3. MATHEMATICS
(CODE NO. 041)
The Syllabus in the subject of Mathematics has undergone changes from time to time in
accordance with growth of the subject and emerging needs of the society. The present
revised syllabus has been designed in accordance with National Curriculum Framework
DQGDVSHUJXLGHOLQHVJLYHQLQWKH)RFXV*URXSRQ7HDFKLQJRI0DWKHPDWLFVZKLFKLV
to meet the emerging needs of all categories of students. For motivating the teacher to
relate the topics to real life problems and other subject areas, greater emphasis has been
laid on applications of various concepts.
The curriculum at Secondary stage primarily aims at enhancing the capacity of students
to employ Mathematics in solving day-to-day life problems and studying the subject as
a separate discipline. It is expected that students should acquire the ability to solve
problems using algebraic methods and apply the knowledge of simple trigonometry to solve
problems of height and distances. Carrying out experiments with numbers and forms of
geometry, framing hypothesis and verifying these with further observations form inherent
part of Mathematics learning at this stage. The proposed curriculum includes the study
of number system, algebra, geometry, trigonometry, mensuration, statistics, graphs and
coordinate geometry, etc.
The teaching of Mathematics should be imparted through activities which may involve the
use of concrete materials, models, patterns, charts, pictures, posters, games, puzzles and
experiments.

Objectives
The broad objectives of teaching of Mathematics at secondary stage are to help the
learners to:
z

z

consolidate the Mathematical knowledge and skills acquired at the upper primary
stage;
acquire knowledge and understanding, particularly by way of motivation and
visualization, of basic concepts, terms, principles and symbols and underlying
processes and skills;

z

develop mastery of basic algebraic skills;

z

develop drawing skills;

z

IHHOWKHÁRZRIUHDVRQZKLOHSURYLQJDUHVXOWRUVROYLQJDSUREOHP

z

z
z

apply the knowledge and skills acquired to solve problems and wherever possible, by
more than one method;
to develop positive ability to think, analyze and articulate logically;
to develop awareness of the need for national integration, protection of environment,
observance of small family norms, removal of social barriers, elimination of gender
biases;
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z

z

z

to develop necessary skills to work with modern technological devices such as
calculators, computers, etc.
WRGHYHORSLQWHUHVWLQPDWKHPDWLFVDVDSUREOHPVROYLQJWRROLQYDULRXVÀHOGVIRULWV
beautiful structures and patterns, etc.
to develop reverence and respect towards great Mathematicians for their contributions
WRWKHÀHOGRI0DWKHPDWLFV

z

to develop interest in the subject by participating in related competitions;

z

to acquaint students with different aspects of Mathematics used in daily life;

z

to develop an interest in students to study Mathematics as a discipline.

General Instructions:
z

z

z
z

z

As per CCE guidelines, the syllabus of Mathematics for classes IX and X has been
divided term wise.
7KH XQLWV VSHFLÀHG IRU HDFK WHUP VKDOO EH DVVHVVHG WKURXJK ERWK )RUPDWLYH DQG
Summative Assessments.
,QHDFKWHUPWKHUHZLOOEHWZR)RUPDWLYH$VVHVVPHQWVHDFKFDUU\LQJZHLJKWDJH
7KH6XPPDWLYH$VVHVVPHQWLQWHUP,ZLOOFDUU\ZHLJKWDJHDQGWKH6XPPDWLYH
Asssessment in term II ZLOOFDUU\ZHLJKWDJH
Listed laboratory activities and projects will necessarily be assessed through
formative assessments.

COURSE STRUCTURE CLASS -IX
First Term

Marks: 90

Units

Marks

I

NUMBER 6<67(06

17

II

$/*(%5$

25

III

*(20(75<

37

IV

COORDINATE *(20(75<

V

MENSURATION

11

Total (Theory)

90

81,7,180%(56<67(06
1.

REAL NUMBERS

(18 Periods)

1.

Review of representation of natural numbers, integers, rational numbers on the
number line. Representation of terminating / non-terminating recurring decimals on
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WKHQXPEHUOLQHWKURXJKVXFFHVVLYHPDJQLÀFDWLRQ5DWLRQDOQXPEHUVDVUHFXUULQJ
terminating decimals.
2.

Examples of non-recurring/non-terminating decimals. Existence of non-rational
QXPEHUV LUUDWLRQDOQXPEHUV VXFKDV 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 conversely, viz. every point on the number line represents a unique
real number.

3.

Existence of x for a given positive real number x and its representation on the
number line with geometric proof.



'HÀQLWLRQRIQWKURRWRIDUHDOQXPEHU

5.

Recall of laws of exponents with integral powers. Rational exponents with positive
UHDOEDVHV WREHGRQHE\SDUWLFXODUFDVHVDOORZLQJOHDUQHUWRDUULYHDWWKHJHQHUDO
ODZV

6.

5DWLRQDOL]DWLRQ ZLWKSUHFLVHPHDQLQJ RIUHDOQXPEHUVRIWKHW\SH
1
and
ab x

1
DQGWKHLUFRPELQDWLRQV ZKHUH[DQG\DUHQDWXUDOQXPEHUDQG
x y

a and b are integers.

81,7,,$/*(%5$
1.

POLYNOMIALS

(23) Periods



'HÀQLWLRQ RI D SRO\QRPLDO LQ RQH YDULDEOH ZLWK H[DPSOHV DQG FRXQWHU H[DPSOHV
&RHIÀFLHQWV RI D SRO\QRPLDO WHUPV RI D SRO\QRPLDO DQG ]HUR SRO\QRPLDO 'HJUHH
of a polynomial. Constant, linear, quadratic and cubic polynomials. Monomials,
binomials, trinomials. Factors and multiples. Zeros of a polynomial. Motivate and
State the Remainder Theorem with examples. Statement and proof of the Factor
Theorem. Factorization of ax2 E[FDZKHUHDEDQGFDUHUHDOQXPEHUVDQG
of cubic polynomials using the Factor Theorem.



5HFDOORIDOJHEUDLFH[SUHVVLRQVDQGLGHQWLWLHV9HULÀFDWLRQRILGHQWLWLHV [\] 2 [2+ y2+ z2
[\\]][ [\ 3 [3 \3 [\ [\ [3 \3  [\  [2 xy + y2 [3 + y3 + z3 ³[\] 
[\]  [2 + y2 +z2 ³[\³\]³][ DQGWKHLUXVHLQIDFWRUL]DWLRQRISRO\QRPLDOV


UNIT III : GEOMETRY
1.

INTRODUCTION TO EUCLID'S GEOMETRY



+LVWRU\    *HRPHWU\  LQ  ,QGLD  DQG  (XFOLG V  JHRPHWU\  (XFOLG V  PHWKRG  RI
IRUPDOL]LQJ  REVHUYHG SKHQRPHQRQ LQWR ULJRURXV 0DWKHPDWLFV ZLWK GHÀQLWLRQV
FRPPRQREYLRXVQRWLRQVD[LRPVSRVWXODWHVDQGWKHRUHPV7KHÀYHSRVWXODWHVRI
(XFOLG(TXLYDOHQWYHUVLRQVRIWKHÀIWKSRVWXODWH6KRZLQJWKHUHODWLRQVKLSEHWZHHQ
axiom and theorem, for example:



$[LRP   *LYHQ WZR GLVWLQFW SRLQWV WKHUH H[LVWV RQH DQG RQO\ RQH OLQH WKURXJK
them.
117

(6) Periods



7KHRUHP  3URYH 7ZRGLVWLQFWOLQHVFDQQRWKDYHPRUHWKDQRQHSRLQWLQFRPPRQ

2.

LINES AND ANGLES



0RWLYDWH  ,I D UD\ VWDQGV RQ D OLQH WKHQ WKH VXP RI WKH WZR DGMDFHQW DQJOHV VR
formed is 180O and the converse.




(13) Periods

3URYH ,IWZROLQHVLQWHUVHFWYHUWLFDOO\RSSRVLWHDQJOHVDUHHTXDO
0RWLYDWH 5HVXOWVRQFRUUHVSRQGLQJDQJOHVDOWHUQDWHDQJOHVLQWHULRUDQJOHVZKHQD
transversal intersects two parallel lines.



0RWLYDWH /LQHVZKLFKDUHSDUDOOHOWRDJLYHQOLQHDUHSDUDOOHO



3URYH 7KHVXPRIWKHDQJOHVRIDWULDQJOHLVO.


3.

0RWLYDWH ,IDVLGHRIDWULDQJOHLVSURGXFHGWKHH[WHULRUDQJOHVRIRUPHGLVHTXDO
to the sum of the two interior opposite angles.
TRIANGLES

(20) Periods



0RWLYDWH 7ZRWULDQJOHVDUHFRQJUXHQWLIDQ\WZRVLGHVDQGWKHLQFOXGHGDQJOHRIRQH
WULDQJOHLVHTXDOWRDQ\WZRVLGHVDQGWKHLQFOXGHGDQJOHRIWKHRWKHUWULDQJOH 6$6
&RQJUXHQFH 



3URYH 7ZRWULDQJOHVDUHFRQJUXHQWLIDQ\WZRDQJOHVDQGWKHLQFOXGHGVLGHRIRQH
WULDQJOHLVHTXDOWRDQ\WZRDQJOHVDQGWKHLQFOXGHGVLGHRIWKHRWKHUWULDQJOH $6$
&RQJUXHQFH 



0RWLYDWH 7ZRWULDQJOHVDUHFRQJUXHQWLIWKHWKUHHVLGHVRIRQHWULDQJOHDUHHTXDOWR
WKUHHVLGHVRIWKHRWKHUWULDQJOH 666&RQJUXHQFH 

 0RWLYDWH  7ZR ULJKW WULDQJOHV DUH FRQJUXHQW LI WKH K\SRWHQXVH DQG D VLGH RI RQH
WULDQJOHDUHHTXDO UHVSHFWLYHO\ WRWKHK\SRWHQXVHDQGDVLGHRIWKHRWKHUWULDQJOH
5+6&RQJUXHQFH
 3URYH 7KHDQJOHVRSSRVLWHWRHTXDOVLGHVRIDWULDQJOHDUHHTXDO
 0RWLYDWH 7KHVLGHVRSSRVLWHWRHTXDODQJOHVRIDWULDQJOHDUHHTXDO


0RWLYDWH 7ULDQJOHLQHTXDOLWLHVDQGUHODWLRQEHWZHHQ¶DQJOHDQGIDFLQJVLGH 
inequalities in triangles.

UNIT IV: COORDINATE GEOMETRY
COORDINATE GEOMETRY

(6) Periods

The Cartesian plane, coordinates of a point, names and terms associated with the
coordinate plane, notations, plotting points in the plane.

UNIT V: MENSURATION
1.


AREAS

(4) Periods

$UHDRIDWULDQJOHXVLQJ+HURQ VIRUPXOD ZLWKRXWSURRI DQGLWVDSSOLFDWLRQLQÀQGLQJ
the area of a quadrilateral.
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COURSE STRUCTURE CLASS-IX
Second Term

Marks: 90

Units

Marks

II

$/*(%5$ &RQWG

16

III

*(20(75< &RQWG 
4XDGULODWHUDOV0DUNV  $UHD&LUFOH &RQVWUXFWLRQV0DUNV

38

V

MENSURATION &RQWG

18

VI

STATISTICS

10

VII

352%$%,/,7<

08

Total (Theory)

90

Note: The text of OTBA for SA-II will be from Unit - III, Chapter 4, Quadrilaterals

UNIT II: ALGEBRA (Contd.)
2.

LINEAR EQUATIONS IN TWO VARIABLES

(14) Periods

Recall of linear equations in one variable. Introduction to the equation in two variables.
)RFXVRQOLQHDUHTXDWLRQVRIWKHW\SHD[E\F 3URYHWKDWDOLQHDUHTXDWLRQLQWZR
YDULDEOHV KDV LQÀQLWHO\ PDQ\ VROXWLRQV DQG MXVWLI\ WKHLU EHLQJ ZULWWHQ DV RUGHUHG
SDLUV RI UHDO QXPEHUV SORWWLQJ WKHP DQG VKRZLQJ WKDW WKH\ OLH RQ D OLQH *UDSK
of linear equations in two variables. Examples, problems from real life, including
problems on Ratio and Proportion and with algebraic and graphical solutions being
done simultaneously.

UNIT III: GEOMETRY (Contd.)
4.


QUADRILATERALS

(10) Periods

3URYH 7KHGLDJRQDOGLYLGHVDSDUDOOHORJUDPLQWRWZRFRQJUXHQWWULDQJOHV

 0RWLYDWH ,QDSDUDOOHORJUDPRSSRVLWHVLGHVDUHHTXDODQGFRQYHUVHO\
 0RWLYDWH ,QDSDUDOOHORJUDPRSSRVLWHDQJOHVDUHHTXDODQGFRQYHUVHO\
 0RWLYDWH $TXDGULODWHUDOLVDSDUDOOHORJUDPLIDSDLURILWVRSSRVLWHVLGHVLVSDUDOOHO
and equal.
 0RWLYDWH ,QDSDUDOOHORJUDPWKHGLDJRQDOVELVHFWHDFKRWKHUDQGFRQYHUVHO\
 0RWLYDWH ,QDWULDQJOHWKHOLQHVHJPHQWMRLQLQJWKHPLGSRLQWVRIDQ\WZRVLGHVLV
SDUDOOHOWRWKHWKLUGVLGHDQGLQKDOIRILWDQG PRWLYDWH LWVFRQYHUVH
5.

(7) Periods

AREA

Review concept of area, recall area of a rectangle.
 3URYH 3DUDOOHORJUDPVRQWKHVDPHEDVHDQGEHWZHHQWKHVDPHSDUDOOHOVKDYHWKH
same area.
 0RWLYDWH 7ULDQJOHVRQWKHVDPH RUHTXDOEDVH EDVHDQGEHWZHHQWKHVDPHSDUDOOHOV
are equal in area.
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6.

CIRCLES

(15) Periods



7KURXJKH[DPSOHVDUULYHDWGHÀQLWLRQRIFLUFOHDQGUHODWHGFRQFHSWVUDGLXV
circumference, diameter, chord, arc, secant, sector, segment, subtended angle.



3URYH (TXDOFKRUGVRIDFLUFOHVXEWHQGHTXDODQJOHVDWWKHFHQWHUDQG PRWLYDWH 
its converse.



0RWLYDWH 7KHSHUSHQGLFXODUIURPWKHFHQWHURIDFLUFOHWRDFKRUGELVHFWVWKHFKRUG
and conversely, the line drawn through the center of a circle to bisect a chord is
perpendicular to the chord.

 0RWLYDWH 7KHUHLVRQHDQGRQO\RQHFLUFOHSDVVLQJWKURXJKWKUHHJLYHQQRQFROOLQHDU
points.
 0RWLYDWH (TXDOFKRUGVRIDFLUFOH RURIFRQJUXHQWFLUFOHV DUHHTXLGLVWDQWIURPWKH
FHQWHU RUWKHLUUHVSHFWLYHFHQWHUV DQGFRQYHUVHO\
 3URYH 7KHDQJOHVXEWHQGHGE\DQDUFDWWKHFHQWHULVGRXEOHWKHDQJOHVXEWHQGHG
by it at any point on the remaining part of the circle.
 0RWLYDWH $QJOHVLQWKHVDPHVHJPHQWRIDFLUFOHDUHHTXDO
 0RWLYDWH ,IDOLQHVHJPHQWMRLQLQJWZRSRLQWVVXEWHQGVHTXDODQJOHDWWZRRWKHU
points lying on the same side of the line containing the segment, the four points lie
on a circle.
 0RWLYDWH 7KHVXPRIHLWKHURIWKHSDLURIWKHRSSRVLWHDQJOHVRIDF\FOLFTXDGULODWHUDO
is 180° and its converse.
(10) Periods

7.

CONSTRUCTIONS

1.

Construction of bisectors of line segments and angles of measure 60o, 90o, 45O etc.,
equilateral triangles.

2.

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 perimeter and base angles.

UNIT V: MENSURATION (Contd.)
2.

SURFACE AREAS AND VOLUMES

(12) Periods



6XUIDFHDUHDVDQGYROXPHVRIFXEHVFXERLGVVSKHUHV LQFOXGLQJKHPLVSKHUHV DQG
right circular cylinders/cones.

UNIT VI: STATISTICS

(13) Periods

Introduction to Statistics: Collection of data, presentation of data — tabular form,
XQJURXSHGJURXSHGEDUJUDSKVKLVWRJUDPV ZLWKYDU\LQJEDVHOHQJWKV IUHTXHQF\
polygons. Mean, median and mode of ungrouped data.

UNIT VII: PROBABILITY

(9) Periods

History, Repeated experiments and observed frequency approach to probability.
)RFXVLVRQHPSLULFDOSUREDELOLW\ $ODUJHDPRXQWRIWLPHWREHGHYRWHGWRJURXS
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and to individual activities to motivate the concept; the experiments to be drawn
IURPUHDOOLIHVLWXDWLRQVDQGIURPH[DPSOHVXVHGLQWKHFKDSWHURQVWDWLVWLFV 

QUESTIONS PAPER DESIGN 2016–17 CLASS–IX
Mathematics (Code No. 041)
S.
No.

1

2

3

4

Time: 3 Hours

Typology of Questions

Remembering - (Knowledge based
6LPSOHUHFDOOTXHVWLRQVWRNQRZVSHFLÀF
facts, terms, concepts͕ principles͕ or
WKHRULHV,GHQWLI\GHÀQHRUUHFLWH
LQIRUPDWLRQ
Understanding- (Comprehension -to be
familiar with meaning and to understand
conceptually, interpret, compare,
contrast, explain, paraphrase, or
LQWHUSUHWLQIRUPDWLRQ
Application 8VHDEVWUDFWLQIRUPDWLRQLQ
concrete situation, to apply knowledge
to new situations; Use given content to
interpret a situation, provide an example,
RUVROYHDSUREOHP
Higher Order Thinking Skills (Analysis &
Synthesis - Classify, compare, contrast,
or differentiate between different pieces
of information; Organize and/or integrate

Very
Short
Answer
(VSA)
(1 Mark)

Marks: 90

Short
AnswerI
(SA)

Short
AnswerII
(SA)

Long
Answer
(LA)
(4

(2

(3

Marks)

Marks)

Marks)

1

2

2

3

23



2

1

1

4

23



1

2

3

2

22



-

1

4

-

14



-

-

-

2*

8

4x1=4

6x2=12

10x3=

11x4=

90

30

44

Total
Marks

%
Weightage

unique pieces of information from a
YDULHW\RIVRXUFHV

5

Creating, Evaluation and MultiDisciplinary- *HQHUDWLQJQHZLGHDV
product or ways of viewing things
Appraise, judge, and/or justify the value
or worth of a decision or outcome, or to
SUHGLFWRXWFRPHVEDVHGRQYDOXHV
Total



100%

TXHVWLRQV
RIPDUNV 7KHFDVHVWXGLHVZLOOEHVXSSOLHGWRVWXGHQWVLQDGYDQFH7KHVHFDVHVWXGLHV
are designed to test the analytical and higher order thinking skills of students.

Note:7KHTXHVWLRQSDSHUZLOOLQFOXGHDVHFWLRQRQ2SHQ7H[WEDVHGDVVHVVPHQW

2QHRIWKH/$ PDUNV ZLOOEHWRDVVHVVWKHYDOXHVLQKHUHQWLQWKHWH[WV

121

