PHYSICS (CLASSES XI-XII)

The ayllabus for Plwvsics atthe Higher Secondary Srage has been developed with a view thar this stage of
school educationis crucial and challenging as it 15 n transifion from general science to discipline-based
curriculum. The recommendations of National Cumculum Framework- 2005 have been followed, keeping
the disciplinary approach with ripour and depth, appropriate tothe comprehension level of leamers. Due
care has been taken that the svllabus 1s not heavy and at the sanee time it 1s comparable to the mternational
standards, The syllabus provides logical sequencing of the subject matter with proper placement of concepis
with thewr lmkages for befter understanding.

It 15 expected that the syllabus will help to develop an interest in the learners to study Plivsics as
disciphine and ineculeate in leamers the abilines. useful concepts of Pliysics 1 real-life siniations formaking
learming of Physics relevant, meaningfl and interesting. The leamer is expected 1o realize and appreciate
the interface of Physics with other disciplines.

RATIONALE

The higher secondary stage 15 crucial and challenging stage of school education as it isa transttion from
peneral science todiscipline-based curmculum. Physics 1s being offered as an elective subjact at the higher
secondary stage of school education. At this stage, the students take up Plyvsics, as a discipline, with a
purpose of pursting thew furure careers i basic sciences o professienal courses like medicine, engineenng,
technology and smdving courses napplied areas of science and technology ot tertiary level. There 15
need o provide the leamers with sufficient conceptual hackground of Phvsics which would eventually
ke them competént 1o meet the challenges ol acadenne and professional courses after the higher secondarn
SIREEe.

The present effort of reforming and updating the Phvsics curriculum 15 an exeércise based on the
feedback recerved from the school system about existing svilabus and cumeular matenal, large expansion
of Physice knowledge, sand alsothe educational and curricular concemns and 1ssves provaded in the MNational
Curnculum Framework-2005.

The recommendations of National Coresculum Framework-2003 have been followed. keeping the
disciphnary approach with rgour and depth. appropnare io the comprehension level of lbamers. Due care
has been taken that the syllabus 15 not heavy and ar the same time, it 15 comparable o the international
standards. Also, it 1s essential to develop linkages with other disciplines for better learning of Physics
concepts and estabhishing relationship with daihv-life simations and life-skalls.

SALIENT FEATURES
*  Emphass on basic conceptual understanding of content

*  Promoting process-skillz, problam-zobving abilites and applications of Physics concepts/'content,
usetul mreal-life siuations formaking Physics leaming more relevant. meamnetul and interesting.

»  Emphasis on use of 51 Units, Symbols, nomenclanure of phiysical quaniies and formulations as
per international standards.

- Emphass on Physics-related technological industrial aspects to cope up with changing demand
of society commitied fo the use of Physics, technology and informatics,

«  Prowviding logical sequencing of the “Unuts” of the subject matter and proper placementof concepts
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with their inkages for better learming and matchng the eoncepts/conrent with comprelignsion
level of the learners.

Reducing the curmenimm load by eliminating overlappmg of concepiscomient within the discipling
of Physics or with other disciplines; reducing the descriptive portion and providing suitable
fonmulation/depth of treatment appropriate to the comprehension level of learners. making room
for contemporary core - topics and emerging curncular areas in Phvsics.

The syllabus s arranged m Units spread over two years dumtion. The Unts are so sequenced as
to provade difterent dinensions of Pliysics as adiscipline. The nme allocation for learmng Pliysics
content per Lind i rerms of instrcnional periods have been mentioned for each Unit tohelp the
Textbook Development Team members to develop the mstructional material so as o cover it
within the time frame. Esch Unit has been arranged with a topic, content related practical work
{one core expernment, twio activaties to be evalnated and suggested iveshgatory progects{ong
project to be evaluated . There is an imperative need forevaluating the leamers throuph Contimious
and Comprehensive Evaluation of vanous concepis covered ina Ui,

With this backeround, the Phvsics curmcuhomn 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 Physecs at the tertiary level more eftectively and leammg the
refanonshiprwith daidy-life simanons;

Develop conceptual competence mthe leamers and make them reahze and appreciare the mrerface
of Physics with other disciplines;

Expose the leamers 10 different processes used in Phvsics-related industrial and technological
applications;

Develop process-skills and expenmental, observational, manipulative, decision-making and
invesstigatory skills nthe learmers;

Promote problem-solving abilines and creative thinking o develop mizrest in the leamers in the
study of Phivsics as a discipling;

U nderstand the relationship between natare and matter on scientific basis, develop positive sciennfic
attitude, and apprectate the contribution of Phvsics towards the improvement of quality of life and
Iunan welfare,

Physics teaching-learmng at the higher secondary stage enables the leamers to comprehend the
comntempocary knowledge and develop aesihetic sensibilities and process skills, The experinental
skills and process-skills developed togather wath conceprual Phvses knowledge prepare the
leamers tor more meamngfil leamung expenences and contnbute to the sgmificant improvement
ofquality oflife. The learners would also appeaciare te rode and impact of Phvsics and technology,
and their inkages with ovemll national development.
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CLASS XI(THEORY)

{ Total Perinds: 180)

Unit I: Phvsical World and Measurement Perinds 10)

Plyvsics: Seope and excitement; nature of physical lavws; Phivsics, technology and society.,

Need for measiwenmens: Units of mensurement: syvatems of umts; STwuts, fundamental and dermved
uruts. Lendth. mass and fime measirements: accuracy and precision of measunng msniments; &1
MEAsIrement; signifcant Hgures.

Thmenswons of plivsical quantimes, diumensional analyss and s appheanons.

Unit IT: Kinematics (Periods 30y

Frame of reference. Motion in a straight line: Position-time graph, speed and velociry, Uniform and
non-unifonm motion, average speed and mstantaneous velocity, Unifonnly eccelerated motion, velocity-
time and position-time graphs, refations for uniformby accelerated motion {graphical treatment).

Elementary concepts of differentiation and integration for describing motion. Sealar ard vecior
qrearities: Position and displacement vectors. geneml vectors and notation, equality of vectors, maltiplication
ot vectors by a real mimber; addiion and subtrachion of vectors, Relative valocity.

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

Scalar and Vector products of Vectors. Motion mn a plane. Cases of uniform velocity and unitonm
acceleranion — projectile monon. Uniform circular motion

Umin IT: Laws of Motlon iPerieds 1)

Intuitive conceps of force, Inertia, Newton's first [aw of motion; momentum and Newton's second
[aw of motion; impulse; Newtons third law of motion. Law of conservation of linear momentum and it=
applications.

Equilibrmum of concurment forees. Static and kinetic fnction. laws of ficton, olling fnetson, lnbocation
Dvnennies af witform cwvcular merion: Centripetal force, examples of cireular motion (vehicle on
level circular road. vehicle on banked road).

Unit IV: Work, Energy and Power iPerinds 16)

Work done by a constant foree and a variable force; Kingtic energy, work-energy theorem, power,

MNotion of potential energy. potential ensnmy of a spnng, conservative forees: conservaton ofimachancal
energy (kinatic and poteatial energies); non-conservanve forces; motion in a vertical circle, elasne and
inelastic collisions in one and two dimensions.

Unit Vi Motion of Svstem of Particles and Rigid Body i(Perinds 18)

Centre of mass of a two-particle svstent, momentum conservation and centre of mass motion. Centre
of mass of a rigad body; centre of mass of tmiform mod

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



Equilibrinm ofrigid bodies, ngid body rotation and equation of rotational maotion, comparison of linear
and rotational Inotions; moment of mertia, radus of gyration. Values of M1 for simple geometnical ubjects
{no derrvation), Statement of parallel and perpendicular axes theorems and their applications.

Unit VI: Gravitation i Periods 14)

Keplar's laws of planetary moton. The unrversal b of gravitabion. Acceleraton due to gravity and its
variation with altitude and depth.

Gravitational potential energy; gravitational potential. Escape velocity, orbatal velocity of a satellite,
Creostationary satelligs.

Unit VIL: Properties of Bulk Matter (Periods 28)
Elastic behaviour, Stress-stroin relationship, Hooke's law, Young s modulus, bulk modulus, shear,
modulus of ngidity, poisson s mtio; elastic energy,
Pressure due to a flurd column; Pascal’s law and its applications (hydralic [ift and hyvdraulic brakes).
Effect of gravity on fluid pressure,

Viscosity, Stokes’ law, terminal velociny, Revnold’s noumber, streamline and murbulent flow: Critical
veloeity, Bernoulli’s theorem and its applications.

Surface energy and surface tension. angle of contact. excess of pressure, application of surface tension
ideas 1o drops. bubbles and capillary nise,

Heat, temperature, thernal 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 coaductivity, convection and radiation. Qualtative ideas of
Black Body Radiation, Wein's displacement law. and Green Honse effect.

Newton's law of cooling and Stefan’s law,

Unit VIIT: Thermmdynamics i Perbods 12)

Thermal equilibrivm and definition of remperature (zeroth [aw of Thermodynamaes), Heat, work and
internal energy. First law of thermodynamics. Isothermal and adiabatic processes.

Secand o o thermodimaniies: Beversible and imeversible processes. Heat engines and refrigertors,

U'nit IX: Behaviour of Perfect GGas and Kinetic Theory iPeriods 8)

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

Kinette tiwary of pases; Assumphtions, concept of pressure. Kinetic energy and temperature; s
speed of gas molecules; degrees of freedom, law of equipartition of energy { statenrent only) and applcation
to specific heat capacities of gases: concept of mean free path. Avogadio's number.

Uit X; Oscillations and Waves {Periods 28)

Penodic motion—penod, freaqueacy, displacement as a funetion of tune. Penodse functons. Simple
hammonic motion (SHM band s equation; phase; oscillations of a sprng — restorng foree and foree constant;
enengy in SHM — kinetic and potential enerzies; simple pendulum — derivation of expression for its time
penod; free, forced and damped oscillations (qualitative ideas only ), resonance.

Wave motion. Longitedina] and transverse waves, speed of wave motion, Displacement relation for a
progressive wave. Prineiple of superposition of waves, reflaction of waves, standing waves in stangs and
organ pipes. fundamental mode and barmonies. Beats. Doppler sftect.

o4



PRACTICALS

Total Periods 60

Experiments

(o

Tomeasure dinmeter of a small sphencal eylindneal body using Vermer callipers.

To measure mtemal diameter and depth of a given beaker calonmeter using Vemier callipers and
hence find its vohme;

To mieasure diameter of a given wire using screw gauge,

4. Tomeasure thickness of a given sheet using screw gaugs.

3. Tomeasure volune o an mregular lamma usimg screw gauge,

6. Todetermine radius of curvamre of a given spherical surface b a spherometer.

7. Todetermine the mass of two different objects usmng a beam balance.

#  Tofind the weight of a given body using parallelogram law of vectors,

9, Using asunple pendulum, plotL-T and L-T° graphs. Hence find the effective length of a second s
pendubim using appropriate graph.

10, Tosmdy the relationship berween force of lindting mction and normal reaction and 1o find the
coefficient of friction between a block and a horizontal surface.

11. Tofind the downward foree, along an inchined plane, acting on aroller due to gravitational poll of
the earth and study its relatienshp wath the angle of inclination (8) by plofting graph between force
and s 6.

Activities

|. Tomakeapaper scale of grven least count. e.g. 0.2 cm., 0.5 em.

2. Todetermimne mass of a grven body using a metre scale by principle of moments.

3. Toplota graph for a given set of data, with proper choice of scales and emor bars.

4. Tomeasure the force of hnuting frrction for rolling of a roller on o honzontal plane.

3. Toswmdy the vanaiion in the range of & jet ofwater with the angle of projection.

6. Tostudy the conservation of energy of a ball rolling down on inclined plans fusing a double
melined plane).

7. Tosmdy dissipation of energy of a simple pendulum by plotiing & graph between square of

arniphiude and tue,



Sectjon B

Experiments

—
v

To detenmue Young’s modulos of elasticity of the matenal of a grven wire,
To find the force constant of a helical spring by plotting a graph betwesn lpad and extension.

To study the vanation in volume with pressure for a sample of'air at constant tempemnare by
ploming graphs berweesn P and V, and berween Pand 17V

To determne the surface tension of water by capallary nse method.

Todeterune the coetficient of viscosity of a grven viseous Liquid by measuring the tenminal velocity
ofa given sphencal body.

To study the relationship betoveen the temperature of a hot body and tume by plotting a cooling
curve,

To determune specific heat capacity of a given (1) solid (i) Lqued, by method of mixtures.

(1) To smdv the relation berween freguency and lengrh of a given wire undear constant tension
USINE sonoeter

{i) Tosrudy the relation between the length of a grven wire and tension for constant frequency
USINE sonometer

9. To find the speed of sound in &ir at room temperature using & resonance tube by mro resopance
Activities
1. Toobserve change of state and plota cooling curve for molten wax.

[ VI ¥

<

To observe and explain the effect of heating on a bi-metallic strip.

To note the change in level of Lhguid ina contamer on heating and interpret the observatons,
Te study the effect of detergent on surface tension of water by observing capillary nse.

To study the factors affecting the mte of loss of heat of a liquid.

To smady the effectof load on depression of a suitably clamped meter seale loaded at (1) at its end
qunf in the micdle,

CLASS XL {THEORY)

{ Total Periods: 180)

Unit I: Elecirostatics (Perlods 25)

Eleetric charges and their conservation. Coulomb’s law — force between two point charges, forces
between muliiple charges; superposiion principle and continoous charge distnbution.

Electric field. elecine field due fo a point charge, elecire field lines; elecine dipele. elecine field due to
adipole: torque an a dipole i a unitoom electoe field

Electric flux, statement of Grauss's theorem and its applications to find field due to infinttely long
stralghtwire, uniformly charzed mfinite plane sheet and vnifonnby charged thin spherical shell ( field inside
and outside). 6



Eleetric potential, potential difference, eleciic potential due to a point change, a dipole and svstem of
charges; equipotenhal surfaces, electneal potential energy of a system of two pomt charges and of elecine
dipoles i an electrostatic field.

Conductors and msulators, free charges and bound charges mside aconductor, Diclectnes and elevine
polarisation, capacitors and capacitance, combination of capacitors i seres and i parallel, capacitance
ot a parallel plate capacitor with and without dielectric mediom between the plates. energy stored m a
capacitor, Van de Graaff genemtor.

Unit Iz Carrent Electricity iPeriods 22)

Electric current, flow of electne charges in a metallic conductor, dnft velocity and mobility, and their
relation with electnie cumrent: Ohm's law, electrical rezistance, I~ characteristics (linear and non-lmear),
electncal energy and power, electnical resistivity and conduetivity,

Carbon resistors, ¢colour code for carbon resistors; senes and parallel combinations of resistors;
temperatre dependence of resistance.

Intemnal resistance of a cell, potential ditference and emf of a cell. combination of cells in senes and in
parallel
Earchhoft "s laws and simple applicatons, Wheatsione badge, metee bndge.

Potentiometer — principle and applications tomeasure potential difference, and for companne emf of
two cells; measurement of intemal resistance of a cell.

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

Concept of magnetic figld, Oersted’s expenment, Biot - Savart law and its application 1o cwrent
camving carcular loop.

Ampere’s law and rs appheations to mfinitely long straight ware, strught and tormdal splenosds. Fosce
ana moving charge in uniform magnetic and efectrie felds. Cvielotron.

Force on a cument-camyving concuctor in a unifonm magnetic field. Force between two parallel current-

carrying conductors — definition of ampere. Torgue experienced by a current loop in a magnetic field;
moving coul galvanometer — ifs current sensiivify and conversion to anuveter and voltmeter.

Current loop as a magnetic dipole and its magnetic dipole moment. Magnetic dipole moment of a
revolving electron. Magnetic Held mtensity due to a magneuc dipole ( bar magnet ) along its axis and
perpendienlar to its axis, Torgque ona magnetic dipole (bar magnet) in o uniform magnetic fiekd: bar magnet
a5 an equivalest solenowd, magnetie field hnes; Farth's magnetic field and magnene elements.

Para-. dis- and ferro - mapnetic substances, with examples.
Electromagnets and fbeiors affecting their sirengths, Peérmanent magngrs.

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

Electromagnetic induction; Faraday’s law, induced emf and current; Lenz's Law, Eddwv currents. Self
and mutual mductance.

Alternating currents, peak and rms value of alternating curmrent/voltage; reactance and impedance; LC
oscillations ( qualitative treatment onlyv). LCR series circunt, resonance; power in AC circurts, wattless
CUITEDM.

AC generator and iransformer,



Unit V: Electromagnetic Waves (Periods 4)
Mead for displacement current.

Eleciromagnetic waves and their characteristics (gualitative ideas onlv), Transverse panire of
clectromagnetic waves,

Electromagnetic spectrum (radio waves. microwaves, mfrared, visible, ultraviolet, X-rays. gamma
rays) meluding elementary facts about thew uses.

Unit V1: Optics {Periods 30)

Reflection of hght, spheneal mirors, murror formala. Refractron of hight, total mtemal reflection and it
apphications. optical fibres, refretion at sphencal surfaces. lenses. thin bens formiula, lens-maker's formula.
Magnification, power of a lens, combination of thin lenses m eontact combination of a léns and a muror.
Refraction and dispersion of light throagh a prnsm.

scattering of hght — blue colour of the skv and reddish appearanee of the sun ar sunmse and sunsat,

Cprical instrienenrs; Human eve, image formation and accommodation. correction of eyve defects
(myopia and hypermetropia ) using lenses.
Microscopes and astronomical telescopes (reflecting and refracting) and their magnifving powers.

Wonve apetfca Wavetront and Hovgens™ principle, reflection and refraction of plane wave at a plane
surtace using waveronts.

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 shit, width of central maxinmm.

Resolving power of microscopes and astronomical telescopes. Polansation, plane polansad Light;
Brewster's law, uses of plane polarised light and Polaroids.

Unie VI Duad Natare of Matter and Radiation (Periods 8)
Photoelectric effect, Hertz and Lenard s observations; Einstein’s photoelectric equation — particls
nature of hght.

Maner waves — wave nature of particles, de Broglie relation, Davisson-Geérmer experiment
{expenmental details should be omitted; only conchision should be explained. )

Unit VTI: Atoms and Nucled {Perimls 18)

Alpha - parficle scattening experiment; Rutherford s model of atom:; Bohr model, energy levels,
hydrogen spectrum. Composition and size of nuclens. atomic masses, 1sofopes. isobars; 1sotones,

Radioactivity —alpha, beta and gamma particles rays and their properties; radioactive decay law.
Mass-energy relanon, mass dafect; bandhng enanay per niielson and 118 vanation with mass mimber; nuclear
fssion and fasion.

Unit TX: Electronic Devices (Perlods 18)

Energy bands m solids {gqualitative 1deas only), conductors, msulators and semuconductors;
semiconductor diode — /-1 charactenstics in forward and reverse baas, dinde as a rectifier; /- 'charactenstics
of LED, photodiode, solar cell, and Zzner diode; Zener diode as a voltage regulator. Junction transistar,



transistor action. chamerenistics of a ransistor; transistor as an amplifier | comimon emiter configuration)
and oscillator. Logic gates (OF, AND, NOT, NAND and NOR ). Tmnsistor as a switch.

Unit X: Communication Svsiems (Periods 10)

Elements of a commmunication svstem (block diagram only ): bandwidth of signals (speech. TV and
degital data); bandwadth of transmmssion medum. Propaganon of electromagnetic waves m the atmosphere,
kv and space wave propazation. Need for modulation. Production and detection of an amplitude-modulated
wave.

FPracticals
Total Periods 6l
Section A
Experiments
1. Tofind resistance of o given wire using metre bridge and hence determing the specilio resisiance
of ts material.
2. Todetermine resistance per cmof 4 given wire by plotiing a graph of potential difference versus
curent.
3. Towverify the lvwsof combination (series pamallel) of resistances using a medre bridge,
4. Tocompare the emf "= of two given pomary cells usmg potentiometer,
5. Todetermine the internal resistance of @iven prnmary cell using potentiometer.
6. Todetenmine resistance of a galvanmmeter by half-delecton method and o find 18 fgure of

meTit,

7. Toconvert the given galvanometer (of known resistance of Ggure of menr) into an anuserer and
voltmeter of desired range and to verify the same.

%. Tofind the frequency of the ac miains witha sonometer.

Activities

1. Tomeasure the resistance and impedance of an inductor with or without iron core.

i

To measure resistance, voltage (ac/'de), coarent { ac)h and check contmuty of a given circuit using
multimeter.

3. Toassemble a household cirowt compnsing three bulbs, thres (on/off) switches, a fuse and a
[OWET SCUTCE,

Tovassemble the componenrs of a given eleetrical earcuit.

To study the vanation in potential drop with length of a wire for a steady cursent.

Todraw the diagram ofa given open cireuil coruprising at least a batery, resistor theostat, Key,
ammeter and voltmeter. Mark the components that are not connected in properorder and comect
the cireuit and also the cireurt diagram.



Section B

Experiments

1.

)

1ol
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L0

To find the value of v for different values of » in case of a concave mirmor and to find the focal
lengih.

To find the focal length of a convex murmor, using & converx lens

To find the focal length of & convex lens by plotting graphs between v and v or between 1w and
L.

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

To determing angle of mininm deviation fior a given prism by ploting a sraph between the angle
of incidence and the angle of deviation.

To detenmine refractive index ofa glass slabusing a travelling microscope.
To find refractive index of a liguad by usmg (1) coneave meror, (1) convex lens and plane mivror
Todraw the I-V characteristics curves of a pen junction m forward bias and reverse bias,

To draw the characteristics curve of a zener diode and to determine its reversa break down
voltge.

To smdv the characteriatics of a common-nutter npn o pop wansisior and 1 find our the values
of current and voltage gans,

Activities

L.

)

L

=

Toidentify a dinde, an LED, a trensistor, and IC, & resistor and a capacitor from mixed collection
of such tems.

L'se of multimeter to (1) identify base of transistor, (1) distingush between npn and pop type
tranzistors, (1) see the vaidirectional flow of current in eaze of a diode and an LED. (iv) check
whether a given electronic component {e.2. diede. transistor or IC) s iIn'working order.

To stady etfect of mtensity of Light (by varying distance of the souree) on en LDR.

To observe refraction and latesal deviation of o beam of hight incident obliquely on a gloss slab.
To observe polarization of light using two pelaroids,

To observe diffraction of light due to a thae sht.

Te study the nature and size of the image formed by (1) convex leas (1 pconcave mirror, on a
sereen by using a candle and a seraen (for different distances of the candle froam the lens/ numor ).
To obiam a lens combination with the specified focal length by using two lenses from the grven set
oflenses,
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