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Rationale _

The exercise of revising the syllabus for science and technology has been carried out with “Learnng
without burden™ as a guiding light and the position papers of the National Focus Gmups as
points of reference. The atm is to make the syllabus an enabling document for the creaton of
textbooks that are interesung and challenging without being loaded with facrual information
Ovenll, science has to be presented as a live and growing body of knowledge rather than a
fimshed product.

Very often, syllabi — especially those in science — tend to be at once overspecified and
underspecified. They are overspecified in that they attempt to enumerate items of content knowledge
which could easily have been left open, e g, I.n listing the familics of flowering plants that are to be
studied They are underspecified because the listing of “topics’ by keywords such as ‘Reflection’ fails
to define the intended breadth and depth of coverage. Thus there is 2 need 10 change the way in
which a syllabus is presented

The position paper on the teaching of science — supported by a large body of research on
scicnce education — tecommends 2 pedagogy that is hands-on and inquiry-based. While this is
widely accepted at the idea level, practice in India has tended to be dominated by chalk and talk
methods. To make in any progress in the desired direction, some changes have to be made at the
level of the syﬂnbm In 2 hands-on way of lcamning science, we sunwﬁht}ﬁngs that are directly
related to the child’s experience, and are therefore specific. From this we pmgress to the general
This means that ‘topics’ have to be reorderd to reflect this An example is the notion of electrc
current. If we think in an abstract way, curment consists of charges in motion, so we may feel it
should be treated at a late stage, only when the child is comfortable with ‘charge’. But once we
adopt 2 hands-on approach, we sec that children can casily make simple electrical circuits, and
study several aspects of ‘current’, while postponing making the connection with “charge’.

Some indication of the activitics that could go into the development of a ‘topic” would make
the syllabus 2 useful document. Importanty, there has to be adequate time for carrying out activities,

followed by discussion. The leamer also needs time to reflect on the elassroom expericnce. T!m

is pusmbl: onk if the content load i5 rechiced substantially say by 20-25%. |
Children are naturally curious. Given the freedom, they often interact and experiment mth

things atound them for extended periods These are valuable learning ﬂpcncncc: which an:




h: A . essential For imhibted che spirit of scientific "“I'-“r? but may not always conform to adult
' expectations Tt is mpot*""t that any PIDgﬂmmt of study give children the needed space, and
i not tie them down with constraints of a loﬂg list of ‘topics’ waiting to be cnvr_::d' Denying
R them this opportunity maY amount to hﬂ“’g th‘:“ spinit of 1 lﬂqmrj' To repeat an oft-quoted

% o saying: “It is berter [0 yncover a little than to cover allot” Our ultimate aim is to hf-‘lP children

learn to become m:w“"mﬂm 158

Themes and Form#*

Théseil grnisit et 2R conteatp o Clos X shod no be e slong discplnry

lines, but rather mgwf"':d around themes that “': potentially cross-disciplinary in nature. In the

present tevision extras® it was decided thar the same set of themes would be used, nght from

Class VI to Class X TH rhcmﬁmﬂrthmanmd,mms,ncwuor the living; How

things work; Moing 175 l,}mk and ideas; Namril phenomena and Natural resources. While

these run all through, = the higher classes there is a consolidation of content which leads 10 some

chietiies bieiog abiait, 8 Food from Class X
mmmwﬁ“ﬁm’m“ﬂmmmwﬂdmﬂwmwmm for

Ch!mﬂvvmmmﬁ"k“mmmmhmﬂhd“Pmrﬁi%thc science’

cmtmr:ppgﬁa,pmﬁ"rmMﬁ“wmh‘s‘hbﬂﬂmﬁthﬂd:m%mmdmc -

surroundings and aeeds Food, Water, Shelter etc In order to maintain some continuity between @

Classes V and VI, these ¢ho uld narurally continue into the seven themes listed above. For example,

the Water theme ewlves 5 0095 Narural resources (in which water continues to be a sub theme) as the

child’s horizon gradually ¢xpands Similarly, Shelter evolves into Habitat, which is subsumed in The

world of the living uch considemtions also suggest how the content under specific themes could

be structured, Thus cothing* 2 basic human need, forms the starting point for the study of Ma terials

It will be noted that this PRl 4 Etrucrurc which 15 different from that based on duclphn:ry

consider ations, in whid? materials ae viewed purely from the perspective of chemistry, rather than

from the viewpoint of the child D"I T e s ourselves in the place of the child leads o

‘motiqn’, ‘ranspott gl icgl'nmu.nJCltlﬂﬂ bclng treated together as parts of a single theme: Moving

things, people and idea* pore gencrally, the choice of themes —and sub themes — reflects the thrust

towards weakening Mpllﬂll}’ boundaries that is one of the central concerns of NCF-2005.

The format of the EFHHI}“S has been evolved m_ldﬂﬂ‘-'ﬁ the underspecification mentioned
above, Instead of merel¥ jisting ‘topics’, the syllabus is presented in four colmns; Questions, Key
cotice pi Resources <o Actvites/Processes.

Perhaps the most ﬂﬂﬂsm feature of the syllabus is that it starts with questions rather than
conceprs These are k&Y gquestions, which are meant fo provide points of entry for the child o
start the process of :hﬂbﬂg A few are actually childen’s quenes ("HW do clouds form?™), but
mmmvmmuaﬁpowdhﬂxadd:mmppmmdﬁ:ﬂmmmng{pm ‘scaffolding’,
‘“'-"Ehngl-ﬂgtol'soﬂ'[cﬂ tﬂl:l:vm:n} Itshmhihcchuﬁcdhuzduuhﬂzqtmmmm
meant to be used for ﬂ’w or cven directly used in' t"—“bﬂﬂh

“0nINe
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ber of concepts may ger touched upon in the course of transaction. It is not necessary

‘to lst all of them

The columns of Resources and Acovities/Processcs are meant to be of a suggesave namre,
for both teachers and textbook writers The Resources column bists not only concrete materials
that may be needed in the classroom, but 2 vadicty of other resources, mcluding out-of-class
experences of children as well a5 other people. Historical accounts and other narratives are also
listed, in keeping with the current understanding that narratives can play an important role in

teaching science The Actwvities column lists expenments, as normally understood in the context
of scicnce, as well as other classroom processes in which children may be actively engaged,

mncluding discussion. OF cotirse, when we teach science in 2 hands-on way, acti vities ai not add-
ons; they arc integral to the development of the subject Most cxpenments /activities would have
to be carmied cut by children in groups Sugpestions for ficld mps and surveys arc also listed here
Although the items in this column are suggestive, they arc meant to give an idea of the unfolding
of the content. Read together with the questions and key concepts, they delineate the breadth and

depth of coverage expected.

The Secondary Stage

At the secondary stage, abstraction and quannitative reasoning come to occupy a more central
place than in the Jower classes Thus the ides of atoms and malecnles being the building blocks of
matter makes its appearance, as does Newton's law of EIavitation.

One of the traps which we have to aveid is the attempt to be comprehensive. While the
temptation exists even in lower classes, ar the secondary stage it 1s particularly strong. This
may manifest itself in two ways: adding many more concepts than can be comfortably leamnt
in the given time frame, and enumecration of things or types of things, even wheze there is no
strong conceptual basis for classification. Thus we may cod up with a mass of information
that the child has to perfore memonse. An example 15 the listing of nine types of glass. In
the present revision, no attempt is made to be cumpr:hénsiv:. Unnecessary enumeration is
avoided. The processes by which factual knowledge can be acquired is more important than

the facts themselves.
At this stage, while science is sull a commeon subject, the disciplines of physics, chemistry and

biology are beginning to emerge. The child should be cxpuscd to r_xp-nncn
ufri:asn-nmg that arc t].rplcal of these suhjr_-cts while contt ¢

while being absent from the other.
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Expenments 1o
show cooling by
evapanation.
Expenments 1o

show that the white

2. Materialg
Matedal in our

::Tnthing

Syllabus

objects get less hot,
(Periods 5)

To feel the Ie Xture,
observe the colour
| and lustre, effect of -

space, pus's:ss_'mua.
Deﬁlﬂl:_iun'of miatter

air, water and heat,
€ic. on cach of the -
materials

(Periods 4)

Sorting our a
medley of materials,
In vanous says
Physical state of
different maerials,

i| Solid, liguid 2nd gas; |
characteristics -

L,



| mixeures Colloids

Equivalence —that x
grams of A is

1| chemically not squal
[ e » grams of B.

il Particlé narure, basic

units: atoms and

| droppers or

Observe effect of
hear on each of the
mesources. {Teacher
to peciorm the
expeniment for
camphor,
smmonium chloride
and naphthalene.)
(Penods 4)

Air is & mixture’

How can these be

Titration using

synnges, quantitative
experiments

}
Discussion on the

Syllabus
Sfor
Secondary
and
Higber
Secondary
Levels

ey,



inside an

atom?

'3, The Wodd

| of the Living |

Y¥hat 15 there

Chermical formulac

of cum.rm:hn

"..-"hﬁms are tnade up
of _sma.l]cf particles:
ciectrons, protoms

and neutrons.
Ihgts-l: smaller
particles are present

in all the atoms but

their numbers sary in
different aroins.
Isotopes and isohars.

phea.t'ds I;:in: with
‘the symbol and the




What is the
living being
made up of ?

categories / groups,
' Major groups of
plants (salient
features) (Bactcra,
Thallophyta,
Gl
Preadophyta,
-wm'and
Angiosperms).
Major groups of
minnisfs:l!m:
fca.mres;} {Noo-
chordates up to-
phyla and Chordates

TP fo

s5es).

Cell as a basic wnst
of life; Prokaryotic
and cukaryotic cells,
multcelular

- organisms; ecll
'Wﬂ.ltl,_c_:ﬂ urgﬂ.ﬂtﬂes
ﬂﬂcrf:lplast,_ i
mitochondsia,
vacuoles, ER, Golgi
 Appararus; nucleus,

associated with
any group

Observation of
model of human

_ Ibodj' to leamn about
RO
oreanialion— tsens,

(Periods 14)

-




{ Structure and -
I Bonctions of animal
and plant Hssues
(four types in
anitnals; meHdstenatic

ahd permanent
3 How do we Health and its failure. Surveying
¢ fall sick? § Diseasc and neighbourhood to
its canses | collect informadon
Diseases caused by .on discase
miceobes and their | occurrence pattcri
- prevention — | Studying the life
Syliabus Typhoid, diarthoca, cyele of the
Sor malaria, hepatitis, ‘ mosquito and
Secondary mbies AIDS, TE, rmalarial parasite.
H:;;r polio; pulse polic Ditcussion on how
Secondary | programrme. malatis is spread,
Laewels s how to prevent

1

mosquito brceding:
(Periods 10)

Diffusion/exchange 3

of substances

:  berween cclls and
their eavironment, '
and between the cells f
themselves in the
living system; role in
- ntdtion, water and
food tansport, |

Looking at closed

'.md open stomats,

plasmolysis in Rhoes

-,ﬁxg:rc’liﬁr_!., g:tsncrus

exchange.
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Motion

(bliigs, People
i_m‘l ldeas

Motion —
displacerncnt,
velocity: uniform
-and non-uniform
moton along a
straight line;
accelemmtion,

1 ‘distance-time and

for uniform and
uniformly

uniform drolar

mobon.

Foree and moton,
MNewton's laws of

body, inertia and
mass, momentum,
force and
acceleration.

: Elementary idea of

consérvaton of
‘momentim, acton

-and reacton forces.

Law. of gravitation,

velocity time graphs

accelerated modon,

cquanons of motion

by graphical method;
elementary idea of

moton: inertia of a

‘Gruyitation; universal

Analysis of motion
of different
common objects,
Drawing distance-
time and velocigy-
*| time graphs for
uniform motion and
for uniformmly
aceelerated motion.
(Periods 12)

Demonstrating the

cffect of force on

the state of modon

of objcéts in a2

{ variety of daily-life
‘sifustions.

‘Demonstrate the

- change in direction

.of motton of an
object by applying

force.

¢ (Periods l'li}

EI.‘.II‘YSIISI '5f';i'}otiﬂn-

Secomdar ry
and
Higher
Secondary

L evels
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Work, enecgy
and power

Floa ting
bodies

HW do we
:j!'i'n.r from a

*Hilitlni:c?

acceleration due to
pravity; mass and
| weigh; free fa_li.

Work done by a

force, energy, power;
kinetic and potential
encrgy; law of

conservaton of

energy.

Thrust and pressure.
Architnedes’
principle, buoyancy,
elementary idea of
relarive density

MNature of somnd
and its propagation
In varions m.
speed of s-:ﬂ.m&,

range of hearing in
humans; ultrasound: |
rcﬂccnnn of sound;
‘echo-and sonac.
_.Sn'ticture of the
human ear (anditory
.aspect only).

and of ball thrown

‘up Measuring mass
'apd weight by 2

$pj.1|:|g balance.
(Periods Ty

Expediments on
body rolling down
itwclined plane

2| pushing another

body.
Expecriments with
pendulum,
Experiments with
spring;
Dhscussion,

{Perods 6)

Experiments with
Hoating and sinking
objects

(Periads 4)

Experiment on
reflection of sound.
(Periods 10)
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i ;hf-‘lllu:ceu

Balince in Physical resources: Case studies of

Nature ar, warer, soil Air actual situation in ~
for respiration, for India wath more %
combustion, for gencralised

moderating temp-
eranires. movemenis

N
overview of nter @,.

relationship of air,
water, soils, Brests

| of air and its rolc In

| bringing rains across Debates on these
: : .f_}'ﬂ'a&m
. India 1550Cs using Sfor
Air, warer and soil resources mentioned | Secomdary

| pollution (bocf alongside, visit to/ and
| inroducnon). from an aigher
_ : Secondury
Holes in ozone layer environmental Yol

NGO, discussion.
{Periods 15)

and the probable
darnages.

Bio-peo chemieal
cycles in namire:

warer, OXyEen,
| carbon, nitrogen.

1. Food
' Ifi?Mucriuls
Diffecent

ki.uﬁl af

Testing dif fecent
substances with
indieators




Types of chernical
reactions:
combinabon,
decomposition,
displacement, double
displacement,
precipitation,
neutralisation,
oxidanon and
reduction in (erms

of pain and loss of

oxygen and
hydrogen.

| Neutralisation

| displacement,

. oxidation and

reacoons

(Penods 5)

Mixing pairs of

substances

mentioned
alongside, to sec the
reactions —
discussion on
chemistry in the
kitchen, chemmistry
inside our bodies.
Carrying out simple
reactons that
encompass
decomposition,
displacement,
double

precipianon,

necutralisation,

reducton.

(Periods 10)




processes and
simple expedments
anvolvingimetals,

feactons

Carbon compounds, Experiments

involving reactions
af cn;:bon. and its
compounds with
chemical reactions.
Usc of modcls.
(Perdods 16)

elementary idea
about bonding,

Saturated

hydrocarbons,
alcohols, carboxylic
acids: (no

prepacation, only

Soap — cleansing Use of kit matcdals

Matedals of

COmMmon use .| action of soap. for demonstration

as well ag
performing of
expenments by

student of

properties. Visits to

factones.

_ (Periods 8)
R
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Syllabsir
Jor
Secondary
and
Hipher
Secondary
I epelr




Swliabus

Secondary
and
Higher
Jecondary

How are
elements
clazsified?

3. The Warld
al the Living
Dur

Environment

How do we

oy alive?

A Gradations in

i propérties:

{ Mendeleev periodic
table.

Our Environment:

| Environmental
problems, what can
4 we do? Bio
‘degradable, non-
biodegradable.
Ozone depletion.

Basic concept of

e L
e oy A };.:u 52?&9ﬁ L,

| nutrition, respitation,

bk

1 the basis of the
{ table.,
(Pedods 5)

;.' Activity of burying
] different mal:l.;;::injs ity
the soil and studying
periodieally  what
h‘qi:_bptns; constriction

'{% 6{_‘{00& web using
-models, classification
,; of soe commeon
c%:?pl:;u:n's anid animals as
consummers etc. -

! {Periods 8)

oy

Study various things
arolnd 1o decide ' 2
whé;hhr thc} are : -
l.nnng,-"mn bving.

" (Periods 15)
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Expeniments on
tropic movements in
plants — peotropism,
hydrotropism,

\
phototropism, ":I
mteracuon of

to plant hormones;
| Control and
: ., coordinanon in
| animals: vohntary,
| involuntary and reflex |;

factors; cxperiment

- | on apical

| action, nervous

system; chemical || dominance;

il demonstranon of

| coordination: animal
reflex acton.

1 hormones.
(Periods 10)

Study pollen mbe

rR:pdeu.cuon 1 R-r.‘.'prvl:)dul:ﬁor.l. in J_}-.f&r&:.r;.
in the living plants and animale growth and pollen for
= ucey 257 | Need for 2nd tubes on a stigmatic Secondary
Gan wdmmlk \aw | methods of family mount, mownt and
‘many childreniare - planning; soaked sceds 1o see e
Secondary
embryonal axis, Leweli

bommin'a fam.liy) | Safe sex ve HIV/
- pobog b i g1

: AIDS cotyledons etc., sced
i Childbearing and Eerminanon —
‘ * | women’s health. epigeal and

hypopeal; structure

of the henS epp.
Discussion on family |
planning and

responsible

pamnting
(Periods 10)

Phenotypic ratio 3:1,
2:1., 9:3:3:1
{(Peniods 10)

] Herediry; Origin of
| Life: brief
mtroducton; Basic

Heredity and
cvolunon

concepts of

| evoluoon.

HEAIAINA




4. Moving
- Things,
Peaple and
Ideas

5. How
things work
Electric

Circuits

Potennal difference,

£ Using a simple
: potental

| electne circwt, show
ki that charges flow
X from higher
potential to lower
poiental,
| Use the analogy of
flow of water from
| highes (potential to
highest enerpy)
| lower height (lower
|| potential encrgy).
Ohm's law Using a eircuit
consisting of a
conductor, battcry,
key, voltmeter and
ammeter, establish 2
relationship between
.:. potential difference
: and current and
| hence Ohm’s law:
Sedes combination Using the Ohm'’s hw
| circui, establishing
| the propertics of .

of csistances.

| serics combination
and the rule for
| resistarice.

g T
!

il b e




of resistances

to current. [nter

Iand R.

Magneuc ficld
Field lines

Field due o 2
CUITENT CAFTyIng wire.

Field due to current

fl carrying coil or

§ solenoid,

Fower dissipmed due [/ %P

relanon between PV,

- .

4 Caleulation of

Siluations.

| of a bar magnet.

: Demonstrating that 2

Establishing the rulc
| for parallel
combination of

resistors

| Idendfication of
applances in daily
life base on heating

{ cffect of current.
power in daily life
{Penods 12)

Dowing magnetic
ficld lines in viciniry

Demonstrating that
a Current CATying
conductor produces
a magnetic ficld
Demonstrating the
magnetic field
produced by a
current carrying codl

or solenoid.

UL CATYig
conductor when

placed in a rragnctic

Beld expeniences foree.

e

@ C
Sydlsbar

Jfor
Secondary

and

H igher
Secondary

LJWJ'II




T &
Dokt the -
(wocking of a "
..ﬂlﬂfﬂf.
E?_ﬂchﬁfﬁng the
hWpllances based on

Electre motor

L
[Barhonteating the
'y nomenon of
I Iy ,-i}klrnrnqn:dr.

ek ' Inducdun.
] Fnchiced potential Irﬁnl.'ﬁﬁ'l .1.: Demonstrating chat
itch it 4| curent is induced in

|| differences, induced

s coil kept near a
coil in which current

et

Sy
Jor changes. -
Secondary
and
Higher Electric gencrator. Demonstraung the
Secomdary principle and | principle and
Levels H working working of a

EEI'Itl'err.

i2f Direct current, Familiarising with

Alternating current; voltage and

frequency of ﬁq s
our hamas

frequency of AC
Advantage of AC
| over DC.

| Domestic clectric

i e R E R e

da ok



use of 3 Mmze in
M domestic cisout.
(Periods 12)

g

6. MNurural

Phenomena
Obscrvagon of

Convergence and
divergence of bght.

convergence and
divergence with
lenses

Exploring and
recording feanires
of images formed

Images formed by a

CONCAVE Mimor;

feoege

relared conceprs

; cente of curvanre, by a coneave mirror, Syllabu
; principal axis Opuical by placing an object for
centre, focus, focal beyond c.c,, Jecondury
and

length. between c.c. and

- Higher
foens, and between Secondary
pole and foens; my Lavels

diagrams.

Refracoon; baws of GI::.:: 5&;, pi_n:. Acoviry to cxplore

laws of refracuon.

{ refracnon

Activity exploding and
recording features of
images formed by

convex lens. Ray

diagrams. Smdying
the glasses used by




Syllabus
for
Secondary
and
Higher
Secondary
Levels

7. Narureal

Resources

1 Conservation

'] R Rt g R i o

: Application of
4 spherical mirrors and
lenses

Appreciation of
| concept of
::' refraction; velociry
.| of light, réfracove

| index; twinkling of
1_ ) stars: dispersion of

Dispersion of Light

Scarntering of light

Management of
| mataral resources.
Conservanon and

nadicious use of

“| nararal resources.
Forest and wald life,
coal and perroleum

scartering of light in

conser vabon

humran beings to
| cormect different

visic n defects.

Actvites studying

refraction.

Observation of
objects through
prsms; tracing rays
rcfracted through a

prsm; discussion.

Activity showing

emulsion efc

{Peninds 25)

Case studies with
focus on
commercial
activities exploiting
naniral resources

., o

varicscyclesin

maiues,

Effect of these on | [ '




: cunsmmmio_i i

People's

participation. Chipko FCh

movyement.

Legal perspectives in

|| conservation and

international scenado

S IB: Big dams:

e 5mdjr m:t:ml

I'.

| mwareness

slogans for creating

Case studies with

focus on issues of

] advantages and on’ dams

dams. :f&ct ihlt Yife | limitations; [ ‘Resource material on | construction of
of rhi: pwnplc :.nd alter natives if any. mmrh:.mung dams and related
the: n:gmnﬂ Water harvesting. e a g phenomena (actual/
cmtrnnmmr? 5 Sustainability of ¥ probable).
Arc nvers, lakes, natural resources. Debates on 1s5ues
forests :md wild life involved
“safc o ','uuz uu:’ :

Sources of What ﬁ!: L]'Ilﬁ Different forms of 'ﬁmd:mc‘ pl:int Discussion.

enerpy vmnus sources nf encrgy, leading to .matr_ual on yarious | Making models and
cnerg}r we user J‘trv: different sources for | sources of encmy; | charts in groups
;any - of these s-r.;-u.tcns hiunan use: fossil ﬂ_la_f.q;:l_._al:!-__tlg make a | Making a solar
tiznitcd? Ase thete | | fucls, solar energy; | solarheates | heater/cooker.
:ﬂsnns to prcf-:t biogas; wind, water Hioe {Periods B)
some ﬂf thcm over and ndal energy;
mhcﬁ:' e | nuclear enerpy. s

; Renewable versus : % ;
non-renewable ;
sOurces. ¥
e
=1 |

SXe2s
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Mar=enmarics

CuLssses IX-11) 9
f
]

Thus syllabus conunucs the approach aleng which the syllaly of Classes 1w VI have bren
developed. It has been designed in a manner that mamtams contnuity of a concept and ins

applications from Classes IX 1o XI1L
The salient Features of the sylkubus"ire the following

{i) The develupment and tlow 1= from Class | upwards, aot from college level down 57
Sylleadnies

o . = Vi
actealiste fgwee Based on feedback from the feld, Socomdary

(i) 1eis creared kevpine in nuod thitt the rinie For teansacrng Bt is appeazimaels T80 boues,

(i} The ame given for developing a concepr/series of conceprs is allowing fur the lewmer el
Flidus
Segmliedary

and the inter-relaucaships berween them. While rransacnnge the syllabus, we eapeet thar Tbvele

to explore them in several ways o develap and elaborare hee understanding of them

the learner would be allowed o variely of apporianines {ore explodng mathematical
cuncepts and processes, to help her construct her undesstanding of these.

v} The focus is on developing the processes invalved in mathemadeal reasoning Aceondingly,
the leamer requires plent of opporanity and enough time 1o develup rhe processes of
dealing with greater abstracton, moviag From pardoalar s general to particular, moving
with faciliny from one representation 1 anocher of a concept ar process, solving and
posing problems, etc

) Linkares with the learnee's lik and experiences, and acmss the correulum, need to be
fucused upon while ransacting the curniculum. The idea is to allow the learner o realize

how and why mathematics 1s all around us.

(i} W mote ehan o at the seeondare stage, the child enters i more foomal mathematics,
She peeds o see the connecnons with what she has studied so far, consolidare it and
begin to try und understand the formal thoughr process ivolved. With this in view two
areas, related o mathematical proofs/reasoning and mathemarical modelling, have heen
introduced from Class IX w0 XI1, in a graded manner Since these areas are thousht of
for the fitsy time at these stages and the required awareness is lackimg, it was deaded 0

have these tapics as appendices in the textbonks. This wall wive an opporiai o rwachers
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and sudents to wet expusure w these concepts s proposed thar these topics mm be

considered fornelusion in the suam syl in due ecurse o rime.

General Guidelines

L. All concepss/ dentitics muse be illustrared by siranomal examples.

2. The langpage of *word prublems” must be dear, simple, and unambizosus

3. Al proofs to be produced in @ non-didactic manner, allowng the leamer to see flow of
reasi Wherever possilile gve more than one proaf

4. Motieare most wsults, Prove explicitly these whee o shovr and clear argument reinl orees

sathemacical thinking and veasoning, There must be cmphasie on coreel way of expressing

thetr aruments.

3. The reasen for doing ruler and compass construction it monvare and illustrate logical
arguntent and rasoning, All constractions must include an anclysis of the construction, amd
proof o the steps akan 1o do she roquined construction must be dueen

Ciass IX

Units

L RNumber Systems
M Alwrboa
11 Coordinate Geometry
IV. Geometty
VL Menzumtion
M1 Sratistcs anad Prodeblin
Appendix: 1. Proufs in Mathesarics,

2 Inrroduction o Madhematcal Modelling,
. Number Systeims

Real Numbers i Periiids 2000

Review of representution of nuteral numbers, intewers, ratondl nombers on the number line.
Represenmgtion of terminating non-terniinating reeuring decimals, on the number line thiough

SuCcessive magatficadon, Ratonal numbers as recas ning/ terminatng decmals,

s~




=

S e

Ph:nn!}wlua ul numccmrin@#ﬁuﬁ terminating decimals sudh as JE_,JE_JET cte. Bastence of
non-rational numbers dreatonal numbers; such as Jfrﬁ an thedr tepresentadon on the number
line. Explaining thae every real number is represenred by a unigue poine on the number line, and
cunversely, ¢ very poiat on the number loe represents a unigque réal mumbee.
Exiswence of J: fur a gven positive ceal number & (visual prout oo be emphasszed), Definiion
of sth mot of a pal oumber.

Becall of laws of exponents with integm! powers. Rational exponents with posiove real bases
{ttx be done by purtcular cases, allowing leatner w6 wrrive ut the peneral lows),

Ranonulisation {with precise meuning) of real numbers of the type (and their comhinanons)

1 1
——=and ! C . 1 w4 R :
n{—b\fx_ E_ i G where x :lnt.!_: are aaral pumbers and a f are IATCCTS,

Lint T1: A}.gebra

Polynomials { Perivgde

Definition of 4 polynomial in one varinble, its cocfficients, with ¢xamples and counter examples,
15 erms, #eeo polynomial. Degree of 2 polvnomial. Constant, linear, quadeatc, cubic polvaomials;
monomials, binomials tnonzals. Factors and multples. Zeros/roos of a polynomial/equaton
State and monvate the Remainder Theorem with examples and analogy to integers. Starcment
and proof of the Factor Theorem, Factonisation 6F s’ + fe + o a2 0 where @ b ¢ are real
numbers, and of cubic polynomials using the Facror Theorem.

Recall of algehraic expressions and identides. Further wentities of the trpe:

et rtr=a+r+ 2+ 20+ + 2 (v2y) = X2 20y (et ),

Ay =dgg=trv g (X +7 + 7 —sg—yr— 2 and their use in factonzation of

polynomials. Simple expressions reducible 1o these polynomials

Linear Equations in Two Variables (Perimis 1)
Recall of linear equations in one vamable. Intmducton to the cqua ton in two vatiables. Prove thar
a lincar equation in two vadables has mfinitely many solutons, and justfy their being wrtten as
ordered pairs of real numbers, plotting them and showing that they seem o lic on a line. Examples,
problems from real life. including problems on Rario and Proportion and with algebraic and

graphical soluti ns beng done simulnneausly,

L 11 Coordinate Geometry '

The Cartesian pline, coordinates of a poinr, faincs and termis issociated with thie coondinate
plane, notations, plottiog points in the planc, graph of lincar eqoations as examples; focus on
lincar equations of the ype ax + by + ¢ = (| by wotng it as_y =we + ¢ and linking with the chaprer

on hnear equations in two varahles

T,
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-+ Geometry

1. Introduction to Euclid’s Geometry

History = Fuclid and seometry in India Fucds method of foraslizing observed phenomenon

it reonsss marhemaocs with defiminons, coammmen Sobvious oomons, axioms -'pns::.:ia[-:s- and

theomme, The Jve postalares of Rudid Faguivaiea: versions of the fifth postalare. Showing the

relationship botween: sxom arel thentam

I
2y

Griven two distinet poings, there extsrs ane and arly one line through them,

(Proved T distinet Bies canoot have more than one point in comemon,
T\

2. Lines and Angles

1. (Mowate; I 2 rzy staands onoa bie, then the sum of the rap adiacent anples so formed 1=
[ 80° pod dhe converse,

2. (Prove) If owo limes interseet, the vertenlly opposite angles are equal.

3, (Motivate) Resales on corespanding angles, alrevnare angles, inrerior angles when u transversal
intersects two parallel nes

4. (Mouvatc) 1ines, which are parallel 5o 2 given line, are parallel.

3. (Prove) The sum ot the angles of a trianzle is 180P.

6. (Motieere} IFa side of a wiangle i produced, the extenor ange so formed is equal 1o the
surtaf the Two imterior uppesite artgics,

3. Triangles Pergonds M0

1. (Mothate) Two trianges are congruent it any two sides and the induded angle nf e
wiangle is equal to any two sides and the included angle of the uther mangte (SAS Congraemce)

2. (Prowe) Two taangles are congruent iF any two angles and rie induded side ol onz sriangie i#
m{uaf wrany Twn angles and the included side of the arher trimale (ASA Congruence)

3. (Morvate) Two trigagles jre congruent if the three sides of one erangle are equal 1o theee
sides oof the other mngle (555 Congroenee),

4. (Motivare! Too siaht triangles are congreenuaf the hvpotenuse and a side of one mnangde are
equal frespectively! 1o the nyporenuse and u side of the ather mangle.

3. (Prove The angles unposife o equal sides of 2 rangle are coquiil.

6, (Motivaret The sides tpposine o equal anudes o u eriangle ase equal.

7. (Motvae) Trangle mequalines and reladon bevween ‘angle and Being side’ ineyualitdes ina triangle

4. Quadrilaterals

1. (Prove 'The diggonal divides a pamlielogmm o two congraenr miangles.

2. (Motrare! in 3 parllciogam opposioe sides are equal and comersely

3. [Motivace) [ a pralielog mm opposize snghes are equal and conwrsch

=



4. (Moovate) A quadilateral 16 a pacallelogram if a paie of its opposite sides s parallel and equal.

(Monvate) In a parallelogram, the diagunals biseer vach other and conversely.

T

v (Morivare] In a triangle, the line segmenr joining the mid points of any two sides is parallel 1o

the third side aod (motivare) irs converse.

5. Area (1% I

Review concepr of area, recall area of 2 recrangle.

Through examples, arrive at definitions of circle relared cancepry, radius, circumference, diameter,
chord, are; subtended ancle.

1. (Prove) ]‘:'qw.l chords of n arcle subrend cyual angles ax the centre and (monvame) is converse.
2. (Mothare) The pependicular from the centre of a cirdle 1 a chord hiscers the eherd and convernsely,
the line drawn through the contre of a circle w hiscer a chond is perpendicular wo the chond.

3. (Motvatc) There 1s one and only one cirde passing through theee mven avn-collinear points.

(Meonvate) Equal choeds ofa cirele (orof cungruent circles) are equidiseant from the-cenrre(s)
and conversely

5. (Prove) The angle subtended by an e ar the centre is double the angle subtended by it atany
print on the remainmg part of the circle

6. {Mouvate) Angles in the same segment of a eircle are cqual,

(Modvate) If 2 line segment joining two points subtends equal angle ar oo other points Iing

on the same side of the bne containine the sepment. the four paines lic on o cirde.

8. (Motivaw) The sum of the either pair of the opposite angles of 1 cyclic quadrlareral is 18

and IT= converse.

7. Constructions tPerda i

1. Constructon of bisectors of 4 line segmencand angle, 61, W1, 45° anglex etc, equilater triangles.

2. Construction of a mmangle given irs base, sum/difference of the orher rwo sides and
ane base angle
3. Construction of a mangle of wven perimererand base angles

L vV Mensuration
l. Amﬂs Persind i

Avea of @ triangle using Heron's furmula (without proof) and frs application m finding the area of

a quadrilareral.

-
1. (Pros) Pamllelowmmy on the same base and between the samie parallels have the same area /. -
2. (Muortvate) Triangles on the same base and berween the <ame parallels are equal in ares and it
COOVETSE — — —_—
6. Circles {Perinds 15) QS&
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2. Surface Areas and Volumes
Surface areas and volumes of cubes, cuboids, spheres (ncluding hemispheres) and nght circular

cylinders/cones.

|01 Statistics and Probability

1. Staristics (Verindds B

Iataductiin o Sttistics: Collection of data, presentation of dam -1 lular form, ungroupsel/
grouped, bar graphs, hisrograms {with varying base Jengths), freguency polygons, qualitanve analysis
of dats ty chuose the curreet furm of presciioon for the collected duta. Mean, median, mode

ot untrouped data,

2. Probability ; b
History, Repeated cxpenments and vbserved Freguency approach o prubability: Focos is un
empincal pmbability. (A largze ampuntof tme to he devoted 1o gmoup and to individual acovines
ro motivare the concept; the expenments m e drawn from real-life situations, and from examples

used in the chaprer on STatisOcs).

Appendix

1. Proofs in Mathematics

What @ ftatement is; when is 3 statement mathematically valid. Laplanation of asicem/
postulate through familiar examples Difference berween axiom, conjecture and thepren.
The concept and nawre of 2 ‘proot’ (cmphasizc deductive nature of the proofl the
assumptions, the hypothesis, +he logical argument) and writing a proof. lustrate deductive
proof with complere arguments using simple results from arthmetic, algebra and geometty
(e, product of rwo odd mumbers is odd etc.). Particular stress on venficution not being
proot. Tlustrate with a few cxamples of veaficauons leading to weong conclusions —
include smatements like "every odd aumber greater than 1 is a pame pumber’. Wnat

disproving means, use of counter exampley.

2. Introduction ro Mathematical Modelling

The coneepr of mathemarical modelling, review of wark doue in earlier classes while loaking
at sitpativnal problems, arms of mathematical modelling, discussing the hroad stages of
modelling = real-life snuatons, sctring up of hypothesis, derermimng an sppropriate model,
snlving the muthematieal problem cguivalent, analvzing the conclusions and thetr vieal-tire
Interpreraniun, vabidating rhe muodel. Examples o e drawn from rara, pmpurTi{:r',

perceniages, e,

==
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Units
I Number Systems
1L Alsehra
[t ‘Trironometny
IV. Coordinate Geonmenry
V. Geometny
V1. Mensuranon

VI, Statistics and Probabiliny

Appendix: 1. Proafs in Mathemarnics
2. Mathemanecal Modelling

Lot I Number Systems
Real Numbers

Fuelid’ division lemma, Fundamental Theorem of Arithmene — sraremiente afrer reviewing waork
dane earlier 2rd after ilhusteating and monvanng throusl ennriples Prants of resulrs - imationality
of ﬁ‘ﬁ,\@,dcumal expansions of mrional numbers in erms of termmanne ner-teriminating

securming decmals

Lirie 11 Algebra

1. Polynomials (Pitrods o
£egos of a polvaomial. Relationship between zeros and cocfficients of 2 pedvonomial with parocular
refereace 1o quadrane polynomials Smement and simple problems on division algorithm for
polynomials with real coefficients.

2. Pair of Linear Equations in Two Variables {Periads 15
Pair of linear equations in two varables. Geomersic represenninion of different passibifities of
solutians /nconsisteney

Algebraic canditiuns for number of solunons, Suluton Gf P af linear eyuations in
twa varmbles algeheaically — by substitution, by elimination and by cross mulnplication.
Simple situational problems must be ineluded Simple problems on equations reducible o

lingar equarions may beincluded.
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3. Quadratic Equations
Srandard form of a uadrazic sesation ax’ + fv+ e =10, {0 = 1, Soluton of it it eqlrions
{only real roos) by factomzegon and br complezng the square, e, by vsing qundmric formalda,
Relationship berween discriminane and nuture of roots,

Problems velated 1o dav-to-day acuvities i be incorporared.

4. Arithmezic Progressions (AP) _
Mortivation For studving AR Derpation of sandand msults of findinge the #* rerm and «um of

fIrst o Terms.

Lo Trigonometry

1. Introduction to Trigonometry (Petiods 18
Trigonometne tatios of 4n acure anple of & dghtangled mungle, Proof of their exisuence (well
defined); monvate the moos; whichever arc defined at F and 90°, Values (with proofs! of the
miganometric ratios of 307, 45% and 6P, Relatinnships berween the mrins.

Thguenaesetriv Identitres: Proof and applicanons of the dennny sin A +cos A = 1. Only simple
idenuties to be given. Trigonometric ratos of complementary angles.

2. Heights and Distances
Simple and helievable problems on heights asd distances. Problems should nor involee more

than twao right mianges. Angles of elevanon/depression shauld be oaly 307, 43", 611

Ui IV: Coordinate Geometry

Lines (In two-dimensions) Herin
Review the concepts of coordinate geumetry done carlier including wraphs of Enear equations
Awareness of geometrical representanon of quadmne polynomiaiz. Disunee herween twe pants

and secaon tormula (internal) Arvea of a trdangie,

= ni v Geometry
1. Triangles
Detinitiony, examples, counterexamples of similar rangles.
L (Prove) Waling is draws parallel to one side of 2 trangle 1w intersect the other two. sides in
distiner points the other pwo sides are divided in the same gioo,
2. (Motivate) I a line divides rwo ddes of a aiungle in the same tatio, the line iy parallel © the
third side:

(Monvasel I in rwo mzngles, rhe corresponding sngles are equal, ther correspondmg sides

Ll

are poporeonal and the toaneles are sundlar

e

-




L

-

4. (Motvate) 16 the corresponding sides of two reiangeles are proporoonal, their corresponding

angles are equal and the two rrinngles are similar.

e i

{Monvare) IF onc angle of a miangle s equal 1o one angle of anorher miangle and the sides

incloding these angles are proportonal, the two tianples sre similar,

fn (Motvate) If a perpendicular s deawn feam the veetex of the right anule oo the
hypotenuse. the triangles on cach side of the perpendicular are winular 1o the whole
rrianele and o cach other,

7. (Prove) The rutio of the areus of oo amilur trangdes ¢ eyual 1o the mtio of the sypures oo
their corresponding sides.

B I:P‘l;"l]\r'l.‘._'; Ina I‘I{_Pht tn':a.n_:_:h:, the square on the ii_s'p::ltenu.-.c i% l:i.iu:ﬂ 103 the sum of the SUUATES On
the orher two sides.

8 (Proved Tnoa coangle, if the square oo one side s coual o sum of the sepures o the sther o

sides, the angles opposite to the first side is 3 dehe ciangle.

2. Ciccles 1Pt
Tangents w a errcle motvated by chords deawn from points coming cluser and closer o

thi point

1. (Prove) The tangens acany poineaf a ¢imde = parpendicalar 16 the radivs throueh the poingof

CLMTACT,

2. (Prove] The leneths of tingents deawn From an exteronl point to o cirele are equal,
| K ] 4

3. Constructions
1. Divigion of a line seament 1o 2 piven mtio (intermally)
2. Pangent to b cirele Fromea poing outside .

3. Consemenyn of a trianple similar to 4 mven wrianele.

Lo V- Mensuration

1. Areas Relared to Circles (¥
Motivate the aren of a circle; area of sectors and segments of a circle. Problems based on arcss
and permeter/circumference of the above said plone firures.

(In caleulating area of sepment of 4 cirele, problems should be resericted 1o central
anele o 602 90° and 1207 vnlv. Plane Frgurcs invalving trinnsles simple quadrilatenils and

circle should be taken.)

2. Surface Areas and Volumes Meriods 12)
1. Problems on ﬂl1t!iﬂ§{ sarface aress snd volumes of combinations of any nvo OfF the followinde:

cubes, cuboids, spheres, hemispheres and azhe circular colinders/cones. Frustum

==
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2, Problems mvolving converting one tpe of menllie solid mue another and other mixed

problems (Problems with combination of aot mor than o ditferent solids be taken,)
L Vi Sratistcs and Probability

1. Statistics
Mean, niedian and mode of grooped daa (omaodal siteavon o be avolded).

Comulative frequency graph.
2. Probability Pt

Classical defimion of probabilin, Conneetion with probubility as given in Class 150

Simple prohlems oo single cecnty, cor nsne ser nolaton.
Appendix

1. Proofs in Mathematics

Further discussion on concept of ‘statement’, ‘proof” nnd*ﬂrgu;urm‘. Further tustrations
of deductive proof with compltte arguments using simple recolee from arithmetie, alpebrs
and geometry, Simple theorems of the “Given ... and dssuning.. pIove ... i

Tratning of usiag only the given facts (rrespective of thew truths) o areve acche reguived
conelusion, Baplanation of ‘converse’, ‘negation’, constructing conyverses and negutinns of

given resulis/statements.

2. Mathemarical Modelling

Reintorcing the concept of mathemancnl modelling, vsing simple examples of models where
s consteaints sre unored. Estunagny probabalin: o1 oeeurrence of cestan evenss and essimating
averages may be considered, Madelling fair instalmients pavments; using only simple inrerest and

furure value {use of AP)L

General Guidelines
i Al coneepts /identivies muse be ilustrared by aoational examnles
(i) The languaze nf “word problems’ must be clear, simple and uaambiguous,
(. Problems piven should be resnnge the undersranding, of the sulsiecc

{iv) All proofs o be produced in o manner that allow the lcamer 1o see How of rensons,
Whersver possibles mve more than one proat

i) Metivate results, wherever possible. Prove explicitly thase results whete a shart and elear
argumment reinforces mathemancal thinking and seasoning: These must be emphasis on

correct wav of Eprossing The argumenis.

e



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32

