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Foreword
The National Curriculum Framework (NCF), 2005, recommends that children’s life at school
must be linked to their life outside the school. This principle marks a departure from the legacy
of bookish learning which continues to shape our system and causes a gap between the school,
home and community. The syllabi and textbooks developed on the basis of NCF signify an
attempt to implement this basic idea. They also attempt to discourage rote learning and the
maintenance of sharp boundaries between different subject areas. We hope these measures will
take us significantly further in the direction of a child-centred system of education outlined in
the National Policy on Education (1986).

The success of this effort depends on the steps that school principals and teachers will take
to encourage children to reflect on their own learning and to pursue imaginative activities and
questions. We must recognise that given space, time and freedom, children generate new
knowledge by engaging with the information passed on to them by adults. Treating the prescribed
textbook as the sole basis of examination is one of the key reasons why other resources and
sites of learning are ignored. Inculcating creativity and initiative is possible if we perceive and
treat children as participants in learning, not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode of functioning. Flexibility
in the daily time-table is as necessary as rigour in implementing the annual calendar so that the
required number of teaching days are actually devoted to teaching. The methods used for teaching
and evaluation will also determine how effective this textbook proves for making children’s life
at school a happy experience, rather than a source of stress or boredom. Syllabus designers
have tried to address the problem of curricular burden by restructuring and reorienting knowledge
at different stages with greater consideration for child psychology and the time available for
teaching. The textbook attempts to enhance this endeavour by giving higher priority and space
to opportunities for contemplation and wondering, discussion in small groups, and activities
requiring hands-on experience.

The National Council of Educational Research and Training (NCERT) appreciates the hard
work done by the Textbook Development Committee responsible for this book. We wish to
thank the Chairperson of the advisory group in Science and Mathematics, Professor J.V. Narlikar
and the Chief Advisor for this book Professor P.K. Jain for guiding the work of this committee.
Several teachers contributed to the development of this textbook; we are grateful to their principals
for making this possible. We are indebted to the institutions and organisations which have



generously permitted us to draw upon their resources, material and personnel. We are especially
grateful to the members of the National Monitoring Committee, appointed by the Department of
Secondary and Higher Education, Ministry of Human Resource Development under the
Chairpersonship of Professor Mrinal Miri and Professor G.P. Deshpande, for their valuable time
and contribution. As an organisation committed to the systemic reform and continuous improvement
in the quality of its products, NCERT welcomes comments and suggestions which will enable us
to undertake further revision and refinement.

Director
New Delhi National Council of Educational
20 December 2005 Research and Training



Textbook Development Committee
CHAIRPERSON, ADVISORY GROUP IN SCIENCE AND MATHEMATICS
J.V. Narlikar, Emeritus Professor, Chairman,  Advisory Committee Inter University Centre for
Astronomy & Astrophysics (IUCCA), Ganeshkhind, Pune University, Pune
CHIEF ADVISOR
P.K. Jain, Professor, Department of Mathematics, University of Delhi, Delhi
CHIEF COORDINATOR

Hukum Singh, Professor, DESM, NCERT, New Delhi
MEMBERS
A.K. Rajput, Associate Professor, RIE Bhopal, M.P.
A.K. Wazalwar, Associate Professor, DESM NCERT, New Delhi
B.S.P. Raju, Professor, RIE Mysore, Karnataka
C.R. Pradeep, Assistant Professor, Department of Mathematics, Indian Institute of Science,
Bangalore, Karnataka.
Pradeepto Hore, Sr. Maths Master, Sarla Birla Academy Bangalore, Karnataka.
S.B. Tripathy, Lecturer, Rajkiya Pratibha Vikas Vidyalaya, Surajmal Vihar, Delhi.
S.K.S. Gautam, Professor, DESM, NCERT, New Delhi
Sanjay Kumar Sinha, P.G.T., Sanskriti School Chanakyapuri, New Delhi.
Sanjay Mudgal, Lecturer, CIET, New Delhi
Sneha Titus, Maths Teacher, Aditi Mallya School Yelaharika, Bangalore, Karnataka
Sujatha Verma, Reader in Mathematics, IGNOU, New Delhi.
Uaday Singh, Lecturer, DESM, NCERT, New Delhi.



Acknowledgements
The Council gratefully acknowledges the valuable contributions of the following participants
of the Textbook Review Workshop: P. Bhaskar Kumar, P.G.T., Jawahar Navodaya Vidyalaya,
Ananthpur, (A.P.); Vinayak Bujade, Lecturer, Vidarbha Buniyadi Junior College, Sakkardara
Chowk Nagpur, Maharashtra; Vandita Kalra, Lecturer, Sarvodaya Kanya Vidyalaya Vikashpuri
District Centre, New Delhi; P.L. Sachdeva Deptt. of Mathematics, Indian Institute of Science,
Bangalore, Karnataka; P.K.Tiwari Assistant Commissioner (Retd.), Kendriya Vidyalaya
Sangathan; Jagdish Saran, Department of Statistics, University of Delhi; Quddus Khan,
Lecturer, Shibli National P.G. College Azamgarh (U.P.); Sumat Kumar Jain, Lecturer,
K.L. Jain Inter College Sasni Hathras (U.P.); R.P. Gihare, Lecturer (BRC), Janpad Shiksha
Kendra Chicholi Distt. Betul (M.P.); Sangeeta Arora, P.G.T., A.P.J. School Saket, New
Delhi; P.N. Malhotra, ADE (Sc.), Directorate of Education, Delhi; D.R. Sharma, P.G.T.,
J.N.V. Mungespur, Delhi; Saroj, P.G.T. Government Girls Sr. Secondary School, No. 1,
Roop Nagar, Delhi, Manoj Kumar Thakur, P.G.T., D.A.V. Public  School, Rajender Nagar,
Sahibabad, Ghaziabad (U.P.) and R.P. Maurya, Reader, DESM, NCERT, New Delhi.

Acknowledgements are due to Professor M. Chandra, Head, Department of Education
in Science and Mathematics for her support.

The Council acknowledges the efforts of the Computer Incharge, Deepak Kapoor;
Rakesh Kumar, Kamlesh Rao and Sajjad Haider Ansari, D.T.P. Operators; Kushal Pal Singh
Yadav, Copy Editor and Proof Readers, Mukhtar Hussain and Kanwar Singh.

The contribution of APC–Office, administration of DESM and Publication Department
is also duly acknowledged.



±Þð¿ÜìHëÀë

1. BëHë 1
1.1 MëþëVIëëìTëïÀ 1
1.2 BëHë ±Lëõ IëõQëLëðî ìLëïwMëHë 1
1.3 AëëSëí BëHë 6
1.4 VëëLIë ±Lëõ ±LëîIë BëHëù 7
1.5 VëQëëLë BëHë 8
1.6 µMëBëHë 10
1.7 CëëIëBëHë 13
1.8 VëëTëóìhëïÀ BëHë 13
1.9 TëõLë-±ëÀòìIëï 15
1.10 BëHëì¿Rëë±ù 16
1.11 MëñßÀBëHë 20
1.12 Oëõ BëHëLëë RëùBëBëHë ±Lëõ ÈõØBëHë MëßLëë TRëëTëèëìßïÀ À>ËMëþfLëù 22

2. VëîOëîKë ±Lëõ  ìTëïKëõRëù 32
2.1 MëþëVIëëìTëïÀ 32
2.2 ïBëHëùLëù ÀëIëõóì{ïRë BëðHëëÀëß 32
2.3 ïVëîOëîKë 36
2.4 ïìTëïKëõRë 38

3. ïìhëïÀùHëìQëïìIëïRë ìTëïKëõRëù 49
3.1 MëþëVIëëìTëïÀ 49
3.2 AëñHëë 50
3.3 ìhëïÀùHëìQëïìIëïRë ìTëïKëõRëù 55
3.4 Oëõ AëñHëëLëë VëßTëëYëë ±Lëõ OëëØOëëÀí VTëwMëõ ìhëïÀùHëìQëïìIëïRë ìTëïKëõRëù 62
3.5 ìhëïÀùHëìQëïìIëïRë VëQëíÀßHëù 72
3.6 Sine ±Lëõ Cosine  VëñhëùLëí VëëìOëïIëí ±Lëõ VëßYë µMëRëùBë 76

4. BëëìHëïìIëïÀ ±LëðQëëLëLëù ìVëï¦ëîIë 88
4.1 MëþëVIëëìTëïÀ 88
4.2 ìTëïWëRëëìPëïQëðAë 89
4.3 BëëìHëïìIëïÀ ±LëðQëëLëLëù ìVëï¦ëîIë 90

5. ç_Àß ç_AÝë±ù ±Þõ ì¦CëëIë çÜíÀßHëù 99
5.1 MëþëVIëëìTëïÀ 99
5.2 ç_Àß ç_AÝë±ù 99
5.3 ç_Àß ç_AÝë±ùLëðî OëíÉBëìHëïIë           100



viii

5.4 ç_Àß ç_AÝëLëù QëëLëëîÀ IëJëë ±LëðOë¢ ç_Àß ç_AÝë 104
5.5 ±ëBëóLÍ ±ëÀòìIëï ±Lëõ KëþðTëïíRë VTëwMë 106
5.6 ì¦CëëIë çÜíÀßHëù 109
5.7 VëîÀß VëîARëëLëðî TëBëóQëñYë 110

6. VëðßõAë ±VëQëIëë±ù 117
6.1 MëþëVIëëìTëïÀ 117
6.2 ±VëQëIëë±ù 117
6.3 ±õÀ EëSëQëëî VëðßõAë ±VëQëIëëLëù OëöìÉïÀ µÀõSë ±Lëõ IëõLëðî ±ëSëõAë Mëß ìLëïwMëHë 119
6.4 Oëõ EëSëQëëî VëðßõAë ±VëQëIëëLëù ±ëSëõAë MëßJëí µÀõSë 124
6.5 Oëõ EëSëQëëî VëðßõAë ±VëQëIëë±ùLëí VëîèìIëïLëù µÀõSë 128

7. ¿QëEëRë ±Lëõ VëîEëRë 134
7.1 MëþëVIëëìTëïÀ 134
7.2 BëHëIëßíLëù QëñYëPëñIë ìVëï¢ëîIë 135
7.3 ¿QëEëRëù 138
7.4 VëîEëRë 146

8. ì¦ÕØí ÕþÜõÝ 156
8.1 MëþëVIëëìTëïÀ 156
8.2 KëLëMëñHëëóîÀ CëëIëëîÀù QëëËõLëðî ì¦MëØí MëþQëõRë 156
8.3 TRëëMëÀ ±Lëõ QëKRëQëMëØù 163

9. lõHëí ±Lëõ lõÏí 171
9.1 MëþëVIëëìTëïÀ 171
9.2 lõHëí±ù 172
9.3 lõÏí 173
9.4 VëQëëîIëß lõHëí (A.P.) 175
9.5 VëQëBëðHëùkëß lõHëí (G.P.) 179
9.6 VëQëëîIëß QëKRëÀ ±Lëõ BëðHëùkëß QëKRëÀ TëEEëõLëù VëîOëîKë 184
9.7 ìTëïìUëïp lõHëí±ùLëëî n MëØùLëë VëßTëëYëë 187
9.8 ±LëîIë VëQëBëðHëùkëß lõHëí ±Lëõ IëõLëù VëßTëëYëù 190

10. ßõAëë±ù 197
10.1 MëþëVIëëìTëïÀ 197
10.2 ßõAëëLëù ÏëYë 199
10.3 ßõAëëLëë VëQëíÀßHëLëëî ìTëïìTëïKë VTëwMë 205
10.4 ßõAëëLëðî TRëëMëÀ VëQëíÀßHë 212
10.5 ìOëïîØ<Jëí ßõAëëLëðî SëîOë±îIëß 215



ix

10.6 Oëõ ßõAëë±ùLëë ÈõØìOëïîØ<QëëîJëí MëVëëß JëIëí ßõAëë-VëîèìIëïLëðî VëQëíÀßHë 218
10.7 ¶BëQëìOëïîØ<Lëðî VJëëLëëîIëß 219

11. åë_Àäù 227
11.1 MëþëVIëëìTëïÀ 227
11.2 UëîÀ<Lëù MëìßïEÈõØ 227
11.3 TëIëðóYë 230
11.4 MëßTëSëRë 232
11.5 µMëTëSëRë 236
11.6 ±ìIëïTëSëRë 243

12. ìhëïMëìßïQëëHëíRë PëñìQëïìIëïLëù MëìßïEëRë 252
12.1  MëþëVIëëìTëïÀ 252
12.2  ìhëïMëìßïQëëHëíRë ±TëÀëUëQëëî RëëQëëZëù ±Lëõ RëëQë VëQëIëSëù 253
12.3  ±TëÀëUëQëëî ìOëïîØ<Lëë RëëQë 253
12.4  Oëõ ìOëïîØ<±ù TëEEëõLëðî ±îIëß 255
12.5  ìTëïPëëÉLë Vëñhë 257

13. SëZë ±Lëõ ìTëïÀSëLë 263
13.1 MëþëVIëëìTëïÀ 263
13.2 ìTëïÀSëLëLëù VëëèìÉïÀ ARëëSë 263
13.3 SëZë 265
13.4 ìhëïÀùHëìQëïìIëïRë ìTëïKëõRëLëëî SëZë 275
13.5  CëëIëëîÀíRë ±Lëõ SëCëðBëHëÀíRë ìTëïKë õRë 279
13.6 ìTëïÀSëLë 281

14. BëëìHëïìIëÀ IëÀó 296
14.1 MëþëVIëëìTëïÀ 296
14.2 ìTëïKëëLë 297
14.3 ÉL̂ëëî ìTëïKëëLëùQëëîJëí LëTëëî ìTëïKëëLëù 299
14.4 ìTëïìUëïp UëOØù/UëOØVëQëñèù 304
14.5 MëþõþßHë 309
14.6 ìTëïKëëLëùLëí RëJëëJëóIëë 313

15. ±ë_ÀÍëåëjë 321
15.1 MëþëVIëëìTëïÀ 321
15.2 MëþVëëßLëëî QëëMë 322
15.3 ìTëïVIëëß 323
15.4 VëßõßëUë ìTëïEëSëLë 323



x

15.5 ìTëïEëßHë ±Lëõ MëþQëëìHëïIë ìTëïEëSëLë 333
15.6   ±ëTëòìkëï ìTëïIëßHëLëðî ìTëïfSëõWëHë 342

16. ç_ÛëäÞë 351
16.1 MëþëVIëëìTëïÀ 351
16.2 Ýë¼ìEÈÀ ÕþÝùÃù 352
16.3 CëËLëë 355
16.4 VëîPëëTëLëëLëù MëñTëóKëëßHëëRëð@Ië ±ìPëïBëQë 362
MëìßïìUëïp 1: ±LëîIë lõÏí 378
A.1.1  MëþëVIëëìTëïÀ 378
A.1.2  Àù´MëHë CëëIëëîÀ QëëËõ ì¦MëØí MëþQëõRë 378
A.1.3  ±LëîIë VëQëBëðHëùkëß lõÏí 380
A.1.4  CëëIëëîÀíRë lõÏí 381
A.1.5  SëCëðBëHëÀíRë lõÏí 384
MëìßïìUëïp 2: BëëìHëïìIëïÀ LëQëñLëë 385
A.2.1  MëþëVIëëìTëïÀ 385
A.2.2  MëþëJëìQëïÀIëë±ù 385
A.2.3  BëëìHëïìIëïÀ LëQëñLëë Uëðî Èõ ? 389
ÉäëÚù 396

















































































































3 5, ± , ± , ± ,...2 2x








































	Inner Page
	Chep-1
	Chep-2
	Chep-3
	Inner Page.pdf
	00
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16 (1)
	16
	17
	18


