Physics

I ntroduction
According to NCF 2005, the curriculum

of the subject Physics is upgraded for higher

secondary stage. This curriculum is comparable
to the international standards which are useful
for the students in Maharashtra State for
different types of competitive examinations
conducted in India. All the units of the subject
from NCERT curriculum are divided into two
years conveniently in Maharashtra State.

Continuity in the curriculum is maintained in

Std. XI & XIlI, which is not in NCERT

curriculum. All the students appear for the

competitive examinations only after +2 stage
throughout India.

This syllabus has been designed in
accordance with the guidelines shown in the
final version of common core syllabii of
COBSE, Delhi. Accordingly few additional sub
units have been added.
Objectives
1. Emphasis on basic

understanding of the content.

2. Emphasis on use of Sl units, symbols,
nomenclature of physical quantities and
formulations as per internationa standards.

3. Providing logica sequencing of units of
the subject matter and proper placement
of concepts with their linkage for better
learning.

4. Reducing the curriculum load by
eliminating overlapping of concepts/
content within the discipline and other
disciplines.

conceptual
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Promotion of process-skills, problem-
solving abilities and applications of Physics
concepts.

Strengthen the concepts developed at the
secondary stage to provide firm foundation
for further learning in the subject.
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 in learners.

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

Sd. Xl

M easurements

Introduction, Need for measurement, Units
for measurement, System of Units,

S.I. Units, Fundamental and derived units,
Dimensiona analysis, Order of magnitude
and significant figures, Accuracy and errors
in measurement.

Scalars and Vectors

Addition and subtraction of vectors,
Product of vectors.

Projectile motion

Uniformly accelerated motion along
straight line, Non uniform motion, Position
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time graph and velocity-time graph,
Equation of a projectile path, Time of
flight, Horizonta range, Maximum height
of a projectile, Relative velocity.

Force

Types of forces, General idea of
gravitation, electromagnetic and nuclear
forces, Law of conservation of momentum,
Work done by a variable force. Work-
energy theorem, Elastic and inelastic
collisions in one and two dimensions,
Inertial and non-intertial frames, Moment
of force, Couple and properties of couple,
Centre of mass, Centre of gravity,
Conditions of equilibrium of arigid body.
Friction in solids and liquids

Origin and nature of frictional forces, Laws
of static friction, Laws of kinetic friction,
Pressure due to fluid column, Pascal’s
Law and its applications, Effect of gravity
on fluid pressure, Viscosity, Streamline
flow, Turbulent flow, Viscous force,
Newton’'s formula, Stokes' law, Equation
for termina velocity, Raynold’'s number,
Bernoulli’s principle and its applications.
Sound Waves

Waves and oscillations, Progressive waves,
Characteristics of transverse waves,
Characteristics of longitudinal waves,
Sound as longitudinal wave motion,
Relation between v, f and, A Newton’s
formula for velocity of sound, Laplace's
correction.

Thermal properties of matter
Temperature and heat, Measurement of
temperature, Ideal-gas equation and
absolute temperature, Therma expansion,
Specific heat capacity, Caorimetry, Change
of state, Latent heat, Heat transfer.

10.
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Refraction of Light

Refraction of monochromatic light, Snell’s
law, Total internal reflection, Critical angle,
Optical fibre, Dispersion of light, Prism
formula, Angular dispersion and dispersive
power, Rainbow, Scattering of light, Blue
colour of sky, Colour of sun at sunrise and
sunset. Elementary idea of Raman effect.
Ray optics

Reflection of light by spherical mirrors,
Refraction at single curved surface, Lens
maker’s equation, Combination of thin
lenses in contact, Concept of conjugate
focii, Correction of eye defects, Magnifying
power of simple microscope, Magnifying
power of compound microscope,
Magnifying power of telescope, Reflecting
telescope - schematic diagram with
explanation.

Electrostatics

Frictiona electricity, Charges and their
conservation, Coulomb’s law and dielectric
constant, Forces between multiple electric
charges, Superposition principle of forces,
Continuous distribution of charges,
Concept of charge density, Electric field
intensity, Potential energy, Electric
potential due to point charge, Relation
between electric field intensity and
potential, Potential difference, Volt and
electron volt, Electric dipole and dipole
moment, Electric lines of force.
Equipotential surfaces, PE. of single charge
and system of charges.

Current electricity

Ohm’s law, Resistance, Specific resistance,
Temperature dependence of resistance,
Colour code of carbon resistor, Series and
paralel combination of resistors, E.M.F
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and internal resistance of cell, Work done
by eectric current, Power in electric circuit,
Cellsin series and in parallel, Elementary
idea of secondary cells.
Magnetic effect of electric current
Oersted’'s experiment, Biot Savart's law,
Right hand rule, Magnetic induction at the
centre of circular coil carrying current,
Magnetic induction at a point along the
axis of a coil carrying current, Fleming's
left hand rule, Force between two infinitely
long current carrying parallel conductors,
Definition of Ampere, Force acting on a
conductor carrying current in magnetic
field, Torgue on a current loop in magnetic
field.
Magnetism
Origin of magnetism due to moving
charges, Equivalence between magnetic
dipole and circular coil carrying current,
Definition of magnetic dipole moment and
its unit, Torque acting on a magnet in
uniform magnetic induction, Bar magnet
as an equivalent solenoid, Magnetic field
lines, Magnetic induction due to bar
magnet at a point along the axis and a a
point along equator, Earth’s magnetic field
and magnetic elements, Electromagnets
and factors affecting their strength.
Electromagnetic waves
Electromagnetic waves and their
characteristics, Transverse nature of
electromagnetic waves, Electromagnetic
spectrum, Space communication,
Propagation of electromagnetic waves in
atmosphere.

List of Practicals - Sd. Xl

Use of Vernier Callipers.
Use of Screw gauge.
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To determine radius of curvature of a
given spherical surface by a spherometer.
To find the weight of a given body using
paralelogram law of vectors.
To study the relationship between force of
limiting friction and normal reaction and
to find co-efficient of friction between a
block and a horizontal surface.
To determine resistance per cm of a given
wire by plotting a graph of potential
difference versus current.
To find the 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 lens
by plotting graphs between ‘U’ and
‘v'or between ‘1/u’ and ‘1/v'.
To find the focal length of a convex mirror,
using a convex lens.
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 angle of incidence and angle of
deviation.
To determine refractive index of a glass
using a travelling microscope.
To find refractive index of a liquid by
using (i) concave mirror, (ii) convex lens
and plane mirror.
To determine specific heat capacity of a
given (i) liquid (ii) solid, by method of
mixtures.

List of Activities - Sd. Xl

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

To determine mass of a given body using
a meter scale by principle of moments.
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To plot a graph for a given set of data, r’:h”,
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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 range of a jet of
water with angle of projection.

To measure resistance, voltage (AC/DC),
current (AC) and check continuity of a
given circuit using multimeter.

To observe refraction and lateral deviation
of a beam of light incident obliquely on a
glass dab.

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

To obtain a lens combination with the
specified focal length by using two lenses
from the given set of lenses.

To note the change in level of liquid in a
container on heating and interpret the
observations.

Sd. XII

Circular motion

Angular displacement, Angular velocity
and angular acceleration, Relation between
linear velocity and angular velocity,
Uniform circular motion, Radial
acceleration, Centripetal and centrifugal
forces, Banking of roads, Vertical circular
motion due to earth’s gravitation, Equation
for velocity and energy at different
positions of vertical circular motion.
Kinematical equations for circular motion
in analogy with linear motion.

2.

Gravitation

Newton’s law of gravitation, Projection of
satellite, Periodic time, Statement of
Kepler’'s laws of motion, Binding energy
and escape velocity of a satellite,
Weightlessness condition in orbit, Variation
of ‘g’ due to atitude, lattitude, depth and
motion, Communication satellite and its
uSes.

Rotational motion

Definition of M.I., K.E. of rotating body,
Rolling motion, Physical significance of
M.1., Radius of gyration, Torque, Principle
of paralel and perpendicular axes, M.I. of
some regular shaped bodies about specific
axes, Angular momentum and its
conservation.

Oscillations

Explanation of periodic motion, SH.M.,
Differential equation of linear S.H.M.
Projection of U.C.M. on any diameter,
Phase of SH.M., K.E. and PE. in SH.M.,
Composition of two S.H.M.’s having same
period and along same line, Simple
pendulum, Damped S.H.M.

Elasticity

General explanation of elastic property,
Plasticity, Deformation, Definition of stress
and strain, Hooke's law, Poisson’s ratio,
Elastic energy, Elastic constants and their
relation, Determination of ‘Y’, Behaviour
of metal wire under increasing load,
Applications of elastic behaviour of
materials.

Surface tension

Surface tension on the basis of molecular
theory, Surface energy, Surface tension,
Angle of contact, Capillarity and capillary
action, Effect of impurity and temperature
on surface tension.




