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(Cuasses IX-X: 2)

This syllabus continues the approach along which the syllabr of Classes 1 to VI have
developed. Tt has been designed in a manner that mainta
applications from Classes 1X to XI1.

been

ins continuity of a concept and its

)

The salient features of the syllabus are the following:

@ The development and flow is from Class T upwards, not from college level down.

¢ T T I E&FT T FIT

1) Itis created keeping in mind that the time for transacting it is approximately 180 hours, Syj{abw
. or
a realistic figure based on feedback from the field. : Secondary
() The time given for developing a concept/serics of concepts s allowing for the learner and
A . . Higher
to explore them in severad wavs o develop and claborare her undcrstandmg of them g
‘ ‘ Secondary
Y and the inter~relatjr>nsh5ps berween them. While transacung the syllabus, we expect that Levels
9 the learner would be al

lowed a variety of opportunitics for expl

oring mathematical
concepts and processes, to hel
p

p her construct her understanding of these.

(v) The focus 1s on de veloping the processes involved in mathematical reasoning. Accordingly,
the learner requires plenty of opportunity

and enough time to develop the processes of
dealing with greater abstraction, moving fr

om parucular to general to particular, moving

$s, solving and

O

with facility from Lne representation to another of a concept or proce
2

T & & & &

posing problems, etc.

(v) Linkages with the learner’s lif

and cxperiences and acoss the curriculum, need to be

focused upon while transacting the curriculum. The jdea is to al

low the learner o realize
how and why mathematics is all around us.

(v1) We note that it is at the sccondary stage, the

&

child enters into more formal mathematics.
connections with what she |
begin to try and understand the form

She needs to see the 1as studied so far, consolidare 1t and

al thought process imvolved. With this in view tao
matical proo&/reasoning and matt
introduced from (lase IX 1o X11,in a

for the first tin

&

areas, related to mazthe 1ematical modelling, have been

raded manner Since these areas are thought of
8

3¢ At these stages and the required awareness i< lacking, it was deesded o
have thesc topics as appendices in the textbooks. This will give an Opporunity (o teachers
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Jor
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and
Higher
Secondary
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and students to get exposure to these concepts It is proposed that these topics may be

considered for inclusion in the main syllabi in due course of time.

Seconbary StacE

General Guidelines
1. All concepts/ identities must be illustrated by situanonal examples.
The language of ‘word problems’ must be clear, simple, and unambiguous
All proofs to be produced in a non-didactic manner, allowing the learner 1o see ﬂow of

reason. Wherever possible give more than one proof.

4. Motivate most wsults. Prove explicitly those where a short and clear argument reinforces

mathematcal thinking and re'vmmn;7 There must be emphasis on correct way of expressing

their agzuments. -

5. The reason for doing ruler and compass construction is o motivate and illustrate logical
argument and reasoning. All constructions must include an analvsis of the construction, and

proof for the steps taken to do the required construction must be given.

Crass IX

Units

I Number Systems

11 Algebra

1. Coordinate Geometry

IV, Geometry

V. Mensuration

VI Staustics and Probability
Appendix: 1. Proofs in Mathematics,

2. Introduction to Mathematical Modclling.
Unit I: Number Systems

Real Numbers (Periods 20)

Review ¢f represeniaton of natural numbers, integers, rauonal numbers on the number line.
Kepreseatation of rerminating/non-ter minating recurning decimals, on the number line though

successne magnibeanon. Ratonal numbers as recur ning/terminatng decimals.
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Examples of nonrecurring/non termina ung decimals such as V2 3,45 ete. Existence of

non-rational numbers (irrational numbers) such as /2 /3 and their representation on the number

line. Explaining that every real number is represented by a unique point on the number line, and

inc represents a uniqguc real number,

Existence of \/x fora given positive real number - fvisual proof o be emphasized). Definition

conversely, every point on the aumber |

of nth wot of a real number,

Recall of laws of exponcnts with mitegral powers. Rational exponents with positive rcal bases

(to be done by particular cascs, allowing learner 1o arrive ar the genceral Jaws).

Rationalisation (with precise meaning) of real numbers of the type (and their combinations)

1 1
it bl e 'h,/} where x and y are narural mumbers and 4, 4 are integers. Q
Unit IT: Algebra @\3
Polynomials » (Periods 25)

Definition of 2 polynomial in one variable, 1ts coefhicients, with examples and counter examples,

. . . . . 59
nomal. Constant, lincar, quadratic, cubic polynomials;
monomials, binomials, trinomials. [actors and mu

State and motivate the Remainder Theorem with examples and analogy to ntegers. Statement

its terms, zero polynomial. Degree of a poly

luples. Zeros/roots of a polynomial/cquadon. Syllabus

Jor

.fer.(mda()'

and proof of the Factor Theorgxn. Factorisauon of 4 = bx+ ¢ a# 0 where 4, b, ¢ are real . and

numbers, and of cubic polynomials using the Facior Thcorem. Higher
Recall of algebraic expressions and identiues. Feriher identities of the type: ' Si’_i:f/[,@
R A e o R D= NS Y 3y (v ),

N A 3= (x+y+ (2 + Py oy =)= 29 and their usc in factorization of

polynomials Stmple expressions reducible to these polvnomials

Linear Equations in Two Variables (Periods 12)

Recall of lincar €quatons in one a0on in two variables Prove that -

varable. Introducuon to the cqu

a linear equation in two variables has nfinitely many solutions, and justify their being written as
ordered pairs of real numbers, plotting them and showing that they seem to lie on g linc. Eixamples,
problems from rea] life, including problems on Ratio and Proporton and with algebraic and

graphical solutions being done simultancously.

Unit,I11; Coordinate Geometry

The Cartesian plane, coordinates of 2

(Periods 9)

the coordinaze

1 of lincar equations as examples; focus on

point, names and terms associated with

oints in the lane, grapl
P p » Brap
linear equations of the type ax + by +

Planc, notations, plotting

¢=0by writing it a5y =mx + cand linking with the chapter
on lincar equations in two vanables
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Unit IV: Geometry

L. Introduction to Euclid’s Geometry ' (Periods 6)
History — Euclid and geometry 1n India. Euclids method of formalizing observed phenomenon
INto rigorous mathemartics with definitions, common/obvious notions, axioms/postulates, and
theorems. The five postulates of Eudid. Equivalent versions of the fifth postulate Showing the
relationship between axiom and thcorem.

1. Given two distinct potnts, there exists one and only one line through them,

2. (Prove) Two distinct lines cannot have more than one poiat in common.

2. Lines and Angles » ' (Periods 10)

1. (Motvate) If a ray stands on a.linc, then the sum of the two adjacent angles so formed is
180° and the converse. _‘

2. (Prove) If two lines intersect, the vertically opposite angles are equal.

3. (Modvate) Results on corresponding angles, alternate angles, interior angles when a transversal
intessects two parallel lines '

4. (Motivate} Lines, which are parallel to a given line, are parallel.

W

(Prove) The sum of the angles of a tmangle is 18(P.
6. Motvate) If a side of 4 triangle is produced, the extenor angle so formed is equal o the

sum of the two inrerior opposite angles.
3. Trangles (Periods 20)
1. (Motvate) Two triangles are congruent if any rwo sides and the induded angle of one
triangle is equal to any two sides and the included angle of the other trangle (SAS Congruence).
2. {Prove) I'wo triangles sre congruentif any two angles and the indudc. side of one triangle is
cqual to any two angles and the included side of the other triangle (ASA Congrucnce).
3. (Motvate) Two triangles are congrucnt if the three sides of one triangle are cqual to three
sides of the other triangle (S8 Congruence),
4. (Motvate) Two right triangles are congruent if the hypotenuse and a side of one triangle arc
 cqual (respectively) to the hypotenuse and a side of the other wiangle.
5. {Prove) 'The angles opposite o cqual sides of a triangle are cqual.
6. (Mouvate) The sides OPPOsILte to equal angles of a triangle are cqual,

7. (Mouvate) Triange incqualitics and wlation between ‘angle and faci ng side’; incqualitics in a tnangle

-

4. Quadrilaterals * (Periods 10)

1. (Prove) The diagonal divides o pacllelogram into two congruent triangles.
2. (Mouvate) In a paallelogram Opposite sides are equal and comversely.

3. (Motvate) Tna parallelogram Opposite angles are equal and con versely.

s8222
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4. (Motivate) A quadrilateral is a parallclogram if a pair of its opposite sides is parallel and equal.

5. (Motivate) In 2 parallelogram, the diagonals bisect each other and conversely.

6. (Motivate) In a triangle, the line segment joining the mid points of any two sides is parallel to
the third side and (motivate) its converse.

5. Area (Periods 4)

Review concept of area, recall area of a rectangle.
1. (Prove) Parallclograms on the samc basc und be
2. (Motivate) Triangles on the same base and berw

converse.

tween the same parallels have the same area.

een the same parailels are equal 1n area and its

6. Circles (Periods 15)

Through examples, arrive at definitions of circle refate

d concepts, radius, circumference, diameter,
chord, arc, subtended angle.

1. (Prove) Equal chords ofa circle subtend equal angles at the centre and (mouvate) its converse.
2. (Motivate) The pependicular from the centre of a circle t

dhord bisects the chord and conversely,
the line drawn through the centre of a circle to bisect

achord is perpendicular to the chord.
(Motivate) There is one and only one cirdle passing

4. (Motivatc) Equal chords of a circle (or of congruent
and conversely.

through three given non-collinear points.

circles) are cquidistant from the centre(s)

S (Prove) The angle subtended by an arc at the centre 15

double the angle subtended by itatany
point on the remaining part of the circle.

(i\'lotivat_c) Angles in the same segment of a circle are cqual.

(Motvate) If a line segment joining two points subtends equal angle at two other ponts lying

on the same side of the line containing the segment, the four pomns lic on a circle.

8. (Motvate) The sum of the either pair of the opposite angles of a cvebie quadrilateral 15 1800
and 1ts converse.

7. Constructions (Periods 10)

Construction of bisectors of 2 line segment and angle, 60°, 90°, 45° angles etc, eq utlaterl twiangles

Construction of a triangle given its base, sum/difference of the other two sides and

one base angle.
3. Construction of a triangle of given perimerer and basc angles,
Unit V: Mensuration
1. Areas

Area of a triangle using Heron’s forrnula (without
a quadrilateral.

(Periods 4)
prool) and its application in finding the area of

Syllabus
Jor
Secondary
and
Fligher
Secondary
Levely
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2. Surface Areas and Volumes (Periods 1)
Surface arcas and volumes of cubes, Cub01ds spheres (including hemispheres) and night circular

cvhinders/cones.

Unit VI:Statistics and Probability

1. Statistics ' (Periods 13)
Introduction to Statstics: Collection of data, presentation of data — ta bular form, ungrouped/

grouped, bar graphs, histograms (with varying base lengths), frequency polygons, qualitative analysis
of data to choosce the correct form of presentation for the coliected data, Mecan, median, mode

of ungrouped data.

2. Probability ; : (Pertods 12)
History, Repeated experiments and observed frequency approach to probability. Focus is on
empirical probability. (A large amount of time to be devoted to group and to individual activities

to motivate the concept; the experiments t be drawn from zeal-life situations, and from cxamples
used in the chapter on statstics).

Appendix

1. Proofsin Mathemutics

Whart a statement 155 when s a statement mathematically valid. Fxplanation of axiom/

pustulate through familiar examples Difference between axiom, conjecture and theorem.

The concept and nature of 2 ‘proof? (emphasize deductive nature of the proof, the

assumpnorns. the hypotheas, the logical argument) and writing a proof. Hlustrate deducsive
proofwith complete arguments using simple results from arithmetic, algebra and geomerey
«.g. product of two odd numbers is odd etc.). Particular stress on verification not being
proof. Tlustrate with a few cxamples of verifications leading to wrong conclusions --
include statements like “every odd number greater than 1 is a prime number”. What

disproving means, use of counter examples.

2. Introduction to Mathematical Modelling

The concept of mathematical modelling, review of work done in eaclier classes while looking
3t situavonal problems, aims of mathematical maodelling, discussing the broad stages of

maodelling — real-life situationsg setting up of hypothesis, determining an appropriate model,

soiving

¢ the mathemancal problem cquivalent, analyzing the conclusions and their real-life

—~

ntempretauon, vahidating the model. Examples to be drawn from ratio, proporton,

nerlentages, eLc.
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Units
I Number Systems
II. Algebra
1. Tagonometry
IV. Coordinate Geometry
V. Geometry
VI. Mensuration

VIL Statistics and Probability

Appendix: 1. Proofs in Mathematics
2. Mathematical Modelling

Unit I: Number Systems

Real Numbers (Periods 15)

Fuclid’s division lemma, Fundamental Theorem of Arithmetic ~ stacments arter -

rovicwinge work

done earlier and after illustrating and mouvating through examples Proofs of re

ceites Cev e i
TOSWUIls — i aionalr

of \/5,\/3)‘/5, decimal expansions of rational numbers in terms of terminating = n-riminaung
recurring decimals '

Unit II: Algebra

1. Polynomials (Periods 6)

Zeros of a polynomial, Relationship between zeros and coefficie
reference to quadratic polynomials Statement

polynomials with rcal cocfficients.

ats of a polynomial with parucular

and simple problems on division al rorithm for
pie p g

2. Pair of Linear Equations in Two Variables (Peniods 15)

Pair of linear equations in rwo variables. Geometric representation of different possibilives of

squti(ms/inconsistency.
Algebraic conditions for number of solutions. Solution of pair of |

inear equations in
two variables algebraically - by substitution, by

climination and by cross multiphcation.
Stmple situational problers must be included. Simpl

¢ problems on cquations reducible o
linear cquations may be included.

. s
‘__
8
Syllubys
for
Secondar)
and
[igher

Secondur

Levels



3. Quadratic Equations (Periods 15)

Standard form of a quadratic equation @x® + by + 0= 0, (g = 0). Solution of quadratc cquations
(only real roors) by factorization and by completing the square, i.c, by using quadmtic formula.
Relationship between discriminant and nature of roots.

Problems related to day-to-day acuvities to be incorporated.

4. Arithmetic Progressions (AP) (Periods 8)

Mouvation for studying AP Dernvation of standard results of finding the 7 tcrm and sum of

first # terms.

Unit II: Trigonometry

1. Introduction to Trigonometry (Periods 18)
Trigonometric ratos of an scute angle of a riht-angled triangle. Proof of their existence (well

defined); motvate the rates, whichever ave defined at (P and 90°. Values (with proofs) of the
trigonometric ratios of 30°. 3% aad 6(F. Relationships between the ratios.

Frigonomerrs: Identities: Perof and applications of the identity sin® A + cos® A = 1. Only simple

denaues o be given. Trigenomenic ratos of complementary angles.

vllabus

Jor 2. Heights and Distances (Periods 8)
condary . _ X ‘ _ ) ,

and sunpic and behevable problems on heights and distances. Problems should not involve more
Ligher than two aght trianges. Angies of elevation/ depression should be only 30", 43" 60",
condary
.[/.’ - . .
- _”/’ Unit IV: Coordinate Geometry

64

Lines (In two-dimensions) (Periods 15)
Review the concepts of coordinate geometry done caclier including graphs of lincar cquatons.
Awarencess of geometrical representation of quadmtic polynomials. Distance beoween two points
and secuon formula (internal). Area of a tangle.

UnitV: Geometry
1. Trangles (Periods 15)
Detininons, examples, counterexamples of similar triangles.

L. (Prove) If a line ss drawn parallel to ane side of a taangle to intersect the ot

disunct points, the other two sides are divided in the same mtio.

2. (Morsate) if 2 line divides owo sides of a trangle in the same rato, the tn

¢ is paraliel w the
thied side. &
3. (Mewvaed [in owo wiangles, the corresponding angles are cqual, their corresponding sides

are pwporuoenal and the trdangles are similar.
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(Mouvate) If the corresponding sides of two triangles are proportional, their corresponding

angles are cqual and the two triangles arc similar.
5. (Mouvate) If onc angle of a triangle is cqual to one angle of another triangle and the sides
including these angles are proportional, the two triangles are similar.
6. (Mouvate) Tf a perpendicular is drawn from the vertex of the right angle to the
hypotenuse, the triangles on cach side of the perpendicular are similar to the whole
triangle and to cach other.

7. (Prove) The ratio of the arcas of two similar triangl‘cs is cqual to the ratio of the squares on
their corresponding sides.

8. (Prove)Ina right triangle, the square on the hypotenuse is equal to the sum of the squares on
the other two sides.

9.

(Prove) In a triangle, if the square on one side is equal to sum of the squares on the other two
sides, the angles opposite to the first side is a right trianglc.

2. Circles

(Periods 8)

Tangents to a circle motivated by chords drawn from points coming closer and closer to

o &
the point. :
P Sy llabus
1. (Prove) The tangent at any pointof acircle is perpendicular to the radius through the point of jor
contact. : ' Secondary
~ . . )
2. (Prove) The lengths of tangents drawn from an cxternal point to a circle arc cqual. s
Iypher
3. Constructions (Periods 8) Secondury
e . - . . . . . . ‘r_il'f[’
1. Division of a Line segment in a given ratio (internally).
2. “langent to a cirde from a point outside it.
3. Constructon of a triangle similar to a given triangle.
Unit VI: Mensuration
1. Areas Relared to Circles (Petiods 12)
Mouvate the area of a circle; area of sectors and segments of a circle. Problems based on arcas
and perimeier/circumference of the above said plane bgures
(In calculating arca of segment of a circle, problems should be restricted to central
angle of 60°,90° and 120° only. Plane figures involving triangles, simple quadrilaterals and
circle should be taken.)
2. Surface Areas and Volumes (Periods 12)
1. Problems on finding surface arcas and volumes of combinations of any two of the following:
cubes, cuboids, spheres, hemispheres and right circular cylinders/cones. Frustum
of z cone.
+
pa— -
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2. Problems involving converting one type of metallic solid into another and other mixed

problems (Problems with combination of not more than two dif ferent solids be taken.)

Unit VII: Stadstics and Probability

1. Statistics : (Periods 15) -

‘Mean, median and mode of grouped data (bimodal situation to be avoided).

Cumulative frequency graph.

2. Probability (Periods 10)
Classical definition of probability. Conncction with probability as given in Class IX.

Simple problems on single events, not using set notation.

Appendix

1. Proofs in Mathematics

Further discussion on concept of ‘statement’, ‘proof” and ‘argument’. Further illustrations
of deductive nroof with complete arguments using simple results from arithmétic, algebra
and ceomerre Simple theorems of the “Given ... and assuming... prove ... 7.
Training of usiag oaly the given facts (irrespective of their truths) to arrive at the required
conciusien. Lxplanation of ‘converse’, ‘negation’, constructing converses and negatons of

given results/ statements.

2. Mathematical Modelling

Ranforcing the concept of mathematical modelling, using simple examples of models where

e

ome constraints are ignored. Fsamating probability of occurrence of cermain events and cstimating
averages may be considered. Modelling fair instalments payments, using only'simple interest and
future value (use of AD),
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Chapter 2: 35-40
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Science
) (Curasses IX-X)
)
) Rationale .
The exercise of revising the syllabus for science and technology has been carried our with “Learning

) without burden” as a guiding light and the position papers of the Natonal Focus Groups as _
) points of reference. The aim is to make the syllabus an enabling document for the creation of '

O textbooks that are interesting and challenging without being loaded with factual information.
) Opverall, science has to be presented as a live and growing body of knowledge rather than a

finished product. LY

——

Very often, syllabi — especially those in science — tend to be at once overspecified and Dllabus
underspecified. They are overspecified in that they attempt to enumerate jtems of content knowledge Semf:;ag/
which could easily have been left open, e.g, in listing the families of flowenng plants that are to be and
studied. They are underspecified because the listing of ‘topics’ by kevwords such as ‘Reflection’ fails Higber
to define the intended breadth and depth of coverage. Thus there is 2 need 1o change the way in SZ’ZZO
which a syllabus is presented.

The position paper on the teaching of science - supported by a large body of research on

science education — recommends a pedagogy that is hands-on and mnquiry-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 syllabus. In a hands-on way of learning science, we start with things that are directly

related to the child’s experience, and are therefore specific. From this we progress to the general.

This means that ‘topics’ have to be reordered to reflect this. An example is the notion of electric

current. If we think in an abstract way, current consists of charges in motion, so we may feel it

ate stage, only when the child is comfortable with ‘charge’. But once we

adopt a hands-on approach, we see that children can eas;

should be treated at a |

ly make simple electrical circuits, and
study several aspects of ‘current’ while postponing making the connection with ‘charpe’.
Y f > postp & g

Some indication of the activities that could go into the development of a ‘topic” would make

the syllabus a useful document. Importaﬁdy, there has to be adequate time bfor carrying out activities,
followed by discussion. Tt

G WP T W W W wer o mw v e wer

ie learner also needs time to reflect on the classroom experience. This
is possible only if the conrerit load is reduced substantially, say by 20-25%.

Children are naturally curious. Given the freedom, they ofren interacr and experiment with

xperiment with
things around them for extended periods. These are valuable learning experiences, which are

- ol L - O - A o - 4
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essential for imbibing the spmt of scientific inquiry, but may not always | conform to adult
expectatons. It is important that any programme of study give children the needcd space, and
not e them down with constraints of a long list of ‘topics’ waiting to be covercd Deaying
them this opportunity may amount to killing their spirit of inquiry. To repeat an oft-quoted
saying: “It is better to uncover a lictle than to cover a lot.” Our ultimate aim 15 to help children

learn to become autonomous learners.

Themes and Format

There is general agreement that science content up to Class X should not be framed along disciplinary -

lines, but rather organised around themes that are potentially cross- dlscxphnary in nature. In the
present revision exercise, it was decided that the same set of themes would Be used, rght from
Class V1 to Class X. The themes finally chosen are: Food; Materials; The worldiof the living; How,
things work; Moving things, People and ideas; Natural phenomena and Natural resources. While
these run all through, in the higher classes there is a consolidation of content which leads to some
themes being absent, e.g. Food from Class X.

The themes are largely self-explanatory and close to those adopted in the 2000 syllabus for

Classes VI-VIII; nevertheless, some comments may be useful. In the primary classes the ‘science’

content appears as part of EVS, and the themes are largely based on the chﬂdrens immediate
surroundings and needs: Food, Water, Shelter etc. In order to maintain some contmmty between
Classes V and VI, these should naturally continue into the seveq themes listed above For example,
the Water theme evolves into Natural resources (in which water continues to be a sab theme) as the
caild’s horizon gradually expands. Similarly, Shelier evolves into Tabitat, which is subsumed in The
world of the living, Such considerations also suggest how the content under specific themes could
oc suructired. Thus clothing. a basic huwan need, forms the startng point for the - study of Materals.
It will be noted that this vields a structure which is different from that based on disciplnary
constderations, in which materials are viewed putely from the perspective of chcmlstr}, rather than
from the viewpoint of the child. Our attempt to put ourselves in the place of the child leads to
‘motorn’, ‘wansport’ and ‘communicadon’ being treated together as parts of a s Jlﬂgl(. theme: Moving
things, people and ideas. More generally, the choice of themes — and sub themes +- reflects the thrust
towards weakening disciplinary boundaries that is one of the central concerns of NCF-2005.

The format of the syllabus has been evolved to addrass the unc ekspecxﬁcamon mentioned

* above. Instead of merely listing ‘topics’, the syllabus is presented in four columns Questions, Key

concepts, Resources and Activities/Processes.

Pechaps the most unusual feature of the syllabus is that it starts with questions rather than
concepts. These are key questons, which are meant to provide points of entry for the child to

e process of tunking A few are actuaily children’s yueries (“How do clouds form?”), but
the majority are questons posed by the adult o supportand facilitate learning (provide ‘scaffolding’,
i the language of social constructivism). It should be clarified here that these questons are Not

meant 1o be used for evaluation or even directly used in textbooks.

Gy

6868 p0eco0edo0onoesnceasa-

%%‘3;




vvv.vku&~@'!@”!!’%§?

Q

w w

- < ey e A

Along with the questions, key concepts are listed. As the name suggests, these are thoge

concepts which arc!é of a2 key nature. Once we accept that concept development i1s a complex
‘ .

process, we must necessarily abandon the notion t

be the outcome of any single classroom transaction

to list all of them.

The columns of Resources and Acuvities/Processes are meant to be of a Suggesuve namre,

for both teachers and textbook writers. The Resources column lists not only concrete marterials

including out-of-class

ther narratives are also

that may be needed in the classroom, but a variety of other resources,

experiences of children as well as other people. Historical accounts and o

listed, in keeping with the current understanding that narratives can pla

¥y an important role in
teaching science. The

Activities column lists experiments, as normally understood jn the context

of science, as well'as other classroom processes in which children may be acuvely engaged,

including discussion. Of course, when we teach science in a hands-on Wway, activities are not add- @
ons; they are integral to the development of the subject, M

Ost experiments/activities would have
to be carried out by children in groups. Suggestions for fiel

d trips and surveys are also listed here.

3.
Although the items in this column are suggestive, they are meant o give an idea of the uniolding Syllabus
of the content. Read together with the questions and key concepts, they delineate the bread:h and Jor
depth of coverage iexpected. Secondary

' and
The Secondary Stage Hiigher

Secondary

At the secondary stage, abstraction and quanutatve reasoning come to Occupy a more ceniral Levels
place than in the lower classes. Thus the idea of a

tomns and molecules being the building biocks of
matter makes its appearance, as does Newton’ law of gravitation.

One of the traps which we have to avoid is the attempt to be comprehensive. While the

temptation exists even in lower classes, at the secondary stage it is particularly strong. This

may manifest itself in two ways: adding many more conce

pts than can be comfortably learnt
in the given time

frame, and enumeration of things or types of things, even where there is no

Strong conceptual basis for classification. Thus we may

end up with a mass of information
that the ¢hild |

1as to perforce memorise. An example is the listing of

nine types of glass. In
the present revision,

no attempt is made to be comprehensive. Unpe

avoided. The processes by which factual knowledge can be acq
the facts themselves,

Cessary enumeration is

uired is more important than

At this stage, while science is still 2 common subject, tl
0gy are beginning to emerge. The child should be ex

of reasoning that are typical of these subjects, while continuing to be encouraged to look at things

across disciplinary boundaries. This stage also sees a certain ¢
themes.

1e disciplines of physics, chemistry and
biol posed to experiences as well ag modes

onsolidation of kno "Téagéﬁﬂxlrithir} 3“"*%

lass (e.g. How things wofl& ;Class X)

As a result, a theme may geta lot of space in one ¢
while being absent from the other,
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Science CrLass IX

Theme/

2. Materials
Marerial 1 our

clo[hing

Differen:
kinds of

materals

get higher yields in

our farms?

What kinds of
clorhes help us keep
coolr

\Why do wet clothes

feel cool?

1

Dinowhat way are

materials different
from cach other?
Is there some
stmilartv in

matenals?

- . b |
T materials

CritETe
[SSPUY ail abd

Tou see z2round?

breeding and
selection for qualfty
improvement, use of
fertilizers, manures;
protection from
pests and diseases;

organic farming.

Cooling by
evaporation.

Absorption of heat.

All things occupy
SPAce, possess mass.

Definition of marter.

Solid, liquid and gas;
characreristics —
shape, volume,
densiry; change of

- state - melung,

freezing,

Questions Key concepts Resources
Sub-theme
1. Food ,l
Higheryields | What do we do to | Plantand animal Visit to any fish/ I Collection of weeds

. bee/dairy/pig etc '
}

farms; data showing
o
harmful effects of ‘
insecticides; process
.
for the preparation|
of compost, vermi-

compost.

'

I
Work done in l
Class VII; glassware,
heat source, plack ’
paper,
thermometers.

Everyday substances
like wood, salt,
paper, ice, steel,

water, etc.

i
Wax, water, ice, oil!

sugar, camphor/
ammonium
chloride/

naphthalene,

and lustre, effect of

found in fields of
different crops;
collection of
diseased crops;
discussion and
studying
composting/ vermi-
compostng

(Periods 8)

Experiments to
show cooling by
evaporation.
Experiments to
show that the white
objects get less hot.
(Periods 5)

To feel the texture,

observe the colour

air, water and heat,
etc. on each of the
materials

{Periods 4)

Sorting out a
medley of materials,
in various Ways.
Observe shape and
physical state of

different materials.
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Questions

What are
things made
of?

O

———

differ from each
other?

Can materials exist
in all the three
s.tates?

What are things

around you made
of?

What aze the .

various types of
chemical

substances?

Do substances
combine in g

definite manners

How do things
combine with each
other?

Are there any
patterns which can
help us guess how
things will combine

with each other?

S

mixtures. Colloids

and suspensions.

Equivalence - thar x

grams of A s

chemically not equal

1o x gras of B,

Particle nature, basic
units: stoms and
molecules,

Law of constant
proportions. Atomic
and molecular

masses.

L

of solution, .
suspension and

colloid.

Historical accounts.
Glassware, chemicals
(oxalic acid; sodium
hydroxide,

magnesium. ribbon).

Kits for mak_ing

molecular models.

Historical account
induding
experiments of
Lavoisier and

Pries tley.

Key concepis Rosources Activities/
Processas
evaporation, Observe effect of
condensation, heat on each of the
sublimatdon. resources. (Teacher
to. perform the
experiment for
camphor,
ammonium chloride
and naphthalene.) Q
(Periods 4) :
-
Elements, Samples of Discussion on claims @
compounds and commonly available | ‘Ajr s 4 mixture’
mixtures, clements, (Mixture of what? 5
Heterogeneaus and compounds and How can these be S liakues
homogenecus mixtures. Samples separated?), ‘Water is for

compound’ and

‘Oxygen is an L
: | FHgrer

element’. , .
| Y tniary

Titration using
uhuppers or
syringes, quantitative

experiments.

Discussion on the
fact that elements
combine in a fixed
proportion through
discussion on
chemical formulae

of familiar

compounds. f
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Theme!
Sub-thame

Questlions

\Whatis there
instde an

atom?

How do chemists
weigh and count

particles of matter?

or a molecule under
a microscope or by
some other means-
What is there inside

an atom?

-~ vy AL I |
J. 1N woiiu
of the Living
Biological

Diversity

S

. .
» o g
e VEn ool

How do

plants around us

Key concepts

Resources

Moele concept.
Relatonship of mole
1o mass of the
parucles and
numbers.

Valency.

Chemical formulae
of common

compounds.

Can we see an atom |

Awms are made up
bl smaller partcles:
elecrrons, protons,

O neutrons.

These smaller

wclesare present
i 2kl the atoms but
thetr numbers vary in

i

different atoms.

isaiopes and 1sobars.

o Diversinv of plants

cand anymals — basic

Charts, films etc.

Specimens of some

animals, and plants

Simple numericals to
be done by the
students.

A game for Writiﬁg
formulae. e.g, criss

crossing of valencies

| to be taught through

dividing students
nto éairs. Each
student to hold two
placards: one with
the symbol and the
other with the
valency. Keeping
symbols in place,
teacher to move
only valencies
form the formula

ot a compound.

Brief historical
account of
Rutherford’s
experiment.

(Periods 18)

TDiscussion on

diversity and the
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What is the
living being

made up of?

other? How are
they similar?
What about

animals? How are

different from each

other?

What are we made
up of?

What are the
different parts of
our body? What is
the smallest living

unit”

J
systems, organismi.

they similar to and

naming, Basis of
classification,
Hierarchy of
categories/groups,
Major groups of
plants (salient
features) (Bacteria,
Thallophyrta,
Bryophyta,
Pteridophyta,
Gymnosperms and
Angiosperins),
Major groups of
animals (salient
features) (Non-
chordates up to
phyla and Chordates

up to classes).

Cell as a basic unn
of life; Prokaryotic
and eukaryortic cells,
multicellular

organisms; ~=|l

membrane and cell
wall, cell organelles:
chlorop}ast,
mitochondria,
vacuoles, ER, Golgm
Apparatus; nucleus,
chromosomes -
basic structure,
number.

Tissues, Or1gans, crgan

U

J

Quosticns Key concapts Resources Actﬁvities_l- ‘
| ‘ Processes
j » . -
differ from each issues in scientific not easily observable | characteristics

around you. associated with

any group,
(Periods 14)

Permanent slides,

Observation of

model of the human mode! of human

R N

body. body 1o learn about |

levels of

organization — tissue,

organ, system, and
organism, observe
blood smears {frog
and human), cheek
cells, onion peel cell,

Spirogyra, H ydrilla

leaves (cyclosis).

(Periods 12)

Syllabus
Jor
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and
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Theme/

. Sub-theme

Questions

Key concepts

Resources

FHow do
substances
move from

cell o cell?

Whar arce the
various causes of
diseases?

How can discases
be prevented?
How can we

remain healthy?

How do food and
water move from
cell to call?

How do gases ger
into the cells?
What are the
substances that
living organisms
cxchaﬁge with the
external world?
How do they
c?btain these

substances?

Structure and
functions of animal
and plant tissues
{four types in
animals; meristemadc
and permanent

ussues in plants).

Health and its fatlure,
Disease and

1t causes.

Diseases caused by
miciobes and then
preventon —
Typhoid, diarchoea,
malaria, hepari.n's,
rabies, AIDS, TB,
polio; pulse polio

programme.

I)ifft)Si()n,/’exchange
of substances
between cells an
their environment,

and between the cells

themselves in the

Newspaper articles,
information from
health centres,
photographs of
various causal
OrganIsms.
Photographs,
permanent slides of

bacteria.

Egg membrane,
Bhoeo leaves, sugar,

microscope, slides.

Surveying
neighbourhood to
collect information.
on disease .
occurrence pattern.,
Studying the Lfe
cycle of the .
mosquito and
malarial parasite.
Discussion on how
malaria is spread, -
how to prevent
mosquito breeding,

(Periods 10)

Looking at closed
and open stomata,
plasmolysis in Rbeeo
leaf peels.

(Petiods 15)




Questiong

Key concepts

4. Moving
| Things, People
b e
b
b,
b
J
\ O
b
)
)
)
}
)
Force and
: Newton’s laws
O
}
)
}
}
f
}

How do we

describe motion?

What makes things
change their state

of motion>

|

Motion -
displacement,
velocity; uniform
and non-uniform
motion along a
straight line,
acceleration,

distance-time and

velocity time graphs

for uniform and
uniformly

accelerated motion,

equatons of morion

by graphical method;

elementary idea of

uniform circular

mouon.

Force and motion,
Newton’s laws of
mouon: inertia of ,
204y, inertia and
T35, momentum,
force and
accelerauon,
Elementary idea of
conservauon of
momentum, action

znd reacton forces,

) Gravitation What makes tungs | Gravitaton; universal
I
N T . .
fall> [ 5% of gravitation,
} i

/

Resources

Activities/.
Pr_og;es,ség .

Histoncal accounts;
Experiences from
dadly life; wooden
and glass boards,
sand, balls; wooden
support, some coins
(say of Rs. 2 or Rs.
5); tumbler; balloons

celc.

Spring balance

Analysis of motion
of different
common objects.
Drawing distance-
time and velocity-
time graphs for
uniform motion 2nd
for uniformly
accelerated motion.

(Peciods 12)

Demonstrating the
effect of force on
the state of motion
of objects in 2
variety of daily-life
situations.
Demonstrate the
change in direction
of motion of an
object by applying
force.

(Periods 10)

Anzlysis of moton

of ball falljng down

_______ S

Jor
Secondary
and

Higher
S econdary
Levels
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Theme/
Bub-theme

Questions

Key concepts

Resources

Work, energy

and power

Floaung
bodies

How do we
hear from a

distance?

Do 2H things fall in

the same way?

How do we

measure work done |

i moving anything?

How does falh'hg
water make a mill

-

How does a boat

float on water?

How does sound
travel?

What kind of
sounds can we hear?
\What is an echo?

How do we hear?

force of gravitation
of the earth (gravity),
acceleration due to
gravity; mass and

weight; free fall.

Work done by a
force, energy, power;
kinetic and potential
energy; law of
conservation of

cnergy.

Thrust and pressure.
Archimedes’
principle, buoyancy,
elementary idea of

relative density.

Nature of sound
and its propagation
i various media,
speed of sound,
range of hearing in
humans; ultrasound;
reflection of sound:
echo and sonar.
Structure of the
human ear (auditor

aspect only).

Rope (or string),
board or plank,
wooden hlock, hall,

arrow, bamboo

stick, spring, etc.

Cycle pump; board
pins, bulledn board,

mug, bucker, water

etc
Strng, ball or stone

echo tube, rubber

DiDe eic.

Nodel or chart
shawing stmucture of

Tne ez

and of ball thrown
up. Measuring mass
and weight by a
spring balance.

(Periods 7)

Experiments on

‘body rolling down

inclined plane
pushing another
body.
Experiments with
pendulum.
Experiments with
spring;
Discussion.

(Periods 6)

Expesiments with
floating and sinking
objects.

(Periods 4)

Expedment on
reflection of sound.

(Perods 10)
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Questions

Koy concoepts

5. How
Things Work
6. Natural
Phenomena
7. Natural
Resources
Balance in

Narture

O

@

1. Food

2. Materials
Different
kinds of

materials

components?

Why do air, water
and-soil seem not to
be consumed?
How does the
presence of air
support life on
earth?

How have human
activities created
disturbances in the
atmosphere?

How does nature

Resources Activities/

Processeg

Physical resources:
alr, water, soil. Air
for respiration, for
combustion, for
moderating remp-
eratures, movements
of air and its role in

bringing rains across
India.

Alr, water and soil
pollution (brief

introduction;.

work to maintain

balance of its

Holes in ozone laver
and the probable
damages.

Bio-geo chemical

Questions

Why are some
substances sour and

some bitter in tasie>

C

¥

| €
»

|
\“EMM,__*,_‘_\_M _.k_m—ﬁmh*“*\q

cyveles in nature:

water. axvzen,

Key concepts

Nt el m e L

Resources Activities/

e ]

Daily newspapers, | Case studies of
magazines and other

reading materials.

actual situation in
India with more
Weather teports over | generalised
a few months and air | overview of inter
quality reports over

the same time

relationship of air,
water, soils, forests.
period. Case study
materal.

Debates on these

issues using

resources mentioned
alongside, visit to/
from an
environmental
NGO; discussion,
(Periods 15)

_—

Processes :

Orange juice, lemon Testing different

twce, soap soluton, substances with

litmus solution, zinc, indicators.

1.
Svllabus
Jor
S econdary
and

Higher
RY econdary
Levels
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taste salty?

Why does iron rust>
Why does painred
iron not rust?
Why is burning
sensation removed
when one rakes
antacids?

Why do subsiarces
Stop buxui:zg u the
absanee of art

Why is flame seen
when substances
burn?

Can substances
burn without flame?
Why does a
matchstick kept in
the blue part of the
flame not burn?.
Why is a red coating
formed on the zinc
rod when it is kept
in copper sulphate
solution?

What is the material

of the coating?

Tvpes of chemical
reacnons:
combination,
decomposition,
cizplacement, double

displacement,

. Drecipitauon,

neutralisation,
onduuon and
reducton i erms
of gain and loss of
oxvgen and

hvdrogen.

nitric acid. Bases:
sodium hydroxide.

Common salt.

Turmeric, limejuice,

| vinegar, baking soda,

washing soda, yeast,
hot water.

Materials such as iron
nails, copper strip,
aluminium strip, zinc
strip, galvanised strip,
petn dishes with and
without covers,
container that can be
filled with water,

cotton wool, etc.

- 'ﬂeme/ Questions Key concepts Resources tlvitie

. Sub-theme Processe
Why does soap copper and Neutralisation
soludon feel aluminium metals. reactions
slippery? Acids: hydrochloric (Periods 5)
Why does seawater acid, sulphudc acid,

Mixing pairs of
substances
mentioned
alongside, to see the
reactions —
discussion on
chemisuv in the
kirchen, chemistry
1nside our bodtes.
Cazrying out simple
reacuons that
€nCcOmpass
decompositon,
displacement,
double
displacement,
precipitation,
neutralisation,
oxidation and
reducton.

(Periods 10)

3,
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Quostions

Key concepts

Reasourcos

How things

change/react
with one

another.?

Materials of

common use

How do copper,
silver, iron exist in

nanmre?

Whatis the
compositon of
natural gas used for
cooking?

What is petrol?

Whatis vinegar?

|
i
I
!
i
i

CITTR i common

{ 221t obrtained?

Besides its use in
food, is it used for
other purposes?
What makes
washing soda and
baking soda
different materials?
How does bleaching
powder make paper
and cloth white?
What is the white
maternal that is used
tor making casts?
How do soaps clean
dothes?‘

Can some other

QI et

@

Brief discussion of
basic metallurgical
processes.
Properties of
common rﬁctn]s.
Elementary idea

about bonding

Carbon compounds,
elementary idea
about bonding,
Saturated
hydrocarbons,
alcohols, carboxylic
acids: (no
preparation, only

properties).

Soap — cleansing

actuon of soap.

Samnples of metals:
iron, copper, lead,
silver, zinc,
aluminium, gold; of
non-merals: sulphur,.
graphite; of alloys:

steel, brass

Models

Kitcontaining
vanous materials like
common salr,
washing soda,

baking soda, lime,

Discussions on
metallurgical
processes and
simple experiments
involving metals,
with chemical

reactions.

Experiments
involving reactions
of carbon and its
compounds with
chemieal reactions.
Use of models.
(Periods 16)

Use of kit materials
for demonstration
as wel] as
performing of
experiments by
student of
properties. Visits to
factories.

(Periods 8)

Syllabus

Jor
S econdary
and

Higher
Secondary
Levelr
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Favuonment

How do we

stay alive?

we bury different
materials in the so0i?
What will happen if
we lull all insects?
Some of us eat
meat; some do not —

what about animals?

What are the
processes needed

for lving?

Environmenta!

problems, what can
we do? Bio
degradable, non-
biodegradable.

Ozone depletion.

Define ‘living’ things;
Basic concept of
nutrition, respirauon,
transport and
excreton in plants

and animals.

habits of animals,
finding out the
various waste
materials produced
and theit disposal in
different parts of

the country.

Models and charts
of various systems
in animals, and parts

in plants. -

THeme/ Questions Key concepts Resources
Sub-theme
material be used for
cleaning clothes?
Why does a man
lose control on his
body after drnking
alcohol?
Why do people
become blind oa
drinking denatured
. alcohol?
How are How do chenmusts. Gradauons 1n Boef historical Predicting trends on
elements study such a large properues: account, charts, films | the basis of the
classified? number of Mendeleev reo Zic e table.
elements? table. (Periods 5)
3. The World
of the Living
Our What will happen if | Our Enviconment Discussion on food

Activity of burving

of

some comImmon

plants and znimals a3 ,

consumers ¢t

{Pcriods §)

Study vanous things

around 1o ceoice

whether ther 20z
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Questions

Key conéepts

Reosources

Activities/

Processes

Control in the
living

Reproduction
in the hviﬂg

Herediry and

evolutiog

Why do roots grow
towards the
ground? Can we
make them grow
upwards? Why do
stems grow

upwards?

Do plants and
animals have simi‘a-
reproductive cvcles®
Can we decide how
many children are

born in a famnily®

Why are we like our
parents? Did similar
plants and animals
existin the past?
Did life always

exist?

Tropic movements in
plants; Inroduction
e plant hormones;
Control and
coordination in
animals: voluntary,
involuntary and reflex
acoon, neLvous
system; chemical
conrdination: animal

hormones.

Reproduction in

plants and animals.

Need for and
methods of family

prannung,

Sale zex vs. HIV/
AIDS.
Childbearing and

women’s health.

Heredity; Origin of
life: brief
introducuon; Basic
concepts of

evoluton.

Young plants for
experiments; seeds;
Kit materals;
Pavlov’s experiment
on conditioned

reflex.

Permaneat slide L.S,
grain; charts/
specimens of
embryos, egg.
Charts and other
materials on family
planning.
Newspaper reports
on HIV/AIDS.

Data and worksheer
from Mendel’s
experiments,

specimen of fossil.

Experiments on
tropic movements in
plants — geotropism,
hydrotropism,
phototropism,
interaction of
factors; experiment
on apical
dominance;
demonstration of
reflex action.

(Periods 10)

Study pollen tube
growth and pollen
tubes on a stigmatic
mount, mount
soaked seeds o see
embryonal axis,
cotyledons etc., seed
germinatuon —
epigeal and
hvpogeal; structure
of the hen’s egp.
D;;cuisxvon on 1amily
pianmung and
responsible
parenung,

(Periods 10)

Phenotvpic ratio 3:1,
2:1.,9:3:3:1

(Periods 10)

-

Syllabus
for
Secondary
and
Higher
Secondary
Levels
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difference across a
conductor related to
current through the

conductor?

How can you
arrange a given set
of resistors so that
the sarne current

flows through all?

Sertes combination

of resistances.

'.”Théﬁuﬂ Questlons Key concepts Resources
- Sub-theme

4. Moving

Things,

People and

Ideas”
| 5. How

| things work ,

Electric In which direction Potential difference, | Battery, cenductor Using a simple
Circuits ' | does current flow potential. volumeter, ammeter, |electric circuit, show
‘ inside a conductor? connecting wire, key. | that charges flow

{ from higher

| potential to lower
potential.
Use the analogy of
flow of water from
higher (potential to
highest energy)
lower height (lower
potential energy).

How is potendal Ohm’s law -do- Using a circuir

And theostats

-do-
and given set of

resistors.

consisting of a
conductor, battery,
key, voltmeter and
axﬁmeter, establish a
relationship between
potential difference
and curgent and

hence Ohm’s law.

Using the Ohm'’s law
circuit, establishing
the properues of
series combination
and the rule for

resistance.
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Magnets

connected 11 a

house?

How much heat is
generated when a
current I flows

through a resistor?

How does the
needle of a
compass change
direction when
placed at different
points near a

magnet?

Does a current
catrying conductor
produce a magnetic

field?

What happens to a
current carrying
conductor when it is

placed in a magnenc

field?

Field due 10 2
current carrving
Field due 1o curreng
carrving coil or

solenoid.

Force on current
carrying conductor
Fleming’s left hand

ruje.

of resistances.

to current. Inter

relavon berween P\

Tand R.

-

field

Magneuc
Field lines

T
g WIIe.

and given set of

resistors.

Appliances based on
heating effect of
current in daily life.

A magnet, compass,
white sheet, drawing

board, drawing pins.

A battery, a
conductor, compass,
key, A coil, A

solenoid.

A small rod, stand
and two wires for
suspe-nding the rod, a

strong horseshoe

Questions Key concepts Resources Activitios/
Processes
How are appliances | Parallel combination ~-do- Estabﬁshing the rule

for paralle]
combination of

IESIStOrs.

Identficaton of
appliances in daily
life base on heaung
effect of current.
Calculaton of
power in daily life
situations.

(Peniods 12)

Drawing magnetc

field lines in viciaigv

of a bar magner.

Demonstrarmg thar

A current carmiing f

conductor produces j
4 magneud Ce.c
Demonstraung the
magneuc neic
produced by 2

curreni carrving coll

or solenotd.

CUITEN Carriry
CONAUCTT "7

placecd = a2 ;

magnet,

L1,
Syllabus
Jor
S econdary

and

Higher
S ccondary

Levess
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to design machines

to do work?

What do you
observe when a
magnet is moved
towards a wire
connected to a

galvanometer?

How can the
phenomenon of
electromagnetic
induction he vsed
to design a device
10 generate

electrcity?

Does the current
produced by a
generator have the
same direction all

the me?

How are the bulbs
etc. connected to
the AC source 1n

our homes?

Electromagnetc

inducton.

Induced potental
differences, induced

current.

Electric generator.
principle and

Wol }\jllg.

Direct current.
Altemating current;
frequency of AC.
Advantage of AC
over DC.

Dormestc electric

clreuits.

Two coils of wire,

a magnet,

a galvanometer.

Iron nails, battery,

switch.

A sumple model of

clectric generator.

Model of electric

generator.

Demonstration
board for domestic

electric circutit,

Theme/ Questions Key concepts Resources
Sub-theme
How does the Electric motor. Appliances using Demonsiranung the
above effect help us motots.

working of 2
motor.

Idennfring the

Demonsuating that

curren :s mnduced 1n.

changes.

Demonsirating the
prncipie and
working of a

geacrator

Familiatising with
voltage and
frequency of AC in

our homes.

Explaining the
working of domesiic
electric circutts.
Demonstrating the
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Activitios!

Quastions Key concepts Resources :

' Processes
use of a fusé in
domestic circuir.

(Periods 12)
6. Natural
Phenomena
Why is paper burnt Convergence and Expenence. Double | Observation of
when light passing divergence of light. | convexlens. convergence and
through a lens divergence with
strikes it? lenses.
Does a spherical Images formed by a | A caadle, stand to Exploring and
mirror also exhibit | concave mirror, hold 2 micror, meter recording features
similar related concepts scale. of images formed
phenomenon? centre of curvarture, by a concave mirror,
Can we see a full principal axis. Optical by placing an object
image of a tall centre, focus, focal beyond c.c.,
building using a length. between c.c. and
small mirror? focus, and berween
pole and focus; ray
diagrams,
Why does a spoon Refraction; laws of 1 Glass slaby, pins. Acrivity 1 explore
partly immersed in | refraction. laws of refraction.
water in a
transparent glass
appear broken at .
the level of wates
when viewed from
the sides?
What do lenses do? Images formed bv a | Convex lens. Acuvity exploring and
How do they convex lens; recording feamires of
correct defects in functioning of lens in images formed by
vision? human eve; convex lens. Ray
problems of vision diagrams. Studying
and remedies. the glasses used by
S

19
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" Syllabus
Jor
‘econdary
and
Higher
recondary
Levels

Theme/
Sub-theme

Questions

Key concepts

Resources

7. Natural
Resources
Conservaton
of Natural

Resources

- Why does the path

of hght change on
entering a different

medum?

. Wy or how does a

' snism disperse hght?

\Whr 13 the sky blue?

How can we
contdbute to
pfOtCC[
environmernt in our
locality?

What are the major
global
eavironmental issues
of direct relevance

to us?

Application of
spherical mirrors and

lenses.

Appreciation of
concept of ,
refracton; velocity
of light; refractive
index; rwinkling of
stars; dispersion of

light,

Dispersion of light.

Scattering of light.

Management of
natural resources.
Conservation and
judicious use of
natural resources.
Forest and wild life,
coal and peuolens

conservauon.

Concepts leamnt
earlier.

Prism, pins.

Observauons and

Articles/stories on
conservanon; Posters
on eavironmental

TWEIEnNess,

human beings to
correct different

vision defects.

Activities studying

refraction.

Observation of
objects through
prisms; tracing rays
refracted through a

prism; discussion.

Activity showing
scattering of light in
emulsion etc.

(Periods 25)

Case studies with
focus on
commercial
activities exploiting
natural resources.
Effect of these on
vanes cycles in

nawnares,
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)
)
)
y
)
)
)
)
)

The regional

environment

Sources of

encrgy

Qusstions Koy concapts Resources Activitios/
Processes
What are the steps People’s Case studies on Making posters/

expected on the
part of local
administration to
maintain balances in
nature in your
tegion? How can

we help?

How does the
construction of big
dams affect the life
of the people and
the regional
environment?

Are rivers, lakes,
forests and wild life

safe in your area?

What are the
various sources of
energy we use? Are
any of these sources
limited? Are there
reasons to prefer

some of them over

others?

participation. Chipko
movement.

Legal perspectives in
conservation and

international scenario.

Big dams:
advantages and
limitations; ‘
alternatives if any.
Water harvesting,
Sustainability of

natural resources.

Different formis of
energy, leading to
different sources for
human use: fossi
tuels, solar energ:
biogas; wind, water
and udal encrgy;
nuclear energy.
Renewable versus
non-renewable

sources.

Chipko movement;
CNG use.

Case study material
on dams.
Resource material on

water harvestng.

Experience; print

material on various
sources of energy:
materials to make 2

solar heater.

slogans for creating

awareness.

construcuon of
dams and related
phenomena (actual/
probable).

Debates on issues

. R ,
wvoivea,

Discussion.

Making models and
charis in groups.
Saxing a solar
hearer ‘cooker.

(Periods 8)

Syllabus
Sfor
Secondary

and

Higher
Secondary
Levels
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Lh’lp“’lrl WMatter in 10 Box itc‘r.n titled ff’lanma and
our \un oundin;,k J Bose-FEinstein Condensate’
Ny 2.3 Separating the components

C haptm 2: 1s Matter 19-24
Around Uq Pure?

of a mixture
2.3.1 How can we obtain coloured
. component (dye) from blue/
3 black ink?

List of Rationalised Content in Textboolsa for Class | Dl
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19-24

2.3.2 How can we separate cream

2.3.3 How can we separate a
2.3.4 How can we separate
2.3.51s the dye in black ink a

2.3.7 How can we obtain du’ferent

v, U’
2.3.8 How can we obtain purc K

from millc?

mixture of two immiscible
liquids? -

a mixture of salt and
camphor?

isingle colour?

2.3.6 How can we separate a

mixture of two miscible
liquids?
gases from air ?

I

,ubCOpper squhate from ane,

Chapter 3: Atoms and
Molecules

Chapter 7: Diversity in
Living Organisms =~

éitxons of motion by

4 ’*\»5 {,,éraphlcal method
i .51 Equation for Velocity-Time

Relation

8.5.2 Equation for Position-Time
relation

8.5.3 Equation for Position—
Velocity J

% J}f 4, 9.6 Conservation of Momentum
Chapter 9: Forée. and 123-127 |Activity 9.5, 9.6
Laws ofﬂMotxon Example 9.6, 9.7, 9.8
; Box item Conscrvatxon Laws’
o, st | Following Box Items:
Chépger 10; 133, 142 | a. Brief Description of Isaac

Gravitation

Newton

List of Rationalised Content in Textbooks for Class IX
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