PHYSICS (CLASSES X1 -XI1)

The syllabus for Physics at the Higher Secondary Stage has been developed with a view that this stage of
school education is crucial and challenging as it is a transition from general science to discipline-based
curriculum. The recommendations of National Curriculum Framework-2005 have been followed, keeping
the disciplinary approach with rigour and depth, appropriate to the comprehension level of learners. Due
care has been taken that the syllabus is not heavy and at the same time it is comparable to the international
standards. The syllabus provides logical sequencing of the subject matter with proper placement of concepts
with their linkages for better understanding.

It is expected that the syllabus will help to develop an interest in the learners to study Physics as a
discipline and inculcate in learners the abilities, useful concepts of Physics in real-life situations for making
learning of Physics relevant, meaningful and interesting. The learner is expected to realize and appreciate
the interface of Physics with other disciplines.

RATIONALE

The higher secondary stage is crucial and challenging stage of school education as it is a transition from
general science to discipline-based curriculum. Physics is being offered as an elective subject at the higher
secondary stage of school education. At this stage, the students take up Physics, as a discipline, with a
purpose of pursuing their future careers in basic sciences or professional courses like medicine, engineering,
technology and studying courses in applied areas of science and technology at tertiary level. There isa
need to provide the learners with sufficient conceptual background of Physics which would eventually
make them competent to meet the challenges of academic and professional courses after the higher secondary
stage.

The present effort of reforming and updating the Physics curriculum is an exercise based on the
feedback received from the school system about existing syllabus and curricular material, large expansion
of Physics knowledge, and also the educational and curricular concerns and issues provided in the National
Curriculum Framework-2005.

The recommendations of National Curriculum Framework-2005 have been followed, keeping the
disciplinary approach with rigour and depth, appropriate to the comprehension level of learners. Due care
has been taken that the syllabus is not heavy and at the same time, it is comparable to the international
standards. Also, it is essential to develop linkages with other disciplines for better learning of Physics
concepts and establishing relationship with daily-life situations and life-skills.

SALIENT FEATURES

»  Emphasis on basic conceptual understanding of content.

»  Promoting process-skills, problem-solving abilities and applications of Physics concepts/content,
useful in real-life situations for making Physics learning more relevant, meaningful and interesting.

»  Emphasis on use of SI Units, Symbols, nomenclature of physical quantities and formulations as
per international standards.

»  Emphasis on Physics-related technological/industrial aspects to cope up with changing demand
of society committed to the use of Physics, technology and informatics.

»  Providing logical sequencing of the “‘Units’ of the subject matter and proper placement of concepts
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with their linkages for better learning and matching the concepts/content with comprehension
level of the learners.

Reducing the curriculum load by eliminating overlapping of concepts/content within the discipline
of Physics or with other disciplines; reducing the descriptive portion and providing suitable
formulation/depth of treatment appropriate to the comprehension level of learners, making room
for contemporary core - topics and emerging curricular areas in Physics.

The syllabus is arranged in Units spread over two years duration. The Units are so sequenced as
to provide different dimensions of Physics as a discipline. The time allocation for learning Physics
content per Unit in terms of instructional periods have been mentioned for each Unit to help the
Textbook Development Team members to develop the instructional material so as to cover it
within the time frame. Each Unit has been arranged with a topic, content related practical work
(one core experiment, two activities to be evaluated) and suggested investigatory projects (one
project to be evaluated). There is an imperative need for evaluating the learners through Continuous
and Comprehensive Evaluation of various concepts covered in a Unit.

With this background, the Physics curriculum at the higher secondary stage attempts to:

Strengthen the concepts developed at the secondary stage to provide firm ground work and
foundation for further learning Physics at the tertiary level more effectively and learning the
relationship with daily-life situations;

Develop conceptual competence in the learners and make them realize and appreciate the interface
of Physics with other disciplines;

Expose the learners to different processes used in Physics-related industrial and technological
applications;

Develop process-skills and experimental, observational, manipulative, decision-making and
investigatory skills in the learners;

Promote problem-solving abilities and creative thinking to develop interest in the learners in the
study of Physics as adiscipline;

Understand the relationship between nature and matter on scientific basis, develop positive scientific
attitude, and appreciate the contribution of Physics towards the improvement of quality of life and
human welfare;

Physics teaching-learning at the higher secondary stage enables the learners to comprehend the
contemporary knowledge and develop aesthetic sensibilities and process skills. The experimental
skills and process-skills developed together with conceptual Physics knowledge prepare the
learners for more meaningful learning experiences and contribute to the significant improvement
of quality of life. The learners would also appreciate the role and impact of Physics and technology,
and their linkages with overall national development.



CLASS XI (THEORY)

(Total Periods: 180)

Unit I: Physical World and Measurement (Periods 10)

Physics: Scope and excitement; nature of physical laws; Physics, technology and society.

Need for measurement: Units of measurement; systems of units; Sl units, fundamental and derived
units. Length, mass and time measurements; accuracy and precision of measuring instruments; errors in
measurement; significant figures.

Dimensions of physical quantities, dimensional analysis and its applications.

Unit 11: Kinematics (Periods 30)

Frame of reference, Motion in a straight line: Position-time graph, speed and velocity. Uniform and
non-uniform motion, average speed and instantaneous velocity. Uniformly accelerated motion, velocity-
time and position-time graphs, relations for uniformly accelerated motion (graphical treatment).

Elementary concepts of differentiation and integration for describing motion. Scalar and vector
quantities: Position and displacement vectors, general vectors and notation, equality of vectors, multiplication
of vectors by a real number; addition and subtraction of vectors. Relative velocity.

Unit vectors. Resolution of a vector in a plane — rectangular components.

Scalar and Vector products of \ectors. Motion in a plane. Cases of uniform velocity and uniform
acceleration — projectile motion. Uniform circular motion.

Unit I11: Laws of Motion (Periods 16)

Intuitive concept of force. Inertia, Newton’s first law of motion; momentum and Newton’s second
law of motion; impulse; Newton’s third law of motion. Law of conservation of linear momentum and its
applications.

Equilibrium of concurrent forces. Static and Kinetic friction, laws of friction, rolling friction, lubrication.

Dynamics of uniform circular motion: Centripetal force, examples of circular motion (vehicle on
level circular road, vehicle on banked road).

Unit IV: Work, Energy and Power (Periods 16)

Work done by a constant force and a variable force; kinetic energy, work-energy theorem, power.

Notion of potential energy, potential energy of a spring, conservative forces; conservation of mechanical
energy (kinetic and potential energies); non-conservative forces; motion in a vertical circle, elastic and
inelastic collisions in one and two dimensions.

Unit V: Motion of System of Particles and Rigid Body (Periods 18)

Centre of mass of a two-particle system, momentum conservation and centre of mass motion. Centre
of mass of arigid body; centre of mass of uniform rod.

Moment of a force, torque, angular momentum, conservation of angular momentum with some
examples.



Equilibrium of rigid bodies, rigid body rotation and equation of rotational motion, comparison of linear
and rotational motions; moment of inertia, radius of gyration. Values of M.1. for simple geometrical objects
(no derivation). Statement of parallel and perpendicular axes theorems and their applications.

Unit VI: Gravitation (Periods 14)

Kepler’s laws of planetary motion. The universal law of gravitation. Acceleration due to gravity and its
variation with altitude and depth.

Gravitational potential energy; gravitational potential. Escape velocity, orbital velocity of a satellite.
Geostationary satellites.

Unit VII: Properties of Bulk Matter (Periods 28)

Elastic behaviour, Stress-strain relationship, Hooke’s law, Young’s modulus, bulk modulus, shear,
modulus of rigidity, poisson’s ratio; elastic energy.

Pressure due to a fluid column; Pascal’s law and its applications (hydraulic lift and hydraulic brakes).
Effect of gravity on fluid pressure.

Viscosity, Stokes’ law, terminal velocity, Reynold’s number, streamline and turbulent flow. Critical
velocity, Bernoulli’s theorem and its applications.

Surface energy and surface tension, angle of contact, excess of pressure, application of surface tension
ideas to drops, bubbles and capillary rise.

Heat, temperature, thermal expansion; thermal expansion of solids, liquids, and gases. Anomalous
expansion. Specific heat capacity: C,C,- calorimetry; change of state — latent heat.

Heat transfer — conduction and thermal conductivity, convection and radiation. Qualitative ideas of
Black Body Radiation, Wein’s displacement law, and Green House effect.

Newton’s law of cooling and Stefan’s law.

Unit VII1: Thermodynamics (Periods 12)

Thermal equilibrium and definition of temperature (zeroth law of Thermodynamics). Heat, work and
internal energy. First law of thermodynamics. Isothermal and adiabatic processes.

Second law of thermodynamics: Reversible and irreversible processes. Heat engines and refrigerators.

Unit IX: Behaviour of Perfect Gas and Kinetic Theory (Periods 8)

Equation of state of a perfect gas, work done on compressing a gas.

Kinetic theory of gases: Assumptions, concept of pressure. Kinetic energy and temperature; rms
speed of gas molecules; degrees of freedom, law of equipartition of energy (statement only) and application
to specific heat capacities of gases; concept of mean free path, Avogadro’s number.

Unit X: Oscillations and Waves (Periods 28)

Periodic motion — period, frequency, displacement as a function of time. Periodic functions. Simple
harmonic motion (SHM) and its equation; phase; oscillations of a spring — restoring force and force constant;
energy in SHM —Kinetic and potential energies; simple pendulum — derivation of expression for its time
period; free, forced and damped oscillations (qualitative ideas only), resonance.

Wave motion. Longitudinal and transverse waves, speed of wave motion. Displacement relation for a
progressive wave. Principle of superposition of waves, reflection of waves, standing waves in strings and
organ pipes, fundamental mode and harmonics. Beats. Doppler effect.
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PRACTICALS

Total Periods 60

Section A

Experiments

no
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To measure diameter of a small spherical/cylindrical body using Vernier callipers.

To measure internal diameter and depth of a given beaker/calorimeter using Vernier callipers and
hence find its volume.

To measure diameter of a given wire using screw gauge.

To measure thickness of a given sheet using screw gauge.

To measure volume of an irregular lamina using screw gauge.

To determine radius of curvature of a given spherical surface by a spherometer.
To determine the mass of two different objects using a beam balance.

To find the weight of a given body using parallelogram law of vectors.

Using a simple pendulum, plot L-T and L-T? graphs. Hence find the effective length of asecond’s
pendulum using appropriate graph.

. To study the relationship between force of limiting friction and normal reaction and to find the

coefficient of friction between a block and a horizontal surface.

To find the downward force, along an inclined plane, acting on a roller due to gravitational pull of
the earth and study its relationship with the angle of inclination (0) by plotting graph between force
andsin 6.

Activities

o ok~ WD

To make a paper scale of given least count, e.g. 0.2 cm, 0.5 cm.

To determine mass of a given body using a metre scale by principle of moments.
To plot a graph for a given set of data, with proper choice of scales and error bars.
To measure the force of limiting friction for rolling of a roller on a horizontal plane.
To study the variation in the range of a jet of water with the angle of projection.

To study the conservation of energy of a ball rolling down on inclined plane (using a double
inclined plane).

To study dissipation of energy of a simple pendulum by plotting a graph between square of
amplitude and time.



Section B

Experiments

1. Todetermine Young’s modulus of elasticity of the material of a given wire.

2. Tofind the force constant of a helical spring by plotting a graph between load and extension.

3. Tostudy the variation in volume with pressure for a sample of air at constant temperature by
plotting graphs between P and V, and between P and 1/V.
To determine the surface tension of water by capillary rise method.
To determine the coefficient of viscosity of a given viscous liquid by measuring the terminal velocity
of a given spherical body.

6. Tostudy the relationship between the temperature of a hot body and time by plotting a cooling
curve.
To determine specific heat capacity of a given (i) solid (ii) liquid, by method of mixtures.
(i) To study the relation between frequency and length of a given wire under constant tension
using sonometer.
(i) Tostudy the relation between the length of a given wire and tension for constant frequency
using sonometer.

9. Tofindthe speed of sound in air at room temperature using a resonance tube by two resonance
positions.

Activities

1. Toobserve change of state and plot a cooling curve for molten wax.

2. Toobserve and explain the effect of heating on a bi-metallic strip.

3. Tonote the change in level of liquid in a container on heating and interpret the observations.

4. Tostudy the effect of detergent on surface tension of water by observing capillary rise.

5. Tostudy the factors affecting the rate of loss of heat of a liquid.

6. Tostudy the effect of load on depression of a suitably clamped meter scale loaded at (i) at its end
(i1) inthe middle.

CLASS XI1 (THEORY)
(Total Periods: 180)
Unit I: Electrostatics (Periods 25)

Electric charges and their conservation. Coulomb’s law — force between two point charges, forces
between multiple charges; superposition principle and continuous charge distribution.

Electric field, electric field due to a point charge, electric field lines; electric dipole, electric field due to
adipole; torque on a dipole in a uniform electric field.

Electric flux, statement of Gauss’s theorem and its applications to find field due to infinitely long
straight wire, uniformly charged infinite plane sheet and uniformly charged thin spherical shell (field inside
and outside). 6



Electric potential, potential difference, electric potential due to a point charge, a dipole and system of
charges; equipotential surfaces, electrical potential energy of a system of two point charges and of electric
dipoles inan electrostatic field.

Conductors and insulators, free charges and bound charges inside a conductor. Dielectrics and electric
polarisation, capacitors and capacitance, combination of capacitors in series and in parallel, capacitance
of a parallel plate capacitor with and without dielectric medium between the plates, energy stored ina
capacitor, Van de Graaff generator.

Unit I1: Current Electricity (Periods 22)

Electric current, flow of electric charges in a metallic conductor, drift velocity and mobility, and their
relation with electric current; Ohm’s law, electrical resistance, V-1 characteristics (linear and non-linear),
electrical energy and power, electrical resistivity and conductivity.

Carbon resistors, colour code for carbon resistors; series and parallel combinations of resistors;
temperature dependence of resistance.

Internal resistance of a cell, potential difference and emf of a cell, combination of cells in seriesand in
parallel.

Kirchhoff ’s laws and simple applications. Wheatstone bridge, metre bridge.

Potentiometer — principle and applications to measure potential difference, and for comparing emf of
two cells; measurement of internal resistance of a cell.

Unit I11: Magnetic Effects of Current and Magnetism (Periods 25)

Concept of magnetic field, Oersted’s experiment. Biot - Savart law and its application to current
carrying circular loop.

Ampere’s law and its applications to infinitely long straight wire, straight and toroidal solenoids. Force
on amoving charge in uniform magnetic and electric fields. Cyclotron.

Force on a current-carrying conductor in a uniform magnetic field. Force between two parallel current-
carrying conductors — definition of ampere. Torque experienced by a current loop in a magnetic field;
moving coil galvanometer —its current sensitivity and conversion to ammeter and voltmeter.

Current loop as a magnetic dipole and its magnetic dipole moment. Magnetic dipole moment of a
revolving electron. Magnetic field intensity due to a magnetic dipole (bar magnet) along its axis and
perpendicular to its axis. Torque on a magnetic dipole (bar magnet) in a uniform magnetic field; bar magnet
asan equivalent solenoid, magnetic field lines; Earth’s magnetic field and magnetic elements.

Para-, dia- and ferro - magnetic substances, with examples.
Electromagnets and factors affecting their strengths. Permanent magnets.

Unit IV: Electromagnetic Induction and Alternating Currents
(Periods 20)

Electromagnetic induction; Faraday’s law, induced emf and current; Lenz’s Law, Eddy currents. Self
and mutual inductance.

Alternating currents, peak and rms value of alternating current/voltage; reactance and impedance; LC
oscillations (qualitative treatment only), LCR series circuit, resonance; power in AC circuits, wattless
current.

AC generator and transformer.



Unit V: Electromagnetic Waves (Periods 4)

Need for displacement current.

Electromagnetic waves and their characteristics (qualitative ideas only). Transverse nature of
electromagnetic waves.

Electromagnetic spectrum (radio waves, microwaves, infrared, visible, ultraviolet, x-rays, gamma
rays) including elementary facts about their uses.

Unit VI: Optics (Periods 30)

Reflection of light, spherical mirrors, mirror formula. Refraction of light, total internal reflection and its
applications, optical fibres, refraction at spherical surfaces, lenses, thin lens formula, lens-maker’s formula.
Magnification, power of a lens, combination of thin lenses in contact combination of a lens and a mirror.
Refraction and dispersion of light through a prism.

Scattering of light —blue colour of the sky and reddish appearance of the sun at sunrise and sunset.

Optical instruments: Human eye, image formation and accommodation, correction of eye defects
(myopiaand hypermetropia) using lenses.

Microscopes and astronomical telescopes (reflecting and refracting) and their magnifying powers.

Wave optics: Wavefront and Huygens’ principle, reflection and refraction of plane wave at a plane
surface using wavefronts.

Proof of laws of reflection and refraction using Huygens’ principle.

Interference, Young’s double hole experiment and expression for fringe width, coherent sources and
sustained interference of light.

Diffraction due to a single slit, width of central maximum.

Resolving power of microscopes and astronomical telescopes. Polarisation, plane polarised light;
Brewster’s law, uses of plane polarised light and Polaroids.

Unit VII: Dual Nature of Matter and Radiation (Periods 8)

Photoelectric effect, Hertz and Lenard’s observations; Einstein’s photoelectric equation — particle
nature of light.

Matter waves — wave nature of particles, de Broglie relation. Davisson-Germer experiment
(experimental details should be omitted; only conclusion should be explained.)

Unit VIII: Atoms and Nuclei (Periods 18)

Alpha - particle scattering experiment; Rutherford’s model of atom; Bohr model, energy levels,
hydrogen spectrum. Composition and size of nucleus, atomic masses, isotopes, isobars; isotones.

Radioactivity —alpha, beta and gamma particles/rays and their properties; radioactive decay law.
Mass-energy relation, mass defect; binding energy per nucleon and its variation with mass number; nuclear
fissionand fusion.

Unit IX: Electronic Devices (Periods 18)

Energy bands in solids (qualitative ideas only), conductors, insulators and semiconductors;
semiconductor diode — I-V characteristics in forward and reverse bias, diode as a rectifier; I-V characteristics
of LED, photodiode, solar cell, and Zener diode; Zener diode as a voltage regulator. Junction transistor,



transistor action, characteristics of a transistor; transistor as an amplifier (common emitter configuration)
and oscillator. Logic gates (OR, AND, NOT, NAND and NOR). Transistor as a switch.

Unit X: Communication Systems (Periods 10)

Elements of a communication system (block diagram only); bandwidth of signals (speech, TV and
digital data); bandwidth of transmission medium. Propagation of electromagnetic waves in the atmosphere,
sky and space wave propagation. Need for modulation. Production and detection of an amplitude-modulated
wave.

Practicals
Total Periods 60
Section A

Experiments

1. Tofind resistance of a given wire using metre bridge and hence determine the specific resistance
of its material.

2. Todetermine resistance per cm of a given wire by plotting a graph of potential difference versus
current.

To verify the laws of combination (series/parallel) of resistances using a metre bridge.
To compare the emf ’s of two given primary cells using potentiometer.
To determine the internal resistance of given primary cell using potentiometer.
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To determine resistance of a galvanometer by half-deflection method and to find its figure of
merit.

7. Toconvert the given galvanometer (of known resistance of figure of merit) into an ammeter and
voltmeter of desired range and to verify the same.

8. Tofind the frequency of the ac mains with a sonometer.
Activities
1. Tomeasure the resistance and impedance of an inductor with or without iron core.

2. Tomeasure resistance, voltage (ac/dc), current (ac) and check continuity of a given circuit using
multimeter.

3. Toassemble a household circuit comprising three bulbs, three (on/off) switches, a fuse and a
power source.

4. Toassemble the components of a given electrical circuit.
To study the variation in potential drop with length of a wire for a steady current.

6. Todraw the diagram of a given open circuit comprising at least a battery, resistor/rheostat, key,
ammeter and voltmeter. Mark the components that are not connected in proper order and correct
the circuit and also the circuit diagram.



Section B

Experiments

1. Tofindthe value of v for different values of u in case of a concave mirror and to find the focal

length.

To find the focal length of a convex mirror, using a convex lens.

To find the focal length of a convex lens by plotting graphs between u and v or between 1/u and
1.

To find the focal length of a concave lens, using a convex lens.

To determine angle of minimum deviation for a given prism by plotting a graph between the angle
of incidence and the angle of deviation.

6. Todetermine refractive index of a glass slab using a travelling microscope.

7. Tofind refractive index of a liquid by using (i) concave mirror, (ii) convex lens and plane mirror.

8. Todraw the I-V characteristics curves of a p-n junction in forward bias and reverse bias.

9. Todraw the characteristics curve of a zener diode and to determine its reverse break down
voltage.

10. To study the characteristics of acommon-emitter npn or pnp transistor and to find out the values
of current and voltage gains.

Activities

1. Toidentify adiode, an LED, atransistor, and IC, a resistor and a capacitor from mixed collection
of such items.

2. Use of multimeter to (i) identify base of transistor, (ii) distinguish between npn and pnp type
transistors, (iii) see the unidirectional flow of current in case of a diode and an LED, (iv) check
whether a given electronic component (e.g. diode, transistor or IC) is in working order.

3. Tostudy effect of intensity of light (by varying distance of the source) onan LDR.

4. Toobserve refraction and lateral deviation of a beam of light incident obliquely on a glass slab.

5. Toobserve polarization of light using two polaroids.

6. Toobserve diffraction of light due to a thin slit.

7. Tostudy the nature and size of the image formed by (i) convex lens (ii) concave mirror, ona
screen by using a candle and a screen (for different distances of the candle from the lens/mirror).

8. Toobtain alens combination with the specified focal length by using two lenses from the given set

of lenses.
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MATHEMATICS(CLASSESXI —XI|

General Guidédlines

(i) All conceptsidentitiesmust beillustrated by situational examples.
(i) Thelanguageof ‘word problems must beclear, smpleand unambiguous.
(i) Problemsgiven should betesting the understanding of the subject.

(iv) All proofsto be produced in amanner that allow thelearner to seeflow of reasons. Wherever
possible, give morethan one proof.

(V) Motivateresults, wherever possible. Proveexplicitly thoseresultswhereashort and clear argument
reinforces mathematical thinking and reasoning. There must be emphasison correct way of
expressing thearguments.



CLASSXI

(Total Periods180)

UNIT I: SETSAND FUNCTIONS

1. Sets (Periods12)

Setsand their representations. Empty set. Finiteand Infinite sets. Equal sets. Subsets. Subsetsof the
set of real numbersespecidly intervals (with notations). Power set. Universal set. Venndiagrams. Union
and intersection of sets. Difference of sets. Complement of aset, Properties of Complement sets.

2. Relationsand Functions (Periods14)

Ordered pairs, Cartesian product of sets. Number of elementsin the Cartesian product of two
finite sets. Cartesian product of therealswithitself (uptoRx Rx R).

Definition of relation, pictoria diagrams, domain, co-domain and rangeof arelation. Functionas
aspecia kind of relation from one set to another. Pictoria representation of afunction, domain,
co-domain and range of afunction. Real vaued function of thered variable, domain and range of
thesefunctions, constant, identity, polynomial, rational, modulus, signum and greatest integer
functionswiththeir graphs. Sum, difference, product and quotientsof functions.

3. Trigonometric Functions (Periods 18)

Positive and negative angles. Measuring anglesin radiansand in degreesand conversion from
onemeasureto another. Definition of trigonometric functionswith thehelp of unit circle. Truth of
theidentity sin?x + cos?x = 1, for al x. Signsof trigonometric functions and sketch of their
graphs. Expressing sin (x+ y) and cos (x + y) in terms of sin X, sin vy,
cosxand cosy. Deducing theidentitieslikefollowing:

tanxttany cotxcoty¥l

== "7 cot(xty)=——2"=

tan (x 1) l¥tanxxtany () cot y+ cot X
snx+siny = 2sin X;y.cosX;y,cosx+cosy:2005ﬂcosx;2y
X+y . X-Yy X+Y . X—y

snx—siny = 2COST smT,cosx—cosy:—ZsinTsm 5

| dentitiesrel ated to SN2x, cos2x, tan2x, Sn3x, cos3x and tan3x. Genera solution of trigonometric
equationsof thetypesin® = sin o, cosd = coso. and tand = tan .. Proofsand simpleapplications
of sneand cosineformulae.



UNIT Il : ALGEBRA

1. Principleof Mathematical I nduction (Periods06)

Processof the proof by induction, motivating the gpplication of themethod by looking at natura
numbersastheleast inductive subset of real numbers. The principle of mathematical induction
andsmpleapplications.

N

. Complex Numbersand Quadr atic Equations (Periods 10)

Need for complex numbers, especialy /—1 , tobemotivated by inability to solveevery quadrétic

equation. Brief description of algebraic propertiesof complex numbers. Argand planeand polar
representation of complex numbers. Statement of Fundamental Theorem of Algebra, solution of
guadratic equationsin the complex number system, Square-root of aComplex number.

w

. Linear Inequalities (Periods10)

Linear inequdlities, Algebraic solutionsof lineer inequditiesin onevariableandtheir representation
onthenumber line. Graphicd solution of linear inequalitiesintwo variables. Solution of system of
linear inequalitiesintwo variables- graphialy.

4. Permutationsand Combinations (Periods12)

Fundamental principle of counting. Factoria n. Permutationsand combinations derivation of
formulae and their connections, smpleapplications.

ol

. Binomial Theorem (Periods08)

Higtory, satement and proof of thebinomia theoremfor postiveintegrd indices. Pascd’striangle,
genera and middletermin binomia expansion, smpleapplications.

6. Sequenceand Series (Periods10)

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

tontermsof thespecial series: > n, an and an

UNIT Il : COORDINATE GEOMETRY

1. SraightLines (PeriodsQ9)

Brief recall of 2-D from earlier classes, shifting of origin. Slopeof alineand angle between two
lines. Variousforms of equations of aline: parallel to axes, point-slopeform, slope-intercept
form, two-point form, interceptsform and normal form. Generd equation of aline. Equation of
family of linespassing through the point of intersection of twolines. Distance of apoint froma
line



2. Conic Sections (Periods12)

Sectionsof acone: Circles, ellipse, parabola, hyperbola, apoint, astraight lineand pair of
intersecting linesasadegenerated case of aconic section. Standard equationsand Ssmpleproperties
of parabola, dllipseand hyperbola. Standard equation of acircle.

3. Introductionto Three-dimensional Geometry (Periods08)

Coordinate axes and coordinate planesin three dimensions. Coordinates of apoint. Distance
between two pointsand section formula.

UNIT IV : CALCULUS

Limitsand Derivatives (Periods18)

Derivativeintroduced asrate of change both asthat of distance function and geometrically,
log, (1 + Xx) Nim e’ -
X x—0

of tangent of thecurve, derivativeof sum, difference, product and quotient of functions. Derivatives
of polynomia andtrigonometricfunctions.

1
. Definition of derivative, relateit todope

intuitiveideaof limit. Ixmg

UNITV: MATHEMATICAL REASONING (Periods08)

Mathematically acceptable statements. Connecting words/phrases - consolidating the
understanding of “if and only if (necessary and sufficient) condition”, “implies’, “and/or”, “implied
by”,“and”,“or”, “thereexists’ and their usethrough variety of examplesrelatedtoredl lifeand
Mathematics. Validating the statementsinvol ving the connecting words - difference between
contradiction, converse and contrapositive.

UNIT VI : STATISTICSAND PROBABILITY

1. Satistics (Periods 10)

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

2. Probability (Periods 15)

Random experiments. outcomes, sampl e spaces (set representation). Events: Occurrence of
events, ‘not’, ‘and’ & ‘or’ events, exhaustive events, mutually exclusive events. Axiomatic (set
theoretic) probability, connectionswith thetheoriesof earlier classes. Probability of an event,
probability of ‘not’, ‘and’, & ‘or’ events.



CLASSXII

(Total Periods180)

UNIT I: RELATIONSAND FUNCTIONS

1. Relationsand Functions (Periods10)

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

2. InverseTrigonometric Functions (Periods12)

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

UNIT II:ALGEBRA

1. Matrices (Periods 18)

Concept, notation, order, equality, typesof matrices, zero matrix, trangpose of amatrix, symmetric
and skew symmetric matrices. Addition, multiplication and scalar multiplication of matrices, smple
propertiesof addition, multiplication and scalar multiplication. Non-commuitativity of multiplication
of matricesand existence of non-zero matriceswhose product isthe zero matrix (restrict to square
matricesof order 2). Concept of e ementary row and column operations. I nvertible matricesand
proof of theuniquenessof inverse, if it exists; (Hereall matriceswill haverea entries).

2. Determinants (Periods20)

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

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

UNIT I11: CALCULUS

1. Continuity and Differentiability (Periods18)

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

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

2. Applicationsof Derivatives (Periods10)

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



3. Integrals (Periods20)

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

dx dx
J.X +a’ J.\/x +a? J-\/a 2'J.aX2+|O><+C’J.'\/ax2+bx+c’
I (px+q px+q dx, .[x/a + X dxandI\/x —a?dx,

ax’ +bX+C I\/ax +bx +c

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

to beevaluated.

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

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

5. Differential Equations (Periods 10)

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

of linear differentia equation of thetype—

dy

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

dy +Px = Q, where Pand Q arefunctionsof y or constant

UNIT IV: VECTORSAND THREE-DIMENSIONAL GEOMETRY

1. Vectors (Periods 10)

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

2. Three-dimensional Geometry (Periods12)

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

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

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

Unit VI: Probability (Periods18)

Multiplicationstheorem on probability. Conditiond probability, independent events, tota probability,
Baye' stheorem. Random variable and its probability distribution, mean and variance of haphazard

variable. Repeated independent (Bernoulli) trialsand Binomid distribution.



MATHEMATICS




CHEMISTRY (CLASSES X1 -XII)

RATIONALE

Higher Secondary Stage is the most crucial stage of school education because at this stage specialised
discipline based, content oriented courses are introduced. Students reach this stage after 10 years of
general education and opt for Chemistry with a purpose of mostly for pursuing their career in basic sciences
or professional courses like medicines, engineering, technology and studying courses in applied areas of
science and technology at tertiary level. Therefore, at this stage, there is a need to provide learners with
sufficient conceptual background of Chemistry, which will make them competent to meet the challenges of
academic and professional courses after the higher secondary stage.

National Curriculum Framework - 2005 recommends a disciplinary approach with appropriate rigour
and depth with the care that syllabus is not heavy and at the same time it is comparable to the international
level. It emphasizes a coherent focus on important ideas within the discipline that are properly sequenced
to optimize learning. It recommends that theoretical component of Higher Secondary Science should
emphasize on problem solving methods and the awareness of historical development of key concepts of
science be judiciously integrated into content. The present exercise of syllabus development in Chemistry
at Higher Secondary Stage is based on this framework.

Salient features of the present syllabus are thus:

»  Some background of Chemistry from secondary stage is assumed; however, no specific knowledge
of topics in Chemistry is pre-supposed.

» Thecourse is self-contained and broadly covers fundamental concepts of Chemistry.

»  Attempt has been made to see discipline of Chemistry does not remain only the science of facts
but becomes related to modern applications in the world around us.

»  Thesyllabus provides logical sequencing of the “Units’ of the subject matter with proper placement
of concepts with their linkages for better understanding.

»  Emphasis has been on promoting process - skills, problem solving abilities and applications of
concepts of Chemistry useful in real life situation for making learning of Chemistry more relevant,
meaningful and interesting.

* Aneffort has been made on the basis of feedback, to remove repetition besides reducing the
content by suitably integrating the different content areas.

» Practical syllabus has two components. There are core experiments to be undertaken by the
students in the classroom and will be part of examination while each student will carry out one
investigatory project and submit the report for the examination.

With this background, the Chemistry curriculum at the higher secondary stage attempts to
»  promote understanding of basic principles in Chemistry while retaining the excitement in Chemistry;

e develop aninterest in students to study Chemistry as discipline;



strengthen the concepts developed at the secondary stage and to provide firm foundation for
further learning of Chemistry at tertiary level more effectively;

develop positive scientific attitude, and appreciate contribution of Chemistry towards the
improvement of quality of human life;

develop problem solving skills and nurture curiosity, aesthetic sense and creativity;

inculcate values of honesty, integrity, cooperation, concern for life and preservation of the
environment;

make the learner realise the interface of Chemistry with other disciplines of science such as Physics,
Biology, Geology, etc;

equip students to face challenges related to health, nutrition, environment, population, whether
industries and agriculture.



CLASS XI (THEORY)

(Total Periods 180)

Unit I: Some Basic Concepts of Chemistry (Periods 14)

General Introduction: Importance and scope of chemistry.

Historical approach to particulate nature of matter, laws of chemical combination, Dalton’s atomic
theory: concept of elements, atoms and molecules.

Atomic and molecular masses. Mole concept and molar mass; percentage composition and empirical
and molecular formula; chemical reactions, stoichiometry and calculations based on stoichiometry.

Unit I1: Structure of Atom (Periods 16)

Discovery of electron, proton and neutron; atomic number, isotopes and isobars. Thompson’s model
and its limitations, Rutherford’s model and its limitations, Bohr’s model and its limitations, concept of shells
and subshells, dual nature of matter and light, de Broglie’s relationship, Heisenberg uncertainty principle,
concept of orbitals, quantum numbers, shapes of s, p and d orbitals, rules for filling electrons in orbitals -
Aufbau principle, Pauli exclusion principle and Hund’s rule, electronic configuration of atoms, stability of
half filled and completely filled orbitals.

Unit I11: Classification of Elements and Periodicity in Properties
(Periods 8)

Significance of classification, brief history of the development of periodic table, modern periodic law
and the present form of periodic table, periodic trends in properties of elements —atomic radii, ionic radi,
inert gas radii, ionization enthalpy, electron gain enthalpy, electronegativity, valence. Nomenclature of
elements with atomic number greater than 100.

Unit IV: Chemical Bonding and Molecular Structure (Periods 16)

Valence electrons, ionic bond, covalent bond, bond parameters, Lewis structure, polar character of
covalent bond, covalent character of ionic bond, valence bond theory, resonance, geometry of covalent
molecules, VSEPR theory, concept of hybridization involving s, p and d orbitals and shapes of some
simple molecules, molecular orbital theory of homonuclear diatomic molecules (qualitative idea only).
Hydrogen bond.

Unit V: States of Matter: Gases and Liquids (Periods 14)

Three states of matter, intermolecular interactions, types of bonding, melting and boiling points,role of
gas laws in elucidating the concept of the molecule, Boyle’s law, Charle’s law, Gay Lussac’s law, Avogadro’s
law, ideal behaviour, empirical derivation of gas equation, Avogadro number, ideal gas equation. Kinetic
energy and molecular speeds (elementary idea), deviation from ideal behaviour, liquefaction of gases,
critical temperature.

Liquid State —Vapour pressure, viscosity and surface tension (qualitative idea only, no mathematical
derivations).



Unit VI: Thermodynamics (Periods 18)

Concepts of system, types of systems, surroundings, work, heat, energy, extensive and intensive
properties, state functions.

First law of thermodynamics — internal energy and enthalpy, heat capacity and specific heat,
measurement of AU and AH, Hess’s law of constant heat summation, enthalpy of : bond dissociation,
combustion, formation, atomization, sublimation, phase transition, ionization, solution and dilution.

Introduction of entropy as a state function, Second law of thermodynamics, Gibbs energy change for
spontaneous and non-spontaneous process, criteria for equilibrium.

Third law of thermodynamics —Brief introduction.

Unit VII: Equilibrium (Periods 20)

Equilibrium in physical and chemical processes, dynamic nature of equilibrium, law of mass action,
equilibrium constant, factors affecting equilibrium — Le Chatelier’s principle; ionic equilibrium — ionization
of acids and bases, strong and weak electrolytes, degree of ionization, ionization of polybasic acids, acid
strength, concept of pH., Hydrolysis of salts (elementary idea), , buffer solutions, Henderson equation,
solubility product, common ion effect (with illustrative examples).

Unit VIII : Redox Reactions (Periods 6)

Concept of oxidation and reduction, redox reactions, oxidation number, balancing redox reactions in
terms of loss and gain of electron and change in oxidation numbers, applications of redox reactions.

Unit IX Hydrogen (Periods 8)

Position of hydrogen in periodic table, occurrence, isotopes, preparation, properties and uses of
hydrogen; hydrides —ionic, covalent and interstitial; physical and chemical properties of water, heavy
water; hydrogen peroxide-preparation, reactions, use and structure; hydrogen as a fuel.

Unit X: s- Block Elements (Alkali and Alkaline earth metals) (Periods 14)

Group 1 and Group 2 elements:

General introduction, electronic configuration, occurrence, anomalous properties of the first element
of each group, diagonal relationship, trends in the variation of properties (such as ionization enthalpy,
atomic and ionic radii), trends in chemical reactivity with oxygen, water, hydrogen and halogens; uses.

Preparation and Properties of Some Important Compounds:

Sodium carbonate, sodium chloride, sodium hydroxide and sodium hydrogencarbonate, biological
importance of sodium and potassium.

Ca0, CaCO,, and industrial use of lime and limestone, biological importance of Mgand Ca.

Unit XI: Some p-Block Elements (Periods 16)

General Introduction to p-Block Elements

Group 13 elements: General introduction, electronic configuration, occurrence, variation of properties,
oxidation states, trends in chemical reactivity, anomalous properties of first element of the group; Boron-
physical and chemical properties, some important compounds: borax, boric acids, boron hydrides. Aluminium:
uses, reactions with acids and alkalies.



Group 14 elements: General introduction, electronic configuration, occurrence, variation of properties,
oxidation states, trends in chemical reactivity, anomalous behaviour of first element. Carbon - catenation,
allotropic forms, physical and chemical properties; uses of some important compounds: oxides.

Important compounds of silicon and a few uses : silicon tetrachloride, silicones, silicates and zeolites,
their uses.

Unit XI1: Organic Chemistry — Some Basic Principles and Techniques
(Periods 14)

General introduction, methods of purification, qualitative and quantitative analysis, classification and
IUPAC nomenclature of organic compounds.

Electronic displacements in a covalent bond: inductive effect, electromeric effect, resonance and
hyper conjugation.

Homolytic and heterolytic fission of a covalent bond: free radicals, carbocations, carbanions;
electrophiles and nucleophiles, types of organic reactions.

Unit XI11: Hydrocarbons (Periods 16)

Classification of Hydrocarbons.
Aliphatic Hydrocarbons:

Alkanes — Nomenclature, isomerism, conformations (ethane only), physical properties, chemical
reactions including free radical mechanism of halogenation, combustion and pyrolysis.

Alkenes—Nomenclature, structure of double bond (ethene), geometrical isomerism, physical properties,
methods of preparation; chemical reactions: addition of hydrogen, halogen, water, hydrogen halides
(Markovnikov’s addition and peroxide effect), ozonolysis, oxidation, mechanism of electrophilic addition.

Alkynes—Nomenclature, structure of triple bond (ethyne), physical properties, methods of preparation,
chemical reactions: acidic character of alkynes, addition reaction of - hydrogen, halogens, hydrogen halides
and water.

Aromatic hydrocarbons — Introduction, [IUPAC nomenclature; Benzene: resonance, aromaticity ;
chemical properties: mechanism of electrophilic substitution — nitration sulphonation, halogenation, Friedel
Craft’s alkylation and acylation; directive influence of functional group in mono-substituted benzene;
carcinogenicity and toxicity.

Unit XIV: Environmental Chemistry (Periods 6)

Environmental pollution — Air, water and soil pollution, chemical reactions in atmosphere, smogs,
major atmospheric pollutants; acid rain, ozone and its reactions, effects of depletion of ozone layer,
greenhouse effect and global warming — pollution due to industrial wastes; green chemistry as an alternative
tool for reducing pollution, strategy for control of environmental pollution.



PRACTICALS

Total Periods 60

Micro-chemical methods are available for several of the practical experiments. Wherever possible
such techniques should be used.
A. Basic Laboratory Techniques (Periods 2)
1. Cutting glass tube and glass rod
2. Bendingaglass tube
3. Drawing outaglass jet
4. Boringacork

B. Characterization and Purification of Chemical Substance

(Periods 6)
1. Determination of melting point of an organic compound.
2. Determination of boiling point of an organic compound.
3. Crystallization involving impure sample of any one of the following:
Alum, copper sulphate, Benzoic acid.
C. Experiments Related to pH Change (Periods 6)

(@ Any one of the following experiments:

» Determination of pH of some solutions obtained from fruit juices, solutions of known and
varied concentrations of acids, bases and salts using pH paper or universal indicator.

» Comparing the pH of solutions of strong and weak acid of same concentration.
* Study the pH change in the titration of a strong acid with a strong base using universal indicator.
(b) Study of pH change by common-ion effect in case of weak acids and weak bases.

D. Chemical Equilibrium (Periods 4)

One of the following experiments:

(@) Study the shiftin equilibrium between ferric ions and thiocynate ions by increasing /decreasing
the concentration of either of the ions.

(b) Study the shift in equilibrium between [Co (H,0),J*"and chloride ions by changing the concentration
of either of the ions .

E. Quantitative Estimation (Periods 16)

»  Using achemical balance.
» Preparation of standard solution of oxalic acid.

»  Determination of strength of a given solution of sodium hydroxide by titrating it against standard
solution of oxalic acid.

*  Preparation of standard solution of sodium carbonate.



»  Determination of strength of a given solution of hydrochloric acid by titrating it against standard
sodium carbonate solution.

F. Qualitative Analysis (Periods 16)
(a) Determination of one anion and one cation in a given salt

Cations - Pb*,Cu®", As** A" Fe*", Mn* Ni**,Zn*,Co*" ,Ca**,Sr**,Ba*,Mg*" ,NH;

Anions - CO%",$*7,S027,50%,NO;,NO;,CI",Br",1I",PO},C,07,CH,COO"
(Note : Insoluble salts excluded)
(b) Detection of nitrogen, sulphur, chlorine, in organic compounds.

Project (Periods 10)

Scientific investigations involving laboratory testing and collecting information from other sources.

A few suggested projects

»  Checking the bacterial contamination in drinking water by testing sulphide ions.
»  Study of the methods of purification of water.

»  Testing the hardness, presence of iron, fluoride, chloride etc. depending upon the regional variation
in drinking water and the study of causes of presences of these ions above permissible limit (if

any)

» Investigation of the foaming capacity of different washing soaps and the effect of addition of
sodium carbonate on them.

»  Study of the acidity of different samples of the tea leaves.

»  Determination of the rate of evaporation of different liquids.

» Study of the effect of acids and bases on the tensile strength of fibers.
*  Analysis of fruit and vegetable juices for their acidity.

Note: Any other investigatory project, which involves about 10 periods of work, can be chosen with
the approval of the teacher.

CLASS XII (THEORY)
Total Periods 180

Unitl: Solid State (Periods 12)

Classification of solids based on different binding forces :molecular, ionic covalent and metallic solids,
amorphous and crystalline solids(elementary idea),unit cell in two dimensional and three dimensional lattices,
calculation of density of unit cell, packing in solids, packing efficiency, voids ,number of atoms per unit cell
in a cubic unit cell, point defects, electrical and magnetic properties, Band theory of metals ,conductors,
semiconductors and insulators and n and p type semiconductors .

Unit 11 : Solutions (Periods 12)

Types of solutions, expression of concentration of solutions of solids in liquids, solubility of gases in
liquids, solid solutions, colligative properties —relative lowering of vapour pressure, Raoult’s law , elevation
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of B.P,, depression of freezing point, osmotic pressure, determination of molecular masses using colligative
properties, abnormal molecular mass, Vant Hoff factor.

Unit I11: Electrochemistry (Periods 14)

Redox reactions; conductance in electrolytic solutions, specific and molar conductivity variations of
conductivity with concentration, Kohlrausch’s Law, electrolysis and laws of electrolysis (elementary idea),
dry cell —electrolytic cells and Galvanic cells; lead accumulator, EMF of a cell, standard electrode potential,
Nernst equation and its application to chemical cells. Relation between Gibbs energy change and EMF of
acell, fuel cells; corrosion.

Unit IV: Chemical Kinetics (Periods 12)

Rate of a reaction (average and instantaneous), factors affecting rates of reaction: concentration,
temperature, catalyst; order and molecularity of a reaction; rate law and specific rate constant, integrated
rate equations and half life (only for zero and first order reactions); concept of collision theory (elementary
idea, no mathematical treatment).Activation energy, Arrhenious equation.

UnitV: Surface Chemistry (Periods 8)

Adsorption — physisorption and chemisorption; factors affecting adsorption of gases on solids; catalysis
:homogenous and heterogeneous, activity and selectivity: enzyme catalysis; colloidal state: distinction between
true solutions, colloids and suspensions; lyophillic, lyophobic multimolecular and macromolecular colloids;
properties of colloids; Tyndall effect, Brownian movement, electrophoresis, coagulation; emulsions — types
of emulsions.

Unit VI: General Principles and Processes of Isolation of Elements (Periods 8)

Principles and methods of extraction — concentration, oxidation, reduction electrolytic method and
refining; occurrence and principles of extraction of aluminium, copper, zinc and iron.

Unit VII: p-Block Elements (Periods 14)

Group 15 elements: General introduction, electronic configuration, occurrence, oxidation states,
trends in physical and chemical properties; nitrogen — preparation, properties and uses; compounds of
nitrogen: preparation and properties of ammonia and nitric acid, oxides of nitrogen ( structure only);
Phosphorous-allotropic forms; compounds of phosphorous: preparation and properties of phosphine
halides (PCI,, PCI.) and oxoacids (elementary idea only).

Group 16 elements : General introduction, electronic configuration, oxidation states, occurrence,
trends in physical and chemical properties; dioxygen: preparation, properties and uses; classification of
oxides; ozone. Sulphur—allotropic forms; compounds of sulphur: preparation, properties and uses of
sulphur dioxide; sulphuric acid: industrial process of manufacture, properties and uses, oxoacids of sulphur
(structures only).

Group 17 elements : General introduction, electronic configuration, oxidation states, occurrence,
trends in physical and chemical properties; compounds of halogens: preparation, properties and uses of
chlorine and hydrochloric acid, interhalogen compounds, oxoacids of halogens (structures only).

Group 18 elements: General introduction, electronic configuration, occurrence, trends in physical
and chemical properties, uses.



Unit VIII: d and f Block Elements (Period 14)

General introduction ,electronic configuration, occurrence and characteristics of transition metals,
general trends in properties of the first row transition metals — metallic character, ionization enthalpy;,
oxidation states, ionic radii, colour, catalytic property, magnetic properties, interstitial compounds, alloy
formation. Preparation and properties of K.Cr,O,and KMnO,.

Lanthanoids—electronic configuration, oxidation states, chemical reactivity and lanthanoid contraction
and its consequences.

Actinoids — Electronic configuration, oxidation states and comparison with lanthenoids .

Unit IX Coordination Compounds (Period 12)

Coordination compounds : Introduction, ligands, coordination number, colour, magnetic properties
and shapes, IUPAC nomenclature of mononuclear coordination compounds, bonding, Werner’s theory
VBT,CFT; isomerism (structural and stereo)importance of coordination compounds (in qualitative analysis,
extraction of metals and biological systems).

Unit X: Haloalkanes and Haloarenes (Periods 12)

Haloalkanes: Nomenclature, nature of C-X bond, physical and chemical properties, mechanism of
substitution reactions. Optical rotation.

Haloarenes: Nature of C-X bond, substitution reactions (directive influence of halogen for
monosubstituted compounds only).

Uses and environmental effects of —dichloromethane, trichloromethane, tetrachloromethane, iodoform,
freons, DDT.

Unit XI: Alcohols, Phenols and Ethers (Periods 12)

Alcohols: Nomenclature, methods of preparation, physical and chemical properties (of primary
alcohols only); identification of primary, secondary and tertiary alcohols; mechanism of dehydration, uses,
with special reference to methanol and ethanol.

Phenols : Nomenclature, methods of preparation, physical and chemical properties, acidic nature of
phenol, electrophillic substitution reactions, uses of phenols.

Ethers : Nomenclature, methods of preparation, physical and chemical properties, uses.

Unit XI1: Aldehydes, Ketones and Carboxylic Acids (Period 12)

Aldehydes and Ketones: Nomenclature, nature of carbonyl group, methods of preparation, physical
and chemical properties, and mechanism of nucleophilic addition, reactivity of alpha hydrogen in aldehydes;
uses.

Carboxylic Acids: Nomenclature, acidic nature, methods of preparation, physical and chemical
properties; uses.

Unit XI11: Organic Compounds Containing Nitrogen (Periods 10)

Amines: Nomenclature, classification, structure, methods of preparation, physical and chemical
properties, uses, identification of primary secondary and tertiary amines.

Cyanides and Isocyanides —will be mentioned at relevant places in context.
Diazonium salts: Preparation, chemical reactions and importance in synthetic organic chemistry.



Unit X1V: Biomolecules (Periods 12)

Carbohydrates — Classification (aldoses and ketoses), monosaccharide (glucose and fructose), D-L
configuration, oligosaccharides (sucrose, lactose, maltose), polysaccharides (starch, cellulose, glycogen):
importance.

Proteins - Elementary idea of a - amino acids, peptide bond, polypeptides, proteins, primary structure,
secondary structure, tertiary structure and quaternary structure (qualitative idea only), denaturation of
proteins; enzymes.

Hormones —Elementary idea (excluding structure).
Vitamins — Classification and functions.
Nucleic Acids: DNA and RNA

Unit XV: Polymers (Periods 8)

Classification — Natural and synthetic, methods of polymerization (addition and condensation),
copolymerization. Some important polymers: natural and synthetic like polythene, nylon, polyesters, bakelite,
rubber. Biodegradable and non-biodegradable polymers.

Unit XVI: Chemistry in Everyday Life (Periods 8)

1. Chemicals in medicines —analgesics, tranquilizers, antiseptics, disinfectants, antimicrobials,
antifertility drugs, antibiotics, antacids, antihistamines.

Chemicals in food — preservatives, artificial sweetening agents, elementary idea of antioxidants.
Cleansing agents — soaps and detergents, cleansing action.

PRACTICALS

Total Periods 60

Micro-chemical methods are available for several of the practical experiments. \Wherever possible
such techniques should be used.

A. Surface Chemistry (Periods 5)

(@) Preparation of one lyophilic and one lyophobic sol.
Lyophilic sol : starch, egg albumin and gum.
Lyophobic sol : aluminium hydroxide, ferric hydroxide, arsenious sulphide.
(b) Dialysis of sol prepared in (a) above.
(c) Study of the role of emulsifying agent in stabilizing the emulsions of different oils.

B. Chemical Kinetics (Periods 4)

(@) Effectof concentration and temperature on the rate of reaction between sodium  thiosulphate
and hydrochloric acid .

(b) Study of reaction rates of any one of the following:
() Reaction of iodide ion with hydrogen peroxide at room temperature
using different concentrations of iodide ions.

(i) Reaction between potassium iodate (KIO,) and sodium sulphite (Na,SO,)  using starch
solution as indicator (clock reaction). 10



C. Thermochemistry (Periods 4)

Any one of the following experiments :

(@) Enthalpy of dissolution of copper sulphate or potassium nitrate.

(b) Enthalpy of neutralization of strong acid (HCI) and strong base (NaOH)

(c) Determination of enthalpy change during interaction (Hydrogen bond formation) between acetone
and chloroform.

D. Electrochemistry (Periods 2)

Variation of cell potential in Zn/Zn*//Cu?*/Cu with change in concentration of electrolytes (CuSO, or
ZnS0,) at room temperature.

E. Chromatography (Periods 2)

(@) Separation of pigments from extracts of leaves and flowers by paper  chromatography and
determination of R values.

(b) Separation of constituents present in an inorganic mixture containing two cations only (constituents
having wide difference in R, values to be provided).

F. Preparation of Inorganic Compounds (Periods 4)

(@) Preparation of double salt of ferrous ammonium sulphate or potash alum.
(b) Preparation of potassium ferric oxalate.

G. Preparation of Organic Compounds (Periods 2)

Preparation of any one of the following compounds:
(@) Acetanilide

(b) Di-benzal acetone

(c) p-Nitroacetanilide

(d) Aniline yellow or 2 - Napththol aniline dye

H. Test for the Functional Groups Present in Organic Compounds (Periods 5)

Unsaturation, alcoholic, phenolic, aldehydic, ketonic, carboxylicandamino  (primary) groups.

I. Characteristic Tests of Carbohydrates, Fats and Proteins in Pure Samples and Their

Detection in Given Food Stuffs. (Period 4)

J. Determination of Concentration/Molarity of KMnO, Solution by Titrating it againsta

Standard Solution of — (Periods 10)
() Oxalicacid

(i) Ferrousammonium sulphate
(Students will be required to prepare standard solutions by weighing themselves).
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K. Qualitative Analysis (Periods 16)

Determination of one cation and one anion in a given salt.

Cations - Pb**,Cu*", As*" AI** [Fe*", Mn* Ni**,Zn*,Co*",Ca*,Sr*" ,Ba**,Mg*" ,NH;

Anions - CO%,$*,S02",S02",NO;,NO;,CI™,Br™,I",PO¥",C,0%",CH,CO0"

(Note : Insoluble salts excluded)

Projects (Periods10)

Scientific investigations involving laboratory testing and collecting information from other sources.

A few suggested projects

Study of presence of oxalate ions in guava fruit at different stages of ripening.
Study of quantity of casein present in different samples of milk.

Preparation of soybean milk and its comparison with the natural milk with respect to curd
formation, effect of temperature, etc.

Study of the effect of potassium bisulphate as food preservative under various conditions
(temperature, concentration, time etc.)

Study of digestion of starch by salivary amylase and effect of pH and temperature on it.

Comparative study of the rate of fermentation of following materials: wheat flour, gram flour,
potato juice, carrot juice etc.

Extraction of essential oils present in Saunf (aniseed), Ajwain (carum), lllaichi (cardamom).

Study of common food adulterants in fat, oil, butter, sugar, turmeric powder, chilli powder and
pepper.

Note: Any other investigatory project, which involves about 10 periods of work, can be chosen with
the approval of the teacher. In addition models and exhibits for exhibition ,depicting basic principles and
application in daily life may also be included .
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