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PHY SICS(CLASSESXI —XII)

Thesyllabusfor Physicsat the Higher Secondary Stage has been developed with aview that this stage of
school educationiscrucia and challenging asit isatransition from general scienceto discipline-based
curriculum. The recommendationsof Nationa Curriculum Framework-2005 havebeenfollowed, keeping
thedisciplinary approachwith rigour and depth, appropriate to the comprehensionlevel of learners. Due
care hasbeen taken that the syllabusisnot heavy and a the sametimeit iscomparableto theinternational
gandards. Thesyllabusprovideslogica sequencing of the subject matter with proper placement of concepts
withtheir linkagesfor better understanding.

It isexpected that the syllabuswill help to develop aninterest inthelearnersto study Physicsasa
disciplineand inculcatein learnerstheahilities, useful conceptsof Physicsin rea-life stuationsfor making
learning of Physicsrelevant, meaningful and interesting. Thelearner isexpected to redlize and appreciate
theinterface of Physicswith other disciplines.

RATIONALE

The higher secondary stageis crucial and challenging stage of school education asit isatransition from
general scienceto discipline-based curriculum. Physicsis being offered asan elective subject at the higher
secondary stage of school education. At thisstage, the students take up Physics, asadiscipline, with a
purpose of pursuingtheir future careersinbasic sciencesor professona courseslike medicine, engineering,
technology and studying coursesin applied areas of science and technology at tertiary level. Thereisa
need to provide the learnerswith sufficient conceptual background of Physicswhich would eventually
makethem competent to meet the challenges of academic and professond coursesafter thehigher 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 Physicsknowledge, and dso theeducationa and curricular concernsandissues provided inthe National
Curriculum Framework-2005.

The recommendations of National Curriculum Framework-2005 have beenfollowed, keeping the
disciplinary approach with rigour and depth, appropriateto the comprehension leve of learners. Duecare
has beentaken that the syllabusis not heavy and at the sametime, it is comparable to theinternational
standards. Also, it isessential to develop linkageswith other disciplinesfor better learning of Physics
concepts and establishing relationship with daily-life stuationsand life-skills.

SALIENT FEATURES

»  Emphasison basic conceptual understanding of content.

*  Promoting process-sKills, problem-solving ahilitiesand applications of Physics concepts/content,
useful inred-life stuationsfor making Physicslearning more relevant, meaningful and interesting.

» Emphasisonuseof Sl Units, Symbols, nomenclature of physicd quantitiesand formulationsas
per internationa standards.

» Emphasison Physics-related technological/industrial aspectsto cope up with changing demand
of society committed to theuse of Physics, technology and informatics.

»  Providing logica sequencing of the‘Units' of the subject matter and proper placement of concepts
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withtherr linkagesfor better learning and matching the concepts/content with comprehension
level of thelearners.

Reducing the curriculumload by eliminating overlgpping of concepts/content withinthediscipline
of Physics or with other disciplines; reducing the descriptive portion and providing suitable
formulation/depth of trestment appropriateto thecomprehension level of learners, making room
for contemporary core - topicsand emerging curricular areasin Physics.

Thesyllabusisarranged in Unitsspread over two yearsduration. The Unitsareso sequenced as
to providedifferent dimensionsof Physicsasadiscipline. Thetimedlocationfor learning Physics
content per Unit intermsof ingtructional periods have been mentioned for each Unit to help the
Textbook Development Team membersto develop theinstructional material so asto cover it
withinthetimeframe. Each Unit has been arranged with atopic, content related practical work
(one coreexperiment, two activitiesto be evaluated) and suggested investigatory projects (one
project to beevauated). Thereisanimperative need for evaluating thelearnersthrough Continuous
and Comprehensive Evaluation of various concepts covered inaUnit.

With thisbackground, the Physics curriculumat the higher secondary stage attemptsto:

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-lifestuations,

Develop conceptud competenceinthelearnersand make themredize and appreciatetheinterface
of Physicswith other disciplines;

Exposethelearnersto different processesused in Physics-related industrial and technological
goplications,

Develop process-skillsand experimental, observational, manipulative, decision-making and
investigatory skillsinthelearners,

Promote problem-solving ahilitiesand cregtivethinking to develop interest in thelearnersinthe
study of Physicsasadiscipline,

Undergtand therelationship between natureand metter onscientific bass, develop positive scientific
attitude, and appreciatethe contribution of Physcstowardstheimprovement of quality of lifeand
humanwelfare;

Physicsteaching-learning at the higher secondary stage enablesthelearnersto comprehend the
contemporary knowledge and develop aesthetic sensibilitiesand processskills. The experimental
skillsand process-skills developed together with conceptual Physicsknowledge prepare the
learnersfor more meaningful learning experiencesand contribute to thesignificant improvement
of qudlity of life. Thelearnerswould aso gppreciatetheroleand impact of Physicsand technology,
and their linkageswith overall national development.
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CLASSXI (THEORY)

(Total Periods: 180)

Unit I: Physical World and M easurement (Periods 10)
Physics: Scopeand excitement; nature of physicd laws, Physics, technology and society.

Need for measurement: Units of measurement; systemsof units; Sl units, fundamental and derived
units. Length, massand time measurements; accuracy and precision of measuring insruments; errorsin
measurement; sgnificant figures.

Dimensionsof physical quantities, dimensional analysisand its applications.

Unit I1: Kinematics (Periods 30)

Frame of reference, Motioninasraight line: Position-time graph, speed and velocity. Uniformand
non-uniform motion, average speed and instantaneous velocity. Uniformly accelerated motion, velocity-
time and position-timegraphs, relationsfor uniformly accelerated motion (graphical trestment).

Elementary concepts of differentiation and integration for describing motion. Scalar and vector
quantities Postionand digplacement vectors, genera vectorsand notation, equdity of vectors, multiplication
of vectorshy area number; addition and subtraction of vectors. Relativevelocity.

Unit vectors. Resolution of avector in aplane—rectangular components.

Scaar and Vector products of Vectors. Motion in aplane. Cases of uniform velocity and uniform
acceleration— projectilemotion. Uniform circular motion.

Unit I11: Lawsof Motion (Periods 16)

Intuitive concept of force. Inertia, Newton'sfirst law of motion; momentum and Newton’s second
law of motion; impulse; Newton’sthird law of motion. Law of conservation of linear momentumand its
gpplications.

Equilibrium of concurrent forces. Static and kineticfriction, lawsof friction, rolling friction, lubrication.

Dynamicsof uniformcircular motion: Centripetal force, examplesof circular motion (vehicle on
level circular road, vehicle on banked road).

Unit 1 V: Work, Energy and Power (Periods 16)

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

Notion of potentia energy, potentid energy of agpring, conservativeforces, conservation of mechanical
energy (kinetic and potential energies); non-conservativeforces; motioninavertical circle, elastic and
inelastic collisonsinone and two dimensions.

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

Centre of massof atwo-particle system, momentum conservation and centre of massmotion. Centre
of massof arigid body; centre of massof uniformrod.

Moment of aforce, torque, angular momentum, conservation of angular momentum with some
examples.


http://www.pdfcomplete.com/1002/2001/upgrade.htm

&
¥
C

PDF

Click Here & Upgrade
Expanded Features
Unlimited Pages

omplete

Equilibriumot nigid bodies, rigid body rotationand equation of rotational motion, comparison of linear
and rotational motions, moment of inertia, radiusof gyration. Valuesof M.I. for Imple geometrica objects
(no derivation). Statement of parallel and perpendicular axestheorems and their applications.

Unit VI: Gravitation (Periods 14)

Kepler'slawsof planetary motion. Theuniversd law of gravitation. Acceleration dueto gravity and its
variation with atitude and depth.

Gravitational potential energy; gravitational potential. Escgpe velocity, orbital velocity of asatellite.
Geogtationary satellites.

Unit VII: Propertiesof Bulk M atter (Periods 28)

Elastic behaviour, Stress-strain relationship, Hooke's law, Young's modulus, bulk modulus, shear,
modulusof rigidity, poisson'sratio; elastic energy.

Pressure dueto afluid column; Pascal’slaw and its gpplications (hydraulic lift and hydraulic brakes).
Effect of gravity onfluid pressure.

Viscosty, Stokes' law, terminal velocity, Reynold’snumber, sreamlineand turbulent flow. Critical
velocity, Bernoulli’stheoremand its gpplications.

Surface energy and surface tension, angle of contact, excessof pressure, goplication of surfacetenson
ideasto drops, bubblesand capillary rise.

Heat, temperature, therma expanson; thermal expansion of solids, liquids, and gases. Anomalous
expanson. Specific heat capacity: Cp, 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'slaw of cooling and Stefan’s law.

Unit VIIIT: Thermodynamics (Periods12)

Thermd equilibriumand definition of temperature (zeroth law of Thermodynamics). Heat, work and
internal energy. First law of thermodynamics. | sothermal and adiabatic processes.

Second lawof thermodynamics. Reversbleand irreversible processes. Heat enginesand refrigerators.

Unit 1 X: Behaviour of Perfect Gasand Kinetic Theory (Periods8)

Equation of sate of aperfect gas, work done on compressng agas.

Kinetic theory of gases: Assumptions, concept of pressure. Kinetic energy and temperature; rms
gpeed of gasmolecules; degreesof freedom, law of equipartition of energy (satement only) and application
to specific heat capacities of gases; concept of mean free path, Avogadro’s number.

Unit X: Oscillationsand Waves (Periods 28)

Periodic motion—period, frequency, displacement asafunction of time. Periodic functions. Simple
harmonic motion (SHM) and itsequation; phase; oscillations of agpring—restoring forceand force constant;
energy in SHM —kinetic and potential energies, smple pendulum—derivation of expressionfor itstime
period; free, forced and damped oscillations (qualitativeideas only), resonance.

Wave motion. Longitudind and transverse waves, speed of wave motion. Displacement relation for a
progressivewave. Principle of superposition of waves, reflection of waves, standing wavesin stringsand
organ pipes, fundamental mode and harmonics. Beats. Doppler effect.

4
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PRACTICALS
Total Periods 60
SectionA
Experiments
1. Tomeasurediameter of asmall spherical/cylindrical body using Vernier callipers.

© o N o g b~ W

To measureinternal diameter and depth of agiven beaker/caorimeter using Vernier calipersand
hencefinditsvolume.

To measure diameter of agiven wireusing screw gauge.

To measure thickness of agiven sheet using screw gauge.

To measurevolumeof anirregular laminausing screw gauge.

To determineradius of curvature of agiven spherical surfaceby aspherometer.
To determinethe mass of two different objects using abeam balance.

To find theweight of agiven body using parallelogramlaw of vectors.

Using asimple pendulum, plot L-T and L-T? graphs. Hencefind theeffectivelength of asecond's
pendulumusing gppropriate graph.

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

coefficient of friction between ablock and ahorizontal surface.

Tofind thedownwardforce, along aninclined plane, acting onaroller dueto gravitational pull of
the earth and study itsrelationship with theangle of inclination (q) by plotting graph betweenforce
andsng.

Activities

1.
2.

o 0 A~ w

To make apaper scale of givenleast count, e.g. 0.2cm, 0.5 cm.

To determine mass of agiven body using ametre scale by principle of moments.
To plot agraph for agiven set of data, with proper choice of scalesand error bars.
To measuretheforce of limiting friction for rolling of aroller on ahorizonta plane.
To study thevariation in therange of a jet of water with theangle of projection.

To study the conservation of energy of aball rolling down oninclined plane (using adouble
inclined plane).

To study dissipation of energy of a smple pendulum by plotting a graph between square of
amplitudeand time.
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Experiments
1. TodetermineYoung'smodulusof easticity of themateria of agivenwire.
2. Tofindtheforceconstant of ahelica spring by plotting agraph between load and extension.
3. Tostudythevariationin volumewith pressurefor asample of air at constant temperature by
plotting graphs between Pand V, and between Pand 1/V.
4. Todeterminethesurfacetension of water by capillary rise method.
5. Todeterminethe coefficient of viscosity of agiven viscousliquid by measuring thetermina velocity
of agiven spherical body.
6. To study therelationship between thetemperature of ahot body and time by plotting acooling
curve.
7. Todetermine specific heat capacity of agiven (i) solid (i) liquid, by method of mixtures.
8. (i) Tostudy therelation between frequency and length of agivenwire under constant tension
using sonometer.
(i To study therelation betweenthelength of agivenwire and tension for constant frequency
using sonometer.
9. Tofindthe speed of soundinair a roomtemperature using aresonancetubeby two resonance
postions.
Activities
To observechange of state and plot acooling curvefor moltenwax.
2. Toobserveand explaintheeffect of heating on abi-metallic strip.
3. Tonotethechangeinlevel of liquid inacontainer on heating and interpret the observations.
4. To study theeffect of detergent on surfacetension of water by observing capillary rise.
5. To study thefactorsaffecting therate of lossof heat of aliquid.
6. To studytheeffect of load on depression of asuitably clamped meter scaleloaded at (i) at itsend
(if) inthemiddle.
CLASSXII (THEORY)
(Total Periods: 180)
Unit I: Electrostatics (Periods 25)

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

Electricfield, dectricfield dueto apoint charge, electricfield lines, electric dipole, dectricfield dueto
adipole; torqueon adipoleinauniform electric field.

Electric flux, statement of Gauss'stheorem and its applicationsto find field due to infinitely long
straight wire, uniformly charged infinite plane sheet and uniformly charged thin spherical shell (field inside
and outside). 6
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Electric potential, potential difference, electric potentia dueto apoint charge, adipole and system of
charges; equipotential surfaces, electrica potentia energy of asystem of two point chargesand of electric
dipolesinan eectrogtaticfield.

Conductorsandinsulators, free chargesand bound chargesingde aconductor. Didectricsand electric
polarisation, capacitorsand capacitance, combination of capacitorsin seriesandin parallel, capacitance
of aparallel plate capacitor with and without dielectric medium betweenthe plates, energy storedina
capacitor, Van de Graaff generator.

Unit 11: Current Electricity (Periods 22)

Electric current, flow of electric chargesin ametallic conductor, drift velocity and mohility, and their
relation withelectric current; Ohm'slaw, electrical resistance, V-1 characterigtics(linear and non-linear),
electrica energy and power, electrical resstivity and conductivity.

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

Internal resistance of acdll, potentia differenceand emf of acell, combination of cdllsinseriesandin
padld.

Kirchhoff 'slawsand simple applications. Wheatstone bridge, metre bridge.

Potentiometer — principleand applicationsto measure potential difference, and for comparing emf of
two cells, measurement of internal resistance of acell.

Unit I11: M agnetic Effectsof Current and M agnetism (Periods 25)

Concept of magneticfield, Oersted’s experiment. Biot - Savart law and itsapplication to current
carrying circular loop.

Ampere'slaw anditsapplicationsto infinitely long straight wire, straight and toroidal solenoids. Force
onamoving charge in uniform magnetic and e ectric fields. Cyclotron.

Forceonacurrent-carrying conductor in auniformmagnetic field. Force betweentwo parallel current-
carrying conductors— definition of ampere. Torque experienced by acurrent loop in amagnetic field;
moving coil galvanometer —itscurrent sensitivity and converson to ammeter and voltmeter.

Current loop asamagnetic dipoleand its magnetic dipole moment. M agnetic dipole moment of a
revolving electron. Magnetic field intensity due to a magnetic dipole (bar magnet) along its axisand
perpendicular to itsaxis Torque onamagnetic dipole (bar magnet) in auniform magneticfield; bar magnet
asan equivaent solenoid, magnetic field lines; Earth’smagnetic field and magnetic eements.

Para-, dia- and ferro - magnetic substances, with examples.
Electromagnetsand factorsaffecting their strengths. Permanent magnets.

Unit I'V: Electromagneticlnduction and Alternating Currents
(Periods 20)

Electromagnetic induction; Faraday’slaw, induced emf and current; Lenz'sLaw, Eddy currents. Self
and mutual inductance.

Alternating currents, peak and rmsvaue of dternating current/voltage; reactance andimpedance; LC
oscillations (qualitative treatment only), L CR seriescircuit, resonance; power inAC circuits, wattless
current.

AC generator and transformer.
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Unit V: Electromagnetic Waves (Periods4)

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 factsabout their uses.

Unit VI: Optics (Periods 30)

Reflection of light, spherical mirrors, mirror formula. Refraction of light, total internd reflection and its
applications, optical fibres, refraction at spherica surfaces, lenses, thinlensformula, lens-maker’sformula.
Magnification, power of alens, combination of thinlensesin contact combination of alensand amirror.
Refraction and dispersion of light through aprism.

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 waveat aplane
surface using wavefronts.

Proof of lawsof reflection and refractionusing Huygens' principle.

Interference, Young'sdouble hole experiment and expressionfor fringe width, coherent sources and
sustained interference of light.

Diffraction dueto asingledit, width of central maximum.

Resolving power of microscopesand astronomica telescopes. Polarisation, plane polarised light;
Brewster’slaw, uses of plane polarised light and Polaroids.

Unit VII: Dual Natureof Matter and Radiation (Periods8)

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

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

Unit VII1: Atomsand 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, isobar's, isotones.

Radioactivity —apha, betaand gamma particles/rays and their properties; radioactive decay law.
Mass-energy relation, massdefect; binding energy per nucleon and itsvariation with massnumber; nuclear
fissonand fuson.

Unit 1 X: Electronic Devices (Periods 18)

Energy bands in solids (qualitative ideas only), conductors, insulators and semiconductors;
semiconductor diode—1-V characterigicsinforward and reversebias, diodeasarectifier; I-V characteridics
of LED, photodiode, solar cell, and Zener diode; Zener diode asavoltageregulator. Junction transstor,


http://www.pdfcomplete.com/1002/2001/upgrade.htm

&
¥
C

PDF

Click Here & Upgrade
Expanded Features
Unlimited Pages

omplete

transgtor action, characteristics of atrangstor; trangstor asanamplifier (common emitter configuration)
and oscillator. Logic gates (OR,AND, NOT, NAND and NOR). Transistor as aswitch.

Unit X: Communication Sysems (Periods 10)

Elements of acommunication system (block diagram only); bandwidth of signals(speech, TV and
digitd data); bandwidth of transmisson medium. Propagation of electromagnetic wavesinthe amosphere,
sky and spacewave propagation. Need for modulation. Production and detection of anamplitude-modulated
wave.

Practicals
Total Periods 60
Section A

Experiments

1. Tofindresstance of agivenwire usng metre bridge and hence determinethe specific resistance
of itsmateridl.

2. Todetermineresstance per cmof agivenwireby plotting agraph of potential difference versus
current.

To verify thelaws of combination (series/parallel) of resstancesusing ametre bridge.
To comparetheemf ’s of two given primary cdlsusing potentiometer.
To determinetheinterna resistance of given primary cell using potentiometer.

o 0 A~ W

To determineresistance of agalvanometer by half-deflection method and to find its figure of
merit.

7. To convert the given galvanometer (of known resistance of figure of merit) into anammeter and
voltmeter of desired range and to verify the same.

8. Tofind thefrequency of the ac mainswith asonometer.
Activities
1. Tomeasuretheredstance and impedance of aninductor with or without iron core.

2. Tomeasureredstance, voltage (ac/dc), current (ac) and check continuity of agivencircuit using
multimeter.

3. Toassemble ahousehold circuit comprising three bulbs, three (on/off) switches, afuseand a
power source.

To assemblethe components of agiven electrical circuit.
5. Tostudythevariationin potentid drop withlength of awire for asteady current.

6. Todraw thediagramof agiven opencircuit comprisng at least abattery, resstor/rheostat, key,
ammeter and voltmeter. Mark the componentsthat arenot connected in proper order and correct
thecircuit and aso thecircuit diagram.
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To find thevalue of vfor different values of u in case of aconcave mirror and to find the focal
length.
To find thefocal length of a convex mirror, usngaconvex lens.

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

To find thefoca length of aconcave lens, usng aconvex lens.

To determineangle of minimumdeviation for agiven prismby plotting agraph betweentheangle
of incidence and the angle of deviation.

To determinerefractiveindex of aglassdab using atravelling microscope.
To find refractiveindex of aliquid by using (i) concavemirror, (ii) convex lensand plane mirror.
To draw thel-V characteristics curvesof ap-n junctioninforward biasand reverse bias.

To draw the characteristics curve of azener diode and to determineits reverse break down
voltage.

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

Activities

1.

N o o s~ w

Toidentify adiode, anLED, atransistor, and | C, aresstor and acapacitor from mixed collection
of suchitems.

Use of multimeter to (i) identify base of trangstor, (ii) distinguish between npn and pnp type
transistors, (iii) seethe unidirectiona flow of current in case of adiode and an LED, (iv) check
whether agiven electronic component (e.g. diode, trangstor or I1C) isinworking order.

To study effect of intensity of light (by varying distance of the source) onan LDR.

To observerefraction and lateral deviation of abeam of light incident obliquely onaglassdab.
To observepolarization of light usng two polaroids.

To observediffractionof light dueto athindlit.

To study the nature and size of the image formed by (i) convex lens (ii) concave mirror, ona
screen by using acandle and ascreen (for different distances of the candlefromthelens/mirror).

To obtainalenscombination with the specified foca length by using two lensesfromthegiven set
of lenses,

10
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