1: [For Tutor Marked Assignment]

1. Module-I
Sets, Relations and
Functions

30 Sets and functions are the most
fundamental concepts which
together constitute the foundation of
Mathematics. These two

Assessed
through

TMA
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1. Sets
2. Relations and

Functions-I
3. Trigonometric

Functions-I
4. Trigonometric

Functions-II
5. Relation between

Sides and Angles of A
triangle

fundamental concepts are used in
different branches of Mathematics.
This module will motivate you to
understand different concepts and
definitions of sets, relations and
functions defined on sets of real
numbers. It is of great importance for
learners to be able to relate the
functions to trigonometric ratios. This
module will help to learner in
grasping many properties about
relations and functions. Further this
knowledge will help to understand
trigonometric functions, trigonometric
identities and values of trigonometric
functions for different angles to solve
trigonometric equations, use of Sine
and Cosine rules to find the angles
and sides of a triangle and to
understand the graph of
trigonometric functions.

2. Module- II
Sequences and Series
1. Sequence and Series
2. Some special

sequences

15 Sequences have many important
applications in several spheres of
human activities. In this module you
will be able to understand the
concept of sequence and terms of
sequence. Sequences, following
specific patterns are called
progressions. A sequence is called
arithmetic progression if the
difference between any two
consecutive terms is constant and
called geometric progression if the
ratios between any two consecutive
terms is constant. It is important to
define a rule to represent a
sequence which helps in finding any
term of sequence. You also need a
rule to find the sum of any sequence.
You will be able to understand
arithmetic and geometric mean and

Assessed
through

TMA
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relation between these two means.
Finally in the end of the module you
will understand the concept of series
and will be able to find the sum of
some special series.

3. Module –III
Algebra-I
8. Complex Numbers
9. Quadratic Equations
10. Principle of

Mathematical
Induction

11. Permutations and
Combinations

12. Binomial Theorem

30 Some equations are not solvable in
real number system. Thus, there is a
need to extend the real number
system to a larger number system so
that we can have the solutions of
such equations. In this module the
real number system shall extend to a
larger system called complex
number system, so that the solutions
of quadratic equations are possible.
Induction is the process of reasoning
from particular to general. The
principle of Mathematical Induction
helps us in proving some of the
tentative conclusions. In daily life you
come across many problems of
finding the number of ways of
arranging or selecting objects. Under
this module you also learn some
basic techniques of counting which
will enable us to answer the number
of ways of arranging or selecting
objects in a wide variety of
situations. Arrangements lead to
Permutations and selection leads to
Combinations. The Binomial
Theorem enables us to expand any
power of a binomial expression.

Assessed
through

TMA

4. Module-IV
Co-ordinate Geometry
13. Cartesian system of

rectangular co-
ordinates

14. Straight Lines

30 Coordinate Geometry is that branch
of Mathematics which deals with the
study of geometry by means of
algebra. You will know that a straight
line or a curve in a plane can be
represented by an algebraic
equation. In coordinate geometry,

Assessed
through

TMA
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15. Circles
16. Conic Sections

you can represent a point in a plane
by an ordered pair of real numbers,
called coordinates of the point, and a
straight line or a curve by an
algebraic equation with real
coefficients. You can use algebra
advantageously to the study of
straight lines and geometric curves
which reveal their nature and
properties. The curves known as
conics were named after their
historical discovery as the
intersection of a plane with a right
circular cone. In this module you will
learn the intersection of a plane with
a double napped right circular cone
results in different types of curves.
You will also understand the
standard equations of parabola,
ellipse and hyperbola and circle and
will study their simple properties.

5. Module-V
Statistics and
Probability
17. Measures of

Dispersion
18. Random experiments

and events.
19. Probability

15 Statistics is one of the fundamental
areas of Mathematics that is applied
across many disciplines and is useful
in analysis in industrial production,
market etc. The study of statistics
produces statisticians that analyze
raw data collected from the field to
provide useful insights about a
population. The statisticians provide
concrete backgrounds of a situation
that helps in decision making. The
most common measures of
variability for quantitative data are
the variance; its square root, the
standard deviation; the statistical
range; inter quartile range; and the
absolute deviation. On the other
hand, the study of probability helps
decision making in government
agents and organizations based on

Assessed
through

TMA
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6. Module-VI
Algebra-II
20. Matrices
21. Determinants
22. Inverse of a Matrix

and its Applications

30 The study of the field of Linear
Algebra will equip you with the
requisite background knowledge and
understanding which will enable you
to understand such topics as simple
linear equations and their solutions;
vectors and operations on vectors;
matrices and operations on matrices.
Matrices are used in a large number
of disciplines. In this module you
shall learn about matrices and shall
confine yourself to the study of basic
laws of matrix algebra. You shall also
understand the concept of
elementary row and column
operation and invertible matrices. In
this module you shall learn about
determinants, their expressions,
minors and cofactors, their
elementary properties, applications
of determinants in finding the area of
triangle, adjoint and inverse of a
square matrix, consistency and
inconsistency of system of linear
equations and unique solution of
linear equations in two or three
variables using inverse of a matrix.

17

the theory of chance. Probability has
also been extensively used in the
determination of high, middle and
low quality products in industrial
production. The basic idea of
statistics and Probability will help in
your day today life and in your
further higher studies

Part-2: [For Public Examination]

7. Module-VII
Relations and Functions
23. Relation and

30 In this module you will learn about
reflexive, symmetric, transitive and
equivalence relations.

12
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Functions-II
24.  Inverse Trigonometric

Functions

You will also learn about the
composition of functions and their
different properties. This module will
help you to test the bijectivity of
functions and to find the inverse of
any function. The binary operations
like addition and multiplication
constitute the set of real numbers as
one of the most familiar algebraic
structure. You will be able to find
identity element and inverse of an
element of a set. You will also study
about inverse trigonometric
functions, its domain, and range and
simplify expressions involving
inverse trigonometric functions. The
inverse trigonometric functions play
a very important role in calculus and
are used extensively in science and
engineering.

8. Module-VIII
Calculus
25. Limits Continuity
26. Differentiation
27. Differentiation of

Trigonometric
functions

28. Differentiation of
exponential and
Logarithmic functions

29. Application of
Derivatives

30. Integration
31. Definite Integrals
32. Differential equations

60 Calculus is an important part of
Mathematics at senior secondary
level. This module begins by
introducing the concept of limits. The
concept of limit leads to understand
the concept of continuity of
elementary functions. In this module,
you will learn about the basic
concept of the derivative and integral
functions. Derivatives have a wide
range of applications in various fields
and disciplines. You will learn that
how derivative can be used to
determine the rate of change of
various quantities. you will also
understand that integration and
differentiation are inverse operations.
You will come across two types of
problems in integrals i.e. problem of
finding a function whose derivative is
given and problem of finding the

45
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9. Module-IX
Vectors and Three
Dimensional Geometry
33. Introduction to 3-D
34. Vectors
35. Plane
36. Straight Line

30 There are many physical situations
which cannot be described
completely by using just one number.
For example, if you know that an
aeroplane is travelling at 700 km/h,
you may like to know the direction in
which it is flying. In this module you
will about vectors that are very
helpful in describing and analyzing
many physical situations around us.
Earlier you have studied analytical
geometry in two dimensions, now
you shall use vector algebra to
Three-Dimensional geometry which
helps us to solve different physical
situations through geometry. In the
end of this module you shall study
about the direction cosines and
direction ratios of a line and also
know to find angle between two
lines, shortest distance between two
lines, the vector and Cartesian
equations of a line and a plane,
angle between two planes, angle
between a line and a plane and
distance of a point from a plane.

17

10. Module-X
Linear Programming and
Mathematical Reasoning
37. Linear Programming

30 Linear equations and linear in
equations in one and two variables.
These equations can be solved
algebraically or graphically. On the
basis of solutions of linear in

09

area bounded by the graph. These
two problems lead to the two forms
of integrals, indefinite integrals and
definite integrals, which together
form integral calculus. In the end of
the module you will be able to define
and solve differential equations i.e.
to find the unknown function that
satisfy the given differential equation
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38. Mathematical
Reasoning

equations you will be able to solve
problems on linear programming.
The main objective of study of logic
is to construct good or sound
arguments, and to recognize bad or
unsound arguments. Logic is a
science of reasoning. In this module
you will learn about study of logic in
Mathematics, which is prominently
called Boolian logic.
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Physics
Code No. 312

Introduction
Physics is a fundamental science because it deals with the basic features of the world, such as, time,
space, motion, charge, matter and radiation. Every event that occurs in the natural world has some
features that can be viewed in these terms. Study of physics is a means of rationally understanding
nature. Physics lies behind all technological advancements, such as computer, internet, launching of
rockets and satellites, radio and T.V. communications, lasers, etc. It also finds applications in such
simple activities of men as lifting a heavy weight or making a long jump. Physics is, thus, an all
pervading science and its study helps us in finding answers to whys and hows of our day to day
happenings.

Rationale
Keeping in view the issues highlighted in the National Curriculum Framework (NCF) 2005 for School
Education, present Physics curriculum has been so designed that it not only focuses on the basic
concepts of Physics but relates them to the daily life activities. The applications of the laws of Physics
and their effects on daily life have been reflected in the curriculum. The basic themes of Physics
which would be of interest to all, particularly to those who are interested in pursuing Physics as a
career in life have been selected to form core content of the curriculum. Besides, the curriculum also
includes such emerging areas as electronics, communication, nuclear physics which find immense
applications in daily life.

Though mathematics is basic to the understanding of most of the problems of physics, in the present
course, stress has been given to avoid rigour of mathematics like integration and differentiation. The
focus has been to teach concepts of physics rather than mathematical calculations.

Objectives
After completing this course, the learner will be able to:

 develop understanding of concepts, fundamental laws, principles and processes in the area of
physics;

 establish relationship between causes and effects of physical phenomenon;

 explain the contributions of physics towards improving quality of life;

 create interest in physics and foster a spirit of enquiry;

 develop experimental skills like taking observations, manipulation of equipment, and
communicative skills such as reporting    of observations and experimental results;

 develop problem solving ability e.g. analyzing a situation or data, establishing relationship between
cause and effect;
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 develop scientific temper of mind by making judgment on verified facts and not opinions, by
showing willingness to accept new ideas and discoveries; and

 develop awareness of the dangers inherent in the possible misuse of scientific knowledge.

Scope and job opportunity  
This field has a large number of opportunities for employment, some of these are:

 career in engineering and medical

 career in teaching in schools , colleges and universities

 job in research institute and laboratories

 opportunities in aviation industry, defence sector, power generating companies and hospitals.

Eligibility conditions

Age: 15 Years   

Qualification:   10th   Pass

Medium of instruction: Hindi, English, Urdu, Bengali, Gujarati and Odia.

Duration of the course: 1 Year                          

Weightage

Theory: 80 Marks

Practical: 20 Marks

Tutor Marked Assignment (TMA): 20% Marks of the theory

Scheme of studies: Theory (240 hours), TMA (self paced)

Scheme of evaluation:

Mode of evaluation Syllabus/Contents Duration  Weightage

Tutor Marked Assignment (TMA) All contents marked as TMA Self paced 20%

Public/Final examination All contents marked as PE 3 Hours (Theory)

Practical 3 Hours (Practical) 80%

Pass criteria: 33% Marks in each component.  
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Course content

S.
No.

Module/Topics Duration
(in hours)

Module Approach
(Theory)

Weightage
(marks)

Description of
practicals

1. Module–I
Motion, Force and
Energy
1. Physical Worlds

and
Measurements

2. Motion in a
Straight line

3. Laws of motion
4. Motion in a plane
5. Gravitation
6. Work, Energy

and Power
7. Motion of a Rigid

Body

45 Besides
highlighting the
importance of
universal standard
units of
measurement,
applications of
dimensions and
vectors in the
study of physics
have been
described in this
module. The
physics scope,
need of
measurement,
concept of motion
and rest, cause of
motion and
different types of
motion has been
described with the
help of daily life
examples.
Significance of
gravitation,
concept of work
and energy are
highlighted. The
basics of the
motion of a rigid
body and the
significance of
rotational motion in
day to day life
have been
explained.

14To determine the
internal diameter and
depth of a cylindrical
container (like tin can,
calorimeter) using a
Vernier calipers and
find its capacity. Verify
the result using a
graduated cylinder.
To determine the
diameter of a given
wire using a screw
gauge.
To determine the
radius of curvature of
a concave mirror
using a spherometer.
To find the time period
of a simple pendulum
for small amplitude
and draw the graph of
length of the
pendulum against
square of the time
period. Use the graph
to find the length of
the second’s
pendulum.
To find the weight of a
given body using law
of parallelogram of
vectors.
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2. Module–II
Mechanics of Solids
and Fluids
8. Elastic Properties

of Solids
9. Properties of

Fluids

20 The classification
of the substances
into solids, liquids
and gases is done
on the basis of
intermolecular
forces. This
module explains
the elastic
behaviour of the
solids and
highlights source
of elastic
behaviour of
solids. The
mechanical
properties of the
fluids like
buoyancy, surface
tension, capillary
action etc. have
been explained
with the help of
daily life examples
and their
applications have
been highlighted.

06To measure
extensions in the
length of a helical
spring with increasing
load. Find the spring
constant of the spring
extension graph.
To find the time
required to empty a
burette filled with
water, to ½ of its
volume, to ¼ of its
volume, to 1/8 of its
volume and so on.
Then plot a graph
between volume of
water in the burette
and time and thus
study at each stage
that the fractional rate
of flow is same
(analogy to radio-
active decay).

3. Module–III
Thermal Physics
10. Kinetic Theory of

Gases
11. Thermodynamics
12. Heat Transfer

and Solar Energy

25 Thermal energy
theory has been
described.
Behaviour of gases
and the gas laws
have been
described with the
help of kinetic
theory of gases.
The concept of
temperature has
been explained by
thermal
equilibrium. Black

06To study the Newton’s
loaf of cooling by
plotting a graph
between cooling time
and temperature,
difference between
calorimeter and
surroundings.
To determine the
specific heat of a solid
using the method of
mixtures.
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Body Radiation,
laws of
thermodynamics
and their
applications in our
day to day life
have been
explained in this
module. Working
of heat engines
and refrigerators
has been
explained.
Different modes of
transfer of heat
and their
applications in
different situations
have been
emphasized. The
concept of thermal
pollution and the
issue of green
house effect are
also dealt with in
this module.

4. Module–IV
Oscillations and
Waves
13. Simple Harmonic

Motion
14. Wave

Phenomena

20 Besides explaining
the terms
associated with
periodic motion,
the harmonic
motion has been
described with the
help of common
examples. A
qualitative idea of
forced oscillations,
resonance and
damped
oscillations has
also been given in

06To compare the
frequencies of two
tuning forks by finding
first and second
resonance positions in
a resonance tube.
To establish
graphically the relation
between the tension
and length of a string
of a sonometer
vibrating in its
fundamental model
resonating with a
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the module. given tuning fork. Use
the graph to
determine the mass
per unit length of the
string.
To determine the
wavelength of sound
produced (i) in air
column, (ii) the
velocity of sound in air
at room temperature
using a resonance
column and a tuning
fork.

5. Module–V
Electricity and
Magnetism
15. Electric Charge

and Electric Field
16. Electric Potential

and Capacitors
17. Electric Current
18. Magnetism and

Magnetic Effect
of Electric
Current

19. Electromagnetic
Induction and
Alternating
Current

45 The basic
concepts of
electrostatics and
frictional electricity
have been
described in the
module. The
electric field and
electric potential
due to a point
charge have been
explained.
Different types of
capacitors, their
combinations and
applications have
been explained.
The electric current
and thermal and
magnetic effects of
current are
explained in the
module.
Significance of
magnetic effect of
current and

16To verify the law of
combination (series
and parallel) of
resistances using
ammeter- voltmeter
method and coils of
known resistances.
To compare the
e.m.f’s of two given
primary cells by using
a potentiometer.
To determine the
specific resistance of
the material of two
given wires using a
metre bridge.
To determine the
internal resistance of
a primary cell using a
potentiometer.
To determine the
inductance and
resistance of a given
coil (inductor) using a
suitable series
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electromagnetic
induction has been
emphasized. The
generation and
transmission of
current power and
the problems of
low voltage and
load shedding
have been
explained.

resistance and an AC
voltmeter.
To study decay of
current in a R.C.
circuit while charging
the capacitor, using a
galvanometer and find
the time constant of
the circuit.
To draw the lines of
force due to a bar
magnet keep (i) N-
pole pointing to north
(ii) N-pole pointing to
South. Locate the
neutral points.
To determine the
internal resistance of
a moving coil
galvanometer by half
deflection method,
and to convert it into a
voltmeter of a given
range, say (0-3V), and
verify it.

6. Module–VI
Optics and Optical
Instruments
20. Reflection and

Refraction of
Light

21. Dispersion and
Scattering of light

22. Wave
Phenomena and
Light

23. Optical
Instruments

25 After giving a brief
introduction of
reflection of light,
the basic concepts
like refraction, total
internal reflection,
dispersion,
scattering, of light
have been
described in the
module. The wave
properties of light
like interference,
diffraction and
polarization are

14To find the value of v
for different values of i
in case of a concave
mirror and find its
focal length (f) by
plotting graph
between 1/u and 1/v.
To find the focal length
(f) of a convex lens by
plotting graph
between 1/u and 1/v.
To find the focal length
(f) of a convex mirror
using a convex lens.
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also  described in
a qualitative
manner. Further
applications of the
properties of light
have been
described to
construct various
types of optical
instruments.
Elementary idea of
Raman Effect is
also discussed.

Determine the focal
length of a concave
lens by combining it
with a suitable convex
lens.
To draw a graph
between the angle of
incidence (i) and
angle of deviation (D)
for a glass prism and
to determine the
refractive index of the
glass of the prism
using this graph.
To compare the
refractive indices of
two transparent liquids
using a concave
mirror and a single
pin.
To set up an
astronomical
telescope and find its
magnifying power.

7. Module–VII
Atoms and Nuclei
24. Structure of Atom
25. Dual Nature of

Radiation and
Matter

26. Nuclei and
Radioactivity

27. Nuclear Fission
and Fusion

25 Different atomic
models describing
the structure of
atom have been
described and the
limitations of these
and their
modifications have
been
systematically
presented in the
module. Nuclei and
radio activity have
been explained
along with their
applications. The

08
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peaceful uses of
nuclear energy
have been
described
highlighting the
latest trends.

8. Module–VIII
Semiconductor
Devices and
Communication
28. Semiconductors

and
Semiconducting
Devices

29. Applications of
Semiconductor
Devices

30. Communication
Systems

35 Semiconductors
find a very
significant place in
almost all the
electronic devices.
Besides
highlighting the
basis of
semiconductors,
different types of
semiconductor
devices and their
applications have
been explained in
the module. In the
present age of
information and
communication
technology, it is
essential for all to
know the basic of
electronics and
communication
technology.
Working principles
of communication
systems, the
communication
techniques and
media used in daily
life have been
explained.

10To draw the
characteristic curve of
a forward biased pn
junction diode and to
determine the static
and dynamic
resistance of the
diode.
To draw the
characteristics of an
npn transistor in
common emitter
mode. From the
characteristics find out
(i) the current gain (â)
of the transistor and
(ii) the voltage gain Av
with a load resistance
of 1 k Ω.
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Chemistry
Code No. 313

Introduction
Chemistry is a branch of Physical Sciences that studies the composition, structure, properties and
change of matter. Chemistry is sometimes called the Central Science because it bridges other Natural
Sciences including Physics, Geology and Biology . Chemistry plays a pivotal role in many areas of
science and technology viz. health, medicine, energy and environment, food, agriculture and new
materials.

Rationale
According to present scheme of school education at Senior Secondary stage, chemistry emerges as
a separate discipline. It is this stage where major emphasis is laid on providing suitable conceptual
foundation. The present Senior Secondary level Chemistry (313) course at NIOS has now been
revised as per the Common Core Curriculum developed by COBSE (Council of Boards of School
Education) and NCERT (National Council for Educational Research and Training) making it current
and need based.

The present Chemistry course has been developed basically around the themes: Why do chemical
reactions occur? What is the quantitative relationship among reacting constituents in a chemical
reaction? How far and how fast will a chemical reaction proceed under a given set of conditions? Can
we predict whether a chemical reaction will occur or not? What is the relation between the structure
of a chemical substance and its functions/properties? In what way is a chemical reaction relevant for
getting new types of substances and materials for daily life and chemical industries?

Objectives
After completing this course, the learner will be able to:
 explain the principles, theories and laws of chemistry responsible for various chemical processes/

reactions;
 realise the role of chemistry in production of many elements (metals/non-metals) and compounds

useful in industries and daily life;
 identify the chemical nature of inorganic and organic substances around him/her;
 choose various vocational, professional and applied courses of choice based on knowledge of

chemistry gained;
 perform chemical calculations to know about the chemical reactions and chemical compounds;
 explain chemical reactions, concepts and phenomenon;
 develop awareness about uses and abuses of chemical substances;
 develop skills of arranging/setting apparatus, handling apparatus and chemicals properly ; and
 analyse and synthesise simple compounds.
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Scope and job opportunity
This field has a large number of opportunities for employment, some of these are:

Chemical Sciences (Chemistry) offer access to a wide range of careers. The career options in chemistry
are practically endless. Some of the important career opportunities after studying Chemistry at Senior
Secondary level are petrochemical and pharmaceutical industries, analytical chemist, clinical
biochemist, chemical development engineer, toxicologist, laboratory assistant, research associate/
research assistant, textile industry, biotechnology, biochemistry, plastic and polymer industry, quality
controller, teacher, lecturer,  professor, scientist, scientific journalist, forensic scientist and so on.

Eligibility conditions

Age: 15 years

Qualification: 10th pass

Medium of instruction: Hindi, English, Urdu, Bengali, Gujarati and Odia

Duration of the course: 1 Year

Weightage

Theory: 80 Marks

Practical: 20 marks

Tutor Marked assignments (TMA): 20%  Marks of theory

Scheme of studies: Theory (240 hours), practical (30 hours), TMA (self- paced)

Scheme of evaluation

Mode of evaluation Syllabus/Contents Duration Weightage

Tutor Marked  Assignment All contents marked as Self paced 20%
(TMA) TMA

Public/Final Examination All contents marked as 3 Hours(Theory) 80%
PE Practical 3 Hours (Practical)

Pass criteria: 33% in each component

Course content
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S.
No.

Module/Topics Duration
(in hours)

Description of
Modules

Weightage
(marks)

Description of
practicals

1. Module- I
Some Basic
Concepts of
Chemistry
1. Atoms,

Molecules and
Chemical
Arithmatics

13 This module
deals with the
scope of
chemistry
alongwith atomic
theory of matter,
laws of chemical
combination,
relationship
between mass
and number of
particles. It also
deals with
stoichiometry.
This module also
deals with
chemical
formulas and
chemical
equations also.

04Objectives of the
present course in
practical work are as
follows:
1. To develop and

inculcate laboratory
skills and
techniques.

2. To enable the
student to
understand the basic
chemical concepts.

3. To develop basic
competence of
analysing and
synthesising
chemical compounds
and mixtures.

To meet these objectives
three different types of
laboratory experiments
are provided in the
present practical course.
1. Experiment for

developing
laboratory skills/
techniques

2. Concept based
experiments

3. Traditional
experiments (for
analysing and
synthesising
chemicals)

A. Introduction
B. General Safety

Measures
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C. List of Experiments
1. Basic Laboratory

Techniques
(i) Acquaintance with

chemistry laboratory
and basic laboratory
techniques (cutting,
bending and boring
of glass tubes,
sealing of apparatus,
filtration, distillation,
crystallisation,
preparation
calibration, cleaning
of glass apparatus
and use of burner
etc.)

(ii) Measurement of
volume, length, mass
and density.

2. Characterization of
Chemical
substances

(i) Determination of
melting point of a
solid organic
compound of low
melting point (below
100°C) by glass
capillary tube
method (Paraffin oil
may be used as
bath).

3. Volumetric Analysis
(Quantitative
analysis)

(a) preparation of
solution of oxalic
acid and ferrous
ammouium sulphate
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of known molarity by
weighing (non-
evaluative). Use of
chemical balance to
be demonstrated.

(b) A study of acid-base
titration (single
titration only)

(i) To find out the
Molarity of given
NaOH solution by
titrating against
standard solution of
oxalic acid. Both the
solutions to be
provided

(c) A study of redox
titrations (single
titration only)

(i) To find out the
Molarity and strength
of given potassium
permanganate
solution by titrating
against M/50 Mohr’s
salt (Ferrous
ammonium sulphate)
solution. Both the
solutions to be
provided.

(d) To find out the
Molarity and strength
of given potassium
permanganate
solution by titrating
against M/10 oxalic
acid solution. Both
the solutions to be
provided.
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2. Module- II
Atomic Structure
and Chemical
Bonding
2. Atomic Structure
3. Periodic Table

and Periodicity
in Properties

4. Chemical
Bonding

This module is
designed in such
a manner so as
to bring out the
historical
approach to the
development of
the various
models of the
atoms starting
from
experimental
evidences
leading to
Rutherford’s
nuclear model,
idea of line
spectrum of
hydrogen atom,
idea of Bohr
model, wave
particle duality
and
Heisenberg’s
uncertainty
principles,
quantum number
etc. This module
also gives an
idea about
periodic table
and periodicity in
properties.
Knowing from
structure of
atoms combine
to form
molecules and
why do these
combinations
work.

10
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3. Module- III
State of Matter
5. Gaseous and

Liquid States
6. The Solid State
7. Solutions
8. Colloids

28 This module
highlights the
behavior of
different states
of matter with
reference to the
kinetic molecular
theory of gases,
Wander walls’
equation,
important
properties of
liquids such as
vapour pressure,
surface tension
and viscosity
and structure of
solids with
reference to two
dimensional
lathe and units
cells as well as
packing
efficiencies. It
will also give an
idea about
components of a
solution, Raoult’s
law and
abnormal
molecular mass,
colloidalial,
solution, colloids,
coagulation,
emulsion etc are
also being dealt
in this module.

084. Preparation of dilute
solutions
Preparation of dilute
solutions of known
concentration of
sulphuric acid,
hydrochloric acid and
nitric acid from their
stock solution

4. Module- IV
Chemical Energies
9. Chemical

23 This module
brings out the
changes in
energy and

065. Thermochemistry
Any one of the
following
experiments
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Thermodynamics
10. Spontaneity of

Chemical
Reactions

occurring during
dissolution
processes and
chemical
reactions in
terms of
enthalpy along
with first law of
thermodynamics
and Hess’s law.
This module also
deals with
spontaneity of
chemical
reactions to
familiarize the
concept that a
chemical
reaction involves
energy changes.
This module also
brings out
information
about second
and third laws of
thermodynamics.

(ii) To determine the
enthalpy of
dissolution of copper
sulpahte or
potassium nitrate To
determine the
enthalpy of
neutralization of
strong acid (HC1)
with strong base
(NaOH)

5. Module- V
Chemical
Dynamics
11. Chemical

Equilibrium
12. Ionic Equilibrium
13. Electrochemistry
14. Chemical

kinetics
15. Adsorption and

Catalysis

36 This module
highlights the
dynamic nature
of chemical
reactions which
involves mixing
substances
together to get
final products. It
emphasizes
equilibrium in
solutions to
explain acid or
base behaviour.
Also concept of

121. Experiment related
to pH change

(a) Determination of pH
of following
substances by using
a universal indicator
solution or pH
papers.

(i) Salt solution (ii)
Acids and bases of
different dilutions (iii)
Vegetable and fruit
juices

(b) Study of pH change
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oxidation and
reduction treated
with the
electrochemical
cells to enable
the learner to
understand the
concept of
conversion of
chemical energy
to electrical
energy. This
module also
brings out the
information
related to
chemical
kinetics,
adsorption and
catalysis.

by common-ion
effect in case of
weak acids and
weak  bases by
above method
(specific examples of
CH3COOH and
CH3COONa; and
NH4OH and NH4Cl
may be taken).

2. Surface Chemistry
 Preparation of

lyophilic and
lyophobic sol.
Lyophilic sol - starch
Lyophobic sol -
aluminium hydroxide,
ferric hydroxide.

3. Electrochemistry
Variation of cell
potential in Zn/Zn2+||
Cu2+/Cu with change
in concentration of
electrolytes (CuSO4

or ZnSO4) at room
temperature.

4. Chemical Equilibrium
Study of the shift in
equilibrium of the
reaction between
ferric ions and
thiocyanate ions by
increasing/
decreasing the
concentration of
these ions.

5. Chemical Kinetics
 Study of the effect of

concentration on the
rate of reaction



90

between sodium
thiosulphate and
hydrochloric acid.

 Study of the effect of
temperature on the
rate of reaction
between sodium
thiosulphate and
hydrochloric acid.

6. Module- VI
Chemistry of
Elements
16. Occurrence and

Extraction of
metals

17. Hydrogen and s-
Block elements

18. General
Characteristics
of the p-Block
Elements

19. p-Block
elements and
their
Compounds –I

20. p-Block
elements and
their
Compounds –II

21. d-Block and f-
Block Elements

22. Coordination
compounds

60 In this module,
the periodic table
is used  as the
basis for a study
of chemistry of
some of the
common
elements and its
compounds.
There are a
large number of
elements are
found in nature
i.e. the reason,
the periodic
trends to be
followed to
classify the
elements. This
module also
deals with the
characteristics of
s-, p-, d- and f-
block elements.
You will also
learn about the
properties of
transition
elements and
coordination
compounds.

186. Preparation of
Inorganic
Compounds

(i) Preparation of
double salt of ferrous
ammonium sulphate
or potash alum.

(ii) Preparation of
potassium ferric
oxalate.

7. Qualitative Analysis
Elementary
qualitative analysis
of a salt involving
detection of one
cationic and one
anionic species from
the following groups.
(Salts insoluble in
hydrochloric acid
excluded).

Cations:
Pb2+, Cu2+, As3+, A13+,
Fe3+, Mn2+, Ni2+ , Zn2+ ,
Co2+, Ca2+, Sr2+, Ba2+,
Mg2+, NH4

+

Anions:
CO3  

2-,S2-, SO3
2-, SO4

2-,
NO2

-, NO3
-, C1-, Br-, I-,

PO4 3-, C2O4
2-, CH3COO-
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7. Module- VII
Chemistry of
Organic
Compounds
23. Nomenclature

and General
Principles

24. Hydrocarbons
25. Compounds of

carbon
containing
Halogens
(Haloalkanes
and Haloarenes)

26. Alcohol, Phenols
and ethers

27. Aldehydes,
Ketones and
Carboxylic Acids

28. Compounds of
Carbon
containing
Nitrogen

29. Biomolecules

60 This module
deals with the
nomenclature,
preparation and
properties of
hydrocarbons
and their
derivatives
containing
halogens,
oxygen and
nitrogen with
different
functional
groups. The
properties and
uses of
carbohydrates,
proteins, fats
and enzymes
are also
discussed in this
module.

188. Preparation of
Organic Compounds
Preparation of any
one of the following
compounds:
 Acetanilide
 Iodoform.

9. Chromatography
(a) Separation of
coloured substances
by paper
chromatography, and
comparison of their
Rf values for a
mixture of red and
blue ink or a black
ink.

OR
(b) Separation of
coloured substances
by paper
chromatography, and
comparison of their
Rf values for juice of
a flower or grass.

10. Detection of
Elements
Detection of
nitrogen, sulphur,
chlorine, bromine
and iodine in an
organic compound
(combinations of
halogens to be
avoided). Not more
than two of the
above elements
should be present in
the given organic
compound.
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