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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 team responsible for this book. We wish to 
thank the Chairman of the advisory group in science and mathematics, Professor J.V. 
Narlikar and the Chief Advisor for this book, Professor Rupamanjari Ghosh, School of 
Physical Sciences, Jawaharlal Nehru University, New Delhi, for guiding the work of this 
committee. Several teachers contributed to the development of this textbook; we are 
grateful to them and 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 Chairmanship of Professor 
Mrinal Miri and Professor G.P. Deshpande, for their valuable time and contribution. As an 
organisation committed to 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
National Council of Educational

Research and Training
New Delhi

20 December 2005
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ªÀÄÄ£ÀÄßr

2005£ÉÃ gÁ¶ÖçÃAiÀÄ ¥ÀoÀåPÀæªÀÄ ªÀÄvÀÄÛ gÁ¶ÖçÃAiÀÄ ¥ÀoÀåªÀ¸ÀÄÛ«£À DzsÁgÀzÀ ªÉÄÃ¯É gÀavÀªÁzÀ J£ï.¹.E.Dgï.n 9£ÉAiÀÄ 
vÀgÀUÀwAiÀÄ «eÁÕ£À ¥ÀoÀå¥ÀÄ¸ÀÛPÀªÀ£ÀÄß vÀ«Ä¼ÀÄ ̈ sÁµÉUÉ AiÀÄxÁªÀvÁÛV C£ÀÄªÁzÀ ªÀiÁr F ¥ÀÄ¸ÀÛPÀªÀ£ÀÄß 2 ̈ sÁUÀUÀ¼ÁV «zÁåyðUÀ½UÉ 
C£ÀÄPÀÆ®ªÁUÀÄªÀAvÉ ¥Àæ̧ ÀÄÛvÀ ̧ Á°£À°è ¥ÀjµÀÌj À̧̄ ÁVzÉ, DzÀgÉ EzÀgÀ°è AiÀiÁªÀÅzÉÃ §zÀ̄ ÁªÀuÉ ªÀiÁrgÀÄªÀÅ¢®è. F ¥ÀoÀå¥ÀÄ À̧ÛPÀªÀ£ÀÄß  
MlÄÖ 7 ªÀiÁzsÀåªÀÄUÀ¼À°è ºÉÆgÀvÀgÀ¯ÁVzÀÄÝ EzÀÄ NCF-2005gÀ ¥ÀoÀåPÀæªÀÄzÀ J®è ªÉÊ²µÀÖöåUÀ¼À£ÀÄß ºÉÆA¢zÉ.  

2005gÀ gÁ¶ÖçÃAiÀÄ ¥ÀoÀåPÀæªÀÄªÀÅ F PÉ¼ÀV£À ªÉÊ²µÀÖöåUÀ¼À£ÀÄß ºÉÆA¢zÉ.
 * PÀ°PÉAiÀÄ£ÀÄß fÃªÀ£ÀzÀ CªÀ±ÀåPÀvÉUÀ¼ÉÆA¢UÉ eÉÆÃr¸ÀÄªÀÅzÀÄ.
 * PÀAoÀ¥ÁoÀ «zsÁ£À¢AzÀ PÀ°PÉAiÀÄ£ÀÄß ªÀÄÄPÀÛUÉÆ½¸ÀÄªÀÅzÀÄ.
 * ¥ÀoÀå¥ÀÅ¸ÀÛPÀUÀ¼À ºÉÆgÀvÁV ¥ÀoÀåPÀæªÀÄªÀ£ÀÄß ²æÃªÀÄAvÀUÉÆ½¸ÀÄªÀÅzÀÄ.
 * eÁÕ£ÀzÀ C©üªÀÈ¢ÞUÉ PÀ°PÁ C£ÀÄ¨sÀªÀUÀ¼À£ÀÄß §¼À¸ÀÄªÀÅzÀÄ.
	 *	 ¨sÁgÀvÀzÀ	¥ÀæeÁ¸ÀvÁÛvÀäPÀ	¤ÃwAiÀÄ£ÀéAiÀÄ	ªÀÄPÀÌ¼À	CªÀ±ÀåPÀvÉUÀ½UÉ	vÀPÀÌAvÉ	¸ÀàA¢¸ÀÄªÀÅzÀÄ.
 * ²PÀëtªÀ£ÀÄß EA¢£À ºÁUÀÆ ¨sÀ«µÀåzÀ fÃªÀ£ÁªÀ±ÀåPÀvÉUÀ½UÉ ºÉÇAzÀÄªÀAvÉ ªÀiÁqÀÄªÀÅzÀÄ.
 * «µÀAiÀÄUÀ¼À ªÉÄÃgÉUÀ¼À£ÀÄß «ÄÃj CªÀÅUÀ½UÉ ¸ÀªÀÄUÀæ zÀÈ¶ÖAiÀÄ ¨ÉÆÃzsÀ£ÉAiÀÄ£ÀÄß C¼ÀªÀr¸ÀÄªÀÅzÀÄ.
 * ±Á¯ÉAiÀÄ ºÉÆgÀV£À §zÀÄQUÉ eÁÕ£À ¸ÀAAiÉÆÃd£É.
 * ªÀÄPÀÌ½AzÀ¯ÉÃ eÁÕ£ÀªÀ£ÀÄß C©üªÀÈ¢Þ¥Àr¸ÀÄªÀÅzÀÄ.  

9£ÉÃ vÀgÀUÀwAiÀÄ «eÁÕ£À ¥ÀÄ À̧ÛPÀzÀ°è CAvÀUÀðvÀ «zsÁ£À (Integrated Approach), gÀZÀ£ÁvÀäPÀ «zsÁ£À (Constructive 
Approach) ºÁUÀÆ ¸ÀÄgÀÄ½AiÀiÁPÁgÀzÀ «zsÁ£À (Spiral Approach) UÀ¼ÀÄ EgÀÄªÀAvÉ ¥ÀjµÀÌj¸À¯ÁVzÉ.

¥ÀoÀå¥ÀÅ¸ÀÛPÀ ¥ÀjµÀÌgÀuÉAiÀÄ°è «µÀAiÀÄ ºÁUÀÆ C¨sÁå¸ÀUÀ¼ÀÄ «zÁåyðUÀ¼À£ÀÄß AiÉÆÃZÀ£É ªÀiÁqÀÄªÀAvÉ ªÀiÁr, ZÀlÄªÀnPÉUÀ¼À 
ªÀÄÆ®PÀ eÁÕ£À ºÁUÀÆ ¸ÁªÀÄxÀåðUÀ¼À£ÀÄß ¥ÀqÉAiÀÄÄªÀAvÉ ªÀiÁqÀÄªÀ ¥ÀæAiÀÄvÀß ªÀiÁqÀ¯ÁVzÉ. ¥ÀoÀåªÀ¸ÀÄÛUÀ¼ÉÆA¢UÉ CvÀåAvÀ CªÀ±ÀåPÀ 
fÃªÀ£À ªÀiË®åUÀ¼À£ÀÄß CAvÀUÀðvÀªÁV §¼À¸À¯ÁVzÉ. F £ÀÆvÀ£À ¥ÀoÀå¥ÀÅ¸ÀÛPÀUÀ¼ÀÄ ¥ÀjÃPÁë zÀÈ¶Ö¬ÄAzÀ gÀavÀªÁV®è. §zÀ¯ÁV 
CªÀÅUÀ¼ÀÄ	«zÁåyðUÀ¼À	̧ ÀªÁðAVÃt	ªÀåQÛvÀé	«PÀ¸À£ÀPÉÌ	¥ÀÇgÀPÀªÁVªÉ.	vÀ£ÀÆä®PÀ	CªÀgÀ£ÀÄß	̧ ÀévÀAvÀæ	̈ sÁgÀvÀzÀ	̧ Àé¸ÀÜ¸ÀªÀiÁdzÀ	GvÀÛªÀÄ	
¥ÀæeÉUÀ¼À£ÁßV ªÀiÁqÀÄªÀ ¥ÀæAiÀÄvÀß £ÀqÉ¢zÉ.

¤vÀå	fÃªÀ£ÀzÀ°è	«eÁÕ£ÀªÀÅ	J¯Áè	ºÀAvÀUÀ¼ÀÀ®Æè	AiÀÄ±À¹ìUÉ	CvÀåªÀ±ÀåPÀªÁVzÉ.	gÁ¶ÖçÃAiÀÄ	¥ÀoÀåPÀæªÀÄ-2005gÀAvÉ	«eÁÕ£ÀªÀÅ	PÉ®ªÀÅ	
¥ÀjPÀ®à£ÉUÀ¼À£ÀÄß	CxÀðªÀiÁrPÉÆAqÀÄ	¹zÁÞAvÀUÀ¼À£ÀÄß	¤gÀÆ¦¹,	¥ÀæAiÉÆÃUÀUÀ¼À£ÀÄß	£ÀqÉ¹,	vÀvÀéUÀ¼À£ÀÄß	¸ÁéAVÃPÀj¹	¥ÀjÃPÉëAiÀÄ°è	
GvÀÛªÀÄ	CAPÀUÀ¼À£ÀÄß	¥ÀqÉAiÀÄÄªÀÅzÀgÀ	eÉÆvÉUÉ	«eÁÕ£ÀªÀ£ÀÄß	fÃªÀ£ÀzÀ	¸ÀPÀ®	PÉëÃvÀæUÀ¼À®Æè	§¼À¸ÀÄªÀ	¸ÁªÀÄxÀåðªÀ£ÀÄß	¨É¼É¹PÉÆAqÀÄ	
fÃªÀ£ÀzÀ°è	AiÀÄ±À¸Àì£ÀÄß	UÀ½¸ÀÄªÀAvÉ	ªÀiÁqÀ¨ÉÃPÀÄ.	CzÀÄ	¸ÀºÀPÁj	PÀ°PÉUÀÆ	¥ÀÇgÀPÀªÁVgÀ¨ÉÃPÀÄ.

¥ÁæaÃ£À	¨sÁgÀvÀzÀ	ºÁUÀÆ	«±ÀézÀ	±ÉæÃµÀ×	«eÁÕ¤UÀ¼À	PÉÆqÀÄUÉUÀ¼À£ÀÄß	¸ÀÆPÀÛ	¸ÀAzÀ¨sÀðUÀ¼À°è	PÉÆqÀ¯ÁVzÉ.	9£ÉÃ	vÀgÀUÀwAiÀÄ	
¥ÀoÀå¥ÀÄ¸ÀÛPÀUÀ¼ÀÄ	±ÉÊPÀëtÂPÀªÁV	ªÉÊ²µÀÖöå¥ÀÆtðªÁVªÉ.	EvÀgÀ	¥ÀoÀå¥ÀÄ¸ÀÛPÀUÀ¼ÀAvÉAiÉÄÃ	F	¥ÀoÀå¥ÀÄ¸ÀÛPÀUÀ¼ÀÄ	«zÁåyð/«zÁåyð¤AiÀÄjUÉ	
¸ÁªÀÄxÀåð ºÁUÀÆ PË±À®UÀ¼À£ÀÄß ¨É¼É¹PÉÆ¼Àî®Ä ¸ÀºÁAiÀÄ ªÀiÁqÀÄvÀÛªÉ.

gÁ¶ÖçÃAiÀÄ ªÀÄlÖzÀ ±ÉÊPÀëtÂPÀ ̧ ÀÄzsÁgÀuÉ ºÁUÀÆ C©üªÀÈ¢ÞUÀ¼À£ÀÄß UÀªÀÄ£ÀzÀ°èj¹ £ÀªÀÄä PÀ£ÁðlPÀ gÁdåzÀ «zÁåyðUÀ¼ÀÆ ̧ ÀºÀ 
gÁ¶ÖçÃAiÀÄ	ªÀÄlÖzÀ°è	±ÉÊPÀëtÂPÀªÁV	ºÁUÀÆ	¸ÀàzsÁðvÀäPÀ	¥ÀjÃPÉëUÀ¼À°è	AiÀÄ±À¹éAiÀiÁV	vÀªÀÄä	¸ÁzsÀ£ÉAiÀÄ£ÀÄß	ªÀiÁqÀ®Ä	F	¥ÀoÀå¥ÀÄ¸ÀÛPÀ	
¸ÀºÀPÁjAiÀiÁUÀ°	J£ÀÄßªÀÅzÉÃ	¸ÁªÀðd¤PÀ	²PÀët	E¯ÁSÉAiÀÄ	¥ÀæªÀÄÄR	D±ÀAiÀÄªÁVzÉ.

2017-18£ÉÃ	¸Á°£À°è	²æÃªÀÄw	JA.	eÉÆºÀgÁ	d©Ã£ï,	¤zÉÃð±ÀPÀgÀÄ,	GzÀÄð	ªÀÄvÀÄÛ	EvÀgÉ	C®à¸ÀASÁåvÀ	¨sÁµÁ	±Á¯ÉUÀ¼À	
¤zÉÃð±À£Á®AiÀÄ,	DAiÀÄÄPÀÛgÀ	PÀbÉÃj,	¨ÉAUÀ¼ÀÆgÀÄ.	EªÀgÀ	£ÉÃvÀÈvÀézÀ°è	¨sÁµÁAvÀgÀ	PÁAiÀÄð	¤ªÀðºÀuÉAiÀiÁVgÀÄvÀÛzÉ.	

2018-19£ÉÃ	¸Á°AiÀÄ°è	¥ÀoÀå¥ÀÄ¸ÀÛPÀªÀ£ÀÄß	«zÁåyðUÀ¼À	±ÉÊPÀëtÂPÀ	»vÀ	zÀÈ¶×¬ÄAzÀ	JgÀqÀÄ	¨sÁUÀUÀ¼À£ÁßV	ªÀiÁr	MAzÀ£ÉÃ	
ªÀÄvÀÄÛ JgÀqÀ£ÉÃ ̧ ÀAPÀ®£ÁvÀäPÀ  CªÀ¢üUÉ vÀPÀÌAvÉ CzsÁåAiÀÄUÀ¼À£ÀÄß ¥ÀÄ£ÀgïeÉÆÃqÀ£É ªÀiÁr, «ªÀÄ²ð¹ ¥ÀjµÀÌj À̧̄ ÁVzÉ. EzÀgÉÆA¢UÉ 
CzsÁåAiÀÄUÀ¼À°è£À	ZÀlÄªÀnPÉUÀ¼ÀÄ,	avÀæUÀ¼ÀÄ,	«zsÀUÀ¼ÀÄ	C s̈Áå À̧UÀ¼ÀÄ	EvÁå¢UÀ¼É®èzÀgÀ	̧ ÀASÉåUÀ¼À£ÀÄß	AiÀÄxÁ¹ÜwAiÀÄ°èAiÉÄÃ	ªÀÄÄAzÀÄªÀgÉ¹	
¨sÁUÀ	MAzÀÄ	ªÀÄvÀÄÛ	¨sÁUÀ	JgÀqÀgÀ°è£À	CzsÁåAiÀÄUÀ¼À	¥ÀÄ£Àgï	«AUÀqÀuÉ	ªÀiÁr	CªÀÅUÀ½UÉ	C£ÀÄPÀæªÀÄªÁV	gÉÆÃªÀÄ£ï	¸ÀASÉåUÀ¼À£ÀÄß	
¤Ãr	NCERT	¥ÀoÀå¥ÀÄ¸ÀÛPÀzÀ°è£À	CzsÁåAiÀÄUÀ¼À	̧ ÀASÉåUÀ¼ÉÆA¢UÉ	̧ ÀÆPÀÛ	jÃwAiÀÄ°è	ºÉÆAzÁtÂPÉ	ªÀiÁr	¥Àj«rAiÀÄ°è	¤ÃqÀ¯ÁVzÉ.	
²PÀëPÀgÀ	±ÉÊPÀëtÂPÀ	¨ÉÆÃzsÀ£Á	CªÀ¢üUÀ¼ÀÄ	ªÀÄvÀÄÛ	¸ÀAzÀ¨sÀðPÉÌ	vÀPÀÌAvÉ	JgÀqÀÆ	¨sÁUÀUÀ¼À°è£À	CzsÁåAiÀÄUÀ¼À	«AUÀqÀuÉAiÀÄ£ÀÄß	¸Àé®àªÀÄnÖUÉ	
§zÀ¯ÁªÀuÉ	ªÀiÁrPÉÆ¼Àî®Ä	CªÀPÁ±À	PÀ°à¸À¯ÁVzÉ.

F	¥ÀoÀå¥ÀÅ¸ÀÛPÀªÀÅ	«zÁåyð	¸ÉßÃ»	ºÁUÀÆ	²PÀëPÀ	¸ÉßÃ»AiÀiÁV	gÀÆ¦¸À®Ä	¥ÁæªÀiÁtÂPÀ	¥ÀæAiÀÄvÀß	ªÀiÁqÀ¯ÁVzÉ.	«eÁÕ£À	PÀ°PÉ	
¸ÀAvÉÆÃµÀzÁAiÀÄPÀ	ºÁUÀÆ	CxÀð¥ÀÇtðªÁUÀÄªÀAvÉ	ªÀiÁqÀ®Ä	F	¥ÀoÀå¥ÀÅ¸ÀÛPÀªÀÅ	 ¸ÀÆPÀÛªÁzÀ	zÁjAiÀÄ£ÀÄß	 gÀÆ¦¸ÀÄvÀÛzÉAiÉÄAzÀÄ	
£ÁªÀÅ ¨sÁ«¸ÀÄvÉÛÃªÉ. 

F	 ¥ÀoÀå¥ÀÅ¸ÀÛPÀªÀ£ÀÄß	 ºÉZÀÄÑ	 GvÀÛªÀÄ¥Àr¸À®Ä	 vÀdÕjAzÀ,	 ²PÀëPÀjAzÀ,	 «zÁåyðUÀ½AzÀ	 ªÀÄvÀÄÛ	 ¥ÉÇÃµÀPÀjAzÀ	 gÀZÀ£Á	
¸À®ºÉUÀ¼À£ÀÄß	ªÀÄvÀÄÛ	nÃPÉUÀ¼À£ÀÄß	¸ÁéUÀw¸ÀÄvÉÛÃªÉ.	F	¥ÀoÀå¥ÀÄ¸ÀÛPÀªÀ£ÀÄß	£ÀªÀÄä	gÁdåzÀ°è	eÁjUÉ	vÀgÀ®Ä	C£ÀÄªÀÄw,	¸ÀºÀPÁgÀ	ºÁUÀÆ	
ªÀiÁUÀðzÀ±Àð£ÀªÀ£ÀÄß	¤ÃrzÀ	J£ï.¹.E.Dgï.n	¸ÀA¸ÉÜ	£ÀªÀzÉºÀ°	ºÁUÀÆ	D	¸ÀA¸ÉÜAiÀÄ	C¢üPÁjUÀ½UÀÆ	E¯ÁSÉ	vÀ£Àß	ºÀÈvÀÆàªÀðPÀ	
PÀÈvÀdÕvÉUÀ¼À£ÀÄß	C¦ð¸ÀÄvÀÛzÉ.	

                                                                 JA. ±. µÇiÈzÐÊUÒqÇ

                                                               ªÀåªÀ¸ÁÜ¥ÀPÀ ¤zÉðÃ±ÀPÀgÀÄ

 PÀ£ÁðlPÀ ¥ÀoÀå¥ÀÄ¸ÀÛPÀ ¸ÀAWÀ, ¨ÉAUÀ¼ÀÆgÀÄ. 
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{dkmZ Amnë`m g^modVmbMo Ðì`

àH$aU-1

Amnë`m g^modVmbMo Ðì`
(Matter in our surroundings)

Amnë`m g^modma ZOa {\$a{dbr AgVm Amg_§VmV Iyn {d{dY àH$maÀ`m AmH$mamÀ`m, 
AmH$ma_mZmÀ`m Am{U nmoVmÀ`m (texture) dñVw {XgyZ `oVmV. `m {dídmV àË`oH$ nXmW© Á`mnmgyZ 
~Zbobm AgVmo Ë`mMo emókm§Zr ‘Ðì`’ (matter) Ago Zm_H$aU Ho$bo. ídgZmgmR>r AmnU dmnaVmo 
Vr hdm, AmnU ImVmo Vo AÞ, XJS>, T>J, dZñnVr Am{U àmUr, AJXr nmÊ`mMm NmoQmgm W|~ d 
dmiyMm H$U - àË`oH$ nXmW© Ðì` (matter) Amho. g^modVmbr ZOa {\$a{dbr AgVm da Z_yX 
Ho$bobo gd© nXmW© OmJm ì`mnVmV d Ë`m§Zm dñVw_mZ (mass) AgVo Ago {XgyZ `oVo. `mMmM AW© 
Ë`m§Zm dñVw_mZ * (mass) Am{U AmH$ma_mZ ** (volume) XmoÝhr AgVmV.

AZmXr H$mimnmgyZ _mZd Amnë`m g^modVmbr AgUmè`m àË`oH$ KQ>H$mbm ZrQ> g_OyZ 
KoÊ`mMm à`ËZ H$arV hmoVm. àmMrZ ^maVr` VËddoË`mZr Ðì`mMo nmM _ybKQ>H$mV dJuH$aU Ho$bo. 
hdm, O_rZ (_mVr), A¾r, AmH$me Am{U nmUr hoM Vo n§MVËd AmhoV. Ë`m§À`m _VmZwgma gd© 
O¡{dH$ Am{U AO¡{dH$ KQ>H$ ho `m _ybVËdmZo ~Zbobo AmhoV. àmMrZ J«rH$ VËddoË`m§Zr hr Ðì`mMo 
AgoM dJuH$aU Ho$bo hmoVo.

AmYw{ZH$ emókm§Zr Ðì`mMo ̂ m¡{VH$ JwUY_© d amgm`{ZH$ ñdê$n ̀ mda AmYm[aV dJuH$aUmÀ`m 
XmoZ àH$maÀ`m nÕVr {dH${gV Ho$ë`m AmhoV.

`m àH$aUmV Ðì`m§Mm Ë`m§À`m ^m¡{VH$ JwUY_m©da AmYm[aV Aä`mg AmnU H$aUma AmhmoV. 
Ðì`mÀ`m amgm`{ZH$ n¡by§Mm Aä`mg nwT>o `oUmè`m àH$aUmV H$é.

1.1	 Ðì`mMo ^m¡{VH$ JwUY_©
1.1.1 Ðì` ho AZoH$ gyú_ H$Um§Zr ~Zbobo AgVo.

Ðì`mÀ`m JwUY_m©{df`r XmoZ {ZåZ _VàUmbr XrK©H$mimn`ªV ApñVËdmV hmoË`m. EH$m 
_VàUmbrZwgma Ðì` ho bmH$S>mÀ`m Am|S>Š`mà_mUo gbJ d AI§S> AgVo Va dmiy à_mUo Ðì` ho 
AZoH$ H$Um§nmgyZ ~Zbobo AgVo Ago _V Xþgè`m àUmbrMo hmoVo. Ðì` AI§S> AgVo H$s H$Um§Zr 
~Zbobo AgVo ho EH$m CnH«$_mÛmao R>ady`m.

*   dñVw_mZmMo (mass) SI nÕVrVrb EH$H$ {H$bmoJ«°_ (Kg) Amho.
** AmH$ma_mZmMo (Volume) SI nÕVrVrb EH$H$ KZ_rQ>a (m3) Amho. AmH$ma_mZ _mnZmMo gm_mÝ` EH$H$ 
     [bQ>a (L) ho Amho.  Ogo [bQ>a (1L) = 1dm3, 1L = 1000 mL, 1 mL = 1 cm3
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2

CnH«$_ -1.1

OO 	100 ml Mo EH$ M§MwnmÌ ¿`m.

OO M§MwnmÌ nmÊ`mZo {Zå_o ^ê$Z nmÊ`mÀ`m nmVirMr IyU H$am.

OO 	Ë`mV WmoS>o _rR>/gmIa KmbyZ H$mMoÀ`m H$m§S>rZo T>diyZ {daKiy Úm.

OO 	nmÊ`mÀ`m nmVirV H$moUVm \$aH$ {XgVmo H$m§ Vo nhm.

OO {_R>mMo/gmIaoMo H$m` Pmbo Agmdo?

OO 	Vo H$goo AÑî` Pmbo Agmdo? 

OO nmÊ`mMr nmVir ~XbVo H$m§? 

Ðì` ho H$Um§Zr ~Zbobo AgVo `m H$ënZoÀ`m AmYmao `m gd© àíZm§Mr CÎmao XoVm `oVmV.  
M_À`mVrb _rR> qH$dm gmIa nmÊ`mV gd©Ì {dIyaVo. Am. 1.1 _Ü`o ho ñnï> hmoVo.

AmH¥$Vr 1.1 : nmÊ`mV _rR> {daKibo AgVm nmÊ`mÀ`m H$Um§À`m Xaå`mZ _rR>mMo H$U {eaVmV. 

1.1.2 Ðì` H$U {H$Vr bhmZ AgVmV?

CnH«$_ -1.2
OO 	nmoQ>°{e`_ na_±JZoQ>Mo 2-3 ñ\${Q>H$ 100 ml nmÊ`mV KmbyZ {daKidyZ ¿`m. 

OO 	̀ m ÐmdUmVyZ 10 ml ÐmdU H$mTy>Z ¿`m d 90 ml ñdÀN> nmÊ`mV Vo ÐmdU Kmbm. 
OO nwÝhm 10 ml ÐmdU Ë`mVyZ H$mTy>Z ¿`m Am{U 90 ml  ñdÀN> nmÊ`mV Vo ÐmdU Kmbm.
OO 	AerM {H«$`m 5 Vo 8 doim H$ê$Z nmUr gm¡å` (a§JmMr Vrd«Vm H$_r) H$am. 
OO 	nmUr AOyZ a§JrV Amho?

AmH¥$Vr 1.2 : Ðì`mÀ`m gyú_VoMm A§XmO H$mT>Uo. nmUr gm¡å` H$aVmZm nmÊ`mMm a§J {\$H$Q> (H$_r)  
hmoV Agbm Var a§J OmUdVmoM.
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{dkmZ Amnë`m g^modVmbMo Ðì`

hm à`moJ Ago Xe©{dVmo H$s nmoQ>°{e`_ na_±JZoQ>Mo Ho$di H$m§hr ñ\${Q>H$ _moR>çm KZ\$imÀ`m 
(gw_mao 1000 L) nmÊ`mbm a§J XoD$ eH$VmV. `mdê$Z nmoQ>°{e`_ na_±JZoQ>À`m EH$m ñ\${Q>H$mMo 
Ag§»` gyú_ H$U AgVmV, Á`m§Mo A{Vgyú_ H$UmV {d^OZ hmoVM amhVo Agm {ZîH$f© {ZKVmo.

nmoQ>°{e`_ na_±JZoQ> EodOr 2 mL S>oQ>m°b dmnê$Zhr hm CnH«$_ H$aVm `oVmo. dma§da gm¡å` H$ê$Z 
XoIrb Ë`mMm dmg OmUdVM amhVmo.

Ðì`mMo H$U ho Iyn bhmZ AgVmV-Amnë`m H$ënZoÀ`m nbrH$S>o Vo gyú_ AgVmV!!!

1.2	 Ðì`mÀ`m H$Um§Mr d¡{eîQ>ço

1.2.1 Ðì`H$Um§ /Xaå`mZ _moH$ir OmJm AgVo

gmIa, _rR>, S>oQ>m°b qH$dm nmoQ>°{e`_ na_±JZoQ>Mo H$U nmÊ`mV gd©Ì g_mZnUo {dV[aV Pmbo ho 
CnH«$_ 1.1 Am{U 1.2 _Yo AmnU nm[hbo. `m à_mUoM Ooìhm AmnU Mhm, H$m°\$s qH$dm bo_moZoS> 
(qb~wnmUr) ~Z{dVmo, EH$m àH$maMo H$U Xþgè`m àH$maÀ`m H$Um§À`m Xaå`mZÀ`m _moH$ù`m OmJoV 
{eaVmV. `mdéZ Ðì` H$Um§ Xaå`mZ nwaoer _moH$ir OmJm AgVo ho ñnï> hmoVo.

1.2.2 Ðì` H$Um§Mr gVV hmbMmb hmoV AgVo.

CnH«$_ -1.3
OO 	Vw_À`m dJm©À`m EH$m H$monè`mV Z noQ>{dbobr AJa~Îmr R>odm. {VMm dmg `oÊ`mgmR>r Vwåhmbm 

{VÀ`m {H$Vr Odi Omdo bmJob? 

OO 	AmVm Vr AJa~Îmr noQ>dm. H$m` hmoB©b? {VÀ`m nmgyZ bm§~ ~gyZ XoIrb {VMm dmg `oB©b? 

OO 	Vw_Mr {ZarjUo Zm|Xdm.

CnH«$_ -1.4
OO 	nmÊ`mZr ^abobo XmoZ H$mMoMo nobo/M§MwnmÌo ¿`m.

OO 	{Zù`m qH$dm Vm§~S>çm emB©Mm EH$ W|~ H$miOrnyd©H$ d gmdH$me EH$m M§MwnmÌmÀ`m H$S>oZo 
AmV gmoS>m Am{U `mM nÕVrZo Xþgè`m M§MwnmÌmV _YmMm W|~ gmoS>m. 

OO 	Vw_À`m KamV qH$dm dJm©VM EH$m H$monè`mV H$moUVmhr AS>Wim Z `oB©b Ago R>odm. 

OO 	Vw_Mr {ZarjUo Zm|Xdm.

OO 	emB©Mm W|~ gmoS>ë`m jUr H$m` KS>bo?

OO 	_YmMm W|~ gmoS>ë`mZ§Va H$m` KS>bo? 

OO emB©À`m a§Jmbm nmÊ`mV gd©Ì g_mZ ngaÊ`mg {H$Vr Vmg qH$dm {Xdg bmJVrb?
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CnH«$_ -1.5
OO 	Ja_ nmUr AgUmè`m M§MwnmÌmV VgoM W§S> nmUr AgUmè`m M§MwnmÌmV H$m°na gë\o$Q>Mm  

qH$dm nmoQ>°{e`_ na_±JZoQ>Mm EH$ EH$ ñ\$[Q>H$ Kmbm. nmUr Z T>diVm ñ\$[Q>H$mbm Vimer 
pñWa amhÿ Úm.

OO 	M§MwnmÌmVrb ñ\${Q>H$mÀ`m qH${MV da Vwåhmbm H$m` AmT>iob?

OO 	Og Ogm doi OmB©b Vg Vgo H$m` hmoB©b?

OO 	KZ Am{U Ðdm§À`m H$Um§{df`r H$m` g_OVo?

OO 	Vmn_mZmÀ`m ~XbmZwgma {_giÊ`mÀ`m {H«$`oMm doJ ~XbVmo? H$m Am{U H$go?

1.3, 1.4 Am{U 1.5 `m darb VrZ CnH«$_mnmgyZ AmnU Imbrb {ZîH$f© H$mTy>  
eH$Vmo.

Ðì`H$Um§Mr Aì`mhVnUo hmbMmb hmoV AgVo. åhUOoM Ë`m§À`mV J{VO COm©  (Kinetic 
Energy) AgVo. Vmn_mZmÀ`m dmT>r~amo~a H$Um§Mr doJmZo hmbMmb hmoVo. åhUyZ AmnU Ago åhUy 
eH$Vmo H$s Vn_mZmÀ`m dmT>r ~amo~a H$Um§Mr J{VO D$Om© XoIrb dmT>Vo.

darb {VÝhr CnH«$_mV Amnë`mbm Ago AmT>iyZ ̀ oVo H$s Ðì`H$U ñdV…M EH$_oH$mV {_giVmV. 
Ðì`H$Um§À`m Xaå`mZ AgUmè`m OmJoV {eéZ {_giÊ`mMr {H«$`m H$aVmV. XmoZ doJdoJù`m Ðì`m§À`m 
Ðì`H$Um§Mr EH$_oH$mV ñdV§ÌnUo {_giÊ`mÀ`m {H«$ òbm {dgaU {H«$`m  (Diffusion)  Ago åhUVmV. 
Amnë`mbm Agohr AmT>iVo H$s Vmn{dë`mZo {dgaU {H«$`oMm doJ dmT>Vmo. Ago H$m KS>V Agmdo?

1.2.3 Ðì`mMo H$U EH$_oH$mZm AmH$f©wZ KoVmV.

CnH«$_ -1.6
OO eoVmV hm Ioi Ioim - Mma JQ> V`ma H$am d gwM{dë`mà_mUo _mZdr gmIù`m V`ma H$am.

OO 	n{hë`m JQ>mVrb gXñ` EH$_oH$mZm nmR>r_mJyZ YéZ BXþ{_í_r ZV©H$m§à_mUo hmV KÅ> Jw§VdmdoV. 
(Am. 1.3)

Am. 1.3
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OO 	Xþgè`m JQ>mVrb gXñ` EH$_oH$mMm hmV Yê$Z _mZdr gmIir V`ma H$am.

OO 	{Vgè`m JQ>mVrb gXñ` EH$_oH$mZm hmVmÀ`m ~moQ>m§À`m AJ«mZo ñne© H$éZ e¥§Ibm ~Zdm.

OO 	Mm¡Ï`m JQ>mVrb gXñ`mZr g^modma niV OmD$Z {VÝhr gmIù`m VmoSy>Z eŠ` {VVHo$ bhmZ JQ> 
~Z{dÊ`mMm à`ËZ H$amdm.

OO 	H$moUVr gmIir VmoS>Uo ghO eŠ` Amho?  H$m§?

OO 	Oa àË`oH$ {dÚmÏ`m©bm Ðì`H$U Ago g_Obo Va H$moUË`m JQ>mVrb H$U EH$_oH$mZm OmñVrV 
OmñV OmoamZo OISy>Z R>odVmV?

CnH«$_ -1.7
OO 	EH$ bmoI§S>r {Iim, ISy>Mm VwH$S>m Am{U EH$ a~a ~±S> ¿`m.

OO 	hmVmoS>rZo R>moHy$Z, H$mnyZ, qH$dm VmUyZ VmoS>Ê`mMm à`ËZ H$am.

OO 	darb VrZ dñVw§n¡H$s H$moUË`m dñVyVrb H$U EH$_oH$m§Zm OmñVrV OmñV OmoamZo EH$Ì OIS>bobo 
AmhoV?

CnH«$_ -1.8
OO 	ZimMr VmoQ>r CKSy>Z nS>Umè`m nmÊ`mÀ`m àdmhmbm ~moQ>mZo I§S>rV H$aÊ`mMm à`ËZ H$am.

OO 	nmÊ`mMr Yma I§S>rV H$é eH$bmV H$m?

OO 	nmÊ`mMr Yma AI§S>rV amhÊ`m_mJrb H$maU H$m`?

OO 	darb {VÝhr CnH«$_ (1.6, 1.7 d 1.8) ho gwM{dVmV H$s Ðì` H$UmXaå`mZ EH$_oH$m§Zm AmH${f©V 
H$aUmam Omoa H$m`© H$aVmo. `m Omoam_wio gd©H$U EH$Ì ~m§YyZ R>odbo OmVmV. hm AmH$f©U Omoa 
doJdoJù`m nXmWmª_Yo doJdoJim AgVmo.

àíZ :

1.	 Imbrbn¡H$s Ðì` nXmW© H$moUVo?

	 IwMu, hdm, ào_, J§Y, {VañH$ma, ~Xm_, {dMma, W§S>r, erVno`, gwJ§Y/gwdmg

2.	 Imbrb {ZarjUm§Mr H$maUo Úm.

	 Ja_mJa_ ñdm{Xï> AÞmMm dmg AZoH$ _rQ>a A§VamdéZ Vw_À`m n`ªV nmohmoMVmo, nU 
W§S>Jma AÞmMm dmg ¿`m`bm Vwåhmbm Ë`mÀ`m Odi Omdo bmJVo.

3.	 nmohÊ`mÀ`m VbmdmV nmU~wS>çm gya _méZ nmUr H$mnVmo. `oWo nmÊ`mMm H$moUVm JwUY_© 
{XgyZ `oVmo?

4.	 Ðì` H$Um§Mr d¡{eîQ>ço gm§Jm.
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1.3 Ðì`m§À`m AdñWm

Vw_À`m g^modVr AgUmè`m {d{dY Ðì`m§Mo {ZarjU H$am. Ðì`m§À`m doJdoJù`m AdñWm 
H$moUË`m? g^modVmbMo Ðì` ho ñWm`y, Ðd Am{U dm`y `m VrZ AdñWoV AmT>iVo. Ðì`mVrb 
H$Um§À`m d¡{eîQ>çmVrb \$aH$m_wio `m VrZ AdñWm CX^dVmV.

AmVm AmnU Ðì`mÀ`m `m VrZ AdñWm§À`m JwUY_mªMm Vnerbdma Aä`mg H$ê$.

1.3.1 ñWm`y AdñWm

CnH«$_ -1.9

OO 	Imbrb dñVy O_m H$am- boIUr (noZ), nwñVH$, gwB© Am{U bmH$S>r H$mR>rMm VwH$S>m.

OO 	àË`oH$ dñVy dhrVrb nmZmda R>odyZ Ë`mÀ`m H$S>oZo nopÝgb {\$adyZ Ë`mMm AmH$ma {M{ÌV H$am.

OO 	̀ m gd© dñVyZm {Z{üV AmH$ma, ñnï> gr_m Am{U {Z{üV AmH$ma_mZ Amho H$m§?

OO 	Ë`mZm hmVmoS>rZo R>moH$bo, IoMbo qH$dm C§Mmdê$Z gmoS>bo AgVm H$m` hmoB©b?

OO 	̀ m dñVy EH$_oH$mV \¡$bmdy eH$VmV H$m§?

OO 	Ë`m§À`mda ~mhoê$Z Iyn Xm~ XoD$Z g§nrS>Z H$aÊ`mMm à`ËZ H$am. Ago H$ê$ eH$mb?

darb gd© ñWm`yMr CXmhaUo AmhoV. `m gdm©Zm {ZpíMV AmH$ma, gr_m Am{U AmH$ma_mZ 
AgVo. ñWm`y ~hþVm§er ZJÊ` Ag§nrS>ç AgVmV. ~mø ~b bmdbo AgVm ñWm`y§Mm Amnbm AmH$ma 
A~m{YV amIÊ`mMm H$b AgVmo. ~mø ~bm_wio ñWm`y _moSy> eH$VmV nU Amnbm AmH$ma ~XbV 
ZmhrV. åhUyZ ñWm`y ÑT> AgVmV.

Imbrb ~m~tMm {dMma H$am.

(a)	 a~a ~±S> VmUbm AgVm Amnbm AmH$ma ~Xby eHo$b H$m§? hm ñWm`y Amho?

(b)	gmIa Am{U _rR>m{df`r H$m` gm§Jmb? Ooìhm doJdoJù`m ~aÊ`mV KmVbo AgVm ~aUrMm 
AmH$ma KoVmV. ho ñWm`y AmhoV?

(c)	ñn§O ~Ôb H$m`? hm ñWm`y Amho Var XoIrb Amåhr Vmo g§nrS>ç H$aVmo. H$m?

darb gd© ñWm`y AmhoV. H$maU

OO 	~mø ~b dmnaë`mg a~a ~±S> Amnbm AmH$ma ~XbVmV Am{U ~b H$mTy>Z KoVë`mg nwÝhm _yi 
AmH$mamV `oVmV. Oa à_mUm~mhoa ~b bmdë`mg Vo VwQ>VmV.
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OO 	gmIaoÀ`m qH$dm _rR>mÀ`m ñ\${Q>H$mMm AmH$ma H$m`_ amhVmo. Ë`mbm Amnë`m hmVmV KoVbo 
H$m`, ßboQ>_Yo R>odbo H$m` qH$dm ~aUrV R>odbo H$m` Ë`mMm AmH$ma ~XbV Zmhr.

OO 	ñn§O_Ü`o gyú_ {N>Ðo AgVmV Á`mV hdm ̂ abobr AgVo. Ooìhm Amåhr ñn§Oda Xm~ {Xbm OmVmo 
Voìhm Ë`m {N>Ðm§Vrb hdm ~mhoa \o$H$br OmVo d Amåhr  ñn§O Xm~w eH$Vmo.

1.3.2 Ðd AdñWm

CnH«$_ -1.10
OO 	Imbrb nXmW© O_m H$am.

	 (a)  nmUr, JmoS>o Vob, XÿY, ag, erVno`
	 (b) doJdoJù`m AmH$mamÀ`m ~aÊ`m, à`moJ emioVrb _moOnmÌ dmnê$Z 50 ml Mr IyU 

	 Ë`m  ~aÊ`m§da H$am.

OO 	Oa ho Ðd nXmW© O[_Zrda gm§S>bo Va H$m` hmoB©b?

OO 	darb n¡H$s H$moUË`mhr EH$m Ðd nXmWm©Mo 50 ml Mm doJdoJù`m ~aÊ`m§_Yo EH$m Z§Va EH$mV 
AmoVbo AgVm Ðd nXmWmªMo AmH$ma_mZ g_mZ amhrb?

OO 	Ðd nXmWm©Mm AmH$ma g_mZ amhrb?

OO 	EH$m ~aUrVyZ Ðd nXmW© Xþgè`m ~aUrV AmoVbm AgVm Vmo ghOnUo dmhVmo?

Amnë`m {ZXe©Zmg Ago `oVo H$s Ðd nXmWm©Zm {ZpíMV AmH$ma ZgyZ {ZpíMV AmH$ma_mZ 
AgVo. Vo Á`m ^m§S>çmV AgVrb Ë`m ^m§S>çm§Mm AmH$ma Vo YmaU H$aVmV. Ðd nXmW© àdm{hV 
hmoVmV d Amnbm AmH$ma ~XbVmV. åhUyZ Vo ÑT> ZgyZ Ë`mZm àdmhr nXmW© Ago g§~moYVm `oB©b.

CnH«$_ 1.4 d 1.5 nhm. OoWo Ðd nXmW© d ñWm`y nXmW© EH$m_oH$mV {dIwabo Joë`mZo Ðd nXmW© 
~ZVmo. dmVmdaUmVrb dm`y nmÊ`mV {dIwabo Am{U {daKibo OmVmV. ho dm`y _w»`V… Am°pŠgOZ 
d H$m~©Z S>m` Am°ŠgmB©S> ho ObMa Am{U dZñnVr `m§À`m OJÊ`mgmR>r AË`mdí`H$ AmhoV.

OJÊ`mgmR>r gd© gOrd ídgZ H$aVmV. ObMa nmÊ`mV {daKibobm Am°pŠgOZ KoD$Z ídgZ 
H$aVmV. Aem àH$mao AmnU Agm {ZîH$f© H$mTy> eH$Vmo H$s ñWm`y, Ðd Am{U dm`y EH$_oH$m§V 
\¡$bmdbo OmD$Z Ðd nXmW© ~ZVmV.

Ðd nXmWmªMm \¡$bmdÊ`mMm doJ hm ñWm ỳ§nojm OmñV AgVmo. Ðd AdñWoV H$Um§Mr _wº$ hmbMmb 
hmoVo d H$Um§Mo EH$_oH$m§_Yrb A§Va ñWm`y AdñWoÀ`m VwbZoV A{YH$ AgVo ho `mMo H$maU hmo`.

1.3.3 dm`y AdñWm

	 EH$mM {gqbS>a_Yrb dm`yZo Ag§»` \w$Jo ^ê$Z {dH$VmZm Vwåhr nm[hbo Agob. EH$m 
{gqbS>a_Yrb dm ỳZo {H$Vr \w$Jo ̂ aVm ̀ oVmV ̀ mMr Vwåhr Ë`m§À`mH$S>o Mm¡H$er H$am. VgoM {gqbS>a_Ü ò 
H$moUVm dm`y Amho `mMrhr Mm¡H$er H$am.
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CnH«$_ -1.11

OO 	100mL À`m VrZ {nMH$mè`m ¿`m. AmH¥$Vr 1.4 _Ü ò Xe©{dë`m 

Am. 1.4

XÅ>çmà_mUo a~ar ~wMmZo Ë`m§Mo Vm|S> ~§X H$am.

OO 	Ë`m§À`mVrb XÅ>çm H$mTy>Z ¿`m.

OO 	EH$ {nMH$mar VerM [aH$m_r gmoS>m. Xþgè`m {nMH$marV nmUr ̂ am 
Va {Vgè`mV ISy>Mo bhmZ VwH$S>o ^am.

OO 	{nMH$marV AmVm naV XÅ>çm Kmbm. XÅ>çm§Zm WmoS>ogo ìh°gbrZ 
bmdm åhUOo Ë`mMr gwb^nUo hmbMmb hmoB©b.

OO 	AmVm àË`oH$ {nMH$marVrb XÅ>çm Xm~Ê`mMm à`ËZ H$am.

OO 	Vwåhmbm H$m` AmT>ibo? H$moUË`m {nMH$marVrb XÅ>çm gwb^nUo 
AmV T>H$bVm Ambm.

OO 	Vw_À`m {ZarjUmZwgma H$moUVm {ZîH$f© H$mT>mb?

Amnë`mbm ñWm`y d ÐdmÀ`m VwbZoV dm`y Iyn OmñV g§nrS>Zo AmhoV Ago AmT>ibo Amho. 

ñd`§nmH$mgmR>r dmnabm OmUmam LPG {gqbS>a qH$dm BpñnVimVyZ dmnabm OmUmam Am°pŠgOZ ho 

XmoÝhr dm`y g§{nS>ZmZo {gqbS>a_Ü`o ^ê$Z {dVarV Ho$bo OmVmV. dmhZo Mmb{dÊ`mgmR>r AmOH$mb 

CNG Mm (Natural Compressed Gas) B§YZ åhUyZ dmna hmoVmo Amho. Ë`mÀ`m Iyn A{YH$ 

g§nrS>Z j_Vo_wio N>moQ>çmem {gqbS>a_Yo Iyn OmñV à_mUmVrb dm`yMo g§nrS>Z H$ê$Z ^abo OmVo. 

{gqbS>am§Mr {d{dY {R>H$mUr dmhVyH$ H$aUo XoIrb gmo`rMo hmoVo.

ñd`§nmH$ KamV H$moUVo nXmW© V`ma Ho$bo OmV AmhoV ho àË`j AmV Z OmVm Ho$di Ë`m§À`m 

dmgmdê$Z AmnU AmoiIy eH$Vmo. hm dmg Amnë`mn ª̀V H$gm ̀ oVmo? V`ma hmoV AgUmè`m AÞmÀ`m 

gwdmgmMo H$U dm`yVrb H$Um§er {_giyZ gd©Ì ngaVmV. AmnU Xÿa AgVmZmhr Vo Amnë`mn`ªV 

nmohmoMVmV. VmÁ`m Ja_mJa_ AÞ nXmWm©Mm dmg goH§$XmV Amnë`mn`ªV nmohmoMVmo. `mMr VwbZm 

ñWm`y Am{U Ðd `m§À`m {dgaU doJmer H$ê$Z nhm. H$Um§Mr Vrd« JVr d H$Um§_Yrb ^anya A§Va 

`m_wio dm`y A{V ObX {dgaUmMm JwUY_© BVa nXmWm©er {dgaU hmoVmZm Xe©{dVmV.

dm ỳ pñWVrV H$Um§Mr hmbMmb Iyn A{YH$ doJmZo ghOJË`m hmoV AgVo. ̀ m_wio H$U EH$_oH$m§da 

AmT>iVmV VgoM Vo ̂ m§S>çm§À`m H$S>m§dahr AmXiVmV. dm`yMm Xm~ hm dm`y Á`m_Ü`o gmR>{dbm Amho 
Ë`m CnH$aUmÀ`m q^Vrda H$Um§Zr Xa EH$H$ joÌ\$imda {Xbobm Xm~ AgVmo.
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Am. 1.5 : a, b Am{U c ho ÐdmÀ`m VrZ pñWVtMr `moOZoÀ`m ñdê$nmMr d{Y©V {MÌo Xe©{dVmV.  
Ðì`mÀ`m {VÝhr pñWVrVrb H$Um§Mr hmbMmb {Xgob. Ë`mMr Ðì`mÀ`m {VÝhr pñWVter VwbZm H$aVm `oB©b.

àíZ :

1.	 nXmWmªÀ`m AmH$ma_mZmMo à{V EH$H$ dñVw_mZ åhUOo  KZVm (d) =
  dñVw_mZ (m)

               AmH$ma_mZ (v) )( 	
	 KZVm hmo` Imbrb nXmW© KZVoÀ`m MT>Ë`m H«$_mV {bhm. 
	 hdm, YwamS>çmVyZ ~mhoa nS>Umam dm`y, §_Y, nmUr, ISy>, H$mnyg Am{U bmoI§S>.

2.	 (a)		 Ðì`m§À`m pñWVtÀ`m JwUY_m©Vrb \$aH$ VŠË`mV Z_yX H$am.
	 (b)	 {Q>nm {bhm : VmR>anUm (rigidity), g§nrS>ZVm (compressibility), àdmhrnUm (ÐdËd) 

	 (Fluidity), {gqbS>a_Ü`o dm`y ^aUo, AmH$ma, J{VOÝ` D$Om© (Kinetic Energy), 
	 KZVm.

3.	 H$maUo Úm.
	 (a)		 dm`y gmR>{dUmè`m ^m§S>çmV dm`y nyU©nUo ^ê$Z OmVmo.
	 (b)	 gmR>{dÊ`mÀ`m ^m§S>çmÀ`m q^Vrda dm`y Xm~ {Z_m©U H$aVmo.
	 (c)		 bmH$S>r Q>o~bmbm ñWm`y åhUVmV.
	 (d)	 AmnU hdoV ghOnUo hmV {\$adVmo. hrM {H«$`m bmH$S>mÀ`m Am|S>Š`mV H$aÊ`mg 

	 H$amQ>oVkmMr Amdí`H$Vm ^mgVo.
4.	 gm_mÝ`nUo ñWm`y§À`m VwbZoV Ðdm§Mr KZVm H$_r AgVo. Var gwÕm nmÊ`mda ~\©$ Va§JVmZm 

{XgyZ `oVmo. Ago H$m§ Vo H$mT>m?

1.4 Ðì` Amnbr pñWVr ~Xbw eHo$b H$m?
nmUr ho Ðì`mÀ`m {VÝhr pñWVrV AgVo Ago Amnë`mbm AmT>iyZ Ambo Amho.

OO 	ñWm`y - ~\©$		
OO 	Ðd - {Man[a{MV AgUmao nmUr		
OO 	dm`y - nmÊ`mMr dm\$
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pñWVrV ~Xb hmoVmZm Ðì`mV H$m` KS>Vo? pñWVrV ~Xb hmoVmZm Ðì`mÀ`m H$Um§Mo H$m` hmoVo? 
ho pñWVr~Xb H$go KS>VmV? `m Aem àíZm§Mr Amnë`mbm CÎmao hdr AmhoV. Zm?

1.4.1 Vmn_mZmVrb ~XbmMo n[aUm_

          
     Am. 1.6 (a) ~\$m©Mo nmÊ`mV ê$nm§Va                     (b) nmÊ`mMo dm\o$V ê$nm§Va

CnH«$_ 1.12
OO 	EH$m M§MwnmÌmV gw_mao 150 gm ~\©$ ¿`m Am{U Ë`mV à`moJemioVrb Vmn_mnH$ bm|~Vm R>odm 

åhUOo Am. 1.6 _Ü`o XmI{dë`mà_mUo Vmn_mnH$mMm \w$Jm gVV ~\$m©À`m gm{ZÜ`mV amhrb.
OO 	M§MwnmÌmbm _§X AmModa Vmn{dÊ`mbm gwédmV H$am.
OO 	~\©$ Á`m Vmn_mZmbm {dViy bmJVo Ë`m Vmn_mZmMr Zm|X H$am.
OO 	nyU© ~\$m©Mo nmÊ`mV ê$nm§Va Á`m Vmn_mZmbm hmoVo Ë`mMr Zm|X H$am.
OO 	ñWm`yMo ÐdmV ê$nm§Va hmoVmZm Vwåhr Ho$bobr {ZarjUo Zm|Xdm.
OO 	AmVm nmÊ`mV EH$ H$mMoMr H$m§S>r KmbyZ nmUr _YyZ _YyZ T>diV CH$ion`ªV Vmndm.
OO 	~hþVoH$ nmÊ`mMo dm\o$V ê$nm§Va hmoB©n`ªV Vmn_mnH$mda ~marH$ ZOa R>odm.
OO 	Ðd pñWVrVyZ nmÊ`mMo dm`y pñWVrV ê$nm§Va KS>VmZm Vwåhr Ho$bobr {ZarjUo Zm|Xdm.

ñWm`y nXmWmªÀ`m Vmn_mZmVrb dmT>r~amo~a H$Um§Mr J{VO D$Om© XoIrb dmT>Vo. J{VO D$O}À`m 
dmT>r_wio nXmWmªMo H$U A{YH$ doJmZo H§$n nmdy bmJVmV. CîUVoZo nwa{dboë`m D$O}_wio H$Um§_Yrb 
AmH$f©Umda _mV Ho$br OmVo. H$U Amnbo {ZpíMV ñWmZ gmoSy>Z XoVmV d A{YH$ _wº$ nUo H§$n 
nmdy bmJVmV. eodQ>r ñWm`y nXmW© {dViVmV Am{U ÐdmV ê$nm§VarV hmoVmV. dmVmdaUmÀ`m Xm~mbm 
Á`m Vmn_mZmbm ñWm`yê$n nXmWm©Mo Ðdê$nmV ê$nm§Va hmoVo Ë`m Vmn_mZmbm Ë`m ñWm`y nXmWm©Mm 
"ÐdUm§H$' Ago åhUVmV.

ñWm`y nXmWm©Mm ÐdUm§H$ hm H$Um§_Yrb AmH$f©U ~bmMm {ZX}eH$ Amho.

ñQ>±S> ñQ>±S>
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~\$m©Mm ÐdUm§H$ 273.15K Amho. {dViÊ`mMr à{H«$`m åhUOo ñWm`y AdñWoVyZ Ðd AdñWoV 
OmUo. `mbmM "{db`Z' (fusion) Ago åhUVmV. Ooìhm ñWm`y {dViVmo Voìhm Ë`mMo Vmn_mZ Z 
~XbVm VoM amhVo. _J Ë`mbm {Xbobr CîUVm D$Om© H$moR>o OmVo?

{dViÊ`mMr à{H«$`m gwé AgVmZm Vw_À`m bjmV AmboM Agob H$s `m àUmbrMo Vmn_mZ 
ÐdUm§H$mbm nmohmoMë`mZ§Va Vr gd© ~\©$ {dVion`ªV ~XbVM Zmhr. Oar M§MwnmÌ Vmn{dUo gwé Ho$bo 
åhUOoM CîUVm D$Om© nwa{dUo gwé R>odbo Var Vmn_mZ ~XbV Zmhr. H$Um§_Yrb AmH$f©U ~bmda 
_mV H$éZ AdñWm ~Xb KS>{dÊ`mgmR>r `m D$O}Mm Cn`moJ hmoVmo. hr CîUVm D$Om© ~\$m©H$Sy>Z 
emofyZ KoVbr Joë`mZo Vmn_mZmV H$moUVrM dmT> hmoV Zmhr. hr CîUVm D$Om© M§MwnmÌmVrb KQ>H$mV 
Jwá hmoVo Ago g_Obo OmVo åhUyZ `mbm AàH$Q> CîUVm (latent heat) Ago åhUVmV. AàH$Q> 
`m g§koMm AW© Jwá Agm Amho. dmVmdaUmÀ`m Xm~mbm Ë`mÀ`m ÐdUm§H$mbm 1 kg ñWm`y nXmWm©Mo 
Ðd AdñWoV ê$nm§Va H$aÊ`mg bmJUmè`m CîUVm D$O}À`m amerbm "{db`ZmMr' AàH$Q> CîUVm  
(latent heat of fusion) Ago åhUVmV. åhUyZ 0oc (273K) bm nmÊ`mÀ`m H$Um§Mr D$Om© ~\$m©À`m 
H$Um§À`m VwbZoV Ë`mM Vmn_mZmbm A{YH$ AgVo.

Ooìhm AmnU nmÊ`mbm CîUVm D$Om© nwa{dVmo nmÊ`mMo H$U doJmZo H§$n nmdy bmJVmV. eodQ>r 
Aer doi `oVo Ooìhm `m H§$n nmdUmè`m H$Um§H$S>o nañnamH$f©U ~bmnmgyZ _wº$ hmoVm `oB©b  
BVH$s D$Om© àmá hmoVo. `m Vmn_mZmbm Ðd dm`yê$nmV ~Xby bmJVmo. dmVmdaUmÀ`m Xm~mbm Á`m 
Vmn_mZmbm Ðd CH$iy bmJVmo Ë`mbm CËH$bZ q~Xþ Ago åhUVmV. ÐdmVrb _moR>çm à_mUmVrb 
H$Um§Zm dm\o$À`m AdñWoV ~XbÊ`mgmR>r nwaoer D$Om© àmá Pmbobr AgVo. nmÊ`mgmR>r ho Vmn_mZ 
373 K (100oc = 273 + 100 = 373 K) BVHo$ Amho.

~mînr^dZmÀ`m AàH$Q> Vmn_mZmMr ì`m»`m gm§Jy eH$mb? `m AJmoXaÀ`m ì`m»`oà_mUo hr 
ì`m»`m nU gm§JVm `oB©b.

dm\o$À`m H$Um§_Yo åhUOo 373 K (100oc) Vmn_mZmÀ`m Ob~mînmH$S>o Ë`mM Vmn_mZmÀ`m 
nmÊ`mnojm A{YH$ D$Om© AgVo. H$maU dm\o$À`m H$Um§Zr ~mînr^dZmÀ`m AàH$Q> D$O}À`m ñdê$nmV 
A{YH$ D$Om© emofyZ KoVbobr AgVo.

Vmn_mZmV ~Xb H$ê$Z EH$m AdñWoVrb Ðì`mMo Xþgè`m AdñWoVrb Ðì`mV ê$nm§Va KS>{dVm 
`oVo Agm {ZîH$f© AmnU H$mTy> eH$Vmo.

Q>rn : Vmn_mZMo SI EH$H$ Ho$pëdZ ho Amho. 0oc =273.15 K. gmo`rgmR>r AmnU 0oc=273 K Ago g_OVmo. 
Ho$pëdZ loUrVrb Vmn_mZmMo gopëg`g loUrV ê$nm§Va H$aVmZm {Xboë`m Vmn_mZmVyZ 273 dOm Ho$bo nm{hOo. 
Va gopëg`g loUrVrb Vmn_mZmMo Ho$pëdZ loUrV ê$nm§Va H$aÊ`mg {Xboë`m Vmn_mZmV 273 {_i{dbo nm{hOo.
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Amnë`m g^modVmbMo nXmW© CîUVo_wio ñWm`y AdñWoVyZ ÐdmV Am{U Ðd AdñWoVyZ dm`y 
AdñWoV ê$nm§VarV hmoVmV ho AmnU {eH$bmo AmhmoV.

nU H$m§hr nXmW© Ago AmhoV H$s Oo ñWm`y AdñWoVyZ ÐdmdñWoV ê$nm§Va Z hmoVm gai dm`y 
AdñWoV ê$nm§VarV hmoVmV Am{U CbQ> dm`y AdñWoVyZ ñWm`y AdñWoV énmV§arV hmoVmV Am{U CbQ> 
njr Ðd AdñWo ì`{Varº$ ~Xb hmoVmV.

CnH«$_ -1.13
OO 	WmoS>m H$mnya qH$dm A_mo{Z`_ ŠbmoamB©S>Mm Mwam EH$m 

{MZr _mVrÀ`m dmQ>rV ¿`m. Vr {MaSy>Z ¿`m Am{U 
Mm`Zm {S>e_Ü`o R>odm

OO 	{MZr _mVrÀ`m dmQ>rda H$mMoMo Zagmio CnS>o R>odm. 
OO 	Zagmù`mÀ`m ZirMo CKS>o Q>moH$ H$mngmÀ`m ~moù`mZo 

~§X H$am (Am. 1.7 _Yo XmI[dë`mà_mUo)
OO 	AmVm dmQ>rbm gmdH$me CîUVm Úm Am{U {ZarjU 

H$am.
OO 	darb CnH«$_mdê$Z H$moUVm {ZîH$f© H$mT>mb. 

ñWm`yê$n nXmWm©Mo Ðdê$n nXmWm©V ê$nm§Va Z hmoVm 
gai dm`yê$n nXmWm©V hmoVo d CbQ> AerM {H«$`m hmoVo. 
`mbm g§ßbdZ Ago åhUVmV.

1.4.2 Xm~mÀ`m ~XbmMm narUm_
Ðì`mÀ`m doJdoJù`m AdñWoV AgUmam \$aH$ hm Ë`m AdñWoVrb Ðì`mÀ`m H$Um§À`m  

EH$_oH$m§_Yrb A§VamVrb \$aH$m_wio AgVmo ho AmnU {eH$bmo AmhmoV. AmnU {gbtS>a_Ü ò AgUmè`m 
dm`yda Xm~ XoD$Z Ë`mMo g§nrS>Z Ho$bo AgVm H$m` hmoB©b? H$U EH$_oH$m§À`m OmñV Odi `oVrb 
H$m§? Xm~ dmT>{dë`mZo dm KQ>{dë`mZo Ðì`mMr AdñWm ~Xbw eHo$b?

           
Am. 1.8 : Xm~ XoD$Z Ðì`mÀ`m H$Um§Zm EH$_oH$m§Odi AmUVm `oVo.

dm`ybm Xm~ XoD$Z Am{U Vmn_mZ KQ>dyZ Ë`mMo Ðdê$nmV ê$nm§Va H$aVm `oVo.

Am. 1.9 : A_mo{Z`_ ŠbmoamB©S>Mo g§ßbdZ

XÅ>`m XÅ>`m   XÅ>¶m

A_mo{Z`_
ŠbmoamB©S>À¶m dm’$m
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KZ H$m~©Z S>m` Am°ŠgmB©S> ~Ôb Vwåhr EoH$bo Amho H$m§? hm àM§S> Xm~mImbr g§J«{hV Ho$bm 
OmVmo. ñWm`y AdñWoVrb CO2 Mo gai dm`y AdñWoV ê$nm§Va hmoÊ`mgmR>r Ë`mÀ`mdarb Xm~m  
dmVmdaUr` Xm~m BVH$m H$_r Ho$bm AgVm Vmo Ðd AdñWoV Z OmVm Vmo WoQ> dm`y AdñWoV ê$nm§VarV 
hmoVmo. `mM H$maUm_wio ñWm`y CO2 bm H$moaS>m ~\©$ Agohr g§~moYbo OmVo.

Aem[aVrZo AmnU Ago åhUy eH$Vmo H$s Xm~ Am{U Vmn_mZ `m_wio nXmWm©Mr ñWm`y, Ðd 
qH$dm dm`y AdñWm R>aVo.

Am. 1.9 Ðì`mÀ`m VrZ AdñWmMo Am§Va ê$nm§Va

àíZ :

1.	 Imbrb Vmn_mZmMo gopëg`g loUrV ê$nm§Va H$am.
	 a)  300 K	 b)  573 K
2.	 Imbrb Vmn_mZmbm nmÊ`mMr ^m¡{VH$ AdñWm H$moUVr AgVo?
	 a)  250 oc	 b)  100 oc
3.	 H$moUË`mhr nXmWm©Mo AdñWm§Va hmoV AgVmZm Vmn_mZ pñWa H$m amhVo?

4.	 dmVmdaUmVrb dm`y§Mo ÐdrH$aU H$aÊ`mMr EH$ nÕV gwMdm.

1.5	 ~mînr^dZ

ÐdmMr AdñWm ~XbÊ`mgmR>r Amnë`mbm Zoh_r Ë`mbm Vmn{dUo qH$dm Ë`mdarb Xm~ ~XbUo 
Amdí`H$ Amho H$m§? CËH$bZ q~Xÿn ª̀V Z Vmn{dVm ÐdmMo dm\o$V ê$nm§Va hmoÊ`mMr X¡Z§{XZ OrdZmVrb 
H$m§hr CXmhaUo Vwåhr gm§Jy eH$mb?

Ooìhm nmÊ`mbm Z PmH$Vm VgoM CKS>o R>odVmo, Voìhm Ë`mMo hiwdmanUo dm\o$V énm§Va hmoVo. 
Amobo H$nS>o dmiVmV darb XmoÝhr CXmhaUm_Ü`o nmÊ`m~m~V H$m` KS>Vo?

Ðì`mMo H$U gVV H§$n nmdV AgVmV, Vo H$YrM pñWa ZgVmV ho Amnë`mbm _m[hV Amho. {Z{X©ï> 
Vmn_mZmbm H$moUË`mhr ñWm ỳ, Ðd qH$dm dm ỳ AdñWoVrb nXmWm©Vrb H$Um§Zm doJdoJir J{VO D$Om© 
àmá Pmbobr AgVo. Ðdm§À`m ~m~VrV n¥ð>̂ mJmVrb H$Um§Mr J{VO D$Om© A{YH$ Agë`mZo EH$_oH$mVrb 

EH
$Ìr
H$a

U

{ZjonU
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AmH$f©U ~bm§da _mV H$éZ Vo Ë`m AdñWoVyZ ~mhoa nS>Uo eŠ` hmoVo åhUyZ Ë`m§Mo dm\o$V ê$nm§Va KS>Vo. 
CËH$bZ q~Xÿn ª̀V Z OmVm ÐdmMo ê$nm§Va dm\o$V hmoUmè`m `m Anyd© KQ>Zobm ~mînr^dZ Ago åhUVmV.

1.5.1 ~mînr^dZmda n[aUm_ H$aUmao KQ>H$

	 EH$m CnH«$_mÛmao ho g_OyZ KoD$.

CnH«$_ -1.14
OO 	EH$m narjm ZirV 5 mL nmUr KoD$Z Vr Zir {IS>H$sOdi qH$dm n§»`mImbr R>odm.

OO 	EH$m {MZr _mVrÀ`m ~erV 5 mL nmUr KoD$Z Vr {IS>H$sOdi d n§»`mImbr R>odm.

OO 	EH$m {MZr _mVrÀ`m ~erV 5 mL nmUr KoD$Z Vr H$nmQ>mV qH$dm dJm©Vrb eoë\$_Ü ò R>odm.

OO gm_mÝ` Vmn_mZmMr Zm|X R>odm.

OO 	nmÊ`mÀ`m ~mînr^dZmg àË òH$mbm bmJbobm doi qH$dm {Xdg `m§Mr Zm|X R>odm.

OO 	n{hë`m VrZ nm`è`m nmdgmÀ`m {Xder H$ê$Z {ZarjUo Zm|Xdm.

OO 	Vmn_mZmMm n[aUm_, joÌ\$i, dmè`mMm doJ ̀ m§Mm ~mînr^dZmda hmoUmam n[aUm_ ̀ m ~Ôb H$moUVm 
{ZîH$f© H$mT>mb?

Vw_À`m bjmV Ambo Agob H$s ~mînr^dZmMm Xa dmT>Ê`mgmR>r Imbr {Xboë`m Jmoï>r Amdí`H$ AmhoV.

OO n¥ð>^mJmÀ`m joÌ\$imV d¥Õr :

	 ~mînr^dZ n¥ð>^mJmer {ZJSr>V AgVo ho Amnë`mbm _m[hV Amho. n¥ð>^mJmÀ`m d¥ÕrZwgma 
~mînr^dZmÀ`m XamV d¥Õr hmoVo. CXm. H$nS>o dmiV KmbVmZm AmnU Vo ì`dpñWVnUo ngê$Z 
KmbVmo.

OO Vmn_mZmVrb d¥Õr :

	 Vmn_mZmVrb d¥Õr_wio A{YH$m{YH$ H$Um§Zm dm\o$V ê$nm§VarV hmoÊ`mg nwaoer J{VO D$Om© àmá hmoVo.

OO dmVmdaUmVrb X_Q>nUm qH$dm AmÐ©VoVrb KQ> :

	 AmÐ©Vm åhUOo dmVmdaUmV AgUmao nmÊ`mÀ`m dm\o$Mo à_mU hmò . {Z{X©ï> Vmn_mZmbm Amnë`m 
g^modVmbÀ`m hdoV R>am{dH$ à_mUmVM nmÊ`mMr dm\$ amhÿ eH$Vo. AmYrM Oa dm\o$Mo à_mU 
A{YH$ Agob Va ~mînr^dZmMm doJ H$_r hmoVmo.

OO dmè`mÀ`m doJmV d¥Õr : 

dmhË`m dmè`mV H$nS>o ObX dmiVmV ho Amnë`mbm _m[hV Amho. dmhË`m dmè`m_wio nmÊ`mÀ`m 

dm\o$Mo H$U dmè`m~amo~a Xÿa OmVmV åhUyZ g^modVmbÀ`m hdoVrb nmÊ`mMo à_mU KQ>Vo.
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1.5.2 ~mînr^dZm_wio W§S>mdm H$gm `oVmo?

CKS>çm ^m§S>çmVrb ÐdmMo gVV ~mînr^dZ hmoV AgVo. ÐdmVrb H$U g^modVmbÀ`m hdoVyZ 
D$Om© emofyZ KoD$Z ~mînr^dZmV J_mdbobr D$Om© ̂ ê$Z H$mT>V AgVmV. g^modVmbÀ`m hdoVyZ D$Om© 
emofbr Joë`mZo hdm W§S> hmoVo. WmoS>m A°{gQ>moZ (Zob nm°{be [a_yìha) Vw_À`m hmVmÀ`m Viì`mda 
AmoVë`mg H$m` hmoVo? Ë`mVrb H$U Vw_À`m Viì`mVyZ d g^modVmbÀ`m hdoVyZ D$Om© emofyZ 
~mînr^yV hmoVmV. Ë`m_wio hmVmMm Vidm W§S> bmJVmo.

H$S>H$ CÝhmù`mV H$m§hr bmoH$ KamÀ`m N>Vmda d AmgnmgÀ`m O[_Zrda ̂ anya nmUr qenS>VmV 
H$maU nmÊ`mÀ`m ~mînr^dZmÀ`m AàH$Q> Cîå`m_wio Vmnbobo n¥ð>^mJ W§S> hmoVmV.

~mînr^dZm_wio {_iUmè`m W§S>mì`mMr X¡Z§{XZ OrdZmVrb AmUIr H$m§hr CXmhaUo Vwåhr XoD$ 
eH$mb?

CÝhmù`mV AmnU g\o$X gwVr H$nS>o H$m dmnamdoV?

CÝhmù`mV Amnë`m e[aa `§ÌUo_wio Amnë`mbm ^anya Km_ `oD$Z e[aa W§S> R>odbo OmVo. 
~mînr^dZ hmoV AgVmZm n¥ð>^mJmVrb H$U g^modVmbmVyZ d Amnë`m e[aamVyZ D$Om© {_idyZ 
~mînr^yV hmoVmV. ~mînr^dZmÀ`m AàH$Q> D$O}BVH$s D$Om© Amnë`m e[aamH$Sy>Z KoVë`mZo e[aa W§S> 
amhVo. gwVr H$nS>o Km_ ZrQ>nUo emofyZ KoVmV d hdoV Ë`mMo gwb^ ~mînr^dZ hmoVo.

H$mMoÀ`m noë`mV ~\$m©gmaIo W§S> nmUr KoVbo AgVm noë`mÀ`m ~mhoarb ^mJmda nmÊ`mMo W|~ O_m 
Pmbobo H$m {XgVmV?

nmUr [nÊ`mÀ`m gnmQ> ~wS>mÀ`m ^m§S>çmV ~\$m©gmaIo W§S> nmUr KoVbo AgVm Ë`mÀ`m ~mhoarb 
~mOyda nmÊ`mMo W|~ O_m hmoVmZm {XgVmV. hdoV AgUmar nmÊ`mMr dm\$ Ooìhm ^m§S>çmÀ`m W§S> 
~mø n¥ð>^mJmÀ`m gm{ZÜ`mV ̀ oVo Voìhm D$Om© J_mdVo d nmÊ`mV énm§VarV hmoVo. Ë`m_wio VoWo nmÊ`mMo 
W|~ O_m Pmbobo {XgVmV.

àíZ :
1.	 H$moaS>çm Ja_ {Xder S>oPQ>© Hy$ba BVa {Xdgmnojm N>mZ W§S>mdm H$m§ XoVmo?
2.	 _S>Š`mVrb nmUr CÝhmù`mV H$go W§S> hmoVo?
3.	 Amnë`m hmVmÀ`m Viì`mda WmoS>o A°{gQ>moZ qH$dm noQ´>mob qH$dm naâ`y_ AmoVë`mg Amnë`mbm 

W§S> H$m dmQ>Vo?
4.	 H$nmnojm ~erVyZ Ja_ Mhm qH$dm XÿY ObX {nUo H$m eŠ` hmoVo?
5.	 CÝhmù`mV H$moUË`m àH$maMo H$nS>o dmnamdoV?
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                                Vwåhr H$m` {eH$bm AmhmV

OO 	Ðì` gyú_ H$Um§nmgyZ ~Zbobo AgVo.

OO 	Amnë`m g^modma Ðì` VrZ AdñWoV AgVo-ñWm`y, Ðd Am{U dm`y

OO 	Ðì`mÀ`m H$Um§_Yrb nañnamH$f©U ñWm`y_Ü`o gdm©V A{YH$ AgyZ ÐdmV Vo _Ü`_ Am{U 
dm`y_Ü`o AJXrM H$_r AgVo.

OO 	nañna H$Um§_Yrb A§Va Am{U H$Um§Mr JVrOÝ` D$Om© ñWm`yV AJXr H$_r, ÐdmV _Ü`_ 
Am{U dm`yV A{YH$ AgVo.

OO 	ñWm ỳ nXmWm©Vrb H$Um§Mr aMZm ̀ mo½` àH$mao gyÌ~Õ Am{U gwì`dpñWVnUo Ho$bobr AgVo. 
ÐdmVrb H$Um§Mo Wa EH$_oH$m§da Kgê$ eH$VmV Am{U dm`yVrb H$Um§À`m aMZoV H$moUVrM 
gyÌ~ÕVm ZgyZ H$U hdr Ver doS>odmH$S>r hmbMmb H$arV AgVmV.

OO 	Ðì`mÀ`m AdñWm `m Am§Va nardV©Zr` AgVmV. Vmn_mZ qH$dm Xm~ ~XbyZ Ðì`mMr 
AdñWm ~XbVm `oVo.

OO g§ßbdZ åhUOo ñWm`y AdñWoVyZ ÐdmdñWm Q>miyZ WoQ> dm`y AdñWoV ê$nm§Va hmoUo hmo`.

OO 	{ZjonU åhUOo dm`y AdñWoVyZ ÐdmdñWm Q>miyZ WoQ> ñWm`y AdñWoV ê$nm§Va hmoUo. CbQ> 
AerM {H«$`m KS>Vo.

OO 	CËH$bZ hr _moR>çm à_mUmV KS>Umar Anyd© Jmoï> Amho. ÐdmVrb _moR>çm à_mUmV H$U 
dm\o$V ê$nm§VarV hmoVmV.

OO ~mînr^dZ hr n¥ð>^mJmda KS>Umar à{H«$`m Amho. n¥ð>^mJmdarb H$U n`m©á D$Om© emofU 
H$éZ Ðdm_Yrb AmH$f©U ~b nma H$aVmV Am{U ÐdmMo dm\o$V énm§Va hmoVo.

OO 	~mînr^dZmMm Xa hm ÐdmMm dmVmdaUmV CKS>m AgUmam n¥ð>^mJ, Vmn_mZ, AmÐ©Vm Am{U 
dmè`mMm doJ `mda Adb§~yZ AgVmo.

OO 	~mînr^dZm_wio W§S>mdm {_iVmo.

OO 	~mînr^dZmMr AàH$Q> CîUVm D$Om© åhUOo dmVmdaUmÀ`m Xm~mbm 1 kg ÐdmMo Ë`mÀ`m 
CËH$bZ q~XÿV dm\o$V ê$nm§Va H$aÊ`mgmR>r bmJUmar CîUVm COm© hmo`.

OO 	ÐdUm§H$mbm 1 kg ñWm`yMo ÐdmV ê$nm§Va H$aÊ`mgmR>r bmJUmè`m CîUVm D$O}À`m amerbm 
{db`ZZmMr AàH$Q> CîUVm Ago åhUVmV.
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bjmV R>odÊ`mgmR>r H$mhr _moOVm `oÊ`mgma»`m amer Am{U Ë`m§Mr EH$Ho$

  amer   EH$H$ {MÝh

Vmn_mZ Ho$pëdZ K

bm§~r _rQ>a m

dñVw_mZ {H$bmoJ«°_ Kg

dOZ Ý`yQ>Z N

KZ\$i KZ _rQ>a m3

KZVm {H$bmoJ«°_/ KZ _rQ>a Kg m-3

Xm~ nmñH$b Pa

   

                ñdmÜ`m`

1.	 Imbrb Vmn_mZm§Mo gopëg`g loUrV ê$nm§Va H$am.
	 a)  300 K		  b)  573 K
2.	 Imbrb Vmn_mZm§Mo Ho$[ëdZ loUrV ê$nm§Va H$am
	 a)  25oc		  b)  373oc
3.	 Imbrb KQ>Zm§Mr H$maUo Úm
	 a)  Z°nW°brZÀ`m Jmoù`m (S>m§~a Jmoù`m) H$mbm§VamZo _mJo H$m§hr Z {e„H$ amhVm AÑî`  

    hmoVmV.
	 b)  AÎmamMm gwJ§Y Ë`mÀ`mnmgyZ AZoH$ _rQ>a bm§~ AgVmZmhr `oVmo.
4.	 Imbrb nXmWmªMo Ë`mVrb H$Um§V AgUmè`m EH$_oH$m§er AmH$f©U ~bm§À`m MT>Ë`m 

H«$_mV _m§S>Ur H$am - nmUr, gmIa, Am°ŠgrOZ.
5.	 Imbrb Vmn_mZmbm nmUr H$moUË`m ^m¡{VH$ AdñWoV AgVo?
	 a)  25oc	      b)  0oc		  c)  100oc
6.	 Imbrb {dYmZm§À`m g_W©ZmW© XmoZ H$maUo Úm.
	 a)  ImobrÀ`m Vn_mZmbm nmUr Ðdê$n AgVo.
	 b)  ImobrÀ`m Vn_mZmbm bmoI§S>r H$nmQ> ñWm`y AgVo.
7.	 273 K Vmn_mZmbm nmÊ`mnojm ~\©$ A{YH$ g_W©nUo W§S> H$m H$aVmo?
8.	 `mn¡H$s OmñV Vrd« ^mOÊ`mÀ`m OI_m H$moUmÀ`m  
	 a)  CH$ibo nmUr		  b)  dm\$
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9.	 AdñWm§Va Xe©{dÊ`mè`m Imbrb AmH¥$VrV A, B, C, D Am{U E `m {R>H$mUr `mo½`  
Zm_H$aU H$am.

 g_yh CnH«$_

ñWm`y, Ðd Am{U dm`y AdñWoVrb Ðì`m§À`m H$Um§Mr hmbMmb Xe©{dÊ`mgmR>r à{VH¥$Vr V`ma H$am.

hr à{VH¥$Vr V`ma H$aÊ`mgmR>r Vwåhmbm Imbrb Jmoï>r bmJVrb.
OO 	nmaXe©H$ C^r ê§$X Vm|S>mMr ~aUr
OO 	_moR>m a~ar \w$Jm qH$dm VmUVm `oUmè`m a~amMm VwH$S>m
OO 	Xmoam
OO H$m§hr H$m|~S>rÀ`m {nbm§Zm Q>mH$bo OmUmao dmibobo {hado dmQ>mUo qH$dm ha^ao

H$go V`ma H$amb?
OO 	XmUo ~aUrV Kmbm.
OO 	a~ar VwH$S>çmbm _Ymo_Y Xmoam ~m§Ym d Ë`mda {MH$Q> nÅ>r {MH$Q>dyZ KÅ> H$am.
OO 	~aUrÀ`m Vm|S>mda a~amMm VwH$S>m VmUyZ ~m§Ym.
OO 	Vw_Mr à{VH¥$Vr V`ma Pmbr Amho. AmVm AmnU ~moQ>mÀ`m gmhmæ`mZo Xmoam àW_ hiwdmanUo 

IoMm d gmoS>m Z§Va ObX H¥$Vr H$am.

Am. 1.10 KZmMo ÐdmV Am{U ÐdmMo dm`yV énm§VaUmMr à{VH¥$Vr

Am{U

Am{U

*****
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àH$aU-2
Amnë`m g^modVmbMo Ðì` ewÕ Amho ?

(Is matter around us pure?)

AmnU ~mOmamVyZ IaoXr H$arV Agbobo XÿY, Vyn, bmoUr, _rR>, _gmbo, ~mQ>br~§X {nÊ`mMo 
nmUr Am{U ag `mgmaIo nXmW© ewÕ AmhoV H$m `mMr ehm{Zem H$er H$amdr?

Am. 2.1 dmnê$Z g§ndm`Mo nXmW©

dmnê$Z g§ndm`À`m dñVw§À`m nm[H$Q>mda "ewÕ' (pure) hm eãX {bhrbobm Vwåhr nm{hbm` 
H$m§? gm_mÝ` _mUgm§gmR>r ewÕ ̀ mMm AW© ̂ ogi {da{hV. nU emókm§gmR>r ho gd© nXmW© àË`jmV 
{d{dY nXmWmªMr {_lUo AmhoV. åhUyZ Vo ewÕ ZmhrV. CXm. XÿY ho àË`jmV nmUr, dgm, à{WZo 
B.Mo {_lU Amho. Ooìhm emók H$mhr Var ewÕ Amho Ago åhUVmV Voìhm Ë`mMm AW© Agm H$s 
Ë`m nXmWm©Mo gd© KQ>H$ H$Um§Mo amgm`[ZH$ JwUY_© g_mZ AmhoV. ewÕ nXmWm©Mo gd© H$U EH$mM 
àH$mMo AgVmV. doJù`m eãXmV gm§Jm`Mo Va Ðì`mMo EHy$bVo EH$ ewÕ ñdê$n åhUOo nXmW© hmò .

g^modma nm[hbo AgVm Amnë`m ho bjmV ̀ oVo H$s Amnë`m ̂ modVrMo ~hþVoH$ Ðì` ho XmoZ qH$dm 
A{YH$ ewÕ KQ>H$m§Mo ~Zbobo AgVo. CXm. g_wÐmMo nmUr, I{ZOo, _mVr B. gd© {_lUoM AmhoV.

2.1 {_lU åhUOo H$m`?

{_lU ho EH$mnojm A{YH$ Ðì`mÀ`m ewÕ àH$mamZr åhUOo nXmWmªZr ~Zbobo AgVmV. 
Ë`mbmM nXmW© Ago åhUVmV. H$moUË`mhr ^m¡{VH$ {H«$`oZo nXmW© Ðì`mÀ`m Xþgè`m àH$mamV doJim 
H$aVm `oV Zmhr. nmÊ`mV {daKiboë`m _rR>mbm (gmo{S>`_ ŠbmoamB©S>) nmÊ`mnmgyZ ~mînr^dZ `m 
^m¡{VH$ {H«$`oZo doJio H$aVm ̀ oVo ho Amnë`mbm _m[hV Amho. nU Ë`mÀ`m amgm`{ZH$ _ybKQ>H$§mZm 
^m¡{VH$ {H«$`oZo doJio H$aVm ̀ oV Zmhr. VgoM gmIa hm EH$ nXmW© Amho. H$maU Ë`mV \$º$ EH$mM 
àH$maMo ewÕ Ðì` AgyZ Ë`mMo g§KQ>Z gd©Ì gmaIoM AgVo. erVno`o Am[U _mVr ho g_m§Jr nXmW© 
ZmhrV. nXmWm©Mo òmoV H$moUVohr Agmo Ë`mMo JwUY_© g_mZ AgVmV.
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åhUyZ AmnU Ago åhUy eH$Vmo H$s {_lUmV EH$mnojm A{YH$ nXmW© AgVmV.

2.1.1 {_lUmMo àH$ma

{_lU V`ma H$aUmè`m KQ>H$m§À`m JwUY_m©Zwgma AmnU doJdoJù`m àH$maMr {_lUo  
~Zdy eH$Vmo.

CnH«$_ 2.1
OO dJ© A, B, C, D `m Mma JQ>mV {d^mJm.

OO 	JQ> A 50 mL nmUr AgUmao ~H$nmÌ d EH$ M_Mm H$m°na gë\o$Q>Mr nyS> KoVmo. JQ> B 
50 mL nmUr AgUmao M§MwnmÌ d XmoZ M_Mo H$m°na gë\o$Q>Mr nyS> KoVmo. JQ> C Am{U D 
{VVŠ`mM nmÊ`mV doJdoJù`m à_mUmV H$m°na gë\o$Q>Mr nyS>, nmoQ>°{e`_ na_°§JZoQ> qH$dm 
_rR> KoVrb. nyS> nmÊ`mV KmbyZ {_lU V`ma H$aVrb.

OO 	EH$ gmaIm a§J d nmoV `m§À`m ~ÔbÀ`m {ZarjUm§Mm Ahdmb Úm.

OO 	A Am{U B JQ>m§H$S>o Oo {_lU V`ma Amho Ë`mMr gd©Ì g_mZ aMZm qH$dm KQ>Zm Amho. 
Aem {_lUmbm EH$ g§K qH$dm g_m§Jr {_lU qH$dm ÐmdU åhUVmV. Aem {_lUm§Mr H$m§hr 
BVa CXmhaUo- (1) nmÊ`mV _rR> (2) nmÊ`mV gmIa. XmoÝhr JQ>m§À`m Ðdm§À`m a§Jm§Mr VwbZm 
H$am. Oar XmoÝhr JQ>m§H$S>o H$m°na gë\o$Q>Mm Ðmd Amho Var Ë`m§À`m a§JmÀ`m JS>XnUmV ôX 
Amho. `mdê$Z Ago g_OVo H$s EH${OZgr {_lUmMr aMZm XoIrb d¡{dÜ`_` Agy eH$Vo. 

OO 	JQ> C Am{U D H$S>ohr {_lUo AmhoV. Ë`mV ^m¡{VH$ ÑîQ>çm {^Þ ^mJ AgyZ Ë`m§Mr 
doJdoJir aMZm Amho. Aem {_lUm§Zm "{df_m§Jr {_lU' åhUVmV. gmoSr>`_ ŠbmoamB©S> 
(_rR>) Am{U bmoI§S>mMm Mwam VgoM _rR> Am{U J§YH$ Am{U Vob d nmUr hr {df_m§Jr 
{_lUm§Mr CXmhaUo AmhoV.

CnH«$_ 2.2
nwÝhm EH$Xm dJ© A, B, C Am{U D JQ>mV {d^mJy`m.

OO Imbrb Z_wZo àË`oH$ JQ>mZm XoD$`m
	 - A JQ>mbm H$m°na gë\o$Q>Mo (_moaMwX) H$m§hr ñ\${Q>H$
	 - B JQ>mbm EH$ M_Mm ^ê$Z H$m°na gë\o$Q>
	 - C JQ>mbm ISy>Mr nyS> qH$dm JìhmMo nrR>
	 - D JQ>mbm XyYmMo qH$dm emB©Mo H$mhr W|~

OO 	àË`oH$ JQ>mZo {Xbobm nXmW© nmÊ`mV KmbyZ H$mMoÀ`m H$m§S>rZo ì`dpñWV T>dim {_lUmVrb 
H$U {XgVmV H$m§?

OO 	{dOoarVyZ (Q>m°M©) àH$memMm PmoV {_lU AgUmè`m M§MwnmÌmÀ`m EH$m ~mOyZo Q>mH$m. {déÕ 
~mOyZo nhm. àH$memÀ`m PmoVmMm _mJ© {XgV hmoVm?
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OO 	H$m§hr {_[ZQ>o {_lU VgoM A~m{YV R>odm (Am{U _Yë`m doioV JmiU g§MmMr Owidm 
Owid H$am.) {_lU pñWa Amho H$s H$U WmoS>çm doimZo Vimer O_y bmJVmV?

OO 	{_lU AmVm JmiyZ ¿`m. JmiU H$mJXmda H$m§hr Adeof am[hbo H$m`? n[aUm_m~Ôb 
MMm© H$ê$Z A{^àm` Úm.

OO 	JQ> A Am{U B bm ÐmdU {_iVo.

OO 	JQ> C bm {Zb§~Z (suspension) {_iVo.

OO 	JQ> D bm H$brbr ÐmdU {_iVo.

AmH¥$Vr 2.2  JmiU {H«$`m

AmVm AmnU ÐmdUo, {Zb§~Zo Am{U H$brbr ÐmdUo ̀ m ~Ôb nwT>rb ̂ mJmV Aä`mg H$ê$ ̀ m.
àíZ :

1.	 nXmW© åhUOo H$m`?

2.	 g_m§Jr Am{U {df_m§Jr {_lUm§_Yrb \$aH$ {bhm.

2.2 ÐmdU åhUOo H$m`?

XmoZ qH$dm A{YH$ nXmWmªÀ`m g_m§Jr {_lUmg ÐmdU åhUVmV. Amnë`m X¡Z§{XZ OrdZmV 
AZoH$ àH$maMr ÐmdUo Amnë`mbm nhm`bm {_iVmV. bo_moZoS> (qb~mMo ga~V), gmoS>m dm°Q>a 
B. ÐmdUm§Mr CXmhaUo AmhoV. ~hÿVoH$ ÐmdU åhUOo Ðd Am{U Ë`mV ñWm`y, Ðd AWdm dm`y 
{daKibobm AgVmo Aer Amnbr YmaUm AgVo. ÐmdUmVrb H$U g_m§Jr AgVmV. CXm. 
bo_moZoS>Mr Md nyU© no`mV EH$gmaIrM AgVo. `mdéZ gmIaoMo qH$dm _rR>mMo H$U g_ à_mUmV 
gd©Ì ÐmdUmV {dIyabobo AgVmV. ho Amnë`m bjmV `oVo.

H$mM H$m§S>r

JpiVÐmd
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A{YH$ _m{hVr : {_lYmVw (Alloys) : XmoZ qH$dm A{YH$ YmVy qH$dm YmVy d AYmVy ̀ m§Mr {_lUo 
AgyZ H$moUË`mhr ^m¡{VH$ nÕVrZo Ë`mZm Amnë`m _yi ê$nmV doJio H$aVm `oV ZmhrV. Ago 
Agbo Var {_lYmVwZm {_lUo AgoM g_Obo OmVo. H$maU KQ>H$ Ðì`mMo Vo JwUY_© XmI{dVmV 
Am{U Ë`m§Mo ~XbUmao g§KQ>Z AgVo. CXm. {nVi (Brass) ho gw_mao 30% OñV Am{U 70% 
Vm§~o `m§Mo {_lU Amho.

Ðmì` Am{U ÐmdH$ Ago ÐmdUmMo XmoZ KQ>H$ AgVmV. ÐmdUmMm Omo KQ>H$ Xþgè`m KQ>H$mbm 
{daKimdVmo (~hþYm hm KQ>H$ OmñV à_mUmV AgVmo) Ë`mbm ÐmdH$ Ago åhUVmV. ÐmdUmMm Omo 
KQ>H$ ÐmdH$m_Ü ò {daKiVmo (~hþYm hm KQ>H$ H$_r à_mUmV AgVmo) Ë`mbmM Ðmì` Ago åhUVmV.

CXmhaUo : 
i) 	 gmIaoMo nmÊ`mVrb ÐmdU. `oWo gmIa ho Ðmì` AgyZ nmUr ÐmdH$ Amho. 

ii)	 Am`moS>rZÀ`m AëH$mohmob_Yrb ÐmdUmbm qQ>ŠMa Am°\$ Am`moS>rZ Ago åhUVmV. `oWo 
Am`moS>rZ (ñWm`y) Ðmì` AgyZ AëH$mohmob (Ðd) ÐmdH$ Amho.

iii) 	gmoS>m dm°Q>a gmaIr H$m~©Z S>m`Am°ŠgmB©S> dm`yer g§`moJ KS>[dbobr no`o hr nmÊ`mV 
(Ðd) ÐmdH$ Am{U H$m°~©Z S>m`Am°ŠgmB©S> (dm`y) Ðmì` AmhoV.

iv) 	dm`yMo dm`yV {_lU åhUOo hdm hmo`. hdm ho AZoH$ dm`y§Mo g_m§Jr {_lU Amho. XmoZ 
à_wI KQ>H$ åhUOo Am³grOZ (21%) Am{U Z¡Q´>moOZ (78%) BVa dm`y AË`ën 
à_mUmV AgVmV.

ÐmdUmMo JwUY_© :
OO ÐmdU ho EH$ g_m§Jr {_lU Amho.
OO ÐmdUmVrb H$Um§Mm ì`mg 1nm(10–9 _rQ>a) nojm bhmZ AgVmo. åhUyZ Vo ZwgË`m	

S>moù`m§Zm {Xgy eH$V ZmhrV.
OO H$Um§Mm AmH$ma AË`§V gyú_ Agë`mZo Ë`mVyZ OmUmè`m àH$me {H$aUm§Mo AnñH$aU 

H$é eH$V ZmhrV Ë`m_wio ÐmdUmVyZ OmUmè`m àH$memMm _mJ© {Xgy eH$V Zmhr.
OO JmiU {H«$`oZo Ðmì`mMo H$U ÐmdUmVyZ doJio H$aUo eŠ` hmoV Zmhr. ÐmdU A~m{YV 

R>odbo AgVm Ðì`mMo H$U Vimer ~gV ZmhrV åhUOoM ÐmdU pñWa Amho.

2.2.1 ÐmdUmMr g§hVr
CnH«$_ 2.2 _Yo AmnU nm[hbo H$s JQ> A A{U JQ> B `mZm doJdoJù`m a§JN>Q>m§Mo 

ÐmdU {_imbo hmoVo. `mdê$Z ÐmdUmVrb Ðmì` Am{U ÐmdH$ `m§Mo VwbZmË_H$ à_mU H$_r 
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OmñV Agy eH$Vo `mMr Amnë`mbm H$ënZm `oVo. ÐmdUmV {daKiboë`m Ðmì`mÀ`m à_mUmda 
ÐmdU gm¡å` Vrd« qH$dm g§n¥º$ ho gm§JVm `oVo. gm¡å` Am{U Vrd« ÐmdU `m VwbZmË_H$$ AQ>r  
AmhoV. CnH«$_ 2.2 _Ü`o JQ> A H$S>o gm¡å` ÐmdU AgyZ `mÀ`m VwbZoV JQ> B H$S>o AgUmao 
ÐmdU Vrd« Amho.

CnH«$_ 2.3

OO XmoZ doJdoJir M§MwnmÌo KoD$Z Ë`mV àË`oH$s 50 mL nmUr ¿`m.

OO EH$m M§MwnmÌmV _rR> Kmbm Am{U Xþgè`m M§MwnmÌmV gmIa qH$dm ~o[a`_ ŠbmoamB©S> 
KmbyZ H$mMoÀ`m H$m§S>rZo M§MwnmÌmV gVV T>diV ahm. 

OO O|ìhm Ðmì` {daKim`Mo Wm§~Vo Voìhm M§MwnmÌ VmndyZ Ë`mMo Vmn_mZ 5 oc Zo dmT>dm.

OO `mV nwÝhm A{YH$ Ðmì` KmbUo gwé H$am.

OO 	{Xboë`m Vmn_mZmbm nmÊ`mV {daKiUmao _rR>, gmIa qH$dm ~o[a`_ ŠbmoamB©S> ho g_mZ 
ametMo AgVmV H$m§?

{Xboë`m {d{eï>> Vmn_mZmbm ÐmdUmV {OVHo$ eŠ` Amho {VVHo$ Ðmì` {daKibo Amho. Aem 
ÐmdUmbm g§n¥º$ ÐmdU Ago åhUVmV. åhUOoM {Xboë`m Vmn_mZmbm O|ìhm EH$m _`m©Xo nbrH$S>o 
A{YH$ Ðmì` {daKiUo AeŠ` hmoVo Ë`m ÐmdUmbm g§n¥º$ ÐmdU åhUVmV. ̀ m Vmn_mZmbm g§n¥º$ 
ÐmdUmV AgUmè`m Ðmì` amerbm Ë`mMr {dÐmì`Vm Ago åhUVmV.

ÐmdUmV {daKiboë`m Ðmì`mMo à_mU g§n¥º$Vm nmVir nojm H$_r Agob Va Ë`m ÐmdUmbm 
Ag§n¥º$ ÐmdU Ago åhUVmV.

EH$m {d{eï> Vmn_mZmbm KoVboë`m g§n¥º$ ÐmdUmbm gmdH$me W§S> Ho$bo Va H$m` hmoB©b?

darb CnH«$_mdê$Z Agm {ZîH$f© {ZKVmo H$s g_mZ Vmn_mZmbm EH$mM ÐmdH$mV {daKiUmè`m 
{d{dY nXmWmªMr {dÐmì`Vm doJdoJir AgVo.

{Xboë`m KZ\$imÀ`m ÐmdH$mV {daKibobr Ðmì`amer åhUOo ÐmdUmMr g§hVr (dñVw_mZ qH$dm 
KZ\$i) (Vrd«Vm)  hmò  qH$dm ÐmdUmMr g§hVr (Vrd«Vm) åhUOo R>am{dH$ KZ\$imÀ`m ÐmdUmV CnbãY  
Ðmì`mMr amer.                          

g§hVr Xe©{dÊ`mÀ`m AZoH$ nÕVr AmhoV nU `oWo AmnU \$³V VrZ nÕVr {eHy$`m.

i)  ÐmdUmÀ`m dñVw_mZ eoH$S>odmarZo dñVw_mZ  =   Ðmì`mMo dñVw_mZ     x 100
	                                              ÐmdUmMo dñVw_mZ 
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ii)  ÐmdUmÀ`m KZ\$imMr eoH$S>odmarZo dñVw_mZ	 =  Ðmì`mMo dñVw_mZ   x 100
                                                  ÐmdUmMo KZ\$i 

iii)  ÐmdUmÀ`m KZ\$imMr eoH$S>odmarZo KZ\$i	 =  Ðmì`mMo KZ\$i    x 100
                                                  ÐmdUmMo KZ\$i 

CXmhaU:  2.1)  EH$m ÐmdUmV 320 g. nmÊ`mV 40g _rR> Amho. dñVw_mZmÀ`m eoH$S>odmarZo 
dñVw_mZ nÕVrZo ÐmdUmMr g§hVr H$mT>m.

CH$b :	
Ðmì`mMo (_rR>) dñVw_mZ = 40 gms
ÐmdH$mMo (nmUr) dñVw_mZ = 320 gms
AmnUmg _m[hV Amho,
ÐmdUmMo dñVw_mZ = Ðmì`mMo dñVw_mZ + ÐmdH$mMo dñVw_mZ
                 = 40 g + 32 g
			   = 360 g

ÐmdUmÀ`m dñVw_mZmMr eoH$S>odmar	 =   Ðmì`mMo dñVw_mZ     x 100
	                                    ÐmdUmMo dñVw_mZ 

	                               =   40  x 100 = 11.1%
                                     360

2.2.2 {Zb§~Z åhUOo H$m`?

CnH«$_ 2.2 _Ü`o JQ> C bm {_imë`mà_mUo {df_m§Jr àUmbrMo ÐmdU Á`mV ñWm`y ÐdmV  
{dIyabobo AgVmV Aem ÐmdUm§Zm {Zb§~Z åhUVmV. {Zb§~Z ho {df_m§J {_lU Amho. Á`mV Ðmì` 
H$U Z {daKiVm g§nyU© _mÜ`_mV {Zb§~rV amhVmV. {Zb§~ZmVrb H$U ZwgË`m S>moù`m§Zm {XgVmV.

{Zb§~ZmMo JwUY_©

OO {Zb§~Z ho {df_m§Jr {_lU Amho.

OO {Zb§~ZmVrb H$U CKS>çm S>moù`m§Zr {XgVmV.

OO {Zb§~ZmVrb H$U Ë`mVyZ OmUmar àH$me ebmH$m AnñH$arV H$aVmV Am{U Ë`mMm  
_mJ© ñnï> H$aVmV.
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OO {Zb§~Z O|ìhm A~m{YV amhVo Voìhm H$U Imbr OmD$Z pñWamdVmV. åhUOo {Zb§~Z ho 

ApñWa AgVo. JmiU {H«$`oZo Vo doJio H$aVm `oVmV. O|ìhm H$U pñWamdVmV, {Zb§~Z 

g§nVo Am{U Ë`m_wio àH$me ebmHo$Mo AnñH$aU hmoUo Wm§~Vo.

2.2.3 H${bbr ÐmdU åhUOo H$m`?

CnH«$_ 2.2 _Yrb JQ> D bm àmá Pmbobo ÐmdU ho H${bb qH$dm H${bbr ÐmdU hmoVo. 

ÐmdUmV H${bbr H$U gd©Ì g_mZ {dIyabobo AgVmV. {Zb§~ZmÀ`m VwbZoV H${bbr H$U 

AmH$mamV IynM bhmZ Agë`mZo {_lU g_m§J {XgVo. nU àË`jmV H${bbr {_lU ho {df_m§J 

{_lU AgVo. CXm: XÿY.

H${bbr H$U AmH$mamZo bhmZ Agë`mZo CKS>çm S>moù`m§Zr AmnU Ë`mZm nmhÿ eH$V Zmhr. 

CnH«$_ 2.2 _Yo nm{hë`mà_mUo Ñí`_mZ àH$me ebmHo$Mo ghO AnñH$aU H$é eH$VmV. `m 

àH$me ebmHo$Mo AnñH$aU åhUOoM qQ>S>mb n[aUm_ Ago åhUVmV. Á`m emókmZo ho emoYyZ 

H$mT>bo Ë`m§À`m ñ_aUmW© ho Zmd XoÊ`mV Ambo.

	 Ooìhm àH$memMr EH$ ~marH$ ebmH$m bhmZ {N>ÐmdmQ>o ImobrV `oVo Voìhm qQ>S>mb narUm_ 

nhm`bm {_iVmo. hdoVrb YybrH$U d YyamMo H$U `m_wio ho AnñH$aU KS>Vo.

Am.2.3 a) H$m°na gë\o$Q>Mo ÐmdU qQ>S>mb narUm_ XmI{dV Zmhr.
	 b) nmUr Am{U XÿYmMo {_lU qQ>S>mb narUm_ XmIdVmo.

KZXmQ> AaÊ`mÀ`m N>Vm_YyZ Ooìhm gỳ ©àH$me {eaVmo Voìhm qQ>S>mb n[aUm_ nhm`bm {_iVmo. 
AaÊ`mV YwŠ`mV nmÊ`mMo Vwfma AgVmV Am{U Vo H${bbrMo H$m`© H$aVmV Am{U hdoV {dIwabo  
OmVmV.
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Am. 2.4 qQ>S>mb n[aUm_

H${bbrMo JwUY_©
OO H${bbr ho {df_m§J {_lU Amho.
OO H${bbr H$Um§Mo AmH$ma_mZ Iyn bhmZ Agë`mZo Ë`mZm ZwgË`m S>moù`mZo nmhVm `oV 

ZmhrV.
OO Ë`mVyZ OmUmè`m àH$memMo AnñH$aU H$aÊ`m BVnV AmH$ma_mZ Agë`mZo AnñH$aU 

KS>Vo d Ë`mMo _mJ© ñnï> {XgVmo.
OO H${bbr ÐmdU A~m{YV R>odë`mg H${bbr Vimer ~gV ZmhrV Ë`m_wio ho pñWa 

ÐmdU Amho.
OO JmiU {H«$`oZo Ë`mZm doJio H$aVm ̀ oV Zmhr. _mÌ H|$ÐmoËgmar ̀ m {deof nÕVrZo H${bbr 

H$U doJio H$aVm `oVmV. (CnH«$_ 2.5 H$am)

{dIwabobr AdñWm Am{U {dIwaÊ`mMo _mÜ`_ ho H${bbr ÐmdUmMo XmoZ KQ>H$ AmhoV. 
Ðmì`mgmaIm KQ>H$ qH$dm H${bbr_Ü`o {dIyabobo H$U `mnmgyZ {dIyabobr AdñWm ~ZVo, Á`m 
KQ>H$mV {dIyabobr AdñWm hr {Zb§~rV AgVo Ë`mbm {dIyaÊ`mMo _mÜ`_ åhUVmV. H${bbrMo 
VË`m§À`m {dIyaÊ`mÀ`m _mÜ`_mÀ`m AdñWoZwgma (ñWm`y, Ðd qH$dm dm`y) Am{U {dIyaboë`m 
AdñWoZwgma dJuH$aU Ho$bo OmVo. H$m§hr gm_mÝ` CXmhaUo Vº$m 2.1 _Ü¶o {Xbr AmhoV. `m 
VŠË`mdê$Z Vo gm_mÝ` X¡Z§{XZ OrdZmVrb AmhoV ho bjmV `oB©b.

àíZ :

1.	 CXmhaUmgh g_m§J Am{U {df_m§J {_lUmVrb \$aH$ gm§Jm.
2.	 gmob, ÐmdU Am{U {Zb§~Z ho EH$_oH$mnmgyZ H$go doJio AmhoV?
3.	 293 K Vmn_mZmbm 100 g nmÊ`mV 36 g _rR> {daKidyZ g§n¥º$ ÐmdU ~Z{dbo 

Agë`mg `m Vmn_mZmbm Ë`mMr g§hVr H$mT>m.
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Vº$m 2.1 : H${bbrMr gm_mÝ` CXmhaUo

[dIyabobr 
AdñWm

{dIyaÊ`mMo 
_mÜ`_

àH$ma CXmhaUo

Ðd dm`y Eamogmob XmQ> YwHo$, T>J

ñWm`y dm`y Eamogmob Yya, dmhZm§Mm Yya

dm`y Ðd \o$g XmT>rMo H«$s_

Ðd Ðd B_ëeZ XþY, \o$g H«$s_

ñWm`y Ðd gmob {_ëH$ Am°\$ _°¾o{e`m, 
{MIb 

dm`y ñWm`y \o$g \o$g,a~a,ñnm±O, ß`w{_g

Ðd ñWm`y Oob Oobr, MrO, bmoUr

ñWm`y ñWm`y ñWm`y gmob a§JrV aËZ, XþYr H$mM

2.3 ^m¡{VH$ Am{U amgm`{ZH$ ~Xb

_mJrb àH$aUmV AmnU Ðì`mÀ`m ^m¡{VH$ JwUY_m©~Ôb {eH$bmo AmhmoV. a§J, H$R>rUnUm 
(H$m{R>Ê`), VmR>anUm (H$S>H$nUm), àdmhrnUm (ÐdËd), KZVm (gm§ÐVm), {db`q~Xÿ, CËH$bZ 
q~Xÿ B. ^m¡{VH$ JwUY_© AmhoV. AdñWm§Mo Am§Va ê$nm§Va ho EH$ ^m¡{VH$ nardV©Z Amho H$maU ho 
nardV©Z nXmWmªÀ`m aMZoV (g§KQ>ZoV) Am{U Ë`mÀ`m amgm`{ZH$ JwUY_m©V ~Xb Z KS>Vm hmoV 
AgVmV. Oar ~\©$, nmUr Am{U nmÊ`mMr dm\$ ho gd© doJdoJio ^m¡{VH$ JwUY_© XmIdV Agbo 
Var Ë`m§Mo amgm`{ZH$ ÑîQ>çm EH$M AgVmV.

nmUr Am{U ImÊ`mMo Vob Ðd Agbo Var Ë`m§Mo amgm`{ZH$ JwUY_© doJio AgVmV. Ë`m§Mm J§Y 
d ÁdmbmJ«mhrnUm ̀ mV \$aH$ AgVmo. Vob hdoV OiVo Va nmUr AmJ {dPdVo. VobmMm hm amgm`{ZH$ 
JwUY_© Ë`mbm nmÊ`mnojm doJim H$aVmo. ÁdbZ hm amgm`{ZH$ ~Xb Amho. ÁdbZmÀ`m à{H«$`oV 
EH$ nXmW© Xþgè`m~amo~a {H«$`m H$ê$Z Amnë`m amgm`{ZH$ g§KQ>ZoV n[adV©Z KS>{dVmo. amgm`{ZH$ 
~Xb nXmWm©À`m amgm`{ZH$ JwUY_m©V ~Xb KS>{dVmo d ZdrZ nXmW© V`ma hmoVmo. amgm`{ZH$  
~Xbmbm  amgm`{ZH$ A{^{H«$`m Agohr åhUVmV.

_oU~ÎmrÀ`m ÁdbZmMo XmoÝhr ^m¡{VH$ Am{U amgm`{ZH$ ~Xb KS>VmV. `m§Mr Vwåhr VwbZm 
H$é eH$mb?
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àíZ :

1.	  Imbrb CXmhaUm§Mo ^m¡{VH$ ~Xb qH$dm amgm`{ZH$ ~XbmV dJuH$aU H$am.

OO PmS>m§Zm VmoS>Uo.
OO bmoUr ^m§S>çmV {daKiUo.
OO bmoI§S>r H$nmQ>mbm J§O bmJUo.

OO nmUr CH$iyZ dm\$ ~ZUo.

OO nmÊ`mVyZ {dÚwV àdmh dmhÿZ Ë`mMo Am°ŠgrOZ Am{U h¡S´>moOZ dm ỳ ̀ m_Ü ò {dKQ>Z hmoUo.

OO nmÊ`mV _rR> {daKiUo.

OO H$ÀÀ`m \$im§nmgyZ \«w$Q> g°bS> ~Z{dUo Am{U

OO bmHy$S> Am{U H$mJX OiUo.

2. Amnë`m AmgnmgÀ`m nXmWmªMo ewÕ nXmW© Am{U {_lU `m_Ü`o dJuH$aU H$aÊ`mMm  

à`ËZ H$am.

2.4 ewÕ nXmWmªMo àH$ma H$moUVo AmhoV?

nXmWmªÀ`m amgm`{ZH$ g§KQ>ZoZwgma Ë`m§Mo _ybÐì`o Am{U g§`wJo `mV dJuH$aU H$aVm `oVo.

2.4.1 _ybÐì`o
1661 gmbr _ybÐì` hr g§km dmnaUmam am°~Q>© ~m°B©b hm n{hbm emók hmoVm. A±Q>mo{Z`mo 

bm°a|Q> b°ìhm`{OEa (1743-1794) `m \«$mÝg _Yrb agm`Z emókmZo gd© àW_ _ybÐì`mMr 
à`moJmÛmao Cn`wº$ ì`m»`m à{Vnm{XV Ho$br. Ë`mÀ`m à{VnmXZmZwgma _ybÐì` ho nXmWm©Mo _yi 
ê$n AgyZ amgm`{ZH$ {H«$`oZo Ë`mMo AÝ` gmÜ`m nXmWm©V {d^OZ H$aVm `oV Zmhr.

gm_mÝ`V… _ybÐì`m§Mo YmVy, AYmVy Am{U metalloids (CnYmVw) Ago dJuH$aU H$aVm ̀ oVo.
YmVy ghgm Imbr {Xbobo H$m§hr qH$dm gd© JwUY_© Xe©{dVmV.

OO Ë`m§Zm M_H$ qH$dm MH$mH$s AgVo.
OO Ë`m§Zm M§XoarH$aS>m qH$dm gmoZoar {ndim a§J AgVmo.
OO Vo CîUVm Am{U {dÚwV `m§Mo gwdmhH$ AgVmV.
OO Vo V§Vw^dZerb AgVmV. (Ë`m§À`m Vmam H$mT>Vm `oVmV)
OO Vo àgaUerb AgVmV. (R>moHy$Z nÌm ~Z{dVm `oVmo)

OO Ë`m§Mm IUIUrV (J§^ra) AmdmO AgVmo. (AmKmVmZo K§Q>ogmaIm ZmX `oVmo)
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YmVyMr CXmhaUo - gmoZo, Mm§Xr, Vm§~o, bmoI§S>, gmoS>r`_ nmoQ>°{e`_ B. gm_mÝ` Vmn_mZmbm 
(ImobrÀ`m Vmn_mZmbm) nmam hm EH$M YmVy Ðdê$n AgVmo.

AYmVy ghgm Imbr {Xboë`m n¡H$s H$m§hr qH$dm gd© JwUY_© Xe©{dVmV.
OO Vo {d{^Þ a§JmMo AgVmV.
OO CîUVm Am{U {dÚwVmMo Vo AdmhH$ AgVmV.
OO Ë`mZm MH$mH$s ZgVo, IUIUrV AmdmO ZgVmo qH$dm V§Vy^dZerbhr ZgVmV.

AYmVw§Mr CXmhaUo - h¡S´>moOZ Am°ŠgrOZ, Am`moSr>Z, H$m~©Z (H$moigm, H$moH$) ~«mo_rZ, 
ŠbmoarZ B. H$m§hr _ybÐì`o YmVy Am{U AYmVy `m XmoÝhm|À`m Xaå`mZMo JwUY_© Xe©{dVmV. Ë`mZm 
CnYmVy  (metalloids) Ago åhUVmV. CXmhaUo-~moam°Z, {g{bH$m°Z, O_}{Z`_ B.

A{YH$ _m{hVr

OO AmVmn`ªV kmV _ybÐì`m§Mr g§»`m 100 hÿZ A{YH$ Amho. `mn¡H$s 92 _ybÐì`o hr 
Z¡g{J©H$nUo AmT>iUmar AgyZ ~mH$sMr _mZd {Z{_©V AmhoV.

OO ~hþg§»` _ybÐì`o ñWm`y AmhoV.

OO 11 _ybÐì`o hr gm_mÝ` Vmn_mZmbm dm`y ê$nmV AmT>iVmV.

OO XmoZ _ybÐì`o gm_mÝ` Vmn_mZmbm Ðdê$nmV AmT>iVmV. (nmam Am{U ~«mo_rZ)

OO J°br`_ Am{U {ggr`_ gm_mÝ` Vmn_mZmnojm qH${MV A{YH$ Vmn_mZmbm  
(303 K) Ðdê$n hmoVmV.

2.4.2 g§`wJo
g§`wJ hm Agm nXmW© Amho Á`m_Ü`o XmoZ qH$dm A{YH$ _ybÐì`m§Mo {ZpíMV à_mUmV 

EH$_oH$mer amgm`{ZH$ nÕVrZo EH$ÌrH$aU Pmbobo Amho. Ooìhm XmoZ qH$dm A{YH$ _ybÐì`m§Mo 
EH${ÌH$aU hmoVo Voìhm H$m` àmá hmoVo?

CnH«$_ 2.4
OO dJm©Mo XmoZ JQ> H$am. XmoÝhr JQ>m§Zm àË`oH$s EH$m {MZr _mVrÀ`m dmQ>rV 5 gm bmoI§S>mMm 

Mwam d 3 gm J§YH$ Úm.
JQ-I

OO 	bmoI§S>r Mwam d J§YH$ {MaSy>Z EH$Ì H$am.
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JQ>-II

bmoI§S>r Mwam Am{U J§YH$mbm {MaSy>Z {_lU VmnyZ bmb hmoB©n`ªV Vmn{dVmV. Z§Va Vmn{dUo 
Wm§~dyZ W§S> hmoD$ XoVmV.

JQ> I Am{U II

OO 	AmVm àmá Ho$boë`m nXmWm©V Mw§~H$Ëd Amho H$m Vo nmhVmV. EH$ Mw§~H$ Ë`m nXmWm©Odi 
AmUyZ Vmo Mw§~H$mH$S>o AmH${f©V hmoVmo H$m ho nmhVmV.

OO 	Ë`m§À`m H$S>rb nXmWm©Mm a§J d nmoV `m§Mr VwbZm H$aVmV.

OO 	nXmWm©À`m EH$m ^mJmV H$m~©Z S>m`gë\$mB©S> KmbyZ ZrQ> T>diyZ JmiVmV.

OO 	nXmWm©À`m Xþgè`m ^mJmV gm¡å` gëâ`yarH$ Amåb qH$dm gm¡å` h¡S´>moŠbmoarH$ Amåb 
KmbVmV. ({ejH$m§À`m XoIaoIr Imbr hr {H«$`m H$amdr.)

OO  darb gd© {H«$`m (bmoI§S> d J§YH$) XmoÝhr _ybÐì`m§gmR>r ñdV§ÌnUo H$amdr.

AmVm CÎmao Úm :

OO XmoÝhr JQ>m§Zr àmá Ho$bobo nXmW© gmaIoM {XgVmV?

OO H$moUË`m JQ>mH$S>rb nXmWm©V Mw§~H$ËdmMm JwUY_© {XgyZ `oVmo?

OO àmá nXmWm©Mo KQ>H$ AmnU doJio H$ê$ eHy$?

OO gm¡å` gëâ`yarH$ Amåb qH$dm gm¡å` h¡S´>m oŠbmoarH$ Amåb KmVë`mZo XmoÝhr 
JQ>mV dm`y {Z_m©U Pmbobm {Xgbm? XmoÝhr JQ>m§À`m dm`§yMm dmg EH$M hmoVm  
H$s doJim?

JQ>-I Zo {_i{dbobm dm`y h¡S´>moOZ Amho. Vmo a§JhrZ, dmghrZ d ÁdbZerb Amho. dJm©V 
h¡S´>moOZ dm`yMr ÁdbZ VnmgUo {hVH$maH$ Zmhr.

JQ>-II Zo {_i{dbobm dm`y h¡S´>moOZ gë\$mB©S> Amho. Vmo a§JhrZ dm`y AgyZ Ë`mbm Hw$OŠ`m 
A§S>çm§Mm dmg `oVmo.

gwédmVrMo nXmW© g_mZ Agbo Var Vwåhr nm[hbo Agob H$s XmoÝhr JQ>m§Zm {_imbobo CËnm[XVo 
doJdoJio JwUY_© Xe©{dVmV. JQ> I Zo Ho$boë`m CnH«$_mV ^m¡{VH$$ ~XbmMm A§V^m©d hmoVm _mÌ 
JQ> II À`m CnH«$_mV amgm`{ZH$ ~Xb (amgm`{ZH$ A{^{H«$`m) KS>bo Amho.
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VŠVm 2.2 {_lUo Am{U g§`wJo 
{_lUo g§`wJo

1)	 _ybÐì`o {H§$dm g§`wJo \$ŠV  
EH$_oH$mV {_giVmV d {_lU V`ma 
hmoVo. ZdrZ nXmW© V`ma hmoV Zmhr.

2)	 {_lUmMo g§KQ>Z n{adV©Zerb AgVo.
3)	 {_lU Amnë`m KQ>H$m§Mo JwUY_© 

Xe©{dVo.
4)	 {_lUmMo KQ>H$ gmÜ`m ̂ m¡{VH$ nÕVrZo 

doJio H$aVm `oVmV.

1)	 _ybÐì`mV {d{H«$`m hmoD$Z ZdrZ g§`wJ 
V`ma hmoVo.

2)	 àË`oH$ Zì`m nXmWm©Mo g§KQ>Z {Z{üV 
AgVo.

3)	 ZdrZ nXmWm©Mo nyU©nUo doJio JwUY_© 
AgVmV.

4)	 KQ>H$m§Zm \$º$ amgm`{ZH$ {H§$dm {dÚwV 
amgm`{ZH$ A{^{H«$`oZo doJio H$é eH$Vmo.

OO JQ> I Zo {_idbobo XmoZ nXmWmªMo {_lU Amho. bmoI§S> d J§YH$ hr _ybÐì ò {Xbobr hmoVr.
OO {_lUmMo Am{U Ë`mÀ`m KQ>H$m§Mo JwUY_© g_mZ AmhoV.
OO JQ> II Zo {_i{dbobr CËnm{XVo g§`wJo AmhoV.
OO XmoZ _ybÐì`o Iyn Vmn{dbr AgVm Amnë`mbm g§`wJ {_iVo. Ë`mMo JwUY_© _yi 

KQ>H$m§À`m JwUY_m©nojm nyU©nUo doJio AmhoV.
OO g§`wJmMr g§KQ>Zm hr gd©Ì g_mZ Amho. VgoM g§`wJmMm a§J Am{U nmoV g_mZ AmhoV 

Agohr AmT>iyZ `oB©b. Aem àH$mao AmnU nXmWmªMo ^m¡{VH$ Am{U amgm`{ZH$ JwUY_© 
Imbrbà_mUo {bhÿ eH$Vmo.

CXm nmÊ¶mV gmIa, nmÊ¶mV ‘rR>, 
H$m~©Z S>m¶gë’$mB©S>‘Ü¶o J§YH$, 

AëH$mohmob‘Ü¶o nmUr B.
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    Vwåhr H$m` {eH$bmV

OO {_lUmV EH$m nojm A{YH$ nXmW© (_ybÐì` Am{U/qH$dm g§`wJ) {ZpíMV à_mUmV 
{_gibobo AgVmV.

OO {d^{º$H$aUmÀ`m ̀ mo½` V§Ìm§Mm Cn`moJ H$ê$Z {_lUo ewÕ nXmWmªV {d^º$ H$ê$ eH$Vmo.
OO ÐmdU ho XmoZ qH$dm A{YH$ nXmWmªMo g_m§J {_lU Amho. ÐmdUmVrb à_wI KQ>H$mbm 

ÐmdH$ åhUVmV Va Xþæ`_ KQ>H$mbm Ðmì` åhUVmV.
OO ÐmdUmMr Vrd«Vm (g§hVr) ÐmdUmÀ`m à{V EH$H$ KZ\$i qH$dm à[V EH$H$ dñVw_mZmV 

AgUmao Ðmì` hmo`?
OO Oo nXmW© ÐmdH$mV A{dÐmì` AgyZ Á`m§Mo H$U S>moù`m§Zm {XgVmV Ë`mZm {Zb§~Z 

åhUVmV. {Zb§~Z ho {df_m§Jr {_lU Amho.
OO H${bbr ho {df_m§J {_lU AgyZ Ë`m§À`m H$Um§Mm AmH$ma BVH$m gyú_ AgVmo H$s 

Vo S>moù`m§Zm {XgV ZmhrV nU àH$memMo AnñH$aU H$aÊ`mBVnV _moR>o AgVmV. Vo 
X¡Z§{XZ OrdZmV d H$maImÝ`mV Cn`wº$ AgVmV. H$Um§Zm {dIyabobr AdñWm Am{U 
Á`m _mÜ`_mV Vo {dIyabobo AgVmV Ë`mbm {dIyaU _mÜ`_ åhUVmV.

OO ewÕ nXmW© _ybÐì` qH$dm g§̀ wJ Agy eH$Vo. _ybÐì` åhUOo Ago Ðì` Á`mMo amgm`{ZH$ 
à{H«$`oZo gmÜ`m nXmWm©V AnKQ>Z H$aVm `oV Zmhr. XmoZ qH$dm A{YH$ doJdoJù`m 
àH$maÀ`m _ybÐì`m§À`m {d{eï> dOZr à_mUmVrb amgm`{ZH$ g§`moJmZo V`ma hmoUmè`m 
nXmWm©bm g§`wJ åhUVmV.

OO g§̀ wJmMo JwUY_© ho Ë`mÀ`m KQ>H$m§À`m JwUY_m©nojm doJio AgVmV. Va {_lU ñdV…_Yrb 
{_lrV _ybÐì`m§Mo qH$dm g§`wJm§Mo JwUY_© Xe©{dVmV.

OO

 ñdmÜ`m`

1.	 Imbr {Xboë`m CXmhaUmVrb KQ>H$ {d^º$ H$aÊ`mgmR>r {d^º$sH$aUmÀ`m H$moUË`m 
V§Ìm§Mm Adb§~ H$amb?

	 (a)	 	gmoSr>`_ ŠbmoamB©S> Ë`m§À`m nmÊ`mVrb ÐmdUmVyZ
	 (b)		 gmoSr>`_ ŠbmoamB©S> d A_mo{Z`_ ŠbmoamB©S> `m§À`m {_lUmVyZ gmoSr>`_ ŠbmoamB©S>

    
    

    
    

 @
KTBS 

NOT TO BE R
EPUBLIS

HED



33

{dkmZ Amnë`m g^modVmbMo Ðì` ewÕ Amho ?

	 (c)		 _moQ>ma H$maÀ`m E§{OZ Am°B©b_YyZ YmVyMo ~marH$ VwH$S>o.
	 (d)		 \w$bm§À`m nmH$ù`m§À`m AH$m©_YyZ {d{dY a§JÐì`o (pigments)
	 (e)		 XømVyZ bmoUr
	 (f)		 nmÊ`mVyZ Vob
	 (g)		 MhmVyZ MhmMr nyS>
	 (h)		 dmiyVyZ bmoI§S>r Q>mMÊ`m
	 (i)		 Q>a\$bmVyZ JìhmMo XmUo
	 (j)		 nmÊ`mVrb {Zb§~ZmV AgUmao _mVrMo H$U.
2.	 Mhm ~ZdÊ`mÀ`m H¥$VrÀ`m nm`è`m {bhm. ÐmdU, ÐmdH$, Ðmì`, {daKiUo, {dÐmì`, 

A{dÐmì`, J{bV Ðmd, Adeof ho eãX dmnam.
3.	 àkmZo doJdoJù`m VrZ nXmWmªMr {dÐmì`Vm {d{^Þ Vmn_mZmbm VnmgyZ àmá n[aUm_ 

Imbrb Vm{bHo$V _m§S>bo AmhoV. (Vm{bHo$V Z_yX Ho$bobm n[aUm_ 100 gm nmÊ`mV 
{daKiyZ g§n¥º$ ÐmdU ~Z{dÊ`mgmR>r bmJUmè`m nXmWm©Mo dOZ J«°__Ü ò {Xbobo AmhoV.

Ho$ëdrZ_Ü`o Vmn_mZ{daKibobm nXmW©
283293313333353>

{dÐmì`Vm
213262106167nmoQ>°{e`_ Zm`Q´>oQ

3636363737gmoS>r`_ ŠbmoamB©S>

3535404654nmoQ>°{e`_ ŠbmoamB©S>

2437415566A_mo{Z`_ ŠbmoamB©S>

	 (a)		 313 K Vmn_mZmbm 50 J«°_ nmÊ`mVrb nmoQ>°{e`_ Z¡Q´>oQ>Mo g§n¥º$ ÐmdU V`ma 
		  H$aÊ`mgmR>r bmJUmè`m nmoQ>°{e`_ Z¡Q´>oQ>Mo dñVw_mZ {H$Vr?

	 (b)		 àkm nmoQ>°{e`_ ŠbmoamB©S>Mo nmÊ`mVrb g§n¥º$ ÐmdU 353 K Vmn_mZmbm V`ma H$aVo 
		  Am{U ÐmdU W§S> hmoÊ`mgmR>r ImobrÀ`m Vmn_mZmbm R>odVo. ÐmdU W§S> Pmë`mZ§Va 
		  {Vbm H$m` AmT>iob? ñnï>rH$aU H$am.

	 (c)		 293 K bm àË òH$ bdUmMr {dÐmì`Vm H$mT>m. ̀ m Vmn_mZmbm H$moUË`m bdUmMr 
		  {dÐmì`Vm gdm©{YH$ Amho?

	 (d)		 Vmn_mZmVrb ~XbmMm bdUmÀ`m {dÐmì`Voda H$moUVm n[aUm_ hmoVmo?
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4. Imbr {Xboë`m KQ>H$m§Mo CXmhaUmgh ñnï>rH$aU Úm.
 (a)  g§n¥º$ ÐmdU  (b)  ewÕ nXmW©
 (c)  H${bbr   (d) {Zb§~Z
5. g_m§J {_lU Am{U {df_m§J {_lU `mV dJuH$aU H$am.
 gmoS>m dm°Q>a, bmHy$S>, hdm, pìhZoJma ({gaH$m), Jmibobm Mhm
6. Vwåhmbm {Xbobm a§JhrZ Ðd ewÕ nmUr Amho `mMr H$er ImÌr H$amb?
7. Imbrb n¡H$s H$moUVo nXmW© ewÕ nXmWm©À`m loUrV `oVmV?
 (a)  ~\©$  (b)  XÿY  (c)  bmoI§S>  

 

(d)

  

h¡S´>moŠbmoarH$ Amåb

 

(e)

  

H°$pëe`_ Am°ŠgmB©S>

 
 

(f)

  

nmam

 

(g)

  

drQ>

 
 

(h)

  

bmHy$S> (i)  hdm

8. Imbrb {_lUmVyZ ÐmdUo AmoiIm
 (a)  _mVr 
 

(b)  g_wÐmMo nmUr  (c)  hdm 

 (d)  H$moigm (e)  gmoS>m dm°Q>a

9. Imbrbn¡H$s H$moUVo qQ>S>mb> n[aUm_ XmIdob?
 (a)  _rR>mMo ÐmdU (b) XÿY
 (c)  H$m°na gë\o$Q>Mo ÐmdU (d) ñQ>mM©Mo ÐmdU

10. _ybÐì`o, g§`wJo Am{U {_lU `mV dJuH$aU H$am

 (a)  gmoS>r`_  (b)  _mVr  (c)   gmIaoMo ÐmdU (d)  Mm§Xr
 (e)  H°$pëe`_ H$m~m}ZoQ> (f)  H$Wrb (g)  {g{bH$m°Z (h)  H$moigm
 (i)  hdm (j)  gm~U (k)  {_WoZ (l)  H$m~©Z S>m`Am°ŠgmB©S> (m) aº$

11. Imbrbn¡H$s amgm`{ZH$ ~Xb H$moUVo AmhoV?

 (a)  dZñnVrMr dmT>  (b)   bmoI§S>mMo J§OUo (c)  bmoI§S>mMm Mwam Am{U dmiyMo {_gido
 (d)  AÞ {eO{dUo  (e)  AÞ nMZ (f)  nmUr JmoR>Uo (g)  _oU~ÎmrMo ÁdbZ

 g_yh CnH«$_

 O  _mVrMo _S>Ho$, XJS>JmoQ>o Am{U dmiy ¿`m. JTy>i nmUr ñdÀN> H$aÊ`mgmR>r N>moQ>çm§em 
JmiU g§MmMm AmamIS>m V`ma H$am.

        
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àH$aU-5

gOrdm§À`m OrdZmMm _yb^yV KQ>H$  
(The Fundamental Unit of Life)

am°~Q>© hþH$Zo ~wMmÀ`m nmVi MH$VrMo {ZarjU Ho$bo. Voìhm Ë`mbm _YmÀ`m nmoù`m_Ü`o 
AmT>iVmV Vgo AZoH$ bhmZ H$ßno AmT>ibo. PmS>mÀ`m gmbrnmgyZ ~yM V`ma H$aVmV. ho {ZarjU 
am°~Q>© hþH$Zo 1665 gmbr ñdV… V`ma Ho$boë`m gwú_Xe©H$ ̀ §ÌmImbr Ho$bo. Ë`mZo ̀ m H$ßß`m§Zm noer 
(Cell) Ago Zmd {Xbo. b°Qr>Z ^mfo_Ü`o ‘Cell’ `m eãXmMm AW© "bhmZ Imobr' Agm hmoVmo.

hr KQ>Zm Oar jw„H$ dmQ>V Agbr Var {dkmZmÀ`m B{VhmgmVrb hr EH$ AË`§V  
_hËdnyU© KQ>Zm Amho. gOrdm§À`m e[aam_Ü`o ñdV§Ì H$ßno AgVmV `mMo {ZarjU n{hë`m§Xm 
H$moUrVar Ho$bo hmoVo. `m EH$H$m§Mo dU©Z H$aÊ`mgmR>r Ordemóm_Ü`o noer øm eãXmMm Cn`moJ 
AOyZhr Ho$bm OmV Amho.

AmVm AmnU noetMm Aä`mg H$ê$.

5.1 gOrd H$emZo ~Zbo AmhoV?

CnH«$_ -5.1

OO 	H$m§ÚmMm EH$ bhmZ VwH$S>m ¿`m. N>moQ>çm {M_Q>çmÀ`m ghmæ`mZo H$m§ÚmÀ`m AmVrb  
^mJm_YyZ (A§VJm}b ̂ mJ) nmVi nmnwÐm (A{nËdMm) H$mTy>Z ¿`m. hm Wa nmUr Agboë`m 
~er_Ü`o bJoM R>odm. Ago Ho$ë`m_wio nmVi nmnwÐm \$mQ>Uma Zmhr qH$dm gwH$Uma Zmhr.  
`m nmnwÐ`mMo AmnU H$m` H$aUma AmhmoV?

OO EH$ H$mMoMr nÅ>r ¿`m. {VÀ`mda nmÊ`mMo W|~ Q>mH$m. H$mMoÀ`m ~er_Yrb nmnwÐ`mMm N>moQ>m 
VwH$S>m `m H$mMoÀ`m nÅ>rdarb nmÊ`m_Ü`o R>odm. H$mMoÀ`m nÅ>rda hm nmnwÐm gnmQ> amhrb 
`mMr H$miOr ¿`m. `mgmR>r Vwåhr Ho$gmMm H°$_bMm a§J{dÊ`mgmR>r dmnaÊ`mV `oUmam ~«e 
dmnê$ eH$Vm. ̀ m nmnwÐ`mda g°\«$mZrZ ÐdmMm EH$ W|~ Q>mH$m d AmÀN>mXZ H$mMoZo PmH$m. 
AmÀN>mXZ H$mM PmH$V AgVm§Zm hdoMm ~wS>~wS>m {Z_m©U hmoD$ Z`o `mMr H$miOr ¿`m. 
`mgmR>r gwB©Mm Cn`moJ H$am d {ejH$m§Mr _XV ¿`m. H$m§ÚmMm nmnwÐm AmnU VmËnwaVm 
H$mM nÅ>rda R>odbm (mount) Amho. `m H$mMoÀ`m nÅ>rMo g§`wº$ gyú_Xe©H$ `§ÌmImbr 
àW_V… H$_r eŠVrZo d Ë`mZ§Va CÀM eŠVrZo {ZarjU H$am.  
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Am. 5.1 g§`wº$ gwú_Xe©H$.

gwú_Xe©H$mImbr {ZarjU H$aVm§Zm H$m` AmT>iVo? gwú_Xe©H$mImbr {XgUmè`m aMZoMo 
{MÌ AmnU H$mTy> eH$Vmo H$m? Vo AmH¥$Vr 5.2 à_mUo {XgVo H$m?

Am. 5.2 H$m§ÚmÀ`m nmnwÐ`mVrb noer

AemàH$mao doJdoJù`m AmH$mamÀ`m VmËnwaË`m nmnwÐ`mMo {ZarjU H$am. Vwåhmbm H$m` 
AmT>iVo? gJù`m§Mr aMZm EH$gmaIr Amho H$s aMZoV \$aH$ AmT>iVmo?

`m aMZm H$m` AmhoV?

`m aMZoVrb KQ>H$ EH$ gmaIo AmhoV. ho gd© KQ>H$ {_iyZ EH$ H$m§Xm V`ma hmoVmo. `mdê$Z 
Ago {XgyZ `oVo H$s Oar H$m§Úm§Mo AmH$ma doJdoJio Agbo Var Vo gd© g_mZ {XgUmè`m bhmZ 
KQ>H$m§_wio ~Zbo AmhoV.

ho bhmZ KQ>H$ åhUOoM _yb^yV KQ>H$ AmhoV. `m _yb^yV KQ>H$m§nmgyZ H$m§Xm V`ma hmoVmo. 
`m _yb^yV KQ>H$m§Zm noer (Cell) Ago åhUVmV. Ho$di H$m§XmM Zmhr Va Amnë`m g^modVmbr 
Agbobo gd© gOrd noernmgyZ ~Zbobo AmhoV. H$mhr gOrd _mÌ EH$mM noerZo ~Zbobo AgVmV.

earaZ{bH$m
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{dkmZ Amnë`m g^modVmbMo Ðì` ewÕ Amho ?

4. Imbr {Xboë`m KQ>H$m§Mo CXmhaUmgh ñnï>rH$aU Úm.
 (a)  g§n¥º$ ÐmdU  (b)  ewÕ nXmW©
 (c)  H${bbr   (d) {Zb§~Z
5. g_m§J {_lU Am{U {df_m§J {_lU `mV dJuH$aU H$am.
 gmoS>m dm°Q>a, bmHy$S>, hdm, pìhZoJma ({gaH$m), Jmibobm Mhm
6. Vwåhmbm {Xbobm a§JhrZ Ðd ewÕ nmUr Amho `mMr H$er ImÌr H$amb?
7. Imbrb n¡H$s H$moUVo nXmW© ewÕ nXmWm©À`m loUrV `oVmV?
 (a)  ~\©$  (b)  XÿY  (c)  bmoI§S>  

 

(d)

  

h¡S´>moŠbmoarH$ Amåb

 

(e)

  

H°$pëe`_ Am°ŠgmB©S>

 
 

(f)

  

nmam

 

(g)

  

drQ>

 
 

(h)

  

bmHy$S> (i)  hdm

8. Imbrb {_lUmVyZ ÐmdUo AmoiIm
 (a)  _mVr 
 

(b)  g_wÐmMo nmUr  (c)  hdm 

 (d)  H$moigm (e)  gmoS>m dm°Q>a

9. Imbrbn¡H$s H$moUVo qQ>S>mb> n[aUm_ XmIdob?
 (a)  _rR>mMo ÐmdU (b) XÿY
 (c)  H$m°na gë\o$Q>Mo ÐmdU (d) ñQ>mM©Mo ÐmdU

10. _ybÐì`o, g§`wJo Am{U {_lU `mV dJuH$aU H$am

 (a)  gmoS>r`_  (b)  _mVr  (c)   gmIaoMo ÐmdU (d)  Mm§Xr
 (e)  H°$pëe`_ H$m~m}ZoQ> (f)  H$Wrb (g)  {g{bH$m°Z (h)  H$moigm
 (i)  hdm (j)  gm~U (k)  {_WoZ (l)  H$m~©Z S>m`Am°ŠgmB©S> (m) aº$

11. Imbrbn¡H$s amgm`{ZH$ ~Xb H$moUVo AmhoV?

 (a)  dZñnVrMr dmT>  (b)   bmoI§S>mMo J§OUo (c)  bmoI§S>mMm Mwam Am{U dmiyMo {_gido
 (d)  AÞ {eO{dUo  (e)  AÞ nMZ (f)  nmUr JmoR>Uo (g)  _oU~ÎmrMo ÁdbZ

 g_yh CnH«$_

 O  _mVrMo _S>Ho$, XJS>JmoQ>o Am{U dmiy ¿`m. JTy>i nmUr ñdÀN> H$aÊ`mgmR>r N>moQ>çm§em 
JmiU g§MmMm AmamIS>m V`ma H$am.

        
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

	 H$m§hr gOrdm§_Ü`o {^Þ àH$maÀ`m noer AmT>iVmV. Imbrb AmH¥$Vr nhm. _mZdr 
e[aamVrb H$m§hr noer Ë`m_Ü`o XmI{dÊ`mV Amë`m AmhoV.

Am. 5.3 _mZdr e[aamVrb {d{dY noer

noetMo ñdê$n Am{U AmH$ma Ë`m Á`m àH$maMo H$m`© H$aVmV Ë`mda Adb§~yZ AgVmo. 
A_r~mgma»`m H$mhr noetMo AmH$ma ~XbV AgVmV. H$mhr noer {d{eï> ñdê$nm§À`m AgVmV 
d Ë`m§Mo ñdê$n ~XbV Zmhr. CXm. MoVZ noer {d{eï> ñdê$nmV AmT>iVmV.

	 àË òH$ gOrd noer_Ü ò {d{eï> _yb ŷV H$m ©̀ H$aÊ`mMo gm_Ï ©̀ AgVo d hoM gd© gOrdm§Mo 
d¡{eîQ>ç Amho. Ord§V noer hr gd© H$m`} H$er H$aVo? Amnë`mbm _m{hV Amho H$s _mZdmgma»`m 
~hþnoer` gOrdmV H$m`mªMr {d^mJUr Ho$bobr AgVo `mMmM AW© Agm H$s _mZdr e[aamMo 
doJdoJio ̂ mJ doJdoJir H$m`} H$aVmV. _mZdr e[aam_Ü`o aº$m{^gaUmgmR>r öX` Amho, AÞmÀ`m 
nMZmgmR>r OR>a Amho BË`mXr. Ë`mMà_mUo EH$mM noer_Ü`o XoIrb H$m`m©Mr {d^mJUr Pmbobr 
{XgVo. AWm©V ̀ m noer_Ü ò {d{eï> KQ>H$ AgVmV Ë`m§Zm noer A§JHo$ (cell organelles) åhUVmV. 
àË`oH$ àH$maMo noer A§JH$ {d{eï> H$m`© H$aVo. CXm. noer_Ü`o ZdrZ Ðì` V`ma H$aUo, noerVrb 
Q>mH$mD$ nXmW© ewÕ H$aUo BË`mXr. Aem noer A§JH$m§_wioM noer Ord§V amhVo d gd© H$m`} H$ê$ 
eH$Vo. ̀ m gd© A§JH$m§_wio noer ZmdmMm _yb^yV KQ>H$ V`ma hmoVmo. g_mZ A§JHo$ AgUmè`m noer 
doJdoJù`m gOrdm§_Ü`o AmT>iVmV d `m A§JH$m§Mo H$m`© doJdoJir Agy eH$VmV.
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

àíZ :
1.	 noerMm emoY H$moUr d H$gm bmdbm?
2.	 noerbm gOrdm§_Yrb aMZmË_H$ d H$m`m©Ë_H$ KQ>H$ Ago H$m åhUVmV?

5.2	 noer H$em nmgyZ ~Zë`m AmhoV? noerMo aMZmË_H$ g§KQ>Z H$go Amho?

noer_Ü`o noerA§JHo$ ZmdmMo {deof KQ>H$ AgVmV ho AmnU nm{hbo. noetMo g§KQ>Z  
H$go hmoVo?

gyú_Xe©H$mImbr Oa AmnU noetMm Aä`mg Ho$bm Va Amnë`mbm {XgyZ `oVo H$s àË`oH$ 
noer_Ü`o VrZ KQ>H$ AmT>iVmV Vo åhUOo noernQ>b, H|$Ð Am{U noerÐd. `m VrZ KQ>H$m§_wio 
noerÀ`m AmVrb {H«$`m VgoM noer d {VÀ`m ~mhoaÀ`m ^mJm_Yrb nañna {H«$`m KS>VmV. Mbm 
H$em Vo nmhÿ?

5.2.1 ßbmÂ_m nQ>b qH$dm noer nQ>b (Plasma membrane or Cell membrane)

noernQ>b noerÀ`m AmVrb KQ>H$m§Zm ~mhoarb n[agamnmgyZ AbJ R>odVo. noer_YyZ  
~mhoa nS>Umè`m qH$dm AmV {eaUmè`m Ðì`mda noernQ>b {Z`§ÌU R>odVo. VgoM noernQ>b H$mhr 
Ðì`m§À`m hmbMmbrda {Z~ªY KmbVo. åhUyZ Ë`mbm {ZdS>H$ nm`©nQ>b åhUVmV. (selectively 
permeable membrane)

noer~mhoarb Ðì` noer_Ü`o H$go {eaVo? noerVrb Ðì` ~mhoa H$go OmVo?

H$m~©Z S>m`Am°ŠgmB©S> d Am°ŠgrOZ `mgmaIo nXmW© noer nQ>bm_YyZ {dgaU  
(diffusion) {H«$`o_wio ~mhoa nS>VmV. nyduÀ`m àH$aUm_Ü`o AmnU {dgaU nÕV {eH$bmo AmhmoV. 
{dgaU hr EH$ Aer {H«$`m Amho H$s {OÀ`m_Ü`o nXmWmªMo dhZ Cƒ Vrd«VoH$Sy>Z H$_r Vrd«VoH$S>o 
ghOnUo hmoVo.

`m gmaIoM noer_Ü`o gwÕm dhZ KS>Vo CXm. H$m~©Z S>m`Am°ŠgmB©S> gmaIm (hm EH$ noerVrb 
Q>mH$mD$ nXmW© AgyZ Vmo noer_YyZ ~mhoa Q>mH$Uo Amdí`H$ AgVmo) nXmW© noer_Ü`o OmñV Vrd« 
_mÌo_Ü`o O_m hmoVmo. noerÀ`m ~mhoa CO

2
 Mr Vrd«Vm noerÀ`m AmVrb ^mJmVrb Vrd«Vonojm H$_r 

AgVo. AemàH$mao Ooìhm noerÀ`m AmV d ~mhoa CO2 À`m Vrd«VoV \$aH$ nS>Vmo Voìhm CO2 

noerÀ`m AmVrb OmñV g§{hVoH$Sy>Z noer ~mhoarb H$_r g§{hVoÀ`m ̂ mJmH$S>o {dgaU nÕVrZo OmVmo. 
Ë`mM à_mUo Ooìhm noer_Yrb O2 Mr g§{hVm H$_r hmoVo Voìhm ~mhoarb OmñV g§{hVo H$Sy>Z O2 

noer_Ü ò {dgaU nÕVrZo {eaVmo. AemàH$mao dm ẁ§À`m AXbm~Xb _Ü ò Or noer-noer _Ü ò Agob 
qH$dm noer d Ë`mÀ`m ~m÷ n[agam_Ü`o Agob Aem {R>H$mUr {dgaU {H«$`m _hËdmMo H$m`© H$aVo.
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

nmÊ`mMo dhZ XoIrb {dgaU {H«$`oÀ`m {Z`_mZwgma KS>Vo. AY©^oÚ nQ>bm_YyZ (semi 
permeable) hmoUmar nmÊ`mÀ`m aoUy§Mr hmbMmb åhUOo Vf©U {H«$`m (osmosis) hmo`. nmÊ`m_Ü`o 
{daKiboë`m nXmWm©À`m à_mUmZwgma noernQ>bm_YyZ nmÊ`mMo dhZ hmoVo. AemàH$mao Vf©U {H«$`m 
åhUOo AY©^oÚ nQ>bm_YyZ (semi-permiable) nmÊ`mÀ`m aoUy§Mo Cƒ g§{hVoH$Sy>Z H$_r g§{hVoH$S>o 
hmoUmao dhZ hmo`.

Oa AmnU _rR>mÀ`m qH$dm gmIoaÀ`m ÐmdUmV àmUr qH$dm dZñnVr noer R>odbr Va H$m` 
hmoB©b? Imbrb VrZ KQ>Zm§ n¡H$s EH$ KQ>Zm KS>ob.

1.	 noerÀ`m AmVrb nmÊ`mÀ`m g§hVonojm noer~mhoarb nmÊ`mMr g§hVm Oa OmñV Agob 
åhUOoM noer~mhoa H$_r g§hVoMo _mÜ`_ Agob Va noerbm Vf©U {H«$`oÛmao nmUr {_iob 
Am{U Aem ÐmdUmbm hm`nmoQ>mo{ZH$ ÐmdU (Hypotonic solution) åhUVmV.

	 noernQ>bm_YyZ AmVyZ ~mhoa qH$dm ~mhoê$Z AmV Aem XmoÝhr {XeoZo nmÊ`mÀ`m aoUy§Mr 
hmbMmb hmoD$ eH$Vo. nU noer_YyZ ~mhoa nS>Umè`m nmÊ`mnojm ~mhoê$Z noer_Ü`o 
òUmè`m nmÊ`mMo à_mU OmñV AgVo. Ë`m_wio gamgar n[aUm_ Agm {XgVmo H$s noer_Ü ò 

nmUr {eaVo. Ë`m_wio noer \w$JÊ`mMr eŠ`Vm OmñV AgVo.

2.	 Oa noer_Yrb Am{U noer~mhoarb _mÜ`_m_Ü`o nmÊ`mMr g§hVr Oa gmaIrM Agob 
Va noernQ>bm_YyZ EH§$XarV nmÊ`mMo H$mhrM dhZ {XgUma Zmhr. Aem àH$maÀ`m 
ÐmdUmbm Am`gmoQ>mo{ZH$ ÐmdU Ago åhUVmV (isotonic solution).

	 noer nQ>bm_YyZ XmoÝhr {XeoZo nmÊ`mMo dhZ hmoVo, _mÌ noer_Ü`o {eaUmè`m nmÊ`mMo 
à_mU d noer~mhoa nS>Umè`m nmÊ`mÀ`m à_mUmBVHo$M AgVo. Ë`m_wio EH§$Xa nmÊ`mMo 
dhZ Pmbobo AmT>iV Zmhr. noerMm AmH$ma Amho VgmM amhVmo.

3.	 Oa noer_Yrb nmÊ`mnojm noer~mhoarb _mÜ`_mV nmÊ`mMr g§hVr H$_r Agob åhUOoM 
Vrd« ÐmdU Agob Va noer_Yrb nmUr Vf©U {H«$`oÛmao H$_r hmoB©b. Aem àH$maÀ`m 
ÐmdUmbm hm`naQ>mo{ZH$ ÐmdU åhUVmV (Hypertonic solution).

nwÝhm noernQ>bm_YyZ XmoÝhr {XeoZo nmÊ`mMo dhZ hmoVo _mÌ `m doir noer_YyZ ~mhoa  
OmUmè`m nmÊ`mMo à_mU noer_Ü`o `oUmè`m nmÊ`mÀ`m à_mUmnojm OmñV AgVo. Ë`m_wio noer 
AmHw§$MZ nmdVo.
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

AemàH$mao Vf©U {H«$`m hr EH$ {d{eï> {dgaU {H«$`m AgyZ Vr EH$m {ZdS>H$ nm`©nQ>bm_YyZ 
(selectively permeable) KS>Vo. AmVm AmnU Imbrb CnH«$_ H$ê$Z nmhÿ.

CnH«$_ 5.3

	 A§S>çm_Yrb Vf©U {H«$`m

OO a) gm¡å` h¡oS´>moŠbmoarH$ Amåbm_Ü`o A§S>o ~wS>dyZ Ë`mMo Q>a\$b H$mT>m. Q>a\$b H°$ëer`_ 
H$m~m}ZoQ>Zo ~Zbobo AgVo. A§S>çm^modVr EH$ nmVi AmdaU {e„H$ amhVo. AmVm ho A§S>o 
5 {_{ZQ>o ewÕ nmÊ`mV ~wS>dyZ R>odm Am{U {ZarjU H$am. Vwåhmbm H$m` AmT>iVo?

OO 	A§S>çmMm AmH$ma \w$JyZ OmñV hmoVmo H$maU ~mhoarb nmUr Vf©U {H«$ òÛmao A§S>çm_Ü ò {eaVo.

OO b) Q>a\$b H$mT>bobo A§S>o Vrd« {_R>mÀ`m ÐmdUmV 5 {_{ZQ>o ~wS>dyZ R>odm Am{U {ZarjU 
H$am. A§S>o AmHw§${MV nmdVo H$m? A§S>çm_Yrb nmUr ~mhoarb _rR>mÀ`m ÐmdUmH$S>o dmhVo 
H$maU _rR>mÀ`m nmÊ`mMr Vrd«Vm OmñV Amho.

	 hmM à`moJ dmiboë`m _ZwH$m qH$dm Zm[a¨Jr a§JmÀ`m \$im~m~V (apricot) H$ê$ eH$Vm.

CnH«$_ 5.4

OO dmiboë`m _ZwH$m qH$dm A°àrH$m°Q>Mr \$io gmÜ`m nmÊ`mV H$m§hr doi R>odm. Z§Va Vo gmIaoÀ`m 
qH$dm _rR>mÀ`m nmÊ`mÀ`m Vrd« ÐmdUmV R>odm. Vwåhmbm Imbrb {ZarjU AmT>iVrb.

OO 	a)   Ooìhm hr \$io gmÜ`m nmÊ`mV R>odVmo Voìhm Vr \w$Jbobr AmT>iVrb.

OO 	b) Ooìhm hr \$io Vrd« ÐmdUmV R>odbr Jobr Voìhm Ë`m§À`m_Yrb nmUr OmD$Z Vr 
    AmH«$gbobr {Xgbr.

JmoS>çm nmÊ`m_Yrb EH$noer` gOrd Am{U dZñnVr noer Vf©U {H«$`oÛmao nmUr {_i{dVmV. 
O{_Zrdarb dZñnVtMr _wio Vf©U {H«$`oÛmao O{_ZrVrb nmUr emofyZ KoVmV.

Aem àH$mao dm ỳ Am{U nmUr ̀ m§Mr AXbm~Xb H$aÊ`mgmR>r {dgaU {H«$`m noerÀ`m OrdZmV 
_hËdmMr Amho. ̀ m {edm` noetMo nmofU n[agamH$Sy>Z hmoVo. noer_Ü ò {eaUmè`m d noer_YyZ ~mhoa 
nS>Umè`m doJdoJù`m aoUy§Mr hmbMmb hr XiUdiUmgmaIr AgyZ Ë`mgmR>r D$O}Mr JaO AgVo.

noer nQ>b ho bd{MH$ AgyZ Vo dgm (lipids) Am{U à{WZmgma»`m g|{Ð` aoUy§Zr ~Zbobo 
AgVo. VargwÕm noer nQ>bmMr aMZm AmnU Ho$di BboŠQ´>m°Z gwú_Xe©H$mImbrM nmhÿ eH$Vmo.

noernQ>bmÀ`m bd{MH$Vo_wio AÞ d BVa nXmW© ~mhoarb n[agam_YyZ noer {Ji§H¥$V H$ê$ 
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

eH$VmV. Aem àH$maÀ`m nÕVtZm E§S>mogm`Q>mogrg (endocytosis) Ago åhUVmV. `m nÕVrÛmao 
A_r~m Amnbo AÞ {_i{dVmo.

CnH«$_ -5.5
OO 	Vw_À`m emioÀ`m bm`~«ar_YyZ qH$dm B§Q>aZoQ>dê$Z BboŠQ´>m°Z gwú_Xe©H$m{df`r _m{hVr 

{_idm Am{U Vw_À`m {ejH$m§er MMm© H$am.
àíZ :

1.	 CO2 Am{U nmÊ`mgmaIo nXmW© noer_Ü`o H$go {eaVmV d noer~mhoa H$go nS>VmV `mda  
MMm© H$am.

2.	 noer nQ>bmbm {ZdS>H$ nm`©nQ>b Ago H$m åhUVmV?

5.22. noer {^Îmr (Cell wall)

dZñnVr noer_Ü`o noer nQ>bmì`{Varº$ ~mhoaÀ`m ~mOybm AmUIr EH$ VmR>a AmdaU  
AgVo Ë`mbm noer {^Îmr Ago åhUVmV. noer {^Îmr noer nQ>bmÀ`m ~mhoa AgVo. noer {^Îmr 
~hþVm§er goë`wbmoOZo ~Zbobr AgVo. goë`ybmoO hm EH$ g§`wº$ nXmW© AgyZ Vmo dZñnVrÀ`m 
aMZobm ^¸$_nUm XoVmo.

Ooìhm dZñnVr _Yrb EImÚm gOrd noerVrb nmUr Vf©U {H«$`o_wio H$_r hmoVo Voìhm  
noerMo AmHw§$MZ AmT>iVo qH$dm noerVrb nXmWmªMo noer {^Îmr nmgyZ Xÿada AmHw§$MZ hmoVo. `m 
{H«$ òbm ßbmÂ_mobm`{gg (Plasmolysis) åhUVmV ̀ m {H«$ òMo {ZarjU AmnU Imbrb CnH«$_mÛmao  
H$ê$ eH$Vmo.

CnH«$_ -5.6
OO 	[aAmoÀ`m (Rheo) nmZmMm nmnwÐm ¿`m. H$mMnÅ>rdarb nmÊ`mV R>odyZ Cƒ j_VoÀ`m 

gwú_Xe©H$mImbr noetMo {ZarjU H$am. Ë`m§À`m_Ü`o ŠbmoamoßbmñQ> Zm§dmMm {haì`m a§JmMm 
nXmW© AgVmo. H$mMnÅ>rdarb nmZmÀ`m nmnwÐ`mda gmIaoMo qH$dm _rR>mMo Vrd« ÐmdU Kmbm. 
EH$ {_{ZQ> Wm§~yZ H$mMnÅ>rMo {ZarjU gyú_Xe©H$mImbr H$am. Vwåhmbm H$m` AmT>ibo?

OO 	AmVm CH$iË`m nmÊ`m_Ü`o [aAmo dZñnVrMr H$m§hr nmZo WmoS>m doi Q>mH$m. `m_wio 
noer _aVrb. `mZ§Va Ë`mVrb EH$ nmZ H$mMnÅ>rda R>odyZ gwú_Xe©H$mImbr nmhm. `m 
H$mMnÅ>rdarb nmZmda gmIaoMo qH$dm _rR>mMo Vrd« ÐmdU Q>mH$m. H$m§hr {_{ZQ>o Wm§~yZ 
{ZarjU H$am. Vwåhmbm H$m` AmT>ibo? AmVm ßbmÂ_mobm`{gg KS>bo H$m?

`m CnH«$_mdê$Z AmnU H$moUVo AZw_mZ H$mTy> eH$Vmo? ̀ mdê$Z Ago {XgVo H$s Ho$di gOrd 
noer Vf©U {H«$`|Ûmao nmUr emofyZ KoD$ eH$VmV. _mÌ _¥V noet_Ü`o hr j_Vm ZgVo.
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

Oa noer^modVrÀ`m n[agamVrb _mÜ`_ gm¡å` Agob VaM dZñnVr, H$dH$ d ~°ŠQ>oar`m 

`m§À`mVrb noer {^Îmr noetMo ajU H$aVmV d noer Z \w$Q>Vm gwa{jV amhVmV. Aem _mÜ`_mVrb 

noer Vf©U {H«$`oÛmao nmUr emofyZ KoVmV. noer \w$JVmV d Ë`m_wio noer {^Îmrda Xm~ nS>Vmo. Ë`m_wio 

noer {^Îmr \w$Jboë`m noerda Xm~ nmS>VmV. AemàH$mao noer {^Îmr_wio dZñnVr noer n[agamVrb 

_moR>çm ~Xbmbm Vm|S> XoD$ eH$VmV _mÌ ho AmnUmbm àmUr noer_Ü`o AmT>iV Zmhr.

5.2.3 noer H|$Ð (Nucleus)

H$mM nÅ>rdarb H$m§ÚmMm nmVi nmnwÐm AmR>dVmo H$m? Ë`mÀ`mda AmnU Am`moSr>ZMo ÐmdU 

Q>mH$bo hmoVo. H$m? Oa AmnU Ë`m nmnwÐ`m§Mo {ZarjU Am`moSr>ZMo ÐmdU Z Q>mH$Vm Ho$bo Va 

H$m` AmT>iob? Ago H$ê$Z nhm d H$m` \$aH$ AmT>iVmo Vo nhm. Ooìhm AmnU `m nmnwwÐ`mda 

Am`moSr>ZMo ÐmdU Q>mH$Vmo Voìhm noerVrb àË`oH$ KQ>H$ g_ à_mUmV a§JVmo H$m? noerVrb ^mJ 

Ë`m§À`mVrb amgm`{ZH$ KQ>H$mZwgma doJdoJù`m à_mUmV a§J YmaU H$aVmV. Ë`mVrb H$m§hr ^mJ 

BVa ^mJmnojm JS>X a§JVmo. noetZm a§J AmUÊ`mgmR>r AmnU Am`moSr>ZÀ`m ÐmdUm ì`{Varº$ 

g°\«$m{ZZMo ÐmdU qH$dm {_WrbrZ ãby ho ÐmdU dmnê$ eH$Vmo.

AmVmn`ªV AmnU H$m§ÚmÀ`m noetMo {ZarjU Ho$bo AmVm AmnU àmUr noetMo {ZarjU H$ê$.

CnH«$_ 5.7

OO EH$ H$mMnÅ>r ¿`m d {VÀ`mda nmÊ`mMm W|~ Q>mH$m. Amnë`m JmbmVrb AmVrb ^mJ 

AmB©g{H«$_ ImÊ`mÀ`m M_À`mZo gmdH$me IaS>m. M_À`mbm H$m§hr Ðì` {MH$Q>bobo 

AmT>ibo H$m? gwB©À`m _XVrZo M_À`mda {MH$Q>bobm nXmW© H$mM nÅ>rda ì`dpñWV 

ngam. ̀ m nXmWm©bm a§J{dÊ`mgmR>r {_{WbrZ ãby ÐmdUmMm W|~ Q>mH$m. AmVm ̀ m nXmWm©Mo 

gwú_Xe©H$mImbr {Z[ajU H$am. ̀ m H$mMnÅ>rda AmÀN>mXZ H$mM (cover slip) PmH$Ê`mg 

{dgê$ ZH$m. 

OO Vwåhmbm {ZarjUmV H$m` AmT>ibo? `m _Yrb noetMm AmH$ma H$gm Amho? H$mJXmda 

noerMr {XgUmar AmH¥$Vr H$mT>m.

OO àË`oH$ noerÀ`m _Ü`^mJr Vwåhmbm JmobmH$ma, b§~ JmobmH$ma {R>nŠ`mgmaIm JS>X a§§JmMm 

^mJ {Xgbm H$m? `mbmM noer H|$Ð Ago åhUVmV. AemM àH$maMm ^mJ Vwåhmbm 

H$m§ÚmÀ`m noer_Ü`o {Xgbm H$m?
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

H|$Ðm^modVr Xþhoar AmdaU AgVo Ë`mbm H|$ÐnQ>b (nuclear membrane) åhUVmV. H|$Ð 

nQ>bmbm AZoH$ {N>Ðo AgVmV ̀ m {N>Ðm§_YyZ H|$ÐmVrb nXmW© noerÐdm_Ü`o d noer ÐdmVrb H$mhr 

nXmW© H|$Ðm_Ü`o `oD$ eH$VmV (`m{df`r AmnU 5.2.4 ^mJm _Ü`o ~moby`m)

H|$Ðm_Ü`o JwUgwÌo (chromosomes) AgVmV Ho$di noer {d^OZmÀ`m doir hr JwUgwÌo 

~marH$ H$mS>çm§gmaIr {XgVmV. nmbH$mH$Sy>Z nwT>rb {nT>rV dmhÿZ ZoÊ`mgmR>r AZwd§{eH$ JwUY_© 

JwUgwÌm_Ü`o DNA (Sr>-Am°Šgr[a~moÝ`wŠbrH$ A°grS>) `m aoUy ê$nmV gmR>{dbobo AgVmV. 

JwUgwÌm§_Ü`o DNA Am{U à{WZo AgVmV. noetMr aMZm d Ë`m§Mo g§KQ>Z ̀ m ~m~VMr Amdí`H$ 

_m{hVr DNA _Ü`o gmR>{dbobr AgVo. DNA _Yë`m H$m`© H$aUmè`m ^mJmbm OÝ`y (genes) 

Ago åhUVmV. Á`mdoir noerMo {d^OZ hmoV ZgVo Ë`mdoir noer_Yrb DNA a§JgyÌmÀ`m 

(chromatin) ê$nmV AgVmo. ho a§JgyÌ Xmoè`mÀ`m Jw§Ë`mgmaIo {XgVo. Á`mdoir noer {d^OZmbm 

gwédmV hmoUma AgVo Ë`mdoir hr a§JgwÌo JwUgwÌm§À`m ê$nmV gwgwÌnUo g§KQr>V hmoVmV.

noerÀ`m {d^OZmÀ`m doir åhUOoM Á`mdoir EH$m noerMo {d^OZ hmoD$Z XmoZ ZdrZ noer 

V`ma hmoVmV Ë`mdoir noer H|$Ð _hËdmMr ^y{_H$m ~OmdVo. noer H|$Ð AmUIr EH$ H$m`© H$aVo 

Vo åhUOo noer_Yrb amgm`{ZH$ KS>m_moS>tZm noerH|$Ð {ZX}e H$aVo Ë`m_wio n[agam_Ü`o noerMm 

{dH$mg H$moUË`m nÕVrZo ìhmdm d noer n[an¹$ Pmë`mda noerMo ñdê$n H$go Agmdo, ho gd© 

noer H|$Ð R>a{dVo.

~°ŠQ>o[a`m gma»`m gOrdm§_Ü`o noer H|$Ð R>iH$nUo {XgV Zmhr H$maU Ë`m§À`m_Ü`o H|$Ð 

nQ>b ZgVo. AemàH$mao Añnï>nUo {XgUmè`m H|$ÐmÀ`m OmJr Ho$di H|$Ðr` Amåb AgVo Aem 

^mJmbm Ý`w[ŠbAm°BS> (nucleoid) åhUVmV. Á`m gOrdm§À`m noer_Ü`o H|$Ð nQ>b ZgVo Ë`m§Zm 

àmoH°$[aAm°Q²>g (prokaryotes) åhUVmV. (Pro = àmW{_H$, karyote = H|$Ð). Á`m gOrdm§À`m 

noer_Ü`o H|$ÐnQ>b AgVo Ë`m§Zm `wH°$[aAm°Q²>g (eukaryotes) åhUVmV.

(Am.5.4 nhm) àmoH°$[aAm°Q> noer_Ü ò ẁH°$[aAm°Q> noernojm noer ÐdmVrb nwîH$i A§JHo$ H$_r 

AgVmV. `m noer A§JH$m§Mr ~arMer H$m }̀ noerÐdmVrb Ag§K{Q>V ^mJ H$aVmV. (^mJ 5.2.4 nmhm) 

àH$me g§íbofU {H«$`m H$aUmè`m àmoH°$[aAm°Q> ~°ŠQ>oar`m_Ü`o h[aV H$U ho nQ>b`wº$ {nedrgma»`m 

^mJmer {ZJS>rV AgVmV nU Vo ̀ wH°$arAm°Qg à_mUo h[aV H$Um§er {ZJS>rV ZgVmV (5.2.5 nmhm)
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

Am. 5.4 àmoH°$[aAm°Q>rH$ noer

5.2.4 noerÐd (Cytoplasm)
AmnU H$m§ÚmÀ`m nmnwÐ`mVrb noer VgoM _mZdr JmbmÀ`m AmVrb noer nm{hë`m. noerÀ`m 

AmVrb _moR>m ^mJ noer nQ>bmZo doT>bobm AgVmo. hm AmVrb ^mJ {\$H$Q> a§JmMm {XgVmo Ë`mbm 
noerÐd åhUVmV. noerÐd åhUOo noer nQ>bmÀ`m AmVrb Ðdê$n ^mJ hmo`. noerÐdm_Ü`o 
d¡{eîQ>çnyU© noer A§JHo$ AgVmV. `mn¡H$s àË`oH$ A§JH$mMo {deof H$m`© AgVo.

noer A§JH$m^modVr XoIrb nQ>b AgVo. àmoH°$[aAm°Q²>g_Ü`o R>iH$ noerH|$Ð ZgVo VgoM 
Ë`m§À`m_Ü`o nQ>b`wº$ A§JHo$ XoIrb ZgVmV. Va `wH°$[aAm°Qg_Ü`o H|$Ð nQ>b VgoM nQ>b`wº$ 
noer A§JHo$ AgVmV.

{dfmUy§À`m CXmhaUmdê$Z AmnUmg nQ>bm§Mo _hËd g_OVo. {dfmUy§_Ü`o H$moUVohr nQ>b 
ZgVo Ë`m_wio {dfmUy Omon`ªV Xþgè`m gOrdm§À`m e[aamV {eaV ZmhrV d Ë`m§À`m noerMm Cn`moJ 
H$ê$Z nwZéËnmXZ H$aV ZmhrV. Vmon`ªV Ë`m§À`m_Ü`o gOrdm§Mo H$moUVohr JwUY_© {XgV ZmhrV.

àíZ :
1.	 àmoH«$[aAm°Q>g d ̀ wH°$[aAm°Q>g _Yrb \$aH$ Xe©{dUmè`m dmŠ`mVrb [aH$må`m OmJm ̂ am.

àmoH°$[aAm°{Q>H$ noer `yH°$[aAm°{Q>H$ noer
1.  AmH$ma : gmYmaUnUo bhmZ
    (1–10µm) 1µm=10–6m
2.  H|$ÐmMm ^mJ : ------ 
    -----------	̀ mbm åhUVmV
3.  EH$ JwUgwÌ
4.  nQ>b`wº$ noer A§JHo$ ZgVmV.

1. AmH$ma : gmYmaU _moR>m (5–100µm)

2.    H|$ÐmMm ̂ mJ : R>iH$nUo {XgVmo d  H|$Ðm^modVr H|$Ð 
    nQ>b AgVo

3.  EH$mnojm OmñV JwUgwÌo

4.  -----------------------

Ý`yŠbrAm°B©S>
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

5.2.5 noer A§JHo$ (Cell organells)

	 àË`oH$ noer^modVr noer nQ>b AgVo Ë`m_wio Vo noerÀ`m AmVrb gm_J«rbm ~mhoarb 
n[agamnmgyZ AbJ H$aVo. _moR>çm d g§`wº$ noetÀ`m VgoM ~hþnoer` gOrdm§_Yrb noetÀ`m 
Jw§VmJw§VrÀ`m aMZogmR>r Am{U Ë`m§À`m H$m`m©gmR>r nwîH$i amgm`{ZH$ {H«$`m§À`m _XVrMr Amdí`H$Vm 
^mgVo. noerVrb doJdoJù`m {H«$`m EH$_oH$m§nmgyZ AbJ R>odÊ`mgmR>r bhmZ nQ>b`wº$ ^mJm§Mm 
(A§JH$m§Mm) noer ñdV…gmR>r Cn`moJ H$ê$Z KoVmV. hm EH$ ̀ wH°$arAm°Q>g d àmoH°$arAm°Q>g noer _Yrb 
EH$ _hËdmMm \$aH$ Amho. ̀ m n¡H$s H$mhr A§JHo$ _mÌ Ho$di BboŠQ´>m°Z gwú_Xe©H$mImbrM {XgVmV.

AmnU _mJrb ^mJm_Ü`o H|$Ðm{df`r MMm© Ho$br Amho. Ë`m{edm` Am§VaÐì` Om{bH$m 
(endoplasmic reticulum), VZwH$bo (Golgi appratus),  b`H$m[aH$m (Lysosome), H$bH$Uy 
(mitochondria), bdHo$ (plastics) Am{U [aº$sH$m (vacuoles) `m gma»`m _hËdmÀ`m noer 
A§JH$m§Mm AmnU Aä`mg H$ê$`m. hr gd© A§JHo$ _hËdmMr AmhoV H$maU noerVrb _hËdmMr 
H$m`} Vr nma nmS>VmV.

5.2.5 (i) Am§VaÐì`Om{bH$m (Endoplasmic Reticulum(ER)

AmdaU ẁº$ Zù`m d AmdaU ẁº$ gnmQ> n¥ð>^mJm§Mo EH$ _moR>o Omio åhUOo Am§VaÐì` Om{bH$m 
hmo`. `m Am§VaÐì` Om{bH$m bm§~Q> Zirgma»`m qH$dm Jmob qH$dm bm§~Q> {neì`m (nmoH$ù`m) 
gma»`m {XgVmV. Am§VaÐì` Om{bH$m§Mo (ER) nQ>b d noernQ>b `m§Mr aMZm gmaIrM AgVo. 

Am. 5.5 àmUr noer
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

Ë`mMo XmoZ àH$ma AmhoV. IS>~S>rV Am§VaÐì` Om{bH$m (Rough Endoplasmic Reticulum 
RER) Am{U _¥Xÿ Am§VaÐì` Om{bH$m (Smooth Endoplasmic Reticulum SER). RER 
Mm n¥ð>^mJ gwú_Xe©H$mImbr IS>~S>rV {XgVmo H$maU Ë`mÀ`m n¥ð>^mJmda am`~mogmoåg ZmdmMo 
H$U {MH$Q>bobo AgVmV. gd© H$m`©j_ noer_Ü`o Agbobo am`~mogmoåg åhUOo àmo{Q>Z (à{WZo) 
{Z{_©VrMr ñWmZo AmhoV. hr V`ma Pmbobr àmo{Q>Ýg noerÀ`m doJdoJù`m {R>H$mUr Amdí`H$VoZwgma 
nmR>{dbr OmVmV, `mgmR>r ER Mm Cn`moJ H$ê$Z KoVbm OmVmo. noerÀ`m H$m`m©gmR>r Amdí`H$ 
AgUmè`m dgm aoUy qH$dm {b{nS>gÀ`m {Z{_©VrgmR>r SER _XV H$aVo. `mn¡H$s H$m§hr àmo{Q>Ýg 
Am{U {b{nS>gMm Cn`moJ noer nQ>bmÀ`m {Z{_©VrgmR>r hmoVmo. `m {H«$`obm _|~«oZ ~m`mo{OZogrg 
(membrane biogenesis) åhUVmV. Xþgao H$m§hr àmo{Q>Ýg Am{U {b{nSg ho g§àoaHo$ (harmones) 
d {dH$ao (enzymes) åhUyZ H$m`© H$aVmV. Oar doJdoJù`m noet_Ü`o ER Mo ñdê$n _moR>çm 
à_mUmV {^Þ Agbo Var àË`oH$ noerV Vo Omù`m§À`m ñdê$nmVM AmT>iVo.

     AemàH$mao noerÐdmVrb {d{dY ^mJm_Ü`o qH$dm noerH|$Ð d noerÐd `m§À`m_Ü`o nXmWm©À`m 
dhZmMo ({deofV… àmo{Q>ÝgMo) H$m`© ER À`m dm{hÝ`m§_m\©$V hmoVo. ER noerÐdmMm gm§JmS>m åhUyZ 
Cn`moJr R>aVmo, Á`mMm Cn`moJ noerVrb O¡d amgm`{ZH$ {H«$`m§gmR>r {d{eï> àH$maMm n¥ð>^mJ 
åhUyZ hmoVmo. n¥ð>d§er àmÊ`m§À`m (àH$aU 7 nhm) `H¥$VmVrb noer_Yrb SER ~è`mM {dfmar 
nXmWmªMo d _mXH$ Ðì`m§Vrb {dfmarnUm H$mT>Ê`mMo _hËdmMo H$m`© H$aVo.

Am. 5.6 dZñnVr noer
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

5.2.5 (ii) VZwH$bo (Golgi Apparatus)

VZwH$bm§Mm emoY H°${_bmo Jm°ëJr ̀ m§Zr bmdbm. nQ>b`wº$ Z{bH$m§Mm g§M EH$_oH$m§Zm g_m§Va 
d {T>Jmà_mUo aMbobm AgVmo. VZwH$bm§Mr nQ>bo ~è`mM {R>H$mUr ER À`m nQ>bm§er OmoS>bobr 
AmT>iVmV. Ë`m_wio nQ>bm§Mr EH$ doJir g§`wº$ g§ñWm {Z_m©U hmoVo.

ER Odi V`ma Pmbobo nXmW© VZwH$bo Jmoim H$ê$Z noer_Ü ò qH$dm noerÀ`m ~mhoarb {R>H$mUr 
nmohmoM{dVmV. VZwH$bm§Mo H$m ©̀ åhUOo Z{bHo$Vrb nXmW© gmR>dyZ R>odUo, ê$nm§VarV H$aUo d Jw§S>miyZ 
R>odUo ho Amho. H$m§hr doim VZwH$bm_Ü`o gmÜ`m eH©$aonmgyZ g§`wº$ eH©$am V`ma hmoVo. H$m§hr doim 
b`H$m[aH$m (Lysosomes) V`ma H$aÊ`m_Ü`ohr VZwH$bm§Mm gh^mJ AgVmo. (nhm 5.2.5 iii ) 

1843 _Ü`o ~«o{g`m Odirb H$m°Q>}Zmo BWo H°${_bmo Jm°ëJr `mMm OÝ_ 
Pmbm. nmpìh`m `y{Zìh{g©Q>r_Ü`o Ë`m§Zr d¡ÚH$emómMm Aä`mg Ho$bm. 
1865 _Ü`o nXdr g§nmXZ H$ê$Z g|Q> _m{Å>AmoÀ`m hm°pñnQ>b_Ü`o H$m_ 
gwê$ R>odbo. ho nmpìh`mer g§~§{YV hmoVo. Ë`m§Mo ~aoM emoY MoVZ g§ñWoer 
{ZJSr>V AmhoV. Apã~`mVoJ«°gmo `oWrb hm°pñnQ>b Oo {XK©H$mbrZ 
AmOmè`mgm§R>r hmoVo {VWo 1872 _Ü`o {M\$ _o{S>H$b Am°{\$ga åhUyZ éOy 
Pmbo. Ë`m§Zr ̀ m hm°pñnQ>bÀ`m bhmZem ñd §̀nmH$Kam_Ü ò MoVZ g§ñWodarb 

g§emoYZmg gwadmV Ho$br. Z§Va Ë`mMo ê$nm§Va Ë`m§Zr à`moJ emio_Ü`o Ho$bo. Jm°ëJr `m§Zr EH$ 
A{Ve` _hËdmMo H$m`© Ho$bo Vo åhUOo MoVZr Am{U noer `m§Zm a§JmMm S>mJ XoÊ`mMo H«$m§VrH$mar 
nÕV emoYyZ H$mT>br. `m nÕVrbm ""H$mir à{V{H«$`m'' (Black reaction) Ago åhUVmV. 
`m nÕVr_Ü ò gm¡å` {gëìha Zm`Q´>oQ> dmnaVmV. ̀ m nÕVrMm Cn`moJ {H«$`m§Mm emoY bmdÊ`mgmR>r 
VgoM noetMo AË`§V ZmOwH$ Omio emoYÊ`mgmR>r hmoVo. Vmo Am`wî`^a ̀ mM {df`mda H$m_ H$aV 
hmoVm d `m_Yrb H$m§hr ê$nm§Vao Am{U gwYm[aV nÕVr emoYV hmoVm. `m H$m`m©gmR>r Ë`mbm 
A{Ve` Cƒ gÝ_mZmMo nm[aVmo{fH$ {_imbo. 1906 _Ü`o Ë`mbm d gm§{V`mJmo a°_moZr H°$Ob 
`m XmoKm§Zm {d^mJyZ Zmo~ob nm[aVmo{fH$ XoÊ`mV Ambo. ho nm[aVmo{fH$ Ë`m§Zm MoVZ g§ñWoMr aMZm 
emoYë`m~Ôb {_imbo.

5.2.5 (iii) b`H$m[aH$m (Lysosomes)

b`H$marH$m§Mr aMZm nQ>b ẁŠV {nedrgmaIr Amho, Á`m _Ü ò nmMH$ {dH$am§Mm A§V^m©d AgVmo. 
Vr {dH$ao RER nmgyZ ~Zbobr AgVmV.b`H$m[aH$m hr noer_Yrb Q>mH$mD$ nXmW© ~mhoa Q>mH$Umar 
g§ñWm Amho. OrU© Pmbobr noer A§JHo$ VgoM noer_Ü ò ~mhoê$Z {eaboë`m KQ>H$mMo nMZ H$ê$Z Zï>  
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

H$am`Mo H$m_ b`H$m[aH$m H$aVo. ~mhoê$Z noer_Ü`o {eabobo ~°ŠQ>oar`mgmaIo KQ>H$ qH$dm AÞH$U 
VgoM OrU© noer A§JHo$ ̀ m gdmªMo bhmZ VwH$S>o H$ê$Z b`H$m[aH$m Ë`m§Zm Zï> H$aVo. b`H$m[aH$m_Ü ò 
à~i nmMH$ {dH$ao AgVmV Ë`m_wioM Ë`m gd© g|{Ð` nXmW© Zï> H$ê$ eH$VmV. Á`mdoir noerMr 
M`mnM` {H«$`m {~KS>Vo d noer Iam~ hmoVo Voìhm b`H$m[aH$m \w$Q>Vo d {VÀ`m_Yrb g§àoaHo$ Ë`m 
noerMoM nMZ H$ê$Z {Vbm Zï> H$aVmV. åhUyZ b`H$m[aHo$bm noerMr ""AmË_hË`m Hy$nr'' Ago 
åhQ>bo Amho. b`H$m[aH$m åhUOo nmMH$ {dH$am§Zr ^aboë`m nQ>b`wº$ {neì`m AmhoV. hr {dH$ao 
RER Zo ~Zbr AmhoV.

5.2.5 (iv) H$bH$Uy (Mitochondria)

H$bH$Uy§Zm "noerMr COm©ñWmZo' åhUVmV. AZoH$ OrdZmdí`H$ amgm`{ZH$ {H«$`m§gmR>r 
Amdí`H$ D$Om© H$bH$Uy nmgyZ {_iVo hr D$Om© ATP (A°S>oZmogmB©Z Q´>m` \$m°ñ\o$Q>) À`m ê$nmV 
{_iVo. ATP ho noerVrb D$O}Mo MbZr ZmUo Amho. Z{dZ amgm`{ZH$ g§`wJo V`ma H$aÊ`mgmR>r 
VgoM H$m_mgmR>r Amdí`H$ AgUmar D$Om© ATP _Ü`o gmR>dboë`m D$O}VyZ {_i{dbr OmVo. 
H$bH$Uy§_Ü`o EH$m nQ>bm EodOr Xþhoar nQ>b AgVo. ~mhoarb nQ>bm_Ü`o AZoH$ {N>Ðo AgVmV 
Va AmVrb nQ>mbmbm Imob KS>`m AgVmV. `m KS>çm§_wio joÌ dmT>Vo, Ë`m_wio ATP XoIrb 
OmñV à_mUmV V`ma hmoVmV. H$maU `mM joÌm_Ü`o ATP À`m {Z{_©Vrg Amdí`H$ AgUmè`m 
amgm`{ZH$ {H«$`m KS>VmV.

H$bH$Uy§_Ü ò ñdV…Mo DNA Am{U am`~mogmoåg AgVmV Ë`m_wio H$bH$Uy noerMo M_ËH$marH$ 
A§JHo$ Amho. Ë`m_wio H$bH$Uy ñdV…Mo àmoQr>Ýg V`ma H$ê$ eH$VmV.

5.2.5 (v) bdHo$ (Plastids)

	 dZñnVr noer_Ü`o bdHo$ AgVmV. XmoZ àH$maMr bdHo$ (chromoplasts) AgVmV, 
Vr åhUOo a§JrV bdHo$ (chromoplasts) Am{U a§JhrZ bdHo$ (leucoplasts) hr hmo`. Á`m 
bdH$m§_Ü`o h[aVH$U AgVmV Ë`m§Zm h[aV bdHo$ (chloroplasts) åhUVmV. h[aV bdHo$ hr 
dZñnVr_Yrb àH$me g§ûcofU {H«$`oVrb _hËdmMm KQ>H$ Amho. h[aV bdH$m§_Ü`o h[aV H$Um§- 
ì`{V[aº$ {ndio, Zm[a¨Jr d BVa AZoH$ a§Jm§Mo H$U AgVmV. a§J{hZ bdHo$ Iao Va noer A§JHo$ 
AgyZ Ë`m§À`m_Ü`o ñQ>mM©, Vobo Am{U àmo{Q>ÝgÀ`m H$Um§Mm gmR>m AgVmo.

bdHo$ åhUOo AZoH$ nQ>bm§Mo Wa AgyZ Vo ñQ´>mo_m ZmdmÀ`m nXmWm©_Ü`o éVbobo AgVmV. 
bdH$m§Mo ~møñdê$n H$bH$Uy§gmaIo AgVo. H$bH$Uy§ gmaIoM bdH$m§_Ü`o gwÕm Ë`m§Mo ñdV…Mo 
DNA d am`~mogmoåg AgVmV.
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

5.2.5 (vi) [apŠVH$m (Vacuoles)
noer_Yrb KZ qH$dm Ðd nXmW© gmR>{dUmao H$moe åhUOo [apŠVH$m hmo`. àmUr noer _Ü`o 

[apŠVH$m bhmZ AmH$mamÀ`m AgVmV Va dZñnVr noerVrb [apŠVH$m§Mm AmH$ma \$ma _moR>m AgVmo. 
dZñnVr noer _Yrb _Ü`^mJr AgUmar [apŠVH$m noerMm 50-90% ^mJ ì`mnVo.

dZñnVr noer_Yrb [apŠVH$m noer AH$m©Zo (cell sap) nyU©nUo ^aboë`m AgyZ Ë`m noetZm 
VmR>nUm d H$UIanUm XoVmV. dZñnVrÀ`m OrdZmV Amdí`H$ AgUmao ~aoMgo nXmW© [apŠVHo$_Ü ò 
gmR>{dbobo AgVmV. `m_Ü`o A{_Zmo Amåb, eH©$am, {d{dY g|{Ð` Amåbo Am{U H$m§hr àmo{Q>Ýg 
`m§Mm g_mdoe hmoVmo. A_r~m gma»`m EH$noer` gOrdmÀ`m noerVrb AÞ [apŠVHo$_Ü`o Ë`mZo 
Im„oë`m AÞmMo nXmW© AgVmV. H$mhr EH$noer` gOrdmVrb d¡{eîQ>çnyU© [apŠVH$m OmñVrMo 
nmUr Am{U H$m§hr Q>mH$mD$ nXmW© ~mhoa \o$H$Ê`mMo H$m_ H$aVmV.
àíZ :

1. Vwåhr Aem XmoZ A§JH$m§Mr Zm§do gm§Jy eH$mb H$m H$s Á`m§À`m_Ü`o Ë`m§Mo ñdV…Mo 
AZwd§{eH$ nXmW© AmhoV?

2. Oa EImXm noerÀ`m aMZoda H$mhr amgm`{ZH$ qH$dm ^m¡{VH$ n[aUm_ Pmbo Va H$m` hmoB©b?
3. b`H$m[aH$m§Zm "AmË_hË`m Hw$nr' Ago H$m åhUVmV?
4. noer_Ü`o àmo{Q>ÝgMo Hw$R>o g§`moJrH$aU Hw$R>o hmoVo?
noer_Yrb A§JH$m§Mr d nQ>bm§Mr {d{eï> nÕVrZo aMZm Agë`m_wio noerbm {d{eï> AmH$ma 

àmá hmoVmo d Vr H$m`©j_ ~ZVo. AemàH$mao noer_Ü`o _yb^yV g§aMZm AgVo. Ë`m_wio noer ídgZ, 
nmofU, Q>mH$mD$ nXmW© ~mhoa Q>mH$Uo, qH$dm ZdrZ àmo{Q>Ýg V`ma H$aUo BË`mXr H$m`} H$ê$ eH$VmV.

AemàH$mao noer hm gOrdm§Mm _yb^yV aMZmË_H$ KQ>H$ Amho. VgoM noer hm OrdZmMm 
_yb^yV KQ>H$ Amho.
noer {d^mOZ (Cell Division)

gOrdm§_Ü ò ZdrZ noetMr dmT> hr OwÝ`m {R>H$mUr ZdrZ 

5.7: EH$gyÌU

gOrdm_Ü ò noer ñWm{nV H$aÊ`mgmR>r, _¥V Am{U OI_r 
noer Am{U nwZéËnmXZmgmR>r Amdí`H$ `w½_ZO V`ma 
H$aÊ`mgmR>r hmoV AgVo. ZdrZ noer V`ma hmoÊ`mÀ`m 
à{H«$`obm noer {d^OZ Ago åhUVmV. noer {d^OZmMo 
XmoZ _w»` àH$ma AmhoV. EH$gyÌU Am{U AY©gyÌU 
~hþVoH$ noer dmT>rgmR>r {d^OZ hmoÊ`mÀ`m à{H«$ òbm EH$gyÌU Ago åhUVmV. ̀ m à{H«$ ò_Ü ò _mV¥H$ 
g§~moYbr OmUmar noerMo {d^OZ hmoD$Z XmoZ gma»`mM H$Ý`m noer V`ma hmoVmV. (AmH¥$Vr 5.7)
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

H$Ý`m noerVrb JwUgwÌm§Mr g§»`m hr _mV¥H$ noer BVH$sM AgVo ̀ mMr gOrdmVrb D$VtÀ`m 
dmT>rgmR>r Am{U XþéñVrgmR>r _XV hmoVo.

àmUr Am{U dZñnVr_Yrb nwZéËnmXH$ Ad`dm§À`m 

5.8 AY©gyÌU

qH$dm D$VtÀ`m {d{eï> noerMo {d^OZ hmoD$Z ̀ w½_ZO V`ma 
hmoVmV Oo \$bZmZ§Va g§VVrbm OÝ_ XoVmV.

Vo EH$m doJù`m à{H«$`oZo {d^{OV hmoVmV Ë`mbm 
AY©gyÌU Ago åhUVmV. Á`m_Ü`o XmoZ H«$_JV {d^OZmMm 
g_mdoe AgVmo. Ooìhm noerMo AY©gyÌU nÜXVrZo {d^OZ 
hmoVo Voìhm Ë`mV XmoZm EodOr Mma ZdrZ (AmH¥$Vr 5.8) 
noer {Z_m©U hmoVmV. ZdrZ noer_Ü`o Ë`mV _mV¥H$ noerÀ`m 
AYu BVH$s JwUgwÌm§Mr g§»`m AgVo. H$Ý`m noerVrb$ JwUgwÌm§Mr g§»`m hr H$_r {Zå_r BVH$s 
H$m Pmbr Amho `mMm Vwåhr {dMma H$é eH$Vm?

 Vwåhr H$m` {eH$bm?

 O  noer hm gOrdm§Mm _yb^yV aMZmË_H$ KQ>H$ Amho.
 O  noer^modVr àmoQr>Ýg d _oXmZo ~Zbobo noer nQ>b AgVo.
 O  noernQ>b hm noerMm H$m ©̀j_ ̂ mJ Amho. noer_YyZ ~mhoa OmUmao VgoM ~mhoarb n[agamVyZ 

AmV _Ü`o {eaUmè`m nXmWm©da noer nQ>bmMo {Z`§ÌU AgVo.
 O  dZñnVr noer_Ü`o noer nQ>bmÀ`m ~mhoa goë`ybmoOZo ~Zbobr noer {^Îmr AgVo.
 O  dZñnVr, H$dH$ d ~°ŠQ>oar`m_Ü`o Agboë`m noetÀ`m noer {^Îmr_wio Vo hm`nmoQ>mo{ZH$ 

n[apñWVr_Ü`o Z \w$Q>Vm noer gwa{jV amhVmV.
 O  ̀ yH°$[aAm°Q>g noerVrb H|$ÐmÀ`m Xþhoar AmdaUm_wio noer ÐdmnmgyZ H|$Ð AbJ hmoVo d 

Ë`mMo noetÀ`m {H«$`mda {Z`§ÌU AgVo.
 O  XmoZ noer_Ü`o noerH$m§VJ©V dhZmMm _mJ© VgoM CËnmXH$ joÌ åhUyZ ER H$m`© H$aVo.
 O  VZwH$bm§_Ü`o nQ>b`wº$ Z{bH$m§Mm Tr>J AgyZ Ë`m§Mo H$m`© åhUOo noer _Ü`o V`ma Pmboë`m 

nXmWmªMr gmR>dU, ê$nm§Va Am{U ì`dpñWV n°H$ H$aUo hr AmhoV.
 O  dZñnVtÀ`m ~è`mM noet_Ü`o bdHo$ ZmdmMr nQ>b`wº$ A§JHo$ AgVmV Ë`m§Mo XmoZ àH$ma 

AmhoV. a§JrV bdHo$ d a§J{hZ bdHo$.
 O  Á`m a§JrV bdH$m_Ü`o h[aVÐì` AgVo Ë`m§Zm h[aV bdHo$ Ago åhUVmV d Vr bdHo$ 

àH$me g§ûcofU H$aVmV.
 O  a§JhrZ bdH$m§Mo gmR>m H$aUo ho _w»` H$m_ Amho.
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{dkmZ gOrdm§À`m OrdZmMm _yb^yV KQ>H$

 O  ~è`mM n[an¹$ dZñnVr noet_Ü`o _Ü`^mJr _moR>çm [a{º$H$m AgVmV Ë`m§À`m_wio \w$JdQ>m 
amIbm OmVmo. Ë`m§À`m_Ü`o H$m§hr _hËdmMo nXmW© gmR>{dbo OmVmV d Ë`m§À`mgmo~V H$m§hr 
Q>mH$mD$ nXmW© XoIrb gmR>{dbo OmVmV.

 O  àmoH°$[aAm°Q>g noer _Ü`o nQ>b`wº$ A§JHo$ ZgVmV, Ë`m§Mr JwUgwÌo Ho$di H|$Ðr` 
Amåbm§Zr ~Zbobr AgVmV. Ë`m§À`m_Ü`o \$º$ A{Ve` bhmZ am`~mogmoåg ZmdmMr A§JHo$ 
AgVmV.

 O gOrdm§À`m _¥VnoerÀ`m OmJr Zdr OmJm KoÊ`mg VgoM àOZZm_Ü`o `w½_Ho$ {Z{_©VrgmR>r 
noer_Ü`o {d^mOZ KS>Vo.

 

  

                       Aä`mg

1. àmUr noer d dZñnVr noetMr VwbZm H$am d àmUr noer dZñnVr noernojm H$em doJù`m 
AmhoV Vo {bhm.

2. àmoH°$[aAm°{Q>H$ noer `wH°$arAm°{Q>H$ nojm doJir H$er Amho?
3. noer nQ>b Oa \$mQ>bo qH$dm VwQ>bo Va H$m` hmoB©b?
4. noer_Ü`o Oa VZwH$bo ZgVrb Va noerMr AdñWm H$er hmoB©b?
5. H$moUË`m A§JH$mbm ""noerMo D$Om©ñWmZ'' åhUVmV? H$m?
6. noer nQ>b ~Z{dUmao àmo{Q>Ýg d pñZ½Y nXmW© Hw$R>o V`ma hmoVmV?
7. A_r~m Amnbo AÞ H$go {_i{dVmo?
8. Vf©U {H«$`m åhUOo H$m`?
9. Imbrb Vf©UmMm à`moJ H$am.

 gmb H$mT>boë`m ~Q>mQ>çm§Mo Mma AY} ^mJ ¿`m. Ë`mn¡H$s EH$ ^mJ CH$S>boë`m 
~Q>mQ>çmMm ¿`m. àË`oH$ ^mJmV EH$ IiJm H$am. Vo gd© ~Q>mQ>çmMo VwH$S>o nmÊ`mZo 
^aboë`m ^m§S>çm_Ü`o R>odm. AmVm,
a) A  H$n / ~Q>mQ>m [aH$m_m R>odm. b)  B  ~Q>mQ>çm_Ü`o EH$ M_Mm gmIa Kmbm

 c)  C  ~Q>mQ>çm_Ü`o EH$ M_Mm _rR> Kmbm
 d)   D  `m CH$S>boë`m ~Q>mQ>çm_Ü`o EH$ M_Mm gmIa Kmbm. ho gd© XmoZ Vmg Ago

 

  R>odm. Z§Va Mmahr ~Q>mQ>çmVrb Ii½`m§Mo {ZarjU H$am d Imbrb àíZm§Mr 

 

  CÎmao Úm.
 i)  B  Am{U C  `m ~Q>mQ>çm§À`m Ii½`m_Ü`o nmUr H$m gmR>bo?
 ii)  A ~Q>mQ>çmMr `m à`moJmgmR>r H$m JaO hmoVr?
 iii)  A  Am{U D  ~Q>mQ>çm§_Ü`o Agboë`m Ii½`mV nmUr H$m gmR>bo Zmhr?

10. e[aamÀ`m dmT>rgmR>r Am{U XþéñVrgmR>r H$moUË`m àH$maMo noer {d^mOZ Amdí`H$ 
Amho. Am{U H$moUË`m àH$maÀ`m noer {d^mOZmMm g_mdoe `w½_Ho$ {Z{_©VrgmR>r hmoVmo?

*****
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D$Vr {dkmZ

àH$aU-6

D$Vr (Tissues)

_mJrb àH$aUmV AmnU {eH$bmo H$s gd© gOrd noetZr ~Zbobo AgVmV. EH$ noer` 
gOrdm§_Ü`o gd© _yb^yV {H«$`m EH$M noer H$aVo. CXm. A_r~m_Ü`o hmbMmb H$aUo, AÞ AmV 
KoUo d ídgZm§g Cn`wº$ dm`w AmV _Ü`o KoUo, ídgZ Am{U CËgO©Z `m gd© {H«$`m EH$M noer 
H$aVo. _mÌ ~hþnoer` gOrdm§_Ü`o bjmdYr noer AgVmV. `m n¡H$s ~è`mM noer {deof H$m`© 
H$aVmV. àË`oH$ {d{eï> H$m`m©gmR>r noetMo doJdoJio {d{eï> JQ> AgVmV. ̀ m noer R>am{dH$M H$m`© 
H$aV Agë`m_wio Vo CÎm_[aË`m KS>Vo. _mZdm_Ü`o ñZm`y noetMo AmHw§$MZ d àgaU hmoVo Ë`m_wio 
hmbMmb KS>Vo, MoVZ noer g§Xoe dhZmMo H$m ©̀ H$aVmV. Am°ŠgrOZ, AÞ, g§àoaHo$ Am{U CËgO©H$ 
nXmW© BË`mXr dmhÿZ ZoÊ`mMo H$m`© aŠV H$aVo. dZñnVr_Ü`o AÞ d nmUr EH$m {R>H$mUmhÿZ Xþgè`m 
{R>H$mUr dmhÿZ ZoÊ`mMo H$m`© dmhH$ D$Vr (vascular tissues) H$aVmV. ~hþnoer` gOrdm§_Ü`o 
H$m`m©Mr {d^mJUr Pmbobr AgVo. {d{eï> H$m ©̀ H$aUmè`m noetMm R>am{dH$ JQ> e[aam_Ü ò AgVmo. 
`mMmM Agm AW© Amho H$s e[aamÀ`m R>am{dH$ OmJr AmT>iUmè`m {d{eï> noetMm JQ> {d{eï> 
H$m`© H$aV AgVmo. `m noetÀ`m g_whmbm Á`mbm D$Vr åhUVmV Ë`m§Mr Aer aMZm d _m§S>Ur 
Ho$bobr AgVo H$s Ë`m§À`m_Ü`o Cƒ H$m`©j_Vm {Z_m©U ìhmdr. aº$, n[aH$mð> Am{U ñZm`y hr 
gd© D$VtMr CXmhaUo AmhoV.

noetMm Agm g_wh H$s Á`m§À`m_Yrb gd© noetMr aMZm gmaIr AgyZ Ë`m gd© EH$M 
R>am{dH$ H$m`© H$aVmV Ë`m§Zm D$Vr Ago åhUVmV.

6.1 àmUr Am{U dZñnVr EH$mM àH$maÀ`m noetZr ~Zboë`m AgVmV H$m?

AmnU Ë`m§Mr aMZm d H$m`© ̀ m§Mr VwbZm H$ê$`m. àmUr Am{U dZñnVr ̀ m§Mr aMZm gmaIrM 
AgVo H$m? Vo XmoKohr EH$M H$m`© H$aVmV H$m? `m XmoKm§_Ü`o bjmV `oÊ`mOmoJo R>iH$ \$aH$ 
AmhoV. dZñnVr AMb AgyZ EH$m OmJr pñWa amhVmV. ~è`mM D$Vr AmYma XoÊ`mMo H$m ©̀ H$aVmV 
Ë`m_wio dZñnVtZm aMZmË_H$ ~b àmá hmoVo. `mn¡H$s ~è`mM D$Vr _¥V AgVmV Á`m gOrd 
noer BVHo$M gm_Ï`© dZñnVtZm XoVmV, {edm` H$_r D$Om© dmnê$Z Ë`m D$Vr ho H$m`© H$aVmV.

`m CbQ> àmUr _mÌ AÞ, àOmoËnmXZ d {ZdmgmgmR>r ^Q>H$V AgVmV. Ë`m_wio dZñnVr 
nojm àmÊ`m§Zm OmñV D$O}Mr JaO AgVo. àmÊ`m§_Ü`o gOrd noetMr g§»`m OmñV AgVo.
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D$Vr {dkmZ

dZñnVr d àmUr `m§À`m dmT> hmoÊ`mÀ`m nÕVr _Ü`o \$aH$ AmT>iVmo. dZñnVtÀ`m H$m§hr 
^mJm§_Ü`o dmT> _`m©{XV AgVo nU àmÊ`m§_Ü`o Ago ZgVo. dZñnVr_Yrb H$m§hr D$VtMo dZñnVr 
Ord§V Agon`ªV {d^OZ hmoV AgVo. `m D$VtMo ñWmZ H$m§hr R>am{dH$ {R>H$mUrM _`m©{XV AgVo. 
dZñnVr_Yrb noetMo Ë`m§À`m {d^OZmÀ`m gm_Ï`m©Zwgma dmT> hmoUmè`m qH$dm d{Y©îUy D$Vr 
(meristematic tissues) Am{U ñWm`r D$Vr (permanent tissues) Ago dJuH$aU Ho$bo Amho. 
dZñnVr D$Vrnojm àmÊ`m_Ü ò noetMr dmT> EH$gmaIr AgVo. Ë`m_wio àmÊ`m_Ü ò {d^OZ hmoUmè`m 
d {d^OZ Z hmoUmè`m noetMo doJdoJio ^mJ ZgVmV.

Jw§VmJw§VrMr aMZm AgUmè`m dZñnVrnojm gwÕm àmÊ`m_Yrb Ad`dm§Mr qH$dm Ad`d 
g§ñWm§Mr aMZmË_H$ KS>U hr d¡{eîQ>çnyU© d OmñV ñWm{ZH$sH$aU Pmbobr AmT>iVo. gOrdm§À`m 
`m XmoZ _moR>çm JQ>m_Yrb _yb ŷV \$aH$m_wioM Ë`m§À`m OrdZ e¡br_Ü ò \$aH$ AmT>iVmo, {deofV… 
Ë`m§À`m_Ü`o nmofUmÀ`m {d{dY nÕVr AmT>iVmV. Ë`m {edm` dZñnVr EH$m OmJr pñWa amhVmV 
Va àmUr ñWbm§Va H$aV AgVmV Ë`m_wio `m XmoKm§_Yrb Ad`d g§ñWm§À`m aMZo_Ü`o Iyn \$aH$ 
AmT>iVmo.

AemàH$mao Jw§VmJw§VtMr aMZm AgUmè`m àmUr d dZñnVtÀ`m D$VtMm AmnU gImob  
Aä`mg H$ê$`m.

àíZ :
1.	 D$Vr åhUOo H$m`?

2.	 ~hþnoer` gOrdm§_Yrb D$VtMr Cn`wº$Vm H$m` Amho?

6.2 dZñnVr D$Vr

6.2.1 d{Y©îUy D$Vr (Meristematic tissues)
CnH«$_ -6.1

OO 	H$mMoMr XmoZ C^Q> ^m§S>r nmÊ`mZo ^ê$Z ¿`m.

OO 	AmH¥$Vr_Ü`o XmI{dë`mà_mUo àË`oH$ ^m§S>çm_Ü`o EH$ H$m§Xm R>odm. Am. 6.1

OO 	XmoÝhr H$m§ÚmVrb _wim§À`m dmT>rMo {ZarjU H$am.

OO 	n{hë`m, Xþgè`m d {Vgè`m {Xder _wim§Mr bm§~r _moOm.

OO 	Mm¡Ï`m {Xder Xþgè`m H$mMoÀ`m ^m§S>çmVrb H$m§ÚmMr 1 cm _wio H$mnm. `mZ§Va XmoÝhr 
^m§S>çmVrb _wim§À`m dmT>rMo {ZarjU H$am d nwT>Mo nmM {Xdg Xa {Xder _wim§Mr bm§~r 
_moOyZ EH$m VŠË`m_Ü`o Ë`m§Mr Zm|X H$am. hm Vº$m Imbrb à_mUo H$am.
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                                        H$mMoMo C^Q> ^m§S>o 1     H$mMoMo C^Q> ^m§S>o 2

Am. 6.1 H$m§Úm_Yrb _wim§Mr dmT>

bm§~r1 1bm {Xdg 2 am {Xdg 3 am {Xdg 4 Wm {Xdg 5dm {Xdg

H$mMoMo ^m§S>o 1

H$mMoMo ^m§S>o 2

OO darb {ZarjUmÛmao Imbrb àíZm§Mr CÎmao {bhm.
1.	 darbn¡H$s H$moUË`m H$m§ÚmMr _wio bm§~ AmhoV d H$m?
2.	 Á`m _wim§Mr AmnU Q>moHo$ H$mnbr AmhoV Vr gwÕm dmT>VmV H$m?
3.	 Xþgè`m H«$_m§H$mÀ`m H$mMoÀ`m ^m§S>çmVrb H$m§Úm§À`m _wim§Mr Q>moHo$ AmnU H$mnë`mZ§Va 

Ë`m§Mr dmT> H$m Wm§~bobr {XgVo?

	 dZñnVtÀ`m H$m§hr R>am{dH$ ̂ mJmVM dmT> AmT>iVo. 
`mMo H$maU åhUOo {d^OZ hmoUmè`m d{Y©îUy D$Vr Ho$di ̀ m 
{R>H$mUr AgVmV. d{Y©îUy D$VtÀ`m ñWmZmZwgma Ë`m§Mo AJ«ñW 
d{Y©îUy (apical meristem), nmídu` d{Y©îUy (lateral 
meristem) d A§V{d©ï> d{Y©îUy (intercalary meristem) 
Ago dJuH$aU Ho$bo Amho. (AmH¥$Vr 6.2) d{Y©îUy D$VtnmgyZ 
{Z_m©U Pmboë`m D$Vr gwadmVrbm d{Y©îUy D$Vtgma»`m 
{XgVmV _mÌ Z§Va Ë`m Oem _moR>çm hmoD$Z n[an¹$ hmoV OmVmV  
Ë`m§À`m_Ü`o hiy hiy n[adV©Z KS>Vo d Ë`m§Mo BVa D$Vt_Ü`o 
ê$nm§Va hmoVo.

                                   

Am. 6.2 dZñnVr_Yrb d{Y©îUy  
D$VtMo ñWmZ
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AJ«ñW d{Y©îUy D$Vr _wio d ImoS> ̀ m§À`m AJ«^mJr åhUOo Q>moH$m_Ü`o AmT>iVmV. ̀ m AJ«ñW 
D$Vt_wio _wim§Mr d ImoS>mMr bm§~r dmT>Vo. nmídu` d{Y©îUy D$Vt_wio _yi d ImoS> `m§Mm Koa 
dmT>Vmo. A§V{d©ï> d{Y©îUy D$Vr nmZm§À`m Vimer d \$m§Xrdarb gm§Ü`m_Ü`o AmT>iVmV (qH$dm 
gm§Ü`mÀ`m XmoÝhr ~mOybm AmT>iVmV).

`m D$Vr_Yrb noer Iyn {H«$`merb Agë`m_wio noerÐd KZXmQ> AgVmo. noer nQ>b nmVi 
AgVo Am{U noer H|$Ð R>iH$ AgVmV. Ë`m§À`m_Ü`o [a{º$H$m ZgVmV. Ë`m§À`m_Ü`o [a{º$H$m 
Zgë`mMo H$maU gm§Jy eH$mb H$m`? (noer darb àH$aUm_Ü`o [aº$sH$m§Mo H$m`© Vwåhr dmMm)

6.2.2 ñWm`r D$Vr

d{Y©îUy D$VtnmgyZ CËnÞ hmoUmè`m noetMo nwT>o H$m` hmoVo? Ë`m EH$ {d{eï> H$m`© H$ê$ 
bmJVmV Am{U Ë`m§Mo {d^OZmMo gm_Ï`© Zï> hmoVo. Ë`m_wio Ë`m§Mo ñWm`r D$Vt_Ü`o ê$nm§Va hmoVo. 
AemàH$mao D$VtZm ñWm`r ê$n Am{U AmH$ma àmá hmoD$Z Ë`m {d{eï> H$m`© H$ê$ bmJVmV. Ë`m 
{H«$`obm {d^oXrH$aU (differentiation) åhUVmV. d{Y©îUy D$VrnmgyZ CËnÞ Pmboë`m noetMo 
{d{dY àH$maÀ`m ñWm`r D$Vt_Ü`o ê$nm§Va hmoVo.

AmH¥$Vr 6.3 XoR>mMm N>oX

CnH«$_ -6.2

OO 	Vw_À`m {ejH$m§À`m _XVrZo dZñnVrÀ`m XoR>mÀ`m nmVi MH$Ë`m H$mnm.

OO 	AmVm g°\«°${ZZÀ`m ÐmdUmZo a§JrV hmoD$ Úm. Ë`m_Yrb nmVi MH$Vr KoD$Z H$mM nÅ>rda 
(slide) R>odm Am{U Ë`mda EH$ p½bgarZMm W|~ Q>mH$m.

ñWybH$moZ D$Vr
_¥XÿD$Vr
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OO 	̀ m MH$Vrda AmÀN>mXZ H$mM (covers slip) R>odm d gwú_Xe©H$mImbr {ZarjU H$am. 
{d{dY àH$maÀ`m noer Am{U Ë`m§Mr _m§S>Ur `mMo {ZarjU H$am d Ë`mMr VwbZm Am. 
6.3 ~amo~a H$am.

OO 	darb {ZarjUmÛmao Imbrb àíZm§Mr CÎmao Úm. 
1. gd© noet EH$ gma»`m {XgVmV H$m? 
2. {H$Vr àH$maÀ`m noer {XgVmV? 
3. {d{dY àH$maÀ`m noer AgÊ`mMo H$maU AmnU gm§Jy eH$Vmo H$m?

OO PmS>m§À`m _wim§Mo AmnU N>oX KoD$ eH$Vmo. AmnU {d{dY amonm§À`m _wim§Mo qH$dm 
ImoS>m§Mo N>oX KoD$ eH$Vmo.

6.2.2 (i) gmÜ`m ñWm`r D$Vr (Simple permanent tissues)

noetMo H$mhr Wa _yb^yV n°H$s¨J V`ma H$aVmV `m D$VtZm _¥Xÿ D$Vr (paranchyma) Ago 

åhUVmV. ̀ m _¥Xÿ D$Vr åhUOo ñWm`r D$VtMm EH$ àH$ma Amho. nmVi noer {^Îmr AgUmè`m ̀ m 

gd© gmYmaU D$Vr AmhoV. `m D$Vr gOrd AgVmV. `m D$Vr_Yrb noetMr {dñH$irV aMZm 

AgVo Ë`m_wio XmoZ noet_Ü`o _moR>r nmoH$i OmJm (noerH$m§VJ©V _moH$ir OmJm) AgVo (Am. 

6.4 a(i)) `m D$Vr dZñnVtZm AmYma XoÊ`mMo VgoM AÞ gmR>{dÊ`mMo H$m`© H$aVmV. H$mhr 

doim `m D$Vt_Ü`o h[aVH$U (chlorophyll) AgVmV Ë`m_wio Ë`m àH$me g§ûcofUmMo H$m`© 

H$aVmV Ë`m_wio Ë`m§Zm h[aV noer qH$dm ŠbmoaoZH$m`_m (chlorenchyma) Ago åhUVmV. Obr` 

dZñnVr_Ü`o Va§JÊ`mMr j_Vm {Z_m©U hmoVo d Ë`m nmÊ`mda Va§Jy eH$VmV. Aem àH$maÀ`m 

_¥Xÿ D$VtZm dm`y D$Vr (arenchyma) åhUVmV. _wio Am{U XoR>m_Yrb _¥Xÿ D$Vr AÞ d nmUr 

gmR>{dÊ`mMo H$m`© H$aVmV.

dZñnVr_Yrb bd{MH$Vm {d{eï> àH$maÀ`m ñWm`r D$Vt_wio {Z_m©U hmoVo. Ë`m D$VtZm 

ñWybH$moZ D$Vr (collenchyma) Ago åhUVmV. `m D$Vt_wio dZñnVtÀ`m {d{dY ^mJm§_Ü`o 

(nmZo, XoR>) Z VwQ>Vm ghOnUo dmH$Ê`mMr j_Vm àmá hmoVo. `m D$Vr dZñnVtZm AmYma XoVmV. 

nmZm§À`m XoR>mVrb A{nËdMoImbr (epidermis) ̀ m noer AgVmV. ̀ m D$Vr_Yrb noer gOrd, 

bm§~Q> AmH$mamÀ`m AgyZ Ë`m§Mo H$monao OmS> AgyZ hr OmS>r Ag_mZ AgVo. `m§À`m_Ü`o 

no{eH$m§VJ©V nmoH$ù`m A{Ve` H$_r AgVmV. (AmH¥$Vr 6.4(b))
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Am. 6.4 gmÜ`m D$VtMo {d{dY àH$ma : (a) _¥Xÿ D$Vr    (b) ñWybH$moZ D$Vr  (c) H$R>rU D$Vr  
(i) AmS>dm N>oX    (ii) C^m N>oX

	 ñWm`r D$VtMm Xþgam àH$ma åhUOo H$R>rU D$Vr (sclerenchyma) hm Amho. ̀ m D$Vt_wio 
dZñnVt_Ü`o H$R>rUnUm d VmR>nUm {Z_m©U hmoVmo. AmnU ZmaimMr gmb nm{hbr Amho. Vr 
H$R>rU D$VtZr ~Zbobr AgVo. `m D$Vt_Yrb noer _¥V AgVmV. `m D$Vr _Yrb noer Aé§X d 
bm§~Q> AmH$mamÀ`m AgVmV. `m§À`m noer {^Îmr {b{¾Z nmgyZ (hm EH$ amgm`{ZH$ nXmW© AgyZ 
{g_|Q> à_mUo H$m`© H$aVmo Am{U H$Rr>UnUm àmá H$ê$Z XoVmo) H$m§hr doim noer {^Îmr BVŠ`m OmS> 
AgVmV H$s noerÀ`m AmV _Ü`o _moH$ir OmJmM {e„H$ amhmV Zmhr (Am. 6.4 c). `m D$Vr 
XoR>m_Ü`o, dm{hZr d¥§XmÀ`m g^modVmbr, nmZm§À`m {eam§_Ü`o VgoM ~rOm§À`m d \$im§À`m H$Rr>U 
H$dMm_Ü`o AmT>iVmV. `m D$Vr dZñnVtÀ`m ^mJmZm _O~yVnUm àmá H$ê$Z XoVmV.

CnH«$_ 6.3
OO 	[aAmo (Rheo) dZñnVrMo VmOo nmZ VmoS>m.

OO 	Ë`m nmZmda Omoa Úm d Vo VmUyZ VmoS>m.

OO 	nmZ hiydmanUo VmUV AgVm§Zm VwQ>Vm§Zm nmZmÀ`m ËdMoMm nmVi nmnwÐm {ZKob.

OO 	hm nmnwÐm H$mTy>Z ¿`m Am{U Vmo EH$m nmÊ`mZo ^aboë`m H$mMoÀ`m ~erV R>odm.

{b{¾Z`wŠV
OmS> noer{^Îmr
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OO 	Ë`mÀ`m_Ü`o g°\«°${ZZMo W|~ Q>mH$m.

OO 	EH$ XmoZ {_{ZQ>m§Z§Va Vmo nmnwÐm H$mM nÅ>rda R>odm. Ë`mÀ`mda AmÀN>mXZ H$mM R>odm.

OO 	ho gyú_Xe©H$mImbr nhm.

Am. 6.5 ajH$ noer d A{nËdMm noer (a) EH$m ~mOyZo {XgUmao nmíd© Ñí` (b) n¥ð>^mJmMo Ñí`

Amnë`mbm dZñnVrMm {XgUmam ̂ mJ åhUOo A{nËdMoMm (epidermis) gdm©V ~mhoaMm Wa 
hmò . A{nËdMm gmYmaU EH$mM WamZo ~Zbobr AgVo. ewîH$ ̂ mJm_Ü ò AmT>iUmè`m dZñnVt_Ü ò 
A{nËdMm Iyn OmS> AgVo H$maU Ë`m_wio dZñnVrVrb nmUr ~mînr^dZm_wio ~mhoa OmD$ eH$V 
Zmhr. Aem dZñnVrVrb gd© ~mhoaMr ~mOy A{nËdMoZo ~Zbobr AgVo. A{nËdMm dZñnVrÀ`m 
AmVrb gd© ̂ mJm§Mo ajU H$aVo. dZñnVrÀ`m hdo_Ü`o Agboë`m ~mhoarb ̂ mJmdarb A{nËdMo- 
_YyZ ~è`mM doim _oUmgmaIm nXmW© ódVmo. `m _oUmgma»`m nXmWm©À`m Wam_wio dZñnVrVrb 
nmUr ~mhoa OmÊ`mnmgyZ AQ>H$md Ho$bm OmVmo. dZñnVrbm hmoUmè`m OI_m§nmgyZ ajU Ho$bo OmVo 
VgoM dZñnVr§_Ü`o {eaUmè`m namonOrdr H$dH$m§nmgyZ ajU hmoVo. `m A{nËdMoÀ`m WamVrb 
noet_Ü`o noerH$m§VJ©V _moH$ir OmJm ZgVo Va hm Wa EH$_oH$m§Zm {MH$Q>boë`m gbJ Aem 
noetÀ`m Wam§nmgyZ ~Zbobm AgVmo Am{U åhUyZM hr A{nËdMm dZñnVr§Mo ajU H$ê$ eH$Vo. 
A{nËdMoVrb ~è`mM noer MnQ>çm AgVmV. ~è`mM noet_Ü`o Ë`m§Mr ~mhoarb Am{U nmíd© {^Îmr 
`m AmVrb noer{^Îmtnojm OmS> AgVmV.

nmZm§À`m A{nËdModa H$m§hr {R>H$mUr Amnë`mbm {N>Ðo {XgVmV. ̀ m {N>Ðm§Zm ËdJa§Y« (stomata) 
Ago åhUVmV (Am. 6.5) ËdJa§Y«m^modVr XmoZ _wÌqnS>mÀ`m AmH$mamÀ`m noer AgVmV Ë`m§Zm 
ajH$ noer (guard cells) Ago åhUVmV. dmVmdaUmVrb d dZñnVr§_Yrb dm`y§À`m AmXmZ 
àXmZmgmR>r ËdJa§Y«m§Mm Cn`moJ hmoVmo. ~mînmoÀNdmg (~mînê$nmZo nmUr ~mhoa Q>mH$Uo) gwÕm `m 
ËdJa§Y«mÛmao KS>Vmo.
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àH$meg§ûcofUmgmR>r H$moUË`m dm`yMr JaO AgVo `mMm {dMma H$am. ~mînmoÀN>dmgmMo 
dZñnVr_Ü`o H$m`© H$moUVo AgVo?

   dZñnVr§À`m _wim§da AmT>iUmè`m A{nËdMoMo H$m`© åhUOo nmÊ`mMo emofU H$aUo  
hmo`. _wim§da Ho$gmgmaIo bm§~ V§Vy AgVmV. Ë`m§À`m_wio nmÊ`mMo emofU H$aUmè`m ^mJmMo 
joÌ\$i dmT>Vo.

dmid§Q>r ^mJmVrb H$m§hr dZñnVr_Ü`o A{nËdModa EH$ _oUmgma»`m OmS> Š`w{Q>Z ZmdmÀ`m 
nXmWm©Mo (amgm`{ZH$ nXmW© AgyZ Vmo ObamoYH$ AgVmo) ~mhoaÀ`m ~mOybm AmdaU AgVo. ̀ mMo 
H$m` H$maU Agy eHo$b `mMm AmnU {dMma H$ê$ eH$Vmo H$m?

EH$m H$modù`m XoR>mMo ~mhoarb AmdaU d EH$m \$m§XrMo ~mhoarb AmdaU `m§À`m_Ü`o H$m§hr 
\$aH$ AgVmo H$m?

OgOgo dZñnVrMo d` dmT>V OmVo Vgo Ë`m§À`m_Yrb

Am. 6.6 ajH$ D$Vr

 
~mhoarb g§ajUmË_H$ D$Vt_Ü ò H$m§hr R>am{dH$ ~Xb KS>V 
OmVmV. XoR>m_Yrb A{nËdMoMr OmJm Xþæ`_ d[Y©îUy 
D$VtMr nÅ>r KoVo. Ë`m_wio ~mhoarb WamVrb noer AmVrb 
noer WamnmgyZ AbJ hmoV OmVmV AemàH$mao AZoH$ Wam§Mr 
OmS> gmb V`ma hmoVo. `m PmS>mÀ`m gmbm_Yrb noer _¥V 
AgyZ Ë`m EH$_oH$m§Zm AJXr {MH$Qy>Z AgVmV Ë`m_wio 
Ë`m§À`m_Ü`o no{eH$m§VJ©V _moH$ir OmJm ZgVo (Am. 6.6) `m noetÀ`m noer{^Îmr_Ü`o gw~o[aZ 
ZmdmMm amgm`{ZH$ nXmW© AgVmo. `m gw~o[aZ_wio noer{^Îmr nmUr d dm`y amoYH$ hmoVmV.
6.2.2 (ii) gmÜ`m ñWm`r D$Vr (Complex permanent tissues)

AmVmn`ªV AmnU Á`m {d{dY àH$maÀ`m D$VtÀ`m Aä`mg Ho$bm Ë`m gd© EH$mM àH$maÀ`m 
noetZr ~Zë`m hmoË`m Am{U Ë`m EH$mgma»`m {XgV hmoË`m Aem D$VtZm gmÜ`m ñWm`r D$Vr Ago 
åhUVmV. _mÌ g§`wº$ ñWm`r D$Vr ZmdmMm EH$ AmUIr D$VtMm àH$ma Amho. EH$mnojm OmñV 
àH$maÀ`m noetnmgyZ g§`wº$ D$Vr ~ZVmV. ̀ m gd© noer EH$[ÌVnUo gmaIoM H$m`© H$aVmV. àH$mð> 
(xylem) Am{U n[aH$mð> (phloem) hr g§`wº$ D$VtMr CXmhaUo AmhoV. `m XmoÝhr D$Vr dmhH$ 
D$Vr AgyZ àH$mð> d n[aH$mð> `m XmoKm§_wio dm{hZrd¥§X 
(vascular bundle) dV`ma hmoVo. dmhH$ D$Vr ho Jw§VmJw§VrMr 
aMZm AgUmè`m dZñnVtMo Ago EH$ R>iH$ d¡{eîQ>ç Amho 
H$s Á`m_wio O{_Zrda dmT>Umè`m dZñnVtMo OrdZ gwH$a 
Pmbo Amho. Am. 6.3 _Ü`o XoR>mMm N>oX XmI{dbm Amho. Ë`m 
_Yrb {d{dY àH$maÀ`m D$Vr Vwåhr AmoiIy eH$Vm H$m?
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àH$mð>m_Ü`o (xylem), dm{hH$m (tracheids), dm{hÝ`m 

Am. 6.7

(vessels), àH$mð> _¥Xÿ D$Vr (xylem paranchyma) Am{U 
àH$mð> V§Vy (xylem fibres) (AmH¥$Vr 6.7a, b, c) AgVmV. `m 
noetÀ`m noer {^Îmr OmS> AgyZ Ë`m _¥V noer AgVmV. dm{hH$m 
d dm{hÝ`m ZirÀ`m AmH$mamÀ`m AgVmV. Ë`m_wio Ë`m§À`m_YyZ 
nmUr d I{ZOo Cä`m {XeoZo dmhÿ eH$Vo. _¥Xw D$Vr AÞ gmR>dyZ 
R>odVmV Am{U nmÊ`mMo Cä`m {XeoZo ~mOyZo dhZ (H$S>oH$S>oZo) 
H$aVmV. V§VyMo _w»` H$m_ AmYma XoUo Amho.

n[aH$mð> D$Vr hr MmiU Z{bH$m (sieve tubes), ghMar 
noer (companian cells), n[aH$mð> V§Vy (phloem fibres) 
Am{U n[aH$mð> _¥Xÿ D$Vr (Phloem paranchyma) Aem Mma 
àH$maÀ`m D$VtZr ~Zbobr AgVo. (Am. 6.7 (d)). MmiU  
Z{bH$m ̀ m ZirÀ`m AmH$mamÀ`m AgyZ Ë`m§À`m_Ü`o {N>Ð`wº$ 
{^Îmr AgVo. n[aH$mð>mVrb nXmWmªMo dhZ ho àH$mð>mVrb 
nXmWmªÀ`m dhZmnojm doJio AgVo H$maU n[aH$mð>m_Ü`o 
nXmWmªMo dhZ XmoÝhr {XeoZo hmoVo. nmZm§_Ü`o V`ma Pmbobo AÞ 
dZñnVtÀ`m BVa Ad`dm§Zm nmohmoM{dÊ`mMo H$m`© n[aH$mð> H$aVo. n[aH$mð>m_Yrb n[aH$mð> V§Vy 
ì`{V[aº$ BVa n[aH$mð> noer gOrd AgVmV.

àíZ :

1.	 gmÜ`m noetMo àH$ma gm§Jm.

2.	 AJ«ñW d{Y©îUy D$Vr Hw$R>o AmT>iVmV?

3.	 ZmaimMo gmb H$moUË`m D$VtnmgyZ ~Zbobo AgVo?

4.	 n[aH$mð>mVrb KQ>H$ gm§Jm.

6.3 àmUr D$Vr (Animal tissues)	

AmnU Ooìhm ídmgmoÀN>dmg H$aV AgVmo Voìhm Amnë`m N>mVr_Ü ò hmoUmar Vmb~Õ hmbMmb 
Amnë`mbm OmUdVo. Amnë`m earamVrb ho Ad`d H$go hmbMmb H$ê$ eH$VmV? `mgmR>r `m 
Ad`dm§_Ü`o ñZm`y noer ZmdmÀ`m {deof noer AgVmV. (Am. 6.8) ñZm`y noetÀ`m AmHw§$MZ d 
àgaUm_wio `m hmbMmbr KS>VmV.
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ídgZmÀ`m doir AmnU Am°ŠgrOZ AmV_Ü ò KoVmo. hm Am°ŠgrOZ Hw$R>o 
OmVmo? \w$ß\w$go hm Am°³grOZ emofyZ KoVmV Z§Va aº$mÛmao Vmo e[aamVrb gd© 
noetZm nwa{dbm OmVmo. e[aamVrb noetZm Am°³grOZMr JaO H$m AgVo? 
AmnU H$bH$Uy§Mo H$m`© {eH$bmo AmhmoV Ë`m_Ü`o `m àíZmMo CÎma gmnS>bo. 
Amnë`m e[aam_Ü`o aº$ dmhV AgVo d dmhV AgVm§Zm aº$ e[aamÀ`m EH$m 
^mJmH$Sy>Z Xþgè`m ^mJmH$S>o {d{dY nXmW© dmhÿZ ZoVo. 

CXm. Am°ŠgrOZ d AÞ aº$mÛmao àË`oH$ noerH$S>o nmohmoM{dbo OmVo. 
`m{edm` aŠV e[aamVrb gd© ^mJm§_YyZ Q>mH$mD$ nXmW© Jmoim H$aVo Am{U 
CËgO©ZmgmR>r Vo `H¥$V d _yÌqnS>mH$S>o ZoVo.

	 aŠV Am{U ñZm ỳ ̀ m XmoÝhr Amnë`m e[aam_Ü ò AmT>iUmè`m D$VtMr 
CXmhaUo AmhoV. D$VtÀ`m H$m`m©Zwgma AmnU àmUr D$VtMo dJuH$aU H$ê$ 
eH$Vmo. CXm. A{nñVa D$Vr, g§`moJr D$Vr, ñZm`y D$Vr, Am{U MoVZ D$Vr. 
aº$ ho g§̀ moJr D$VtMo CXmhaU Amho, ñZm`y ho ñZm`y D$VtMo CXmhaU 

Am. 6.8 ñZm`y V§Vy§Mo ñWmZ

 
Amho.

6.3.1 A{nñVa D$Vr (Epithelial tissue)		            

àmÊ`m§À`m e[aamV d g§ajUmË_H$ AmdaUm_Ü`o A{nñVa D$Vr 

(b)

AmT>iVmV. e[aam_Yrb ~è`mM Ad`dm§Mo AmdaU VgoM nmoH$ù`m§Mo 
AmdaU A{nñVa D$VtZr ~Zbobr AgVo. A{nñVa D$Vt_wio e[aamVrb 
doJdoJù`m Ad`d g§ñWm EH$_oH$m§nmgyZ AbJ amhVmV. ËdMm, Vm|S>mÀ`m 
AmVrb ËdMoMm Wa VgoM aº$ dm{hZt, \w$ß\w$gmVrb dm`wH$mof d  
_yÌqnS>mVrb Z{bH$m§Mo ñVa ho A{nñVa D$VtZr ~Zbobo AgVmV. A{nñVa 
D$Vr_Yrb noer EH$_oH$m§Zm BVŠ`m {MH$Q>boë`m AgVmV H$s Ë`m_wio 
EH$g§K Agm n¥ð>^mJ V`ma hmoVmo. ̀ m D$Vr_Yrb XmoZ noerV AJXr H$_r 
à_mUmV {MH$Q>{dUmao nXmW© (cement) AgyZ Ë`m§À`m_Ü`o no{eH$m§VJ©V 
_moH$ù`m OmJm OdiOdi ZgVmVM AWm©VM Ë`m_wio ~mhoê$Z e[aamV 
{eaUmao AWdm e[aamVyZ ~mhoa OmUmè`m nXmWmªZm {ZXmZ EH$mVar A{nñVa 
D$VtÀ`m Wam_YyZ Omdo bmJVo. e[aa d ~mhoarb n`m©daUmVrb nXmWmªMr 
VgoM e[aam§VJ©V {d{dY ^mJmVrb nXmWmªMr AXbm~Xb `mda {Z`§ÌU R>odÊ`mMr _hËdmMr 
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^y{_H$m A{nñVa D$VrVrb noetMr àdoe j_Vm (permeability) 

(c)

(d)

nma nmS>V AgVo. A{nñVa D$VtMm H$moUVmhr àH$ma Agmo Ë`m§Zm 
ImbÀ`m ñVamnmgyZ AbJ R>odÊ`mMo H$m`© Vimer Agboë`m 
noer~mø V§Vy`wº$ AmdaUm_wio KS>Vo. 

Am. 6.9 _Ü`o A{nñVa D$VrMo {d{dY àH$ma XmI{dbo 
AmhoV. VgoM Ë`m§Mo {d{dY AmH$ma XmI{dbo AmhoV Oo AmH$ma 
Ë`m§À`m {deof H$m`m©er {ZJS>rV AmhoV. CXm. aº$dm{hÝ`m d  
\w$ß\w$gmVrb dm`wH$mofm§À`m Á`m ^mJm_YyZ nXmWmªMr AXbm~Xb 
hmoVo Vmo ^mJ Img Ðd {PanUmè`m (permeable) D$VtÀ`m ñVamZo 
~Zbobm AgVmo. hm ñVa MnQ>çm A{nñVa D$VrZo ~Zbobm AgVmo. 
Ë`m§Zm gmÜ`m MnQ>çm A{nñVa D$Vr (squamous) Ago åhUVmV.

gmÜ`m MnQ>çm A{nñVa noer AJXr nmVi d gnmQ> Agm ñVa {Z_m©U H$aVmV. Kgm d 
Vm|S>mÀ`m AmVrb ^mJmMm ñVa MnQ>çm A{nñVamZo ~Zbobm AgVmo. e[aamMo ajU H$aUmar 
ËdMmgwÕm MnQ>çm A{nñVamZo ~Zbobr AgVo. OrU© hmoÊ`mnmgyZ d \$mQ>Ê`mnmgyZ d \w$Q>Ê`mnmgyZ 
ajU ìhmdo åhUyZ ËdMo_Ü ò MnQ>çm A{nñVamMo AZoH$ Wa AgVmV. AemàH$mao ËdMo_Ü ò MnQ>çm 
A{nñVam§Mo AZoH$ Wa Agë`mZo Ë`m§Zm ñV[aV MnQ>o A{nñVa åhUVmV (stratified squamous 
epithelium).

Á`m {R>H$mUr ódUo Am{U emofU Aem XmoÝhr Jmoï>r KS>VmV CXm. AmVS>o, Ë`m {R>H$mUr 
C§M A{nñVa D$Vr AmT>iVmV. `m ñV§^mH¥$Vr (åhUOo Im§~mgma»`m) A{nñVam_wio (columnar 
epithelial tissue) hmbMmb {Z_m©U hmoD$Z AS>ga Xÿa Ho$bo OmVmV. CXm. ídgZ _mJm©_Ü`o 
AmT>iUmè`m ñV§^mH¥$Vr A{nñVa D$Vt_Ü`o àHo$gb (cilia) AmT>iVmV ho àHo$gb Ho$gm§gmaIo 
~marH$ AgyZ A{nñVa D$VtÀ`m gwQ>çm ^mJm_Ü`o AmT>iVmV. ho àHo$gb hmbMmb H$aVmV 
Ë`m_wio í_oî_b (mucus) nwT>o gaH$Vmo. Aem àH$maÀ`m A{nñVa D$VtZm àHo$gb`wº$ ñV§^mH¥$Vr 
A{nñVa D$Vr (ciliated columnar epitheliam) åhUVmV.

_yÌqnS>mÀ`m Z{bH$m, bmbmoËnmXH$ J«§WrÀ`m Z{bH$m ̀ m§Mo AñVa (lining) KZmH¥$Vr A{nñVa 
(cuboidal epithelium) D$VrZr ~Zbobo AgVo (KZmgma»`m AmH$mamÀ`m noer) `m KZmH¥$Vr 
A{nñVa D$Vr AmYma XoÊ`mMo H$m`© H$aVmV. ~è`mM doim `m KZmH¥$Vr noer J«§Wr noer åhUyZ 
J«§Wr _Ü`o H$m`© H$aVmV. `m J«§Wr noerVyZ A{nñVamÀ`m n¥ð>^mJmda H$mhr nXmW© ódbo OmVmV. 
H$mhr doim A{nñVa noer AmVë`m ~mOybm diVmV Am{U EH$ ~hþnoer` J«§WrMr {Z{_©Vr hmoVo. 
{Vbm J«§Wr` A{nñVa (glandular epithelium) åhUVmV.
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6.3.2 g§`moJr D$Vr (Connective tissue)

aº$ hm g§`moJr D$VtMm EH$ àH$ma Amho. Ë`mbm g§`moJr D$Vr Ago H$m åhUVmV? `m 
àH$aUmÀ`m gwédmVrÀ`m ^mJmV `m àíZmMo CÎma gmnS>ob AmVm AmnU `m D$VtMm g{dñVa 
Aä`mg H$ê$. g§`moJr D$VtÀ`m noetMr {dñH$irV aMZm {XgyZ `oVo. `m noer Yma{UHo$_Ü`o 
(matrix) éVboë`m AgVmV (Am. 6.10) ho Yma{UH$ OobrgmaIo, Ðdê$n, KZê$n qH$dm VmR> 
AgVo. g§`moJr D$VrÀ`m H$m`m©Zwgma Yma{UHo$Mo ñdê$n AgVo.

CnH«$_ 6.4						        

EH$m H$mMnÅ>rda aº$mÀ`m EH$ W|~ ¿`m d gyú_

Am. 6.10 g§`moJr D$VrMo àH$ma 
(a) aº$mVrb noetMo àH$ma  (b) ApñW D$Vr  

(c) hm`bmB©Z H$m{Q>©boO (d) AdH$me D$Vr  (e) dgm D$Vr

(a)

(b)

(c)

(d)

(e)

ßbmñ_m noer 

Xe©H$mImbr Ë`m_Yrb noetMo {ZarjU H$am.

aº$m_Ü ò Ðdê$n Yma{UH$ AgyZ Ë`mbm ßbmÂ_m åhUVmV. 
`m ßbmÂ_m_Ü`o Vm§~S>çm noer (Red blood cells RBC), 
nm§T>è`m noer (White blood cells WBC), d ßboQ>boQ>g 
AgVmV. ßbmÂ_m_Ü`o àmoQr>Z, jma d g§àoaHo$ (Harmones) 
AgVmV. dm`y, nMZ Pmbobo AÞ, g§àoaHo$, Q>mH$mD$ nXmW© 
BË`mXr gd© nXmW© earamÀ`m {d{dY ^mJmH$S>o dmhÿZ KoD$Z 
OmÊ`mMo H$m`© aŠV H$aVo.

hmS>o ho g§`moJr D$VtMo AmUIr EH$ CXmhaU Amho. 
hmS>m_wio gm§JmS>m V`ma hmoVmo Omo Amnë`m e[aambm AmYma 
XoVmo. hmS>o ñZm`y§Zm AmYma XoVmV Am{U e[aamVrb _hËdmÀ`m 
B§{Ð`m§Zm XoIrb AmYma XoVmV. hr D$Vr _O~yV d bd{MH$Vm 
ZgUmar AgyZ Vr VmR> AgVo. (`m JwUY_mªMm hmS>m§Zm H$moUVm 
\$m`Xm hmoV Agob?) H°$pëe`_ d \$m°ñ\$agÀ`m g§`wJm§nmgyZ 
V`ma Pmboë`m Yma{UHo$_Ü`o ApñWnoer éVboë`m AgVmV.

EH$m {d{eï> àH$maÀ`m g§`moJr D$VrÛmao XmoZ hmS>o 
EH$_oH$m§Zm OmoS>br OmVmV Ë`m§Zm ApñW~§YZ (ligament) 
åhUVmV. hr D$Vr pñWVrñWmnH$ AgVo. `m§À`m_Ü`o nwaogm 
~iH$Q>nUm AgVmo. ̀ m ApñW~§YZm_Ü ò AJXr WmoS>o Yma{UH$ 
AgVo. ñZm`y~§Ym_wio (tendon) ñZm`y hmS>m§Zm OmoS>bo OmVmV 
ñZm`y~§Y nU EH$ àH$maÀ`m g§`moJr D$Vr AmhoV. ñZm`y~§Y 
D$Vr V§Vy`wº$ AgyZ Ë`m§À`m_Ü`o ^anya ~iH$Q>nUm AgVmo 
_mÌ _`m©{XV à_mUmV pñWVrñWmnH$Ëd AgVo.
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H$mñWr (cartilage) D$Vr hm g§`moJr D$VtMm AmUIr EH$ àH$ma Amho. `m§À`m_Ü`o noer 
EH$_oH$m§nmgyZ Xÿa ngaboë`m AgVmV. Yma{UH$ KZê$nmV AgyZ Vo àmoQr>Z Am{U eH©$amZo ~Zbobo 
AgVo. gm§Ü`m_Yrb hmS>m§Mm n¥ð>^mJ _D$ R>odÊ`mMo H$m`© H$mñWr H$aVo. ZmH$, H$mZ, ídmgZ{bH$m 
d ñda`§Ìm_Ü`o XoIrb H$mñWr AmT>iVo. AmnU H$mZm_Yrb H$mñWr Xþ_Sy> eH$Vmo _mÌ hmVmMr 
hmS>o dmH$dy eH$V Zmhr. `m XmoÝhr D$Vr EH$_oH$m§nmgyZ {H$Vr {^Þ AmhoV `mMm {dMma H$am.

AdH$me D$Vr (areolar tissue) ËdMm d ñZm`y ̀ m§À`m _Ü`o, aŠVdm{hÝ`m§À`m d MoVÝ`m§À`m 
g^modVr VgoM AñWr _JOm_Ü`o (Bone marrow) AmT>iVmV. B§[Ð`m§À`m AmVrb nmoH$ir 
AdH$me D$Vr ̂ ê$Z H$mT>Vo, AmVrb B§{Ð`m§Zm AmYma XoVo Am{U D$VtÀ`m XþéñVr_Ü ò _XV H$aVo.

Amnë`m e[aam_Ü`o _oX (fat) Hw$R>o gmR>{dbobo AgVo? _oX gmR>{dUmar dgm D$Vr (adipose 
tissue) ËdMoImbr AmT>iVo, VgoM dgm D$Vr e[aamVrb XmoZ B§{Ð`m§À`m _Ü`ohr AmT>iVo. `m 
D$VrVrb noer _oXm§À`m Jmoù`m§Zr ^aboë`m AgVmV. AemàH$mao `m§À`m_Ü`o gmR>{dboë`m  
_oXm_wio ̀ m D$Vr CîUVm amoYH$mMo (insulator) H$m ©̀ H$aVmV.    

Am. 6.11 ñZm`y D$VtMo àH$ma  
(a) nQ²>Q>çm§Mo ñZm`y  

(b) {~Z nÅ>`m§Mo ñZm`y  (c) öX`mMo ñZm`y

6.3.3 ñZm`y D$Vr 					   

ñZm`y D$Vt_Ü`o bm§~Q> AmH$maÀ`m noer AgyZ Ë`m§Zm 
ñZm`y noer Ago gwÕm åhUVmV. Amnë`m e[aamMr hmbMmb ̀ m 
D$Vt_wio hmoVo. ñZm`y D$Vt_Ü`o EH$ {deof àmoQr>Z AgVo Ë`mbm 
AmHw§$MZ nmdUmao àmoQr>Z åhUVmV. ho àmoQr>Z AmHw§$MZ d àgaU 
nmdV AgVo Ë`m_wio hmbMmb hmoD$ eH$Vo.

Amnë`m e[aamVrb H$m§hr ñZm ỳ AmnU Amnë`m BÀN>oZwgma 
hbdy eH$Vmo. Amnë`m hmVm_Yrb d nm`m_Yrb ñZm`y AmnU 
Amnë`m BÀN>oZwgma hbdy eH$Vmo VgoM Ë`m§À`m hmbMmbr Wm§~dy 
eH$Vmo. Aem ñZm`y§Zm EopÀN>H$ ñZm`y (voluntary muscles) 
åhUVmV. (Am. 6.11 (a)). ̀ m ñZm ỳ§Zm H§$H$mb ñZm ỳ (skeletal 
muscles) Agohr åhUVmV H$maU Vo hmS>m§Zm {MH$Q>bobo AgyZ 
e[aamÀ`m hmbMmbrg _XV H$aVmV. gwú_Xe©H$mImbr `m 
D$Vr nm{hë`m AgVm AmnUmbm JS>X a§JmMo d {\$Š`m a§JmMo 
AmirnmirZo Agbobo nÅ>o {XgVmV. Ë`m_wio Ë`m§Zm nÅ>`m§Mo 
ñZm`y Ago åhUVmV (striated muscles). `m D$VtÀ`m noer 
bm§~Q>, JmobmH$ma, emIm{dahrV Am{U ~hþH|$Ðr` (nwîH$i H|$Ð 
AgUmar) AgVmV.
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nMZ g§ñWo_Yrb AÞmMr hmbMmb qH$dm aº$dm{hÝ`m§Mo AmHw§$MZ d àgaU `m hmbMmbr 
AZ¡pÀN>H$ hmbMmbr AmhoV (involuntary movements). Amnë`m BÀN>oZwgma `m hmbMmbr 
AmnU gwé H$ê$ eH$V Zmhr. qH$dm Wm§~dy eH$V Zmhr. {~Z nÅ>`m§Mo ñZm`y (Am. 6.11 (b)) 
qH$dm AZ¡pÀN>H$ ñZm`y§Mo (involuntary muscles) ̀ m gd© hmbMmbrda {Z`§ÌU AgVo. ho ñZm`y 
S>moù`m§À`m ~w~wim§_Ü`o, _yÌme` Am{U \w$â\w$gmVrb ídgÝ`m§_Ü`o AmT>iVmV. `m noer bm§~Q> 
d XmoÝhr ~mOybm Q>moH$Xma (Q>H$ir gma»`m) AgyZ `m§À`m_Ü`o EH$ H|$Ð AgVo. `m§Zm JwiJwirV 
ñZm`y Agohr (smooth muscles) åhUVmV-Ë`m§Zm Ago H$m åhUVmV?

öX`m§Mo ñZm`y Am`wî`^a Vmb~Õ AmHw§$MZ Am{U àgaU H$aV AgVmV. `m AZ¡pÀN>H$ 
ñZm`y§Zm öX`mMo ñZm`y (cardiac muscles) Ago åhUVmV. (Am. 6.11 (c)). öX`mÀ`m ñZm`y 
noer JmobmH$ma, bm§~Q>, emImg{hV d EH$M noerH|$Ð AgUmè`m AmhoV. 

CnH«$_ 6.5

	 ñZm`y D$VtÀ`m {d{dY àH$mam§Mr VwbZm H$am Ë`m§À`m_Yrb AmH$ma, noerH|$ÐmMr g§»`m 
d noerH|$ÐmMo noerVrb ñWmZ `m§Mr Zm|X H$moï>H$ 6.1 _Ü`o H$am.

d¡{eîR>ço nÅ>`mMo {~Z nÅ>`mMo öX`mMo

AmH$ma

H|$ÐH$m§Mr g§»`m

H|$ÐH$mMo ñWmZ

6.3.4 MoVZ D$Vr (Nervous tissue)

Am. 6.12 MoVZnoer-MoVZ D$VtMm KQ>H$
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`m gd© noet_Ü ò g§doXZm§Zm à{VgmX XoÊ`mMr j_Vm AgVo. MoVZ D$VrVrb noer d¡{eîQ>çnyU© 
AmhoV H$maU `m MoVZ noer C{ÔnrV Pmë`m H$s Vo C{ÔnZ A{V ObXnUo e[aamVrb EH$m 
^mJmH$Sy>Z Xþgè`m ̂ mJmH$S>o nmR>{dVmV. _|Xÿ, _‚mma‚my Am{U MoVÝ`m_Ü`o MoVZ D$Vr AgVmV. ̀ m 
MoVZ D$VtÀ`m noetZm MoVZ noer (nerve cell) qH$dm MoVm ny§O (neurons) Ago åhUVmV. MoVZ 
noer_Ü`o H|$Ð d noerÐd AgVmo. `m noernmgyZ Ho$gmgmaIm EH$ bm§~ V§Vy {ZKVmo. gmYmaUnUo 
àË`oH$ MoVZnoernmgyZ EH$M bm§~ V§Vy {ZKVmo Ë`mbm AjV§Vy (axon) Ago åhUVmV. Ë`m{edm` 
`m noernmgyZ AZoH$ bhmZ emIm`wº$ àVmZ (dendrites) ZmdmMo V§Vy {ZKVmV. EH$m MoVZ 
noerMr bm§~r EH$ _rQ>agwÕm Agy eH$Vo. g§`moJr D$Vr AZoH$ MoVZ V§Vy§Zm EH$Ì AmUVo d EH$ 
MoVZr V`ma hmoVo.

AmdoJm_wio (Nerve impulse) Amnë`m e[aamVrb ñZm ỳ§Mr Amnë`mbm hdr Voìhm hmbMmb 
H$ê$ eH$Vmo. ~è`mM àmÊ`m§§_Ü`o MoVÝ`m Am{U ñZm`y D$VtÀ`m H$m`m©Vrb _yb^yV EH$ê$nVm 
AË`§V Amdí`H$ Amho. `m EH$ê$nVo_wio àmUr g§doXZobm à{VgmX XoÊ`mgmR>r ObX hmbMmbr 
H$ê$ eH$VmV.
àíZ :

1. Amnë`m e[aamÀ`m hmbMmbrgmR>r H$maUr^yV AgUmè`m D$VtMo Zmd {bhm.
2. MoVm ny§O (neuron) H$emgmaIo {XgVo?
3. öX`mÀ`m ñZm`y§Mo VrZ JwUY_© gm§Jm.
4. AdH$me D$VtMr H$m`} {bhm.

Vwåhr H$m` {eH$bm?

 O  H$m`© Am{U aMZm gma»`m AgUmè`m noetMm g_yh åhUOo D$Vr hmo`.
 O  dZñnVr D$VtMo XmoZ _w»` àH$ma-d{Y©îUy D$Vr d ñWm`r D$Vr hmo`.
 O  dZñnVr§À`m dmT> hmoUmè`m ^mJm§_Ü`o noer {d^OZ H$aUmè`m d{Y©îUy D$Vr AgVmV.
 O  ñWm`r D$Vr øm d{Y©îUy D$VtnmgyZM àW_ {Z_m©U hmoVmV d Z§Va Ë`m§Mr {d^OZmMr j_Vm 

Zï> hmoVo. ñWm`r D$VtMo gmÜ`m d g§`wº$ D$Vr Ago dJuH$aU H$aVmV.
 O  _¥Xÿ D$Vr, ñWybH$moZ D$Vr Am{U H$R>rU D$Vr ho gmÜ`m D$VtMo VrZ àH$ma AmhoV. àH$mð> 

d n[aH$mð> ho XmoZ g§`wº$ D$VtMo àH$ma AmhoV.
 O  A{nñVa D$Vr, g§`moJr D$Vr, ñZm`y D$Vr Am{U MoVZ D$Vr `m gd© àmUr D$Vr AmhoV.
 O  aMZm d H$m`m©Zwgma A{nñVa D$VtMo KZmH¥$Vr, MnQ>çm, ñV§^mH¥$Vr, àHo$gb`wº$ d J«§Wr` 

A{nñVa Ago dJuH$aU Ho$bo Amho.
 O  AdH$me D$Vr, dgm D$Vr, AñWr, H§$S>a (tendon), g§{Y~§YZ (ligament), H$mñWr 

Am{U aº$ ho gd© g§`moJr D$VtMo àH$ma AmhoV.
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 O  nQ>çm§Mo, {~Z nQ>çm§Mo (JwiJwirV ñZm`y) d öX`mMo Ago ñZm`y D$VtMo VrZ àH$ma AmhoV.
 O  MoVZ D$Vr MoVZ noetZr ~Zboë`m AgyZ Ë`m AmdoJ (impluse) pñdH$maVmV d nmR>{dVmV.

                     Aä`mg :

1. D$VrMr ì`m»`m {bhm.
2.

 
{H$Vr àH$maÀ`m KQ>H$m§nmgyZ àH$mð> D$Vr V`ma hmoVo? Ë`m§Mr Zmdo {bhm.

3.

 

dZñnVr_Yrb gmÜ`m D$Vr `m g§`wº$ D$VrnmgyZ H$em doJù`m AmhoV? 
4. noer {^Îmr dê$Z nS>Umao _¥Xÿ D$Vr, ñWybH$moZ D$Vr Am{U H$R>rU D$VrVrb \$aH$ gm§Jm.
5. nU©a§Y«mMr H$m`} gm§Jm.
6. VrZ àH$maÀ`m ñZm`y V§Vy_Yrb.

 

 \$aH$ AmH¥$VrÛmao gm§Jm.
7. öX`mÀ`m ñZm`y§Mo {deof H$m`© {bhm.
8. nÅ>`m§Mo, {~Z nÅ>`m§Mo Am{U öX`mMo ñZm`y `m§Mo Ë`mMr aMZm Am{U e[aa_Yrb 

 

 ñWmZ `mAmYmao  \$aH$  {bhm.
9. MoVZ noerMr AmH¥$Vr H$mTy>Z Zmdo {bhm.
10. Zm§do {bhm

 a)  Vm|S>mÀ`m AmVrb ^mJm_Yrb (AñVa) ñVamVrb D$Vr
 b)  _mZdm_Ü`o ñZm`y d hmS>m§Zm OmoS>Umè`m D$Vr  c)  dZñnVr _Yrb AÞdmhH$ D$Vr
 d)  Amnë`m e[aamVrb Ma~r (dgm) gmR>{dUmè`m D$Vr
 e)   Ðdê$n Yma{UH$ AgUmè`m g§`moJr D$Vr  f)   _|Xÿ_Yrb D$Vr

11. Imbrb ^mJm_Ü`o AmT>iUmè`m D$VtMo àH$ma AmoiIm.
     ËdMm, PmS>mMr gmb, hmS>o, _yÌqnS>mVrb dm{hZrVrb AñVa, dm{hZr d¥§X.
12. _¥Xÿ D$Vr H$moUË`m ^mJm_Ü`o AmT>iVmV?
13. dZñnVr _Yrb A{nËdMoMr H$m`} gm§Jm.
14. dZñnVr _Yrb gmb (cork) g§ajUmË_H$ D$Vr åhUyZ H$go H$m`© H$aVo?
15. Imbrb Vº$m nyU© H$am.

ñWybH$moZ

*****
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àH$aU 7

JVr (Motion)

X¡Z§{XZ OrdZmV AmnU nmhVmo H$s, H$m§hr dñVy pñWa AgyZ H$m§hr dñVy J{V_mZ AgVmV. 
njr CS>VmV, _mgo nmohVmV, aº$ Zgm Am{U aº$dm{hÝ`mVyZ dmhVo Am{U H$maJmS>çm, AUy, aoUy, 
J«h, Vmao Am{U AmH$meJ§Jm øm gd© J{V_mZ AmhoV. Amnë`mbm AmH$bZ hmoVo H$s EImXr 
dñVy O|ìhm H$mbm~amo~aM Amnbr pñWVr (ñWmZ) ~XbVo Vo§ìhm Vr J{V_mZ Amho. _mÌ H$m§hr 
KQ>Zm§_Ü`o H$moUË`mhr nwamì`m{edm` AmnU JVrbm J«mø _mZVmo. CXmhaUmW© YyirMo H$U. nmZo 
d \$m§ÚmÀ`m hbÊ`mdê$Z dmè`mbm JVr Amho Ago AmnU J«mø _mZVmo. gy`m}X`, gy`m©ñV Am{U 
G$VwVrb ~Xb H$moUË`m H$maUm§_wio hmoV AgVrb? H$m Vo n¥ÏdrÀ`m JVr_wio KS>Vo? Oa Vo gË` 
Agob Va AmnU WoQ> n¥Ïdr J{V_mZ Amho Ago H$m J«mø _mZV Zmhr?

EImXr dñVy EImÚm ì`º$sbm J{V_mZ dmQ>V Agob Am{U EImÚmbm Vr pñWa hr dmQ>V 
Agob, ~g _YyZ àdmg H$aUmè`m àdmem§Zm añË`mÀ`m ~mOybm Agbobr PmS>o-PwSw>no _mJo OmV 
Agë`mMm ^mg hmoVmo. Va añË`mda Wm§~boë`m EImÚm ì`º$sg ~g Am{U ~g_Yrb àdmgr 
J{V_mZ Agë`mMo OmUdob. _mÌ ~g_Yrb àdmembm Amnë`m eoOmarb àdmgr pñWa Agë`mMo 
OmUdob. hr {ZarjUo H$m` Xe©{dVmV?

~è`mMem JVr Jw§VmJw§VrMo AmhoV. H$m§hr dñVy gai aofoV J{V_mZ AgVrb Va BVa H$m§hr 
dñVy dVw©imH$ma _mJm©V J{V_mZ AgVrb. H$m§hr MH«$s` JVrV AgVrb Va `m àH$aUmV 
gwédmVrbm AmnU EH$m gaiaofoV J{V_mZ AgUmè`m dñVw{df`r {eHy$`m. Ë`mM ~amo~a Aem 
àH$maÀ`m JVrMr AmnU H$m§hr gmYr g_rH$aUo Am{U AmboIm§À`m ghmæ`mZo {díbofU H$ê$. 
Ë`mZ§Va AmnU dVw©imH$ma JVr {df`r MMm© H$ê$.

CnH«$_ -7.1

OO 	Vw_À`m dJm©À`m q^Vr pñWa AmhoV H$s J{V_mZ `m{df`r MMm© H$am.

CnH«$_ -7.2

OO 	Vwåhr H$YrVar pñWa AmJJmS>rV ~gbobo AgVmZm gwÕm J{V_mZ Agë`mgmaIo AZw^dbo 
Amho H$m`?

OO Vw_Mm AZw^d gm§Jm Am{U MMm© H$am.
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{dMma H$ê$Z H¥$Vr H$am (Think and Act) :

H$m§hr doim AmnUmg Amnë`m g^modVmbÀ`m J{VOÝ` nXmWm©_wio AmnU YmoŠ`mV Agë`mgmaIo 
dmQ>Vo. àm_w»`mZo JVr Oa A{Z`§{ÌV Agob Am{U A{Z`{_V Agob Va Oer ̂ ê$Z dmhUmar 
ZXr, MH«$sdmXi Am{U ËgwZm_r dJ¡ao. `m CbQ> {Z`§{ÌV JVr _mZdmgmR>r godmXm`H$ R>aVo. 
Oer Ob{dÚwV eº$sMr {Z{_©Vr. H$m§hr dñVw§nmgyZ {Z_m©U hmoUmè`m A{Z`{_V JVrMm Aä`mg 
H$aUo Am{U Ë`mda {Z`§ÌU R>odÊ`mg {eH$Uo Oê$ar Amho Ago Vwåhmg dmQ>Vo H$m`?

7.1 JVrMo ñnï>rH$aU (Describing Motion) :

EImÚm dñVwMo {R>H$mU AmnU EImÚm g§X^© q~XÿMm AmYma KoD$Z R>a{dVmo. ho AmnU EH$m 
CXmhaUmMm Cn`moJ H$ê$Z g_OmdyZ KoD$. Ago g_Om H$s, EH$m JmdmVrb emim aoëdo ñQ>oeZÀ`m 
CÎmaog 2 {H$._r. A§Vamda Amho. `oWo AmnU emioMo {R>>H$mU aoëdo-ñQ>oeZbm g§X^© q~Xÿ _mZyZ 
gm§{JVbo Amho. Aem àH$mao BVa CXmhaUo KoD$Z gwÕm Amnë`m gmo`rZwgma Vo R>ady eH$Vmo. Aem 
àH$mao EImÚm dñVyMo {R>H$mU ñnï> H$aÊ`mgmR>r AmnUmg _yi q~Xÿ g§X^© åhUyZ ¿`mdm bmJVmo.

7.1.1 aofr` JVr (Motion along a straight line) :

JVrMm gdm©V gmYm àH$ma åhUOo aofr` JVr hmo`. AmnU àma§^r ho EH$m CXmhaUmgh 
g_OyZ KoD$. g_Om EH$ dñVy gaiaofoV J{V_mZ Amho. dñVy ‘O’ q~XÿnmgyZ Amnbm àdmg gwê$ 
H$aVo Ë`mbm g§X^© q~Xÿ _mZbo OmVo. (Am. H«$. 7.1) doJdoJù`m jUr A, B Am{U C hr Ë`m 
dñVwMr pñWVr Amho. àma§^r dñVy C nmgyZ B H$S>o Am{U VerM A H$S>o nmohmoMVo Am{U Ë`mZ§Va 
Vr nwÝhm naV Ë`mM _mJm©Zo B H$Sy>Z C H$S>o nmohMVo.

Am. H«$. 7.1 gaiaofr` J{VVrb dñVyMr pñWVr

	 dñVyZo AmH«${_bobm EHy$U _mJ© Amho OA+AC åhUOoM 60 km + 35 km = 95 
km. ho Ë`m dñVyMo AmH«${_bobo A§Va Amho. Aem àH$mao A§Va ñnï> H$aÊ`mgmR>r AmnUmg \$º$ 
g§»`mË_H$ qH$_VtMr JaO AgVo {XeoMr Zmhr. Aer H$m§hr n[a_mUo AmhoV H$s Ë`m§Mo ñnï>rH$aU 
H$aÊ`mgmR>r Ho$di g§»`mË_H$ qH$_VrMr JaO AgVo. EImÚm ^m¡{VH$ n[a_mUmMr g§»`mË_H$ 

qH$_V åhUOoM "_mZ (magnitude)' hmo`. ̀ m CXmhaUmdê$Z Vwåhr ‘C’ n`ªVMo Ama§^ q~Xÿ ‘O’ 

nmgyZMo A§Va H$mTy> eH$mb? hm \$aH$ Vwåhmbm dñVyMo O nmgyZ C n`ªVMo A H$Sy>Z Pmbobo 
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"{dñWmnZ' Xe©{dVmo. Aem àH$mao Ama§^ q~Xÿ nmgyZMo A§[V_ q~Xÿ n`ªVMo H$_rV H$_r A§Va 

åhUOo {dñWmnZ hmo`.

EImÚm dñVyMo {dñWmnZ Ë`mZo AmH«${_boë`m EHy$U A§VamÀ`m g_mZ Agy eHo$b H$m`? Am. 

H«$. 7.1 _Ü`o {Xbobo CXmhaU g_OmdyZ ¿`m. dñVyÀ`m ‘O’ Vo A n`ªVÀ`m JVrgmR>r H$mT>bobo 

A§Va 60 {H$._r. Amho Am{U {dñWmnZmMr qH$_V (_mZ) gwÕm 60 {H$._r. Amho. O|ìhm dñVy  

O nmgyZ A H$S>o Am{U nwÝhm ‘B’ H$S>o `oVo V|ìhm AmH«${_bobo EHy$U A§Va = 60 {H$._r. + 25  

{H$._r. = 85 {H$._r. hmoVo. nU {dñWmnZmMr qH$_V = 35 {H$._r. hmoVo. Aem àH$mao AmnU 

g_Oy eH$Vmo H$s {dñWmnZmMr qH$_V (35 {H$._r.) hr AmH«${_boë`m EHy$U _mJm©À`m (85 

{H$._r.) bm§~rer g_mZ ZgVo. VgoM AmnU OmUy eH$Vmo H$s gXa KQ>ZoV {dñWmnZmMr qH$_V 

eyÝ` hmoD$ eH$Vo. _mÌ AmH«${_bobo A§Va eyÝ` hmoD$ eH$V Zmhr. darb CXmhaUmV dñVy nwÝhm 

_mJo Amë`mg Vr _yb q~Xÿer ‘O’ er (V§VmoV§V `oD$) eH$Vo åhUyZ {dñWmnZ eyÝ` hmoVo. _mÌ 

AmH«${_bobo A§Va OA + AO = 60 km + 60 km = 120 km hmoVo. Aem àH$mao {dñWmnZ 

Am{U A§Va `m XmoZ {^Þ amer Ë`m dñVyMr JVr åhUOo H$mb Am{U g§X^© q~Xÿ bjmV KoD$Z 

pñWVrV Pmbobm Amho ho ñnï> H$aVmV.

CnH«$_ 7.3

OO EH$ _rQ>a nÅ>r Am{U EH$ bm§~ Xmoar ¿`m.
OO EH$m ~mñHo$Q> ~m°b _¡XmZmÀ`m EH$m H$monè`mH$Sy>Z {déÕ H$monè`mn`ªV MmbV Om.

OO Vwåhr AmH«${_bobo A§Va Am{U KS>bobo {dñWmnZ _moOm.

OO `m XmoÝhr _Ü`o Vwåhr H$moUVm \$aH$ AZw^dbm?

CnH«$_ 7.4

OO dmhZm§_Ü`o AmH«${_bobo A§Va Xe©{dÊ`mgmR>r EH$ CnH$aU ~g{dbobo AgVo. Ë`mbm 

AmoS>mo_rQ>a Ago åhUVmV. EH$ H$ma ^wdZoídanmgyZ {X„rn`ªV Mmb{dbobr Amho. 

AmoS>mo_rQ>aMo àma§^rMo arqS>J Am{U A§{V_ arqS>J `mVrb \$aH$ 1850 {H$._r. Amho. Va 

^maVmMm añVm ZH$mem nmhÿZ ^wdZoída Am{U {X„r n`ªVMo A§Va emoYm.
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àíZ :
1.	 EH$m dñVyZo H$m§hr A§Va H$mQ>bobo Amho. Ë`mMo {dñWmnZ eyÝ` Agy eHo$b H$m? CÎma 

hmo` Ago Agob Va CXmhaUmgh CÎma ñnï> H$am.

2.	 EH$ eoVH$ar Mm¡agmH¥$Vr eoVmÀ`m gr_oH$Sy>Z 10 {_{ZQ>o 40 goH§$XmV \o$ar nyU© H$aVmo. 
Va 2 {_{ZQ>o 20 goH§$Xm_Ü`o Pmboë`m {dñWmnZmMr qH$_V Ë`mÀ`m _yiñWmZmnmgyZ 
{H$Vr?

3.	 {dñWmnZmÀ`m ~m~VrV Imbrbn¡H$s H$moUVo {dYmZ gË` Amho?
	 a)	Vo eyÝ` Agy eH$V Zmhr.
	 b)	Ë`mMr qH$_V nXmWm©Zo AmH«${_boë`m A§Vamnojm A{YH$ AgVo.

7.1.2 g_mZJVr Am{U Ag_mZ JVr (Uniform and Non uniform Motion) :
EH$ dñVy EH$m gaiaofoV J{V_mZ Amho Ago _mZy Vr n{hë`m goH§$XmV 5 _r. àdmg H$aVo. 

Xþgè`m goH§$XmV 5 _r. {Vgè`m goH§$XmV 5 _r. Am{U Mm¡Ï`m goH§$XmV 5 _r. àdmg H$aVo. `m 
àH$mamV dñVy àË`oH$ goH§$Xmg 5 _r. A§Va H$mQ>Vo. `oWo dñVy g_mZ H$mbmV g_mZ A§Va H$mQ>Vo. 
`m JVrbm "g_mZ JVr' Ago åhUVmV. H$mbmMm AdYr `oWo bhmZ Agmdm. Amnë`m X¡Z§{XZ 
OrdZmV gwÕm AmnU Aem AZoH$ KQ>Zm nmhVmo OoWo dñVy g_mZ H$mbmV g_mZ A§Va AmH«$m{_Vmo. 
CXmhaUmW© JXu Agboë`m añË`mda MmbUmar H$ma qH$dm EImÚm CÚmZmV Om°qJJ H$aUmar ì`º$s 
hr Ag_mZ JVrMr H$m§hr CXmhaUo AmhoV.

CnH«$_ -7.5

Vº$m 7.1 _Ü`o A Am{U B `m XmoZ dñVy§À`m JVr {df`r _m{hVr {Xbobr Amho. Ë`mMo 
H$miOrnyd©H$ narjU H$am Am{U R>adm H$s dñVy EH$ g_mZ JVrV Amho H$s Ag_mZ JVrV Amho?

Vº$m 7.1
H$mb A dñVyZo AmH«${_bobo

A§Va _r. _Ü`o
B dñVyZo AmH«${_bobo 

A§Va _r. _Ü`o
9:30 am
9:45 am
10:00 am
10:15 am
10:30 am
10:45 am
11:00 am

10

20

30

40

50

60

70

12

19

23

35

37

41

44
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7.2 JVrÀ`m XamMo _mnZ (Measuring the Rate of Motion) :
AmH¥$Vr H«$. 7.2 _Yrb n[apñWVtMo {Z[ajU H$am. 7.2 (a) 

Am. H«$. 7.2

_Ü`o Jmob§XmOr H$aÊ`mMr JVr 143 {H$._r./Vmg. `mMm AW© 
H$m`? 7.2 (b) _Yrb gyMZm \$bH$mdê$Z Vwåhmbm H$m` g_Obo?

EImXo {Xbobo A§Va H$mnÊ`mgmR>r doJdoJù`m dñVy 
doJdoJim H$mb KoD$ eH$VmV. H$m§hr dñVy doJmV OmD$ eH$VmV 
Va H$m§hr gmdH$me OmVmV. dñVyÀ`m doJmMm Xa doJdoJim 
Agy eH$Vmo. VgoM doJdoJù`m dñVy gma»`mM doJmZo gwÕm 
OmD$ eH$VmV. EH$H$ H$mbmV nXmWm©Zo (dñVyZo) AmH«${_boë`m 
A§Vamg Mmb (speed) Ago åhUVmV. Am§Vaamï´>r` nÕVrV 
(SI nÕVrV) MmbrMo EH$H$ _rQ>a Xa goH§$X Amho. Vo g§koÀ`m 
ñdê$nmV ms–1 qH$dm m/s, MmbrMo EH$H$ g|Q>r_rQ>a Xa goH§$X 
(cms–1) Am{U {H$bmo_rQ>a Xa Vmg (Kmh–1) Aer AmhoV. 
EImÚm dñVyMr Mmb ñnï> H$aÊ`mgmR>r AmnUmg Ë`mMm Ho$di 
"Xa' Amdí`H$ AgVmo. Oê$ar Zmhr H$s EImÚm dñVyMr Mmb 
hr pñWa AgVo. ~amM doim dñVy Ag_mZ JVrV AgVo. Ë`m_wio 
Aemdoir dñVyMr Mmb ñnï> H$aÊ`mgmR>r gamgar Mmb {dMmamV 
KoVbr OmVo. EImÚm dñVyMr gamgar Mmb Ë`m dñVyZo AmH«${_boë`m EHy$U A§Vamg bmJboë`m 
EHy$U H$mbmZo ^mJyZ {_i{dbr OmVo.

gamgar Mmb =
  AmH«${_bobo EHy$U A§Va

		          bmJbobm EHy$U H$mb

EImXr dñVy ‘s’ BVHo$ A§Va ‘t’ BVŠ`m H$mbmV AmH«${_V Agob Va {VMr Mmb v Agob.

  v= s
t               (7.1)

ho AmnU EH$m CXmhaUmZo g_OmdyZ KoD$.

	 EH$ H$ma 100 {H$._r. BVHo$ A§Va XmoZ VmgmV AmH«${_Vo. Ë`m H$maMr gamgar Mmb 
50 {H$._r./Vmg (50 kmh–1) Amho. `mMm AW© Vr H$ma H$m§hr doim 50 {H$._r./Vmg nojm 
A{YH$ Va H$m§hr doim 50 {H$._r./Vmg nojm H$_r MmbrZo Jobobr Agob. H$m§hr doim VrZo 
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ObX àdmg Ho$bm Am{U H$m§hr doim Ë`mnojm hiwdma àdmg Ho$bm.

CXmhaU 7.1 	 EH$ dñVy 16 _r A§Va 4 goH§$XmV AmH«${_Vo Am{U nwT>rb 16 _r. A§Va 2 
goH§$XmV AmH«${_Vo. Va Ë`m dñVyMr gamgar Mmb {H$Vr?

CH$b : 

dñVyZo AmH«${_bobo EHy$U A§Va = 16 _r. + 16 _r. = 32 _r.

KoVbobm EHy$U H$mb = 4 go. + 2 go. = 6 go.

gamgar Mmb =
  AmH«${_bobo EHy$U A§Va

			   bmJbobm EHy$U H$mb

			       =  32 m   = 5.33 _r.go -1

			            6 s

dñVyMr gamgar Mmb 5.33 _r/g|. Amho.

7.2.1 {Xeogh Mmb (Speed with Direction) ({Xem§H$rV JVr)

EImÚm dñVyÀ`m JVrMm Xa A{YH$ ñnï> hmoD$ eH$Vmo Oa AmnU Mmb Am{U {Xem bjmV 
KoD$Z AmnU dñVyÀ`m JVrMm Xa A{YH$ ñnï> H$ê$ eH$Vmo Or amer Mmb Am{U {Xem XmoÝhrZm 
ì`º$ H$aVo Ë`m amerbm doJ Ago åhUVmV. EH$m {ZpíMV {XeoZo hmoUmè`m Mmbrg doJ åhUVmV. 
EImÚm dñVyMm doJ EH$ g_mZ qH$dm Ag_mZ Agy eH$Vmo. dñVyÀ`m Mmbr~amo~a {Xeo~amo~a 
qH$dm XmoÝhr ~amo~a doJ ~Xby eH$Vmo. O|ìhm EImXr dñVy aofr` JVrV ~XbË`m MmbrV Agob 
Va JVr AmnU gamgar doJ Aer ì`º$ H$ê$ eH$Vmo Am{U AmnU gamgar doJ gamgar JVr 
à_mUoM H$mTy> eH$Vmo.

Oa dñVyMm doJ EH$ g_mZ ñdê$nmV ~XbV Agob Va gamgar doJ hm àma§{^H$ JVr Am{U 
A§{V_ JVrÀ`m gamgar BVH$m AgVmo.

gamgar doJ =
  àma§{^H$ doJ + A§{V_ doJ

			            2

	 J{UVr ñdê$nmV Vav =   u + n     			   (7.2)
			                 2
	 OoWo Vav = gamgar doJ,  u = àmW{_H$ doJ,  v = dñVyMm A§{V_ doJ Amho.
		  Mmb Am{U doJmMo EH$H$ g_mZ AgyZ Vo ms–1 qH$dm m/s Amho.
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CnH«$_ -7.6
Vwåhr Vw_À`m KamnmgyZ ~g ñQ>m°n qH$dm emioH$S>o OmÊ`mgmR>r bmJboë`m H$mbmMo _mnZ 

H$am Oa AmnU Amnë`m gamgar MmbÊ`mMm doJ 4 km/h Agm _mZë`mg Amnbo Ka d ~g 
ñQ>m°n qH$dm emim `mVrb A§XmOo A§Va emoYm.

CnH«$_ -7.7
O|ìhm AmH$memV T>J XmQy>Z Ambobo AgVmV V|ìhm drO M_H$Uo Am{U T>Jm§Mo JS>JS>Uo 

`m {H«$`m dma§dma hmoD$ eH$VmV. `mdoir àW_ drO M_H$ë`mMr {XgVo Am{U H$m§hr doimZ§Va 
AmnUmg ÜdZr EoHy$ `oVmo. AmnU gm§Jy eH$mb Ago H$m hmoVo Vo? `m XmoÝhr KQ>Zm_Yrb H$mbm§Va 
EImÚm {S>{OQ>b KS>çmimÀ`m AWdm "ñQ>m°n dm°M'À`m _XVrZo _moOm. drO M_H$Ê`mÀ`m OdimV 
Odirb q~XÿMo A§Va emoYm. (hdo_Ü`o ÜdZrMm doJ = 346 ms–1  AgVmo)

àíZ :
1.	 Mmb Am{U doJ `mVrb \$aH$ {bhm.
2.	 H$moUË`m pñWVrV gamgar doJmMm Xa hm gamgar MmbrÀ`m ~amo~a Agob?
3.	 EImÚm dmhZmMm AmoS>mo_rQ>a H$m` _moOVmo?
4.	 O|ìhm dñVy EH$g_mZ JVrV AgVo. V|ìhm {VMm _mJ© H$gm {XgVmo?
5.	 EH$ {g¾b n¥Ïdrda ̀ oD$Z nmohmoMÊ`mg 5 {_{ZQ>m§Mm H$mb bmJVmo. Va n¥Ïdrda Agboë`m 

ñQ>oeZmnmgyZ Ë`mMo A§Va {H$Vr Agob? ({g¾bMr Mmb = àH$memMr Mmb =   
3 x 108 ms–1)

	 CXmhaU 7.2  : EH$m àdmgmÀ`m àma§^r H$maMo AmoS>mo_rQ>a 2000 km Xe©{dVo Am{U eodQ>r 
2400 km hm AmH$S>m Xe©{dVo. Oa `m àdmgmgmR>r 8 Vmg H$mb bmJbobm Agob Va H$maMr 
Mmb Km h–1 Am{U ms–1 _Ü`o H$mT>m.

CH$b : 
          H$maZo AmH«${_bobo A§Va S = 2400 km – 2000 km 
                                   = 400 km 
A§Va H$mT>Ê`mgmR>r bmJbobm H$mb  t = 8 h

	 H$maMr gamgar Mmb Vav = 
s
t

                          

  =  400 km 
       8 h                
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					         = 50 km/h 
							          

                               

   50 km     1000 m	    1 h
=          ×	 	 ×
      h	       1 km	    3600 s

   				       = 13.9 m/s
					        = 13.9 ms-1

	        =  13.9 ms–1  H$maMr gamgar Mmb 50 kmh–1  qH$dm 13.9 ms–1

CXmhaU 7.3
Cfm 90 _rQ>a bm§~rÀ`m VbmdmV nmohV Amho. EH$m ~mOyH$Sy>Z Xþgè`m ~mOyH$S>o d nwÝhm 

gaiaofoV nmR>r_mJo 180 _r. A§Va H$mQ>Ê`mg 1 {_{ZQ> doi KoVo. Va CfmMr gamgar Mmb Am{U 
gamgar doJ H$mT>m.

CH$b : 
	 CfmZo 1 {_{ZQ>mV H$mQ>bobo EHy$U A§Va = 180 m

	 1 {_{ZQ>mV CfmMo Pmbobo {dñWmnZ = 0 m

\  gamgar Mmb =  H$mQ>bobo EHy$U A§Va
			       bmJbobm EHy$U H$mb

         
           180 m      180 m	   1 min     =              =	                   ×
           1 min	 1 min	          60 s =  3 ms–1

	
\  gamgar doJ =

 
       {dñWmnZ

			         bmJbobm EHy$U H$mb

		                =   0m
                                 60s
                           =    0 ms-1 

	 \  CfmMr gamgar Mmb = hr 3 ms–1  Am{U gamgar doJ  0 ms–1  Amho.

7.3 doJmÀ`m n[adV©ZmMm Xa

H$moUË`mhr EH$ g_mZ aofr` JVrV AgUmè`m dñVyMm doJ H$mbm~amo~a pñWa AgVmo. `m 
KQ>ZoV H$moUË`mhr H$mbm§VamV doJmV Pmbobm ~Xb eyÝ` AgVmo. ̀ m CbQ> Ag_mZ JVrV doJmMm 
Xa gVV ~XbV AgVmo. Ë`mMm Xa doJdoJù`m doir d doJdoJù`m q~Xÿda doJdoJim AgVmo. 
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H$moUË`mhr H$mbm§VamV Vmo eyÝ` hmoV Zmhr. AmnU AmVm doJmVrb ~Xb ì`º$ H$ê$ eHy$ H$m? 
Aem àH$maÀ`m àíZm§Mr CÎmao XoÊ`mgmR>r AmnUmg AmUIr EH$ ̂ m¡{VH$ amer ËdaUm{df`r OmUyZ 
¿`mdr bmJob. EH$H$ H$mimVrb doJmV Pmbobm ~Xb åhUOo ËdaU hmo`. AWm©V,

  	        ËdaU  =  doJmV Pmbobm ~Xb
			          KoVbobm H$mb

Oa EImÚm dñVyMm àmW{_H$ doJ ‘u’ ~XbyZ ‘t’ BVŠ`m H$mbmV ‘v’ hmoV Agob Va ËdaU 
‘a’ Imbrb à_mUo _m§S>Vm `oB©b.

			 

      v - u			 		 a =         t
   

(7.3)

`m àH$maÀ`m JVrbm ËdaUr` JVr Ago åhUVmV. Oa ËdaU doJmÀ`m {XeoZo Agob Va Vo 
YZ ËdaU _mZbo OmVo d ËdaU doJmÀ`m {déÕ {XeoZo Agob Va G$U ËdaU Ago _mZbo OmVo. 
ËdaUmMo S.I  nÕVrVrb EH$H$ ms–2 Amho.

EImXr dñVy EH$m gaiaofoV J{V_mZ Agob Am{U doJ g_mZ H$mbmdYrV g_mZ à_mUmV 
dmT>V AWdm KQ>V Agob Ë`m dñVyMo ËdaU "EH$g_mZ ËdaU' Amho. Ago åhQ>bo OmVo. EImXr 
dñVy ñdV§ÌnUo dê$Z Imbr nS>V Agob Va Vo EH$ g_mZ ËdaUr` JVrMo EH$ CXmhaU Amho. 
`m CbQ> EImXr dñVy Ag_mZ ËdaUr` JVrV OmD$ eH$Vo Oa {VMm doJ Ag_mZ[aË`m ~XbV 
Agob Va CXmhaUmW© EImXr H$ma EH$m gaiaofr` añË`mdê$Z OmVmZm Ag_mZ XamZo Amnbr 
Mmb ~XbV Agob Va Vr H$ma Ag_mZ ËdaUr` JVrV Amho Ago åhQ>bo OmVo.

CnH«$_ -7.8

OO AmnU Amnë`m X¡Z§{XZ OrdZmV AZoH$ àH$maÀ`m JVtMo àH$ma AZw^dbm Agmb. 
Á`m_Ü`o àm_w»`mZo 

	 a)	 ËdaU JVrÀ`m {XeoZo Amho.
	 b)	ËdaU JVrÀ`m {déÕ {XeoZo Amho.
	 c)	 ËdaU EH$g_mZ Amho.
	 d)	ËdaU Ag_mZ Amho.

OO da {Xboë`m àË`oH$ àH$maÀ`m JVrH$[aVm AmnU àË`oH$s EH$ CXmhaU XoD$ eH$mb?
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CXmhaU 7.4 : amhþb Amnbr gm`H$b pñWa pñWVrnmgyZ MmbdyZ 30 goH§$Xm_Ü`o 6 ms–1 
BVH$m doJ àmá H$aVmo. Vmo Ë`mZ§Va Agm ~«oH$ bmdVmo H$s gm`H$bMm doJ nwT>rb 5 goH§$XmV H$_r 
hmoD$Z 4 ms–1 BVH$m hmoVmo. XmoÝhr pñWVrV gm`H$bÀ`m ËdaUmMo _mnZ H$am.
CH$b : 

n{hë`m pñWVr_Ü`o
àmW{_H$ doJ  u = 0
A§{V_ doJ  v = 6 ms–1

H$mb  t = 30 s

	 \  a = v-u
        t   (7.3)  g_rH$aUmdéZ

 a, u, v Am{U t À`m darb qH$_Vr g_rH$aUmV KmbyZ

	 a  =  (6 ms–1 – 0 ms–1)
		           30 s
	 a  = 0.2 ms–2

Xþgè`m pñWVr _Ü`o

	 àmW{_H$ doJ    u = 6 ms–1

	 A§{V_ doJ        v = 4 ms–1

	 H$mb                t = 5 s
	             

   a = 
 (4 ms–1 – 6 ms–1)

		                       5 s
	            = – 0.4 ms–2

n{hë`m pñWVrV gm`H$bMo ËdaU  0.2 ms–2 Amho Am{U Xþgè`m pñWVrV  
– 0.4 ms–2 Amho.

àíZ :
1.	 H|$ìhm Vwåhr EH$ dñVy.
	 a)  Vr EH$ g_mZ ËdaUr` JVrV Amho?
	 b)  Vr Ag_mZ ËdaUr` JVrV Amho? Ago gm§Jy eH$mb?

2.	 EH$m ~gMr Mmb 5 goH§$Xm_Ü`o 80 km h–1 hÿZ H$_r hmoD$Z 60 km h–1 hmoVo. Va 
~gMo ËdaU H$mT>m.
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3.	 EH$ AmJJmS>r ñQ>oeZda gwé hmoVo Am{U EH$ g_mZ ËdaUmV 10 {_{ZQ>m_Ü`o 40 km 
h–1  BVH$s Mmb {_i{dVo. Va Ë`mMo ËdaU H$mT>m.

7.4 JVrMo AmboIr` à{V{ZYrËd
AZoH$ KQ>Zm§À`m ~m~VrV _yb^yV _m{hVr OmUH$mar AmboImÀ`m ñdê$nmV Xe©{dVm `oVo. 

CXmhaUmW© EImÚm EH$ {Xder` {H«$Ho$Q> gm_Ý`mÀ`m àgmaUmdoir EImÚm g§KmZo àË`oH$ fQ>H$mV 
_Ü`o {_i{dboë`m Ymdm§Mm Xa Cä`m ñV§^m§À`m ñdê$nmV XmI{dbm OmVmo. Vwåhmbm J{UVmV 
_m{hV Agë`m à_mUo gai aofr` AmboI hm XmoZ MbnXo Agbobo aofr` g_rH$aU gmoS>{dÊ`mg 
_XV H$aVo.

EImÚm dñVyMr JVr Xe©{dÊ`mgmR>r aofr` AmboImMr JaO AgVo. Aem pñWVrV aofr` 
AmboI Xþgè`m amerda Adb§~yZ AgVmo Ago Xe©{dVmo. Ogo A§Va qH$dm doJ Am{U XþgarH$S>o 
H$mb.
7.4.1 A§Va H$mb AmboI

H$mbm~amo~a EImÚm dñVyÀ`m pñWVrV Pmbobm ~Xb A§Va-H$mb AmboImda AmnUmg 
gmo`rñH$a _mn KoD$Z Xe©{dVm `oUo eŠ` Amho. `m AmboImV X-Ajmda H$mb KoVbm OmVmo 
Am{U A§Va Y-Ajmda Xe©{dbo OmVo. A§Va-H$mb AmboI doJdoJù`m n[apñWVrV dmnaVm 
`oVmo. Ogo EImXr dñVw EH$g_mZ MmbrZo OmVo. Ag_mZ MmbrZo OmVo, {dam_ AdñWoV AgVo 
BË`mXr gmR>r.

Amnë`mbm _m{hV Amho H$s O|ìhm EImXr dñVy g_mZ H$mbmV g_mZ A§Va ê$nmV AgVo. 
V|ìhm {VMr Mmb EH$g_mZ AgVo. `oWo Ago {XgyZ `oVo H$s dñVyZo H$mQ>bobo A§Va H$mbmÀ`m 
g_à_mUmV AgVo. AemàH$mao EH$g_mZ Mmbr _Ü`o A§Va Am{U H$mb `m§Mm AmboI EH$ 
gai aofm AgVo. Á`m à_mUo Vwåhr AmH¥$Vr 7.3 _Ü`o nmhVm. AmboIm_Yrb OB ̂ mJ Xe©{dVmo 
H$s, A§Va EH$g_mZ XamZo dmT>V Amho. Oa AmnU Y-Ajmda {dñWmnZ Xe©{dbo Va EH$g_mZ 
MmbrÀ`m EodOr AmnU EH$g_mZ doJ `m eãXmbm Cn`moJ H$ê$ eH$Vmo.

AmH¥$Vr H«$. 7.3  EH$g_mZ MmbrV OmUmè`m EImÚm dñVyMm A§Va-H$mb AmboI.
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A§Va-H$mb AmboImMm Cn`moJ AmnU EImÚm dñVyMr Mmb g_OmdyZ KoÊ`mgmR>r H$ê$ eH$Vmo. 
Ago H$aÊ`mgmR>r AmH¥$Vr H«$_m§H$ 7.3 _Yrb ‘AB’ ̀ m N>moQ>çm ̂ mJmMm {dMma H$am A q~XÿnmgwZ 
X-Ajmbm EH$ g_m§Va aofm Am{U B q~XÿnmgyZ Y Ajmbm EH$ g_m§Va aofm H$mT>m. ̀ m XmoÝhr aofm 
q~Xþ ‘C’ bm OmoSy>Z EH$ {ÌH$moU ABC V`ma hmoVmo. AmVm AmboIm_Ü ò AC ̂ mJ (t2–t1) H$mbm§Va 
Xe©{dVmo Va BC darb (S2–S1) A§Va Xe©{dVmo. Oa AmnU AmboImÛmao nm{hbo Va dñVy A nmgyZ B H$S>o  
JVr_mZ Amho Voìhm hr dñVy (S2–S1) A§Va (t2–t1) ̀ m H$mbmdYrV AmH«${_Vo. AemàH$mao EImÚm dñVyMr

Mmb V Imbrb à_mUo ì`º$ H$aVm `oVo.	  v = s2-s1

t2- t1

              (7.4)
	        
ËdaUr` JVrgmR>r gwÕm AmnU A§Va-H$mb AmboI H$mTy> eH$Vmo. Vº$m 7.2 EH$m H$maZo 

2 goH§$X BVŠ`m H$mbmV AmH«${_bobo A§Va Xe©{dVmo.

   

Am. 7.4 Ag_mZ doJmZo OmUè`m 
H$maMm A§Va - H$mb AmboI

Vº$m 7.2 H$maZo R>am{dH$ H$mbmV  
AmH«${_bobo A§Va

H$mb goH§$Xm_Ü`o
0
2
4
6
8
10
12

A§Va _rQ>a _Ü`o
0
1
4
9
16
25
36

	 H$maÀ`m JVrgmR>r Am. H«$. 7.4 _Ü`o A§Va-H$mb AmboI Xe©{dbobm Amho. `oWo 
AmboImMm AmH$ma `mnydu XmI{dboë`m Am. H«$. 7.3 _Yrb A§Va-H$mb AmboImnojm {^Þ 
Amho ho bjmV ¿`m. `m AmboImMo ñdê$n H$maZo AmH«${_bobo A§Va d H$mb `m g§X^m©V Aaofr` 
~Xb Xe©{dVo. Aem àH$mao 7.4 _Ü`o AmboI AmnUmg Ag_mZ MmbrMo Xe©Z KS>{dVmo.

7.4.2 doJ-H$mb AmboI 

gai aofoV OmVmZm EH$H$ H$mbmV EImÚm dñVwÀ`m doJmV hmoUmam ~Xb doJ-
H$mb AmboImZo Xe©{dVm `oVmo. `m AmboImV × Ajmda doi Xe©{dbobm Amho.  `m 
AmboIm_Ü`o Y-Ajmda doJ Xe©{dbobm AgVmo. Oa dñVy EH$g_mZ doJmZo J{V_mZ 
Agob Va H$mbm~am o~a doJ-H$mb AmboImÀ`m C§MrV H$m oUVmM ~Xb hmoV Zmhr  
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(Am. H«$. 7.5) à_mUo. 40 km h–1 BVŠ`m EH$g_mZ doJmZo OmUmè`m H$magmR>r doJ-H$mb AmboI

EH$ gaiaofm AgVmo. AmnUmg _m{hV Amho H$s.   

EImXr dñVy EH$g_mZ doJmZo OmV Agob Va Ë`m

Am. H«$. 7.5 EH$g_mZ JVrVrb H$magmR>r 
doJ-H$mb AmboI.

dñVyMo {dñWmnZ ho doJ Am{U H$mb `m§À`m JwUmH$mamZo 
àmá H$aVm `oVo. doJ-H$mb AmboImZo ì`mnbobo joÌ 
Am{U H$mb Aj ho {dñWmnZmÀ`m XamÀ`m g_mZ AgVo.

EImÚm H$maZo t1 Am{U t2 `m H$mb_`m©XoV AmH«${_
bobo A§Va AmH¥$Vr 7.5 dê$Z g_OmdyZ KoÊ`mgmR>r 
AmboImda t1 & t2 À`m g§JV q~Xÿdê$Z b§~ H$mT>m. 40 
Km h–1 BVH$m doJ Xe©{dÊ`mgmR>r AC qH$dm BD C§Mr 
Am{U H$mb (t2–t1) bm§~r AB  Xe©{dVo. åhUyZ H$maZo AmH«${_bobo ‘S’ ho A§Va Imbrbà_mUo 
Xe©{dbo OmVo.

	 S  =  AC x CD
	     =  [ (40 Km h–1) x (t2–t1) h ]
	     =  40 (t2–t1) Km

    \ S = ABDC `m Am`VmMo joÌ\$i (AmH¥$. H«$. 7.5 _Yrb aoIm§H$sV ^mJ)

doJ-H$mb AmboImÀ`m ghmæ`mZo AmnU EH$g_mZ ËdaUr` JVrMm gwÕm Aä`mg H$ê$ 
eH$Vmo. Ago _mZy `m H$s B§{OZmMo narjU H$aÊ`mgmR>r EH$ gai añË`mda MmbH$ MmbdV 
Amho. MmbH$mÀ`m eoOmar ~gbobr EH$ ì`º$s àË`oH$ 5 goH§$XmZ§Va pñnS>mo_rQ>a darb doJmMr 
Zm|X H$ê$Z KoV Amho. doJdoJù`m doiobm H$maMm doJ Vº$m H«$. 7.3 _Yrb VŠË`mV ms–1  d 
Km h–1  _Ü`o XmI{dbobm Amho.
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`m pñWVr_Ü`o H$maÀ`m JVrgmR>r doJ-H$mb AmboI Am. H«$. 7.6 _Ü`o Xe©{dbobm Amho. 
AmboImMo ñdê$n Ago Xe©{dVo H$s EH$ g_mZ H$mbmdYrV doJmV Pmbobm ~Xb gwÕm EH$ g_mZ 
Amho. AemàH$mao EH$ g_mZ ËdaUr` JVrgmR>r doJ-H$mb AmboI gwÕm gai aofm AgVmo.

doJ

Am. H«$. 7.6 EH$g_mZ ËdaUr` JVrV Agboë`m H$maMm doJ-H$mb AmboI

H$maZo AmH«${_bobo A§Va AmnU doJ-H$mb AmboImÀ`m _XVrZo 

Am. H«$. 7.7 Ag_mZ ËdaUr` JVrV 
Agboë`m dñVyMm doJ-H$mb AmboI

H$mTy> eH$Vmo. {Xboë`m H$mbmV doJ-H$mb AmboImMo joÌ\$i 
H$maZo H$mQ>bobo A§Va ({dñWmnZmMm Xa) Xe©{dVo. Oa H$ma 
EH$g_mZ doJmZo J{V_mZ Agob Va H$maZo AmH«${_bobo A§Va 
ABCD ̀ m joÌ\$imZo Xe©{dVm ̀ oVo. (Am. H«$. 7.6) H$maÀ`m 
doJmMm Xa ËdaUr` JVr_wio ~XbV Agë`mZo H$maZo  
AmH«${_bobo A§Va ‘S’ ho (Am. H«$. 7.6) _Ü`o doJ-H$mb 
AmboImZo ABCD  `m joÌ\$imZo Xe©{dVm `oVo.
S  =  ABCDE  Mo joÌ\$i
    =  Am`V  ABCD Mo joÌ\$i + {ÌH$moU ADE 
         Mo joÌ\$i
    =  AB x BC + 1/2 (AD x DE)

Ag_mZ ËdaUr` JVrÀ`m ~m~VrV _mÌ doJ-H$mb 
AmboI H$moUË`mhr AmH$mamÀ`m AmH¥$VrÀ`m ñdê$nmV Agy 
eH$Vmo.

Am. H«$. 7.7 (a) _Yrb doJ-H$mb AmboI Aem dñVyMr JVr XmIdV Amho {OMm doJ 
H$mbmZwgma H$_r hmoV Amho Am{U Am. H«$. 7.7 (b) _Yrb doJ-H$mb AmboI Aem dñVyMr 
JVr XmIdV Amho. {OÀ`m doJm_Ü`o Ag_mZ ~Xb hmoV Amho. ho AmboI OmUyZ KoD$`m.
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CnH«$_ -7.9
Imbrb 7.4 VŠË`m_Ü`o EH$m AmJJmS>rMm A, B Am{U C `m VrZ ñQ>oeZdarb AmJ_Z 

hmoÊ`mMr Am{U àñWmZ H$aÊ`mMr doi Am{U ‘A’ ñQ>oeZnmgyZ B Am{U C ñQ>oeZMo A§Va {Xbo 
Amho.

Vº$m 7.4  A ñQ>oeZnmgyZ B Am{U C ñQ>oeZMo A§Va Am{U AmJJmS>rMr 
AmJ_Z Am{U àñWmZmMr doi

ñQ>oeZ A nmgyZMo A§Va

(Km)
AmJ_ZmMr doi
(Hours) Vmg

àñWmZmMr doi
(Hours) Vmg

A
B
C

0
120
180

08:00
11:15
13:00

08:15
11:30
13:15

OO AmJJmS>r XmoZ ñQ>oeZm§À`m Xaå`mZ EH$g_mZ JVrZo OmV Amho Ago _mZyZ doJ-H$mb 
AmboI aMm Am{U Ë`mMo {díbofU H$am.

CnH«$_ -7.10
OO {\$amoO Am{U Ë`mMr ~{hU gm{Z`m gm`H$brdê$Z Amnë`m emiobm OmVmV. Amnë`m 

KamnmgyZ XmoKohr EH$mM doiobm {ZKVmV. nU EH$mM _mJm©dê$Z OmD$Z gwÕm Vo doJdoJù`m 
doiobm emiobm nmohMVmV. Vº$m H«$. 7.5 _Ü`o doJdoJù`m doiobm Ë`mZr AmH«${_bobo 
A§Va {Xbo Amho.

Vº$m 7.5  {\$amoO Am{U gm{Z`mH$Sy>Z Amnë`m gm`H$brdê$Z  doJdoJù`m  
doiobm AmH«${_bobo A§Va

doi
{\$amoOZo AmH«${_bobo

A§Va ({H$._r.)
gm{Z`mZo AmH«${_bobo

A§Va ({H$._r.)
8:00 am
8:05 am
8:10 am
8:15 am
8:20 am
8:25 am

0

1.0

1.9

2.8

3.6

-

0

0.8

1.6

2.3

3.0

3.6

XmoKm§À`m JVrgmR>r g_mZ à_mU KoD$Z A§Va-H$mb AmboI aMm d {díbofU H$am.
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àíZ :
1.	 EImÚm dñVyÀ`m EH$g_mZ Am{U Ag_mZ JVrÀ`m A§Va-H$mb AmboIm§Mo ñdê$n 

H$go AgVo?
2.	 EImÚm dñVyÀ`m JVrÀ`m A§Va-H$mb AmboI hm Oa H$mb Ajmbm g_m§Va AgUmar 

gaiaofm Agob Va Ë`m dñVyÀ`m JVr{df`r Vwåhr H$m` gm§Jy eH$mb?
3.	 EImÚm dñVyÀ`m JVrÀ`m Mmb-H$mb AmboI Oa H$mb Ajmbm g_m§Va AgUmar 

gaiaofm Agob Va Ë`m dñVyÀ`m JVr{df`r Vwåhr H$m` gm§Jy eH$mb?
4.	 doJ-H$mb AmboImÀ`m Imbrb joÌmZo ì`mnbr OmUmar amer H$moUVr?

7.5 J{V{df`H$ g_rH$aUo :

O|ìhm EImXr dñVy EH$g_mZ ËdaUmZo EH$ gaiaofoV _mJ©H«$_U H$arb Agob V|ìhm {VMm 
doJ, J{V_mZ pñWVrb ËdaU Am{U {Z{üV H$mbmdYr_Ü`o AmH«${_bobo A§Va `m§Mm g§~§Y 
H$m§hr g_rH$aUm§er OmoS>bm OmUo eŠ` Amho. Á`m§Zm J{V{df`H$ g_rH$aUo Ago åhUVmV Aer 
J{V{df`H$ g_rH$aUo VrZ AmhoV. Vr Imbrb à_mUo.

	 V  =  u + at         ----- (7.5)
	 S  =  ut + 1 at2    ----- (7.6) 

                           2  
	 2as  =  v2 – u2     ----- (7.7)
`oWo ‘u’ hm Aem dñVyMm àmW{_H$ doJ Amho Or ‘a’ `m EH$g_mZ ËdaUmZo ‘t’ BVŠ`m 

H$mbmdYrgmR>r J{V_mZ Amho. ‘v’ hm A§[V_ doJ Am{U ‘s’ ho ‘t’ H$mbm_Ü ò AmH«${_bobo A§Va Amho. ̀ oWo 
g_rH$aU (7.5) doJ-H$mb g§~§Y Xe©{dVo. VgoM g_rH$aU (7.6) pñWVr-H$mb g§~§Y Xe©{dVo Am{U  
g_rH$aU (7.7) Oo pñWVr Am{U doJ `mVrb g§~§Y Xe©{dVo. Vo g_rH$aU (7.5) Am{U 
(7.6) _Ü`o ‘t’ Mm bmon H$ê$Z {_i{dbo OmD$ eH$Vo. hr [VÝhr g_rH$aUo AmboI nÕVrZo 
gwÕm {_i{dVm `oVmV.

CXmhaU 7.5 EH$ AmJJmS>r pñWa pñWVrVyZ J{V_mZ hmoD$Z 5 {_ZrQ>m_Ü`o {VMm doJ  
72 Km h–1 hmoVmo `oWo EH$g_mZ ËdaU Amho Ago _mZyZ (i) ËdaUmMr qH$_V H$mT>m   
(ii) AmJJmS>rZo hm doJ àmá H$aÊ`mgmR>r AmH«${_bobo A§Va H$mT>m.
CH$b : 

AmnUmg {Xbo Amho H$s
	 u = 0 ;	v = 72 Km h–1 = 20 ms–1  Am{U
	 t = 5	 {_ZrQ> = 300 goH§$X
  (i)   g_rH$aU (7.5) déZ AmnUmg _m{hV Amho H$s
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a =

  (v – u)
	                t
        =  20 ms–1 – 0 ms–1

	                   300 s

	     =   1   ms–2

	           15

(ii)  g_rH$aU (7.7) déZ AmnUmg _m{hV Amho H$s
	   2 as = v2 – u2  =  v2 – 0
	    

s =
   v2

	            2a
	      =     (20 ms–1 )2

	          2 x (1/15) ms–2

	      =  3000 m
	      =  3 km

	    \ AmJJmS>rMo ËdaU 1/15 ms–2 Amho Am{U AmH«${_bobo A§Va 3 Km BVHo$ Amho.

CXmhaU 7.6
EH$ H$ma 18 Km h–1 Vo 36 Km h–1 `m EH$g_mZ ËdaUmZo 5 goH§$Xm_Ü`o OmVo Omo. Va 

(i) ËdaU (ii) Ë`m H$mbmV H$maZo AmH«${_boboA§Va H$mT>m.

CH$b : AmnUmg {Xbobo Amho H$s

	 u = 18 Km h–1 = 5 ms–1  Am{U

	 v = 36 Km h–1 = 10 ms–1  Am{U

	 t = 5 s

i)	g_rH$aU (7.5) déZ AmnUmg _m{hV Amho H$s
	    a =  (v – u)
	                 t
	        =  10 ms–1 – 5 ms–1

	                        5 s
	      = 1 ms–2
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ii)	 g_rH$aU (7.6) déZ AmnUmg _m{hV Amho H$s
	 S = ut + 1/2 at2

	    = 5 ms–1 × 5s + 1
2  × 1ms–2 × (5s)2

	    = 25 m + 12.5 _r
	    = 37.5 _r
H$maMo ËdaU 1 ms–2 Amho Am{U AH«${_bobo A§Va Amho 37.5 m

CXmhaU 7.7

EH$ H$maMo ~«oH$ dmnaë`mZo JVrÀ`m {déÕ {XeoZo 6 ms-2 BVHo$ ËdaU {Z_m©U hmoVo. Oa 
H$ma ~«oH$ bmdë`mZ§Va 2 goH§$XmV Wm§~V Agob Va `m H$mbmV H$maZo AmH«${_bobo A§Va H$mT>m.

CH$b : AmnUmg {Xbobo Amho H$s

	 a = -6 ms–2	 t = 2s  goH§$X Am{U  v = 0 ms–1

	 g_rH$aU (7.5) dê$Z AmnUmg _m{hV Amho H$s

	 v = u + at
	 o = u + (–6 ms–2 ) x 2s
	 qH$dm  u = 12 ms–1

	 g_rH$aU (7.6) AmnUmg {_iVo

	 S = ut + 1/2 at2

	    = (12 ms–1) x (2s) + 1/2 (–6 ms–2 ) (2s)2

	    = 24 m – 12 m
	    = 12 m

Aem àH$mao ~«oH$ dmnaë`mZ§Va Wm§~Ê`mnydu 12 m BVHo$ A§Va OmVo. MmbH$ añË`mda JmS>r 

Mmb{dVmZm nwT>rb JmS>r nmgyZ gwa{jV A§Va H$m R>odVmV `mMo _hËd Vwåhmbm g_Obo H$m`?

àíZ :

1.	 EH$ pñWa ~g 0.1 ms–2 BVŠ`m EH$g_mZ ËdaUmV 2 {_ZrQ>m§V J{V_mZ hmoVo. Va (a) 
{VZo àmá Ho$bobr Mmb H$mT>m. (b) {VZo AmH«${_bobo A§Va H$mT>m.
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2.	 EH$ AmJJmS>r 90 Km h–1 BVŠ`m MmbrZo J{V_mZ Amho. Oa -0.5 ms–2 BVHo$ EH$g_mZ 

ËdaU {Z_m©U H$aÊ`mgmR>r ~«oH$Mm dmna Ho$ë`mg AmJJmS>r Wm§~Ê`mnydu {H$Vr A§Va 

AmH«${_Vo.

3.	 EH$m CVaVrda EH$ Q´>m°br 2 cms–2 BVŠ`m ËdaUmV Imbr OmV Amho. Q´>m°br gwê$ 

Pmë`mda 3 goH§$XmZ§Va {VMm doJ {H$Vr hmoB©b?
4.	 EH$m aoqgJ H$maMo EH$ g_mZ ËdaU 4 ms–2 BVHo$ Amho. gwé Pmë`mZ§Va 10 goH§$XmV 

{VZo AmH«${_bobo A§Va {H$Vr Agob?
5.	 EH$ XJS> darb {XeoZo 5 ms–1 BVŠ`m doJmZo \o$H$bm OmVmo. Ë`mÀ`m J{V_mZ pñWVrV 

ImbÀ`m {XeoZo XJS>mMo ËdaU 10 ms–2 BVHo$ Agob Va Ë`mZo àmá Ho$bobr C§Mr 
{H$Vr? Am{U VoWo nmohmoMÊ`mgmR>r {H$Vr doi bmJob?

7.6 EH$g_mZ dVw©imH$ma JVr :

O|ìhm EImÚm dñVyMm doJ ~XbVmo Voìhm AmnU Ago åhUVmo H$s dñVyV ËdaU {Z_m©U Pmbo. 
doJmV Pmbobm ~Xb hm Ë`mÀ`m doJmÀ`m XamV Pmbobm ~Xb qH$dm {XeoV Pmbobm ~Xb qH$dm 
XmoÝhr_Ü`o Pmbobm ~Xb `m_wio Agy eH$Vmo. Vwåhr Ago EImXo CXmhaU {dMmamV AmUy eH$mb 
H$m`? OoWo EImXr dñVy Amnbm doJ Xa Z ~XbVm \$º$ JVrMr {Xem ~XbVo?

AmH$mamMm ‘mJ©

AmH¥$Vr H«$. 7.8

EH$m YmdnQy>Mr doJdoJù`m AmH$mamÀ`m ~§{XñV _mJm©darb JVr.
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EImÚm dñVyMr ~§{XñV _mJm©darb JVrMo CXmhaU åhUy KoD$. Am. H«$. 7.8 (a) AmnUmg EH$m 
YmdnÅ>rMm ABCD Am`VmH¥$Vr _mJ© Xe©{dVo. Ago g_Oỳ m H$s YmdnQw> AB, BC, CD Am{U 
DA `m gai _mJm©dê$Z EH$g_mZ MmbrZo YmdVmo ñdV…bm Ë`m _mJm©daM R>odÊ`mgmR>r Vmo àË òH$ 
H$monè`mda bJoM Amnbr {Xem ~XbVmo. EH$ \o$ar nyU© H$aÊ`mgmR>r Amnë`m JVrMr {Xem Ë`mbm 
{H$Vr doim ~Xbmdr bmJVo? ho ñnï> Amho H$s Am`VmH$ma _mJm©Zo YmdVmZm Ë`mbm Mma doim 
JVrMr {Xem ~Xbmdr bmJVo.

AmVm Am`VmH¥$Vr _mJm©À`m EodOr fQ>>H$moZmH¥$Vr _mJ© ABCDEF déZ YmdV Amho. Ogo H$s 
Am. H«$. 7.8 (b) _Ü`o Xe©{dë`mà_mUo YmdnQw>bm EH$ \o$am nyU© H$aÊ`mgmR>r àË`oH$ H$monè`mda 
EHy$U ghm doim _mJ© ~Xbmdm bmJob. Oa _mJ© fQ>H$moZmH¥$Vr EodOr Am. H«$. 7.8 (c) _Ü`o 
Xe©{dë`mà_mUo {Z`{_V Aï>H$moZ ABCDEFGH Agob Va H$m` hmoB©b? Ago {XgyZ `oVo H$s 
Oer YmdnÅ>rÀ`m ~mOy§Mr g§»`m dmT>Vo Vgo YmdnQw>bm A{YH$m-A{YH$ doim dimdo bmJVo. 
Oa AmnU YmdnÅ>rÀ`m _mJm©À`m ~mOy A_`m©{XVnUo dmT>{dë`m Va AmH$ma H$gm hmoB©b? Oa 
AmnU Ago H$aV Agy Va AmnUmg {XgyZ `oB©b H$s ~mOy§Mr bm§~r H$_r hmoD$Z EH$ q~Xÿ V`ma 
hmoB©b Am{U YmdnÅ>rMm _mJ© Odinmg dVw©imH$ma hmoB©b. Oa YmdnQw> pñWa doJ XamZo YmdV 
dVw©imH$ma _mJm©dê$Z YmdV Agob Va Ë`mÀ`m doJmV Pmbobm ~Xb hm Ho$di {XeoV Pmboë`m 
~Xbm_wio Agob åhUyZ dVw©imH$ma _mJm©Zo YmdUmam YmdnQw> ho ËdaUr` JVrMo EH$ CXmhaU Amho.

	 Amnë`mbm _m{hV Amho H$s ‘r’ {ÌÁ`m AgUmè`m dVw©imMm narK ‘2pr’ Agm Xe©{dbm 
OmVmo. Oa ‘t’ goH§$X BVŠ`m H$mbmV ‘r’ {ÌÁ`m Agboë`m _mJm©Zo YmdnQw> EH$ \o$am nyU© H$arV 
Agob Va ‘v’ hm doJ Imbrb à_mUo Xe©{dVm `oVmo.

	    v =  2pr                       (7.8)
	              t

EImXr dñVy EH$ g_mZ JVrZo dVw©imH$ma _mJm©Zo J{V_mZ hmoV Agob Va Ë`m JVrg "EH$g_mZ 
dVw©imH$ma JVr' Ago åhUVmV.

CnH«$_ -7.11

OO EH$ Xmoè`mMm VwH$S>m KoD$Z Ë`mÀ`m EH$m Q>moH$mbm EH$ N>moQ>mgm XJS> ~m§Ym, Xmoè`mMo Xþgao 
Q>moH$ hmVmV Yê$Z EH$g_mZ MmbrMm dVw©imH$ma _mJ© ñnï> H$aÊ`mgmR>r XJS> {\$adm Ogo 
AmH¥$Vr H«$_m§H$ 7.9 _Ü`o Xe©{dbo Amho.
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Am. H«$. 7.9 EH$g_mZ doJmZo J{V_mZ XJS> dVw©imH$ma _mJ© {ZX}e H$aVmo

OO AmVm XJS>mgh Xmoè`mbm hmVmVyZ gmoSy>Z Q>mH$m. 

OO AmnU gm§Jw eH$mb H$m` Xmoam gmoS>ë`m~amo~a XJS> H$moUË`m {XeoZo OmB©b? 

OO dVw©imH$ma _mJm©darb doJdoJù`m q~Xÿdê$Z XJS> gmoSy>Z hr H¥$Vr AZoH$ doim H$am. XJS> 
OmÊ`mMr {Xem àË`oH$ doir gmaIrM Amho H$m`? Vnmgm.

Oa Vwåhr bjnyd©H$ {ZarjU Ho$boV Va àË`oH$ doir XJS> gmoS>ë`mZ§Va dVw©imH$ma _mJm©À`m 
ñn{e©Ho$À`m {XeoZo XJS> J{Verb hmoVmo. `m_wio Ago hmoVo H$s EH$Xm XJS> gmoS>ë`mg Á`m {XeoZo 
Vmo JVr_mZ hmoVmo Ë`m jUr VrM {Xem Vmo àmV H$aVmo `mdê$Z Ago {XgyZ `oVo H$s O|ìhm XJS> 
dVw©imH$ma _mJm©Zo J{V_mZ hmoVmo V|ìhm àË`oH$ q~Xÿda Vmo Amnbr {Xem ~XbVmo.

O|ìhm EImXm IoimSy> ñnY}_Ü`o Jmoim AWdm Wmir \o$H$Vmo V|ìhm Vmo Jmoim AWdm Wmir 
hmVm_Ü`o nH$Sy>Z ñdV…^modVr {\$ê$Z dVw©imH$ma JVr àmá H$aVmo. EH$Xm H$m Vr dñVy {Z{üV 
{XoeoZo J{V_mZ Pmbr H$s Á`m {XeoZo Vr gmoS>bobr Amho Ë`mM {XeoZo J{Verb hmoD$Z nwT>o OmVo. 
Ogo darb CnH«$_m_Ü`o XJS> J{V_mZ Pmbm. Aer AZoH$ CXmhaUo Amnë`m n[aM`mMr AmhoV 
H$s {OWo dñVy EH$g_mZ JVrZo dVw©imH$ma _mJm©Zo {\$aVmV. Ogo M§Ð Am{U n¥ÏdrMo J{V_mZ 
AgUo CnJ«hmMo n¥Ïdr^modVr EH$m {Z{X©ï> H$joV dVw©imH$ma _mJm©Zo {\$aUo, dVw©imH$ma _mJm©da 
EH$g_mZ MmbrZo OmUmam gm`bH$ñdma BË`mXr.

 Vwåhr H$m` {eH$bmV

OO pñWVrV hmoUmam ~Xb EH$ JVr Amho. `mMr ì`m»`m AmH«${_bobo A§Va AWdm 
{dñWmnZmÀ`m ê$nmV H$aVm `oVo.
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OO EImÚm dñVyMr JVr EH$g_mZ Amho qH$dm Ag_mZ Amho ho Ë`m dñVyMm doJ pñWa Amho 
H$s ~XbV Amho `mda Adb§~yZ AgVo.

OO Mmb hr dñVyZo EH$H$ H$mbmV AmH«${_bobo A§Va Amho. Va EH$H$ H$mbmV Pmbobo 
{dñWmnZ hm {VMm doJ Amho.

OO  EH$H$ H$mbmV dñVyÀ`m doJmV Pmbobm ~Xb åhUOoM ËdaU hmo`.

OO EImÚm dñVyMr EH$g_mZ JVr AWdm Ag_mZ JVr AmboImÀ`m ghmæ`mZo Xe©{dVm ̀ oVo.

OO EH$ g_mZ ËdaUr` JVrV AgUmè`m EImÚm dñVyMr JVr Imbrb VrZ g_rH$aUmÀ`m 
ghmæ`mZo ñnï> H$aVm `oVo.

	           v = u+at

		  S = ut + 1/2 at2

	            2as = u2-u2

OoWo ‘u’ hr dñVwMr àmW{_H$ doJ Omo ‘a’ `m EH$g_mZ ËdaUmZo ‘t’ H$mbmV J{V_mZ Amho 
Á`mMm A§[V_ doJ v AgyZ AmH«${_bobo A§Va ‘s’ BVHo$ Amho.

OO EImXr dñVw dVw©imH$ma _mJm©Zo EH$g_mZ MmbrZo J{V_mZ Agë`mg Ë`m JVrbm 
EH$g_mZ dVw©imH$ma JVr Ago åhUVmV.

 Aä`mg

1.	 EH$ IoimSy> 200 _r ì`mg Agboë`m dVw©imH$ma _mJm©Mr EH$ \o$ar 40 goH§$Xm_Ü`o 
nyU© H$aVmo. Va 2 _r. 20 goH§$XmZ§Va Ë`mZo AmH«${_bobo A§Va Am{U Ë`mMo {dñWmnZ 
{H$Vr Agob?

2.	 300 _r. gai _mJm©da Omogo\$ Om°JtJ H$aV 2 {_{ZQ>o 30 goH§$Xm_Ü`o A Q>moH$mnmgyZ B 
Q>moH$mn`ªV nmohmoMVmo Am{U naV _mJo {\$ê$Z 1 {_{ZQ>m_Ü`o 100 _rQ>a _mJo Agboë`m  
C q~Xÿn`ªV Om°qJJ H$aV `oVmo Va Omogo\$Mr gamgar Mmb Am{U doJ {H$Vr Agob?  
(a)  A nmgyZ B n`ªV Am{U  (b) A nmgyZ C n`ªV Vo H$mT>m.
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3.	 AãXþb JmS>rdê$Z emiobm OmVmZm Ë`mMr gamgar Mmb 20 Km h–1 Aer _moOVmo. 
Ë`mM añË`mdê$Z naV `oVmZm JXu H$_r Agë`mZo Ë`mMr gamgar Mmb 30 Km h–1 

BVH$s hmoVo. Va AãXþbÀ`m `m g§nyU© àdmgmV Ë`mMr gamgar Mmb {H$Vr?

4.	 EH$m VbmdmV EH$ _moQ>ma ~moQ> pñWa pñWVrnmgyZ gaiaofr` _mJm©da 3.0 ms–2 BVŠ`m 
ËdaUmZo {Z`{_V à_mUoM 8.0 goH§$X _mJm©H«$_U H$aVo. Va `m H$mbmV Vr ~moQ> {H$Vr 
Xÿa n`ªV àdmg H$aVo?

5.	 EH$ H$ma MmbH$ 52 Km h–1 `m JVrZo OmUmè`m H$mabm ~«oH$ bmdVmo Am{U {déÕ 
{Xeo_Ü`o EH$ g_mZ ËdaUmZo H$ma Mmb{dVmo. H$ma 5 goH§$Xm_Ü`o Wm§~Vo. Xwgam H$ma 
MmbH$ 30 Km h–1 JVrZo OmUmè`m H$mabm hiyhiy ~«oH$ bmdyZ 10 goH§$Xm_Ü ò Wm§~Vmo. 
Va EH$mM AmboI H$mJXmda XmoÝhr H$maMm JVr-H$mb AmboI aMm. ~«oH$ bmdë`m Z§Va 
XmoÝhr n¡H$s H$moUVr H$ma A{YH$ A§Vamda OmD$Z Wm§~ob?

6.	 Imbrb AmH¥$Vr H«$. 7.10 _Ü ò A, B Am{U C 

AmH¥$Vr 7.10
H$mb (hr) 

`m VrZ dñVy§Mm A§Va-H$mb AmboI {Xbm 
Amho. AmboImMm Aä`mg H$am Am{U Ë`m 
Imbrb àým§Mr CÎmao Úm.

	 a)	VrZ n¡H$s H$moUVr dñVy gdm©{YH$ doJmZo 
àdmg H$arV Amho?

	 b)	VrZhr dñVy añË`mdarb EH$mM q~Xÿbm 
EH${ÌV `oD$ eH$Vrb H$m`?

	 c)	O|ìhm B dñVy A bm nma H$ê$Z OmVo 
V|ìhm C dñVyZo {H$Vr A§Va nma Ho$bobo 
AgVo?

	 d)	O|ìhm B dñVy C dñVybm nma H$ê$Z OmVo. V|ìhm Vr {H$Vr A§Va àdmg H$aVo?

7.	 EH$ M|Sy> 20 _rQ>a C§Mrdê$Z gmdH$me Imbr Q>mH$bm OmVmo. Oa Ë`mMm doJ 10 ms–2 

BVŠ`m EH$ g_mZ ËdaU XamZo dmT>V OmV Agob Va Vmo M|Sy> {H$Vr doJmZo O{_Zrda 
AmnQ>ob? O{_Zrda AmnQ>Ê`mg Ë`mZo KoVbobm H$mbmdYr {H$Vr?
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8.	 Am. H«$. 7.11 _Ü`o EH$m H$maMm Mmb-H$mb AmboI Xe©{dbobm Amho.

AmH¥$Vr 7.11

	 a)	 n{hë`m Mma goH§$Xm_Ü`o H$ma {H$Vr A§Va OmVo? `m H$mbmdYr_Ü`o   

        H$maZo AmH«${_bobo A§Va XmI{dUmao AmboImVrb joÌ N>m`m§H$rV H$am.

	 b)	 AmboImVrb H$moUVm ^mJ H$maMr EH$g_mZ JVr Xe©{dVmo.

9.	 Imbrb n¡H$s H$moUË`m KQ>Zm eŠ` AmhoV? àË`oH$mgmR>r EH$ CXmhaU Úm.

	 a)	Aer EH$ dñVy {OMo ËdaU pñWa Amho. nU doJ eyÝ` Amho.

	 b)	Aer EH$ dñVy EH$m ËdaUmZo J{V_mZ Amho na§Vw EH$g‘mZ Mmb Amho

	 c)	Aer EH$ dñVy EH$m {ZpíMV {XeoZo ËdaUmgh b§~ {Xeo‘Ü¶o ‘mJ©H«$‘U H$aVo.

10.	EH$ H¥${Ì_ CnJ¥h 42250 Km BVH$s {ÌÁ`m Agboë`m dVw©imH$ma H$joVyZ {\o$aV 
Amho. Oa Vmo CnJ«h n¥Ïdr^modVr EH$ àX{jUm nyU© H$aÊ`mg 24 Vmg KoV Agob Va 
Ë`mMr Mmb H$mT>m.

  
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Omoa Am{U JVrMo {Z`_{dkmZ

àH$aU - 8

Omoa Am{U JVrMo {Z`_
(Force and Laws of Motion)

_mJrb àH$aUmV AmnU EH$m gaiaofoVrb dñVyMr pñWVr doJ Am{U ËdaU `m§À`m AmYmao 
JVrMo dU©Z Ho$bo. AmnU nm{hbo Amho H$s, Aem àH$maMr JVr {Z`{_V qH$dm A{Z`{_V Agy 
eH$Vo. nU Amåhr AOyZ `m{df`r MMm© Ho$bobr Zmhr H$s JVr H$em_wio {Z_m©U hmoVo? H$mbm~amo~a 
Mmb H$m ~XbVo? àË`oH$ àH$maÀ`m JVrÀ`m {Z{_©VrgmR>r H$maU Amdí`H$ AgVo H$m`? Oa 
Ago Agob Va `m H$maUmMo ñdén H$go Agob ? `m àH$aUm_Ü`o  Aem gd© [Okmgm AmnU 
g§ndyZ Q>mHy$.

AZoH$ eVH$mnmgyZ AZoH$ emók Am{U VËdkmZr bmoH$m§Zm JVr Am{U J{V{df`rÀ`m H$maUm§Zr 
H$moS>çmV Q>mH$bo hmoVo. O{_Zrda R>odboë`m EH$m M|Sy>bm EH$ gm¡å` Agm Y¸$m {Xbm Va gVV J[V_mZ 
amhV Zmhr. Aem pñWVrdéZ AmnUmg Ago g_OVo H$s “pñWa pñWVr’ hr àË`oH$ dñVyMr Z¡g{J©H$ 
àd¥Îmr AgVo - Aer ̂ mdZm J°{b{bAmo Am{U Ý`yQ>ZZo Omo n`©V nXmWmªÀ`m JVr{df`r nyU©V: doJir 
g§H$ënZm _m§S>br ZìhVr Vmo n`ªV am{hbr.

(a) Q´>°mbr AmnU Á`m {Xeobm T>H$bVmo 

Ë`m {XeoZo JVr_mZ hmoVo
(b) S´>mda AmoT>bobm Amho (a) hm°H$s pñQ>H$ M|Sy>bm nwT>rb {XeoZo 

Q>mobdVo

Am. H«$. 8.1 T>H$bUo, AmoT>Uo qH$dm Q>mobmdUo `m_wio dñVyMr J[V_mZ pñWVr ~XbVo.

Amnë`m amoOÀ`m OrdZmV AmnU nmhVmo H$s EImÚm dñVybm J[V_mZ H$aÊ`mgmR>r qH$dm 
J[V_mZ dñVybm pñWa H$aÊ`mgmR>r n[al_ ¿`mdo bmJVmV. gmÜ`m ^mfo_Ü`o AmnU ñZm`yeº$s 
dmnaVmo. åhUOoM EImÚm dñVyMr pñWVr ~XbÊ`mgmR>r {Vbm AmoT>mdo AWdm T>H$bmdo bmJVo 
AemàH$mao OmoamMr g§H$ënZm  T>H$bUo, AmoT>Uo AWdm Y¸$m XoUo `m {H«$`m§da Adb§~yZ AgVo. 
AmVm AmnU Omoam{df`r {dMma H$é. Omoa H$m` Amho ? àË`jmV Omoambm H$moUr nm{hbob§ Zmhr, 
MmIbob§ Zmhr qH$dm AZŵ dbobo Zmhr. _mÌ AmnU Zoh_r OmoamMm n[aUm_ nmhÿ AWdm OmUy eH$Vmo. 
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Omoa Am{U JVrMo {Z`_{dkmZ

EImÚm dñVyda Omoa nmhÿ AWdm OmUdy eH$Vmo. EImÚm dñVyda Omoa bmdë`mZo H$m` KS>Vo `mdéZ 
AmnU Ë`mMo ñnï>rH$aU XoD$ eH$Vmo. T>H$bUo, Q>mobmdUo AmoT>Uo ho gd© EImÚm dñVybm J[V_mZ  
H$aÊ`mMo àH$ma AmhoV. (Am.H«$. 8.1) dñVy J[V_mZ hmoVmV H$maU AmnU Ë`m§À`mda Omoa 
à`wŠV H$aVmo. 

_mJrb B`Îmm§_Ü`o {eH$boë`m _m{hVrdéZ Vwåhr `m Jmoï>rer n[a{MV AmhmV H$s H$moUË`mhr 
dñVyÀ`m doJmMm Xa ~XbÊ`mgmR>r (AWm©V dñVyMr Mmb dmT>{dÊ`mgmR>r qH$dm H$_r H$aÊ`mgmR>r) 
qH$dm {Xem ~XbÊ`mgmR>r AmnU OmoamMm dmna H$aVmo. Amnë`mbm ho hr _m{hV Amho H$s Omoa_wio 
dñVyMm AmH$ma qH$dm AmH¥$Vr ~XbÊ`mg _XV hmoVo (Am. H«$. 8.2)

   Am. 8.2 (a) OmoamÀ`m dmnamZo pñà¨J àgaU nmdVo.       (b) OmoamÀ`m dmnamZo JmobmH$ma M|Sy> A§S>mH¥$Vr ~ZVmo.

8.1 g§Vw[bV Am{U Ag§Vw[bV Omoa

Am. 8.3 _Ü`o EH$ bmH$S>r R>moH$im EH$m gnmQ> Q>o~bmda R>odbobm Amho. AmH¥$VrV  
XmI[dë`mà_mUo x Am{U y ho XmoZ Xmoè`mMo VwH$S>o Ë`mÀ`m {déÜX n¥ð>^mJm§Zm

Om oS >b o Oa AmnU H$m oUË`mhr Om o a mÛma o   
“ x ‘ bm AmoT>Vmo V|ìhm R>moH$im COì`m ~mOybm gaH$Vmo. 
H$moUË`mhr àH$mao AmnU Xmoè`mMo y Q>moH$ AmoT>bo Va 
R>moH$im S>mì`m ~mOyg gaH$Vmo. nU Oa H$m AmnU XmoÝhr 
~mOyZr g_mZ Omoa bmdbo Va _mÌ R>moH$im J[V_mZ hmoUma 
Zmhr. Aem OmoamZm g§Vw[bV Omoa Ago åhUVmV Am{U 
Agm Omoa dñVyMr [ñWa pñWVr AWdm J[V_mZ pñWVr 
~XbV Zmhr. AmVm AmnU Agm {dMma H$é H$s XmoZ {déÜX {XeoZo doJdoJi¶m OmoamZo R>moH$im AmoT>bm 
OmV Amho. `m AdñWoV R>moH$im A{YH$ Omoa Agboë`m {Xeobm AmoT>bm OmVmo. ho XmoÝhr Omoa g§Vw{bV 
ZmhrV. Ag§Vw[bV Omoa R>>moH$ù`mÀ`m JVrÀ`m {XeoZo H$m ©̀ H$aVmV. ho AmnUmg Xe©{dVo H$s H$moUË`m 
dñVyda H$m ©̀ H$aUmao Ag§Vw[bV Omoa Ë`mbm J[Verb ~Z{dVo.

Am. H«$. 8.3 EH$m R>moH$ù`mda H$m`© H$aUmVo XmoZ Omoa
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                                 (a)                                               (b)                                                   (c)

Am. H«$. 8.4

EH$m IS~S>rV ^mJmda Oa XmoZ _wbo EH$ noQ>r T>H$bV AgVrb Va H$m` hmoB©b? Oa Vr _wbo 
H$_r OmoamZo T>H$bV AgVrb Va noQ>r hbUma Zmhr. Kf©U Omoa T>H$bÊ`mÀ`m {XeoÀ`m {déÜX {XeoZo 
H$m`© H$arV Amho [AmH¥$Vr 8.4 (a)] hm Kf©U Omoa XmoÝhr g§nH$m©V Amboë`m n¥ð>^mJm_Ü`o CËnÞ 
hmoVmo. åhUOoM noQ>rMm Vi Am{U IS>~S>rV n¥ð>^mJ `m_Ü`o  Kf©U Omoa g_Vmob {Z_m©U H$aVmo. 
Ë`m_wio noQ>r nwTo gaH$V Zmhr. AmH¥$Vr H«$. 8.4. (b) _Ü ò _wbo A{YH$ Omoa bmdyZ noQ>r T>H$bVmV nU 
noQ>r nwÝhm hbV Zmhr H$maU Kf©U Omoa AOyZhr T>H$boë`m Omoambm g_Vmob H$arV AgVmo. Oa _wbo 
A{YH$ Omoa bmdyZ noQ>rbm T>H$bV AgVrb Va T>H$bÊ`mMo Omoa Kf©U Omoamnojm A{YH$ Pmë`mZo 
`oWo Ag_Vmob ~b H$m`© H$aVo Ë`m_wio noQ>r J[V_mZ hmoVo. (AmH¥$Vr 8.4c)

Ooìhm AmnU gm`H$b Mmb{dVmo V|ìhm H$m¶ KS>Vo? n°S>b _maUo Wm§~{dVmM gm`H$bMr JVr 
H$_r hmoVo. Ago hmoÊ`mMo H$maU `oWo nwÝhm Kf©U JVr hr gm`H$bÀ`m JVrÀ`m {déÜX {XeoZo H$m`© 
H$aVo. gm`H$bbm J[V_mZ R>odÊ`mgmR>r AmnUmg nwÝhm n°S>b _mamdo bmJVrb. ̀ mdéZ Ago g_OVo  
H$s H$moUË`mhr dñVybm gVV J[V_mZ R>odÊ`mgmR>r Ë`mda EH$ Ag_VmobrV H$m`© H$[aV Agmdo 
bmJVo. _mÌ ho EH$X_ MwH$sMo Amho. H$moUVrhr dñVy Ho$di V|ìhmM J[V_mZ amhÿ eH$Vo Ooìhm Ë`m 
dñVwdarb (~mø Am{U Kf©U) Omoa g§Vw[bV AgVmo. VgoM Ë`mda H$moUVmhr AÝ` Omoa H$m`© H$arV 
Zmhr Oa H$moUË`mhr dñVyda Ag_Vmob Omoa H$m`© H$arV Agob Va dñVyÀ`m doJmV ~Xb hmoVmo 
AWdm JVrÀ`m {XeoV ~Xb hmoVmo. Aem àH$mao EImÚm dñVybm ËdaUerb JVrV AmUÊ`mgmR>r 
Ag_VmobrV OmoamÀ`m Amdí`H$Vm AgVo Am{U Ë`m_wio Ë`mMr JVr qH$dm JVrÀ`m {XeoV Vmo n`©V 
~Xb hmoV amhrb Omo n`ªV ho Ag_Vmob Omoa Ë`m§À`mda H$m`© H$arV Amho. _mÌ ho Omoa H$mT>ë`mg 
dñVy [Vbm àmá Pmboë`m doJmZo J[V_mZ amhrb.

8.2 JVrMm n{hbm {Z`_ (First Law of Motion)

	 J°{b{bAmoZo dñVyÀ`m H$bboë`m nmVirVrb JVrMo {ZarjU H$éZ Agm {ZîH$f© H$mT>bm 
H$s dñVw g_mZ MmbrZo J[V_mZ AgVmV. Omon`©V dñVyda H$moUVmhr Omoa H$m`© H$aV ZgVmo. Ë`mZr 
nm{hbo H$s H$bboë`m n¥ð>^mJmda H$mMoÀ`m JmoQ>rMm doJ dmT>Vmo. (Am. H«$. 8.5 (a)) nwT>rb àH$aUmV 
Vwåhr {eH$mb H$s JmoQ>r JwéËdmH$f©Um_wio Imbr KgaVo Am{U Imbr nmohmoMVm nmohmoMVm EH$ {Z{üV 
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Omoa Am{U JVrMo {Z`_{dkmZ

doJ àmá H$aVo Am. H«$. 8.5 (b) _Ü`o XmI{dë`mà_mUo O|ìhm hr H$mMoMr JmoQ>r da MT>Vo V|ìhm 
{VMm doJ KQ>Vmo. Am. H«$. 8.5 (c) _Ü`o Kf©U a{hV n¥ð>^mJ Omo XmoÝhr~mOybm H$bVm Amho Aem 
n¥ð>^mJmda {ñWa Agbobr JmoQ>r Xe©{dbr Amho. J°{b{bAm|Zo VH©$ Ho$bm H$s, O|ìhm JmoQ>r S>mì`m 
~mOyZo gmoS>br OmB©b V|ìhm Vr H$bË`m n¥ð>^mJmdéZ JS>JS>V Imbr `oB©b Am{U {déÜX ~mOyÀ`m 
H$bË`m n¥ð>^mJmda {VVŠ`mM C§Mr n`ªV da MT>ob [OVŠ`m C§MrdéZ Vr gmoS>br Jobr hmoVr. Oa 
XmoÝhr ~mOyZr CVaVr g_mZ Agob Va JS>JS>V `oVmZm AmH«${_boë`m A§VamBVHo$M A§Va JmoQ>r da 
MT>VmZm nma H$aob. Oa COì`m ~mOyÀ`m nmVirMm H$b H$moZ hiyhiy H$_r H$aV. 

Am.H«$. 8.5 (a) Imbrb {XeoZo hmoUmar JVr  
b) daÀ`m {XeoZo H$bË`m nmVirda hmoUmar JmoQ>rMr JVr  
c) XmoÝhr ~mOyZr H$bboë`m n¥îR>^mJmdarb JmoQ>rMr JVr.

AmUbm Va JmoQ>rZo H$mQ>bobo A§Va hiy hiy dmT>V OmB©b Am{U _yi C§Mr EdT>o A§Va àmá H$aob. 
Oa COì`m ~mOyMr nmVir nyU©nUo n¥ð>^mJmbm g_m§Va (H$b H$moZ) R>odbr Var JmoQ>r nwT>o nwT>o A§Va 
H$mQ>Ê`mMm à`ËZ H$aob Omo n ª̀V [Vbm [OVŠ`m C§MrdéZ gmoS>bo Jobo Amho {VVH$s C§Mr Vr JmR>V Zmhr 
Aem n[apñWVrV JmoQ>rda H$m`© H$aUmam Ag§Vw[bV Omoa eyÝ` Amho. `mdéZ Ago g_OyZ `oB©b H$s, 
JmoQ>rMr JVr ~XbÊ`mgmR>r ~mø Ag§Vw[bV OmoamMr Amdí`H$Vm Amho. nU JmoQ>rMr EH$g_mZ JVr 
H$m`_ amIÊ`mgmR>r H$moUË`mhr OmoamMr Amdí`H$Vm Zmhr. àË`jmV Ag§Vw[bV eyÝ` Omoa {_i{dUo 
H$Rr>U Amho. ̀ mMo H$maU åhUOo JVrÀ`m {déÜX {XeoZo H$m`© H$aUmam Kf©Ur` Omoa hmo`, Aem àH$mao 
JmoQ>r WmoS>o A§Va OmD$Z Wm§~ob. Aem àH$mao ̀ m Kf©Ur` OmoamMm n[aUm_ H$_r H$aÊ`mgmR>r JwiJwirV 
JmoQ>r Am{U JwiJwirV n¥îR>^mJ dmnabm Omdm Am{U n¥ð>^mJmda d§JU bmdbo Omdo.
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Ý`wQ>ZZo Am{U J°{b{bAmZo _m§S>boë`m Omoa Am{U JVrdarb H$ënZm§Mm Aä`mg Ho$bm Am{U 
dñVwMr JVr {Z`§{ÌV H$aUmao VrZ _wb^yV {Z`_ _m§S>bo. `m VrZ {Z`_m§Zm Ý`wQ>ZMo J{V{df`H$ 
{Z`_ Ago åhUVmV. J{V{df`H$ n{hbm {Z`_ Imbrb à_mUo Amho.

H$moUVrhr dñVy ~mø Omoa bmdë`m {edm` Amnbr pñWa pñWVr qH$dm EH$g_mZ aofr` JVr 
~XbV Zmhr.

`mMmM AW© Agmhr gm§JVm `oB©b H$s gd© JVr_mZ dñVy Ë`m§À`m pñWVrV hmoUmè`m ~Xbmbm 
{damoY H$aVmV. H$moUË`mhr dñVwMr pñWa pñWVr qH$dm JVr_mZ pñWVr VerM Mmby R>odÊ`mÀ`m 
Z¡g{J©H$ àd¥Îmrg “OS>Ëd’ Ago åhUVmV. åhUyZM JVrÀ`m n{hë`m {Z`_mbm OS>ËdmMm {Z`_ 
Agohr Ago åhUVmV.

`m OS>ËdmÀ`m {Z`_mÀ`m AmYmao H$ma_YyZ àdmg H$aVmZm AmnUmg ̀ oUmè`m H$mhr AZw^dmMo 
ñnï>rH$aU AmnU H$é eH$Vmo. Omo n`ªV dmhZ MmbH$ H$ma Wm§~{dÊ`mgmR>r ~o«H$ dmnaV Zmhr Vmo 
n`ªV AmnU grQ>da pñWa AgVmo _mÌ ~o«H$ bmdë`m~amo~a H$maMm doJ H$_r H$_r hmoV OmVmo nU 
Amnbo eara _yi JVr_Ü`oM amhÊ`mMm à`ËZ H$aVo ho “OS>ËdmÀ`m ‘ JwUY_m©_wio hmoVo. ~«oH$À`m 
VmËH$mi dmnam_wio AmnUmg D$Om© nmohMy eH$Vo H$maU AmnU g_moaÀ`m n°Zbda AmXiVmo. Ago 
AnKmV Q>miÊ`mgmR>r g§ajH$ nÅ>o dmnabo OmVmV. g§ajH$ nÅ>o Amnë`m earamMrnwT>o OmÊ`mMr JVr 
H$_r H$aVmV. `mÀ`m {déÜX AZw^d ~g_Ü`o AmnU C^o AgVmZm `oVmo. ~g AMmZH$ gwé hmoD$Z 
nwT>o OmVo Ë`mdoir `oVmo. AMmZH$ ~g nwT>o Joë`mZo AmnU _mJo PwH$Vmo.Ago KS>Ê`mMo H$maU ~g_Ü`o 
C^o AgVmZm Amnbo nm` ~gÀ`m Vimer g§nH$m©V Agë`mZo ~g ~amo~a Vo VgoM nwT>o OmVmV åhUOo 
J{Verb hmoVmV. nU earamMm daMm ^mJ OS>Ëdm_wio `m JVrMm {damoY H$aVmo.

doJmV OmUmar H$ma EImÚm Vrd« diUmda diVo Voìhm AmnU {déÜX ~mOybm Odi Odi 
\o$H$bo OmVmo.OS>ËdmÀ`m {Z`_mZwgma KS>Umè`m `m KQ>ZoMo {ddoMZ H$aVm `oVo. Amnbo eara 
Amnbr JVr EH$m gai aofoV VerM amIÊ`mMm à`ËZ H$arV AgVo. Aemdoir Ooìhm ~mø 
àoaUoZo gai OmUmar H$ma di{dbr OmVo Voìhm Ë`mbm eara {damoY H$aVo. Ë`m_wio AmnU EH$m 
~mOybm \o$H$bo OmVmo.

Ooìhm EImÚm pñWaAdñWoVrb dñVyda H$moUVohr Ag§Vw{bV ~mø~b à`wº$ Zgob Va Vr 
dñVy pñWa AdñWoVM amhVo. ho Imbrb CXmhaUm§Zo ñnï> hmoVo.
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J°{bb`mo J°{b{b  

(1564-1642)

J°{b[bAmo J°{bbr `mMm OÝ_ 15 \o$~«wdmar 1564 _Ü`o BQ>br_Yrb {ngm `oWo 
Pmbm. ~mbnUmnmgyZ J°{b[bAmbm J{UV Am{U Z¡g{J©H$ VËdkmZ `m {df`m§Mr 
AmdS> hmoVr. nU Ë`mMo dS>rb pìhÝg|Omo J°{bbr `m§Zm Ë`mZo d¡Ú (S>m°ŠQ>a) ìhmdo 
Ago dmQ>V Agë`mZo J°{b{bAmooZo 1581 gmbr {ngm {díd{dÚmb`mV d¡ÚH$s` 
nXdr {_i{dÊ`mgmR>r àdoe KoVbm. nU J{UVmH$S>o Ë`mMm Iam AmoT>m Agë`mZo 
d¡ÚH$s` Aä`mg Vmo nyU© H$é eH$bm Zmhr. 1586 gmbr Ë`mZo Amnbo X {bQ>b 
~°bÝg (bm ~°bopÝgQ>m) ho emór` nwñVH$ {bhrbo. `m nwñVH$mV Ë`mZo H$bË`m 
n¥ð>^mJmMm (CVaUrMm) Cn`moJ H$éZ CVaUrdéZ KgaUmè`m nXmWm©À`m doJmV 
hmoUmar KQ> `m~ÔbMo Amnbo {gÜXm§V _m§S>bo. 

1592 gmbr ìho{Zg JUamÁ`mVrb nmhþAm {díd{dÚmb`mV Ë`mMr - J{UVmMm àmÜ`mnH$ `m hþÚmda {Z`wº$s 
Pmbr. `oWo hr Ë`mZo gVV J{VO {gÜXm§VmMm Aä`mg gwéM R>odbm. CVaUrMo Am{U b§~H$mMo AÜ``Z H$éZ 
EH$ g_mZ ËdaUr` nXmWmªgmR>r `mo½` {Z`_ V`ma Ho$bm, Vmo Agm - “nXmWm©Zo AmH«${_bobo A§Va ho `mgmR>r 
bmJUmè`m doioÀ`m dJm©À`m à_mUmV AgVo.”
Jm°{b{bAmo hm EH$ Hw$eb H$mamJra nU hmoVm. Ë`mZo XþaXe©H$mMr _m{bH$mM {Z_m©U Ho$br. Ë`mZr {Z{_©bobr 
XÿaXe©Ho$ Ë`mdoir CnbãY Agboë`m XÿaXe©H$m§nojm gd©M Ñï>r>Zo gag hmoVr. 1640 À`m gw_mabm Ë`mZo n{hë`m§Xm 
b§~H$mÀ`m KS>çmimMm AmamIS>m V`ma Ho$bm. “ñQ>mar _og|Oa’ ̀ m Ë`mÀ`m IJmobr` emoYm§~ÔbÀ`m nwñVH$mV 
Jm°{b{bAmoZo M§Ðmdarb nd©V nm{hë`mMo, Xþ½YJ§Jm Ag§»` Vmè`m§nmgyZ ~Zë`mMo, Jwé J«hm^modVr Mma bhmZ 
bhmZ Jmob ^«_U H$arV Agë`mMo Z_yX Ho$bo hmoVo. “{S>gH$mog© Am°Z âbmo[Q>¨J ~m°S>rO ‘ Am{U boQ>g© Am°Z X 
gZ ñnm°Q>g²’ `m Ë`mÀ`m nwñVH$mV Ë`mZo gy`m©À`m S>mJm~ÔbMr Ë`mMr {ZarjUo àH$Q> Ho$br.

ñdV:À`m XÿaXe©H$mVyZ Am[U e[Z d ewH«$mÀ`m Ë`mÀ`m {ZarjUm§Ymao Ë`mZo Ago à{VnmXZ Ho$bo H$s gd© J«h 
gy`m©^modVr ^«_U H$aVmV, n¥Ïdr ^modVr Zìho ! Ë`m H$mir Ë`mÀ`m `m à{VnmXZmÀ`m {déÜX YmaUm hmoVr.

CnH«$_ 8.1

OO Am. 8.6 _Ü ò Xe©{dë`m à_mUo H°$a_À`m EH$mM 

Am.8.6 : OmoamÀ`m AmKmVmZo  
_Zmoè`mÀ`m VimVrb gm|JQ>r VodT>rM ~mhoa nS>Vo.

àH$maÀ`m gm|JQ`m EH$mda EH$ R>odyZ Ë`mMm _
Zmoam ~Zdm. ñQ>m`H$aZo gdm©V ImbÀ`m 
gm|JQ>rbm AmH¥$VrV XmI{dë`mà_mUo Vrd« Y¸$m 
{Xë`mZo ImbMr gm|JQ>r PQ>H$Z ~mhoa nS>ob 
_mÌ _Zmoam Amho VgmM C^m. 

OO Agob, H$maU OS>Ëdm_wio ~mH$sÀ`m gm|JQ>çm 
Amnbr Mmby {ñWVr A~m{YV amIVmV.
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CnH«$_ 8.2

OO 	AmH¥$VrV XmI{dë`mà_mUo [aH$må`m H$mMoÀ`m noë`mda gmYmaU OmS>rMm H$S>H$ Agm nwÇ>̀ mMm 
Mm¡H$moZr VwH$S>m R>odyZ Ë`mda EH$ 5 én`mMo ZmUo R>odm.

OO 	~moQ>mZo nwÇ>`mbm O[_ZrÀ`m g_m§Va Aer EH$ Vrd« {Q>MH$s _mabr AgVm nwÇ>m gai nwTo 
PQ>H$Z {ZKyZ OmVmo Am{U ZmUo noë`mV nS>Vo. `mMo H$maU ZmÊ`mVrb OS>Ëd hmo`.

OO 	ZmÊ`mVrb OS>Ëd Amnbr Mmby pñWa pñWVr A~m{YV amIVo åhUyZ nwÇ>`mMm AmYma Zmhrgm 
Pmë`mZo Vo gai Imbr noë`mV nS>Vo.

CnH«$_ 8.3

OO  EH$m  Q´>o _Ü`o EH$ nmÊ`mZo ^abobm ½bmg R>odm. 

Am. 8.7: nwÇ>`mbm ~moQ>mZo Vrd« {Q>MH$s _mabr 
AgVm nwÇ>m PQ>Š`mV nwT>o CSy>Z OmVmo Am{U ZmUo  

Imbr noë`mV nS>Vo.

OO hmVmV Q´>o YéZ eŠ` {VVŠ`m doJmZo {JaH$s ¿`m.

OO ½bmg_Yrb nmUr gm§S>ë`mMo {Xgob. H$m§ ?

~er_Ü`o H$n R>odÊ`mÀ`m OmJr WmoS>mgm ImobJQ> 
Jmob ^mJ AgyZ Ë`mbm Jmob H$S>m AgVo. `m_wio AMmZH$ bmJUmè`m Y¸$`mZo H$n bd§S>V Zmhr.

8.3 OS>Ëd Am{U dñVw_mZ

AmVmn`ªVÀ`m gd© CXmhaUm§Zr d CnH«$_m§Zr ho ñnï> hmoVo H$s àË`oH$ nXmW© Amnë`m Mmby 
pñWVrVrb ~Xbmg {damoY H$aVmo. MmbypñWVr A~m{YV amIÊ`mMm à`ËZ H$aVmo, _J Vr J{V_mZ 
AdñWm Agmo dm pñWa AdñWm Agmo. nXmWm©À`m `m JwUY_m©bm OS>>Ëd’ Ago åhUVmV. gJù`m 
dñVy§Mo OS>Ëd g_mZ AgVo H$m§ ? Amnë`mbm ho _m[hV Amho H$s [aH$m_m S>~m T>H$bUo \$ma gwb^ 
Amho. Ë`mM S>ã`mV nwñVHo$ ^abr Am{U Vmo T>H$bÊ`mMm à`ËZ Ho$bm AgVm Vo AdKS> Agë`mMo 
g_OVo. \w$Q>~m°bbm bmWoZo AmnU ghO Q>mobdy eH$Vmo. Ë`mM AmH$mamÀ`m Am{U AmH$ma_mZmÀ`m 
XJS>mbm VodT>çmM OmoamV bmW _mabr Va Vmo OmJMm hbV nU Zmhr. _mÌ Amnë`m nm`mbm 
OI_ hmoÊ`mMr eŠ`Vm AgVo. CnH«$_ 8.2 _Yo 5 é À`m ZmÊ`m EodOr 1 én`mMo ZmUo dmnabo 
Va Amnë`mbm {Q>MH$s _maÊ`mg H$_r Omoa bmdmdm bmJVmo. EH$m T>H$bJmS>rbm T>H$bÊ`mgmR>r 
{OVH$m Omoa bmJVmo {VVH$m Omoa Oa AmJJmS>rbm bmdbm Va AmJJmS>rda Ë`mMm H$m§hrM n[aUm_ 
hmoUma Zmhr. Aem àH$mao AmnU Ago åhUy eH$Vmo H$s AmJJmS>rMo OS>Ëd T>H$bJmS>rnojm A{YH$ 
Amho. `mdéZ ho ñnï> >hmoVo H$s AdOS> dñVy§Mo OS>Ëd A{YH$ AgVo. à_mUmË_H$ énmV H$moUË`mhr 
dñVyMo OS>Ëd dñVw_mZmÀ`m à_mUmV _moObo OmVo. åhUyZ OS>Ëd Am{U dñVw_mZ `m§Mr Imbrb 
àH$mao VwbZm H$é eH$Vmo.
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H$moUË`mhr dñVyMo OS>Ëd hm Ë`mMm Z¡g{J©H$ JwU Amho Omo Ë`mÀ`m {ñWa pñWVrV dm J{V_mZ 
pñWVrV ~Xb KS>{dÊ`mg {damoY H$aVmo AWdm dñVyMr pñWa qH$dm J{V_mZ AdñWoVrb ~Xbmbm 
{damoY H$aÊ`mMr àd¥Îmr åhUOoM OS>Ëd hmo`. Aem àH$mao H$moUË`mhr dñVyMo dñVw_mZ Ë`mÀ`m 
OS>ËdmMo _mn Amho.

àíZ

1. 	 Imbrb n¡H$s A{YH$ OS>Ëd H$moUmMo Amho ?

	 1) EH$ a~ar M|Sy> Am{U Ë`m AmH$mamMm XJS>

	 2) gm`H$b Am{U AmJJmS>r

	 3) nm§M én`mMo ZmUo Am{U EH$ én`mMo ZmUo.

2. 	 Imbrb CXmhaUmV M|Sy >Mm doJ {H$Vr doim ~XbVmo Vo OmUÊ`mMm à`ËZ H$am.  
\w$Q>~m°bMm EH$ IoimSy> bmW _méZ M|Sy>bm Amnë`m g§KmVrb Xþgè`m IoimSy> H$S>o nmohmoM{dVmo. 
Xþgam IoimSy> M|Sy>bm bmWoZo Jmob H$S>o nmohmoM{dÊ`mMm à`ËZ H$aVmo. {déÜX g§KmMm Jmob 
H$sna M|Sy> AS>dVmo Am{U bmWoZo M|Sy>bm Ë`mÀ`m g§KmVrb IoimSy>H$S>o nmR>{dVmo.’’ VgoM 
àË`oH$ AdñWoV ~b àXmZ H$aUmè`m H$maH$mbm emoYÊ`mMm à`ËZ H$am.

3. 	 PmS>mMr \$m§Xr OmoamV hb{dë`mg H$m§hr nmZo PS>VmV. H$m§?

4. 	 doJmV OmUmar ~g AMmZH$ Wm§~ë`mZo AmnU nwT>o PwH$Vmo Am{U Wm§~bobr ~g nwT>o {ZKmbr 
H$s AmnU _mJo PwH$Vmo. Ago H$m§ hmoVo ?

8.4  J{V {df`H$ Xþgam {Z`_

J{V{df`H$ n{hbm {Z`_ Ago gm§JVmo H$s H$moUË`mhr nXmWm©da Ooìhm Ag§Vw{bV Omoa H$m`© 
H$aVmo Voìhm Ë`mÀ`m doJmV ~Xb hmoVmo. åhUOoM dñVyV ËdaU {Z_m©U hmoVo. AmVm AmnU nmhÿ `m 
H$s dñVyMo ËdaU Ë`mda à`wŠV Omoamda H$go {Z^©a AgVo. VgoM Ë`m Omoambm H$go _moOVmV. Mbm 
H$m§hr X¡Z§{XZ AZŵ dm§Mm Aä`mg H$é. Q>o~b Q>o{Zg IoiVmZm Oa M|Sy> IoimSy>À`m earamda AmXibm 
Va IoimSy>bm XþImnV hmoV Zmhr. doJmV `oUmam {H«$Ho$Q>Mm M|Sy> Oa àojH$mbm bmJbm Va Vmo Km`mi 
hmoÊ`mMr eŠ`Vm AgVo. añË`mÀ`m H$S>obm Wm§~boë`m Q´>H$_wio XþK©Q>Zm g§^dV Zmhr. nU 5 _rQ>a 
BVŠ`m [Yå`m JVrZo OmUmè`m Q´>H$À`m YŠŠ`mZo EImÚm ì`ŠVrÀ`m Ordmda ~oVÊ`mMr eŠ`Vm 
ZmH$maVm `oV Zmhr. N>moQ>`m dñVw_mZmÀ`m ~§XþH$sÀ`m Jmoirbm ~§XþH$sVyZ PmS>ë`mg Vr EImÚm 
ì`ŠVrÀ`m _¥Ë ẁMo H$maU ~Zy eH$Vo. ̀ m déZ ho bjmV ̀ oVo H$s dñVw_wio CËnÞ hmoUmam à^md dñVyÀ`m 
dñVw_mZmda Am{U doJmda Adb§~yZ AgVmo. Vgo dñVyV A{YH$ ËdaU {Z_m©U H$am`Mo Agob Va 
A{YH$ doJmgmR>r A{YH$ OmoamMr Amdí`H$Vm AgVo. doJù`m eãXmV AmnU Ago åhUy eH$Vmo H$s 
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dñVyMo dñVw_mZ Am{U doJ `m§À`mer g§~§{YV EH$ åhËdnyU© amer AgVo. g§doJ Zm_H$ `m amerbm 
Ý`yQ>ZZo àñVwV Ho$bo. dñVyMm g§doJ (P) Ë`mMo dñVw_mZ (m) Am{U doJ (v) ̀ m§À`m JwUmH$mamZo gm§JVm 
`oVo. P=mv...(8.1)

g§doJmV n[a_mU Am{U [Xem XmoÝhr AgVmV. doJmMr Or {Xem AgVo VrM `mMr {Xem AgVo. 
g§doJmMo EH$H$ {H$bmoJ«°_ - _rQ>a/ goH§$X (Kg ms-1)  Amho. dñVyÀ`m doJmVrb ~Xbmbm Ë`mda 
à`wº$ Ag§Vw{bV Omoa H$maUr^yV AgVmV. åhUyZ Ago åhQ>bo OmD$ eH$Vo H$s Omoam_wio g§doJmV hr 
~Xb KS>Vmo.

Aem EH$m AdñWo{df`r {dMma H$am Ë`mV H$ma_Yrb Iam~ ~°Q>ar_wio H$ma_Ü`o gai añË`mda 
1ms-1 _r BVH$s JVr {Z_m©U H$aÊ`mgmR>r Y¸$m {Xbm OmVmo. B§{OZ gwé hmoÊ`mgmR>r BVH$m YŠH$m 
nwaogm Amho. EH$ qH$dm XmoKm§Zr AMmZH$ YŠH$m {Xbm Var B§{OZ gwé hmoV Zmhr. nU gbJ H$m§hr 
doi gVV {Xboë`m YŠŠ`mZo H$ma gwé hmoD$Z Vr JVr àmá hmoVo. `m déZ ho ñnï> hmoVo H$s H$maÀ`m 
g§doJmVrb ~Xb Ho$di ~bmÀ`m n[a_mUmZo Zmhr Va Ë`mda bmdboë`m OmoamÀ`m H$mbmdYrda Amho. 
åhUOoM Oa dñVyda à`wŠV Ho$bobm Ag§Vw{bV Omoa doJm_Yo ~Xb KS>dyZ AmUV Agob Va VoM 
Omoa g§doJmVhr ~Xb KS>{dVmo. dñVyÀ`m g§doJmV ~Xb KS>dyZ AmUÊ`mgmR>r Amdí`H$ AgUmam 
Omoa g§doJ ~XbmÀ`m Xamda Adb§~yZ AgVo.

Ý`yQ>ZMm Xþgam {Z`_ g§doJ ~XbmMo ñnï>rH$aU XoVmo. ‘g§doJ n[adV©ZmMm Xa à`wŠV ~bmer 
g_mZwnmVr AgVmo Am{U g§doJmMo n[adV©Z OmoamÀ`m {XeoZo hmoVo’.

8.4.1. JVrÀ`m Xþgè`m {Z`_mMo J{UVr` gyÌrH$aU

g_Om m dñVw_mZmMr EH$ dñVy gwédmVrbm u doJmZo gai aofoV OmV Amho. Ooìhm dñVyda t 
H$mbmdYrgmR>r {ZpíMV Omoa F à`wº$ Ho$ë`mg dñVyMm doJ V hmoVmo.

dñVyMm gwédmVrMm EHy$U g§doJ mu Amho  Am{U t doimZ§VaMm A§[V_ g§doJ Amho.   
(P1 = mu      P2 = mv )

g§doJmVrb ~Xb    ∝  p2  -  p1

     		    ∝  mv - mu
               	  ∝  m x (v - u)

g§doJ  n[adV©ZmMm Xa  ∝  

m x (v - u)
           t

qH$dm bmdbobm Omoa  F  ∝ 
m x (v - u)
       t
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                                   F  =  km x (v - u)
        t                       (8.2)

                  F  =  kma  					      (8.3)
`oWo a =[(v -u)/t)]   ho ËdaU Amho. (doJmVrb ~XbmMm Xa) K ho à_mUVoMm {ñWam§H$ Amho. 

dñVw_mZ Am{U ËdaUmMo EH$H$ H«$_e: Kg Am{U ms-2 AmhoV. OmoamMo EH$H$ Ago {ZdS>bo OmVo H$s 
{ñWam§H$ K Mr  qH$_V 1 hmoB©b. `mgmR>r, OmoamÀ`m EH$H$mbm Ë`m _mÌoÀ`m énmV n[a^m{fV H$aVmV 
Omo 1 Kg dñVw_mZmÀ`m dñVyV 1ms-2 EdT>o ËdaU CËnÝZ H$aVmo.

AWm©V 1 EH$H$ Omoa = K x (1Kg) x (1ms-2) 
Aem àH$mao K Mr qH$_V 1 hmoVo. g_rH$aU (8.3) Zo
                            F=ma                       (8.4)

OmoamMr _mÌm Kg ms-2 Amho. `mbm Ý`yQ>Z Agohr åhUVmV. N Ûmao Vo {ZX}{eV H$aVmV.	
J{V{df`H$ Xþgè`m {Z`_mZo Amåhmbm dñVyda bmdë`m 
OmUmè`m Omoamg _mnÊ`mgmR>r EH$ nÜXV àmá hmoVo. 
Omoa Ë`m dñVyV CËnÝZ hmoUmao ËdaU Am{U dñVyMo 
dñVw_mZ `m§À`m JwUmH$mamZo àmá hmoVo. J{VÀ`m Xþgè`m 
{Z`_mMm Cn`moJ AmnU Amnë`m X¡Z§{XZ$ OrdZmV 
nmhVmo. {H«$Ho$Q>Mm gm_Zm gwé AgVmZm Vrd« J{VZo 
`oUmè`m M|Sy>bm nH$S>VmZm hmV _mJo IoMVmZm nm[hbo 
Amho H$m`? Aem àH$mao joÌajH$ doJmZo ̀ oUmè`m M|Sy>Mm 
doJ eyÝ` H$aÊ`mgmR>r A{YH$ doi bmdVmo Ago Ho$ë`mZo 
M|Sy>Vrb g§doJ n[adV©ZmMm Xa H$_r hmoD$Z OmVmo. 
Ë`m_wio M|Sy>Mm hmVmdarb à^md H$_r hmoVmo. (AmH¥$Vr 
8.8) Oa M|Sy>bm AMmZH$ AS>{dbo OmV Agob Va Iyn 
doJmZo `oV Agboë`m M|Sy>Mm doJ Iyn H$_r doioV eyÝ` hmoVmo AWm©V M|Sy>À`m g§doJmVrb n[adV©ZMm 
Xa A{YH$ Agob. åhUyZ Pob KoÊ`mg A{YH$ Omoa bmdmdo bmJob. `m_wio joÌajH$mÀ`m hmVmbm 
OI_ hmoD$ eHo$b. C§M CS>rÀ`m _¡XmZmV IoimSy>Zm Hw$eZ qH$dm dmiyda CS>r _mam`Mr AgVo. 
IoimSy>Zr C§M CS>r KoVë`mZ§Va Imbr nS>Ê`mMr doi dmT>{dÊ`mgmR>r Ago Ho$bo OmVo. `m {ñWVrV 
g§doJ n[adV©ZmMm Xa H$_r AgVmo. {dMma H$am H$s H$amQ>onQy> H$go EH$m PQ>Š`mV ~\$m©Mr bmXr VmoS>Vmo.

J{VÀ`m Xþgè`m {Z`_mÀ`m gyÌmMm (g_rH$aU 8.4) Cn`moJ H$éZ n{hë`m {Z`_mbm 
J{UVr`énmV àmá Ho$bo OmD$ eH$Vo.g_rH$aU (8.4) à_mUo.

Am. 8.8  {H«$Ho$Q> gm_mÝ`mVrb joÌajH$ Pob 
KoÊ`mgmR>r M|Sy> ~amo~a Amnbo hmV  

hiy - hiy _mJo KoVmo. 
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                      F = ma
        

  qH$dm     F =
  m ( v - u )      (8.5)

                                   t 
          qH$dm      F = mv - mu

åhUOo, Ooìhm F = 0, t ̀ m H$moUVrhr doiogmR>r, v = u  ̀ mMm AW© hm Amho H$s dñVy g_doJmV 
M{bV hmoV amhrb. Oa u eyÝ` Amho Va  v nU eyÝ` Agob åhUOoM dñVy {dam_mdñWoVM amhrb.

CXmhaU 8.1 EH$ pñWa Omoa 5Kg dñVw_mZmÀ`m EH$m nXmWm©da 2s H$mbmdYrgmR>r H$m`© H$aVmo 
Am{U dñVyMm doJ 3 ms-1 nmgyZ 7 ms-1 n`ªV dmT>{dVo. à`wŠV OmoamMr qH$_V AmoiIm. Oa `m 
Omoambm 5s H$mbmdYrgmR>r à`wŠV Ho$ë`mg dñVyMm A§[V_ doJ {H$Vr Agob ?

CH$b :

{Xboë`m Jmoï>r -  u=3ms-1, v=7ms-1  ,  t = 2s   Am{U m=5 Kg

g_rH$aU (8.5) à_mUo  F =  
m(v-u)

	                                        t
g_rH$aUmV qH$_Vr KmbyZ F= 5 Kg (7ms-1 - 3ms-1)/2s=10N AmVm Oa  5S 

(t=5S) n`ªVÀ`m H$mbmdYrgmR>r Omoa bmdbo OmV Agob Va g_rH$aU (8.5) bm nwÝhm {bhÿZ 
A§[V_ doJ àmá Ho$bm OmVmo.

                          v = u +  Ft
m

u, F, m  Am{U t À`m qH$_Vr g_rH$aUmV KmVë`mg Amnë`mbm A§[V_ doJ {_iVmo. A§[V_ 
doJ v=13 ms-1

CXmhaU 8.2 H$embm A{YH$ Omoambm Amdí`H$Vm Agob ? 2 Kg dñVw_mZmÀ`m nXmWm©V 
5ms-2 À`m XamZo ËdaU {Z_m©U H$aÊ`mg H$s 4Kg dñVw_mZmÀ`m nXmWm©V 2ms-2 À`m XamZo ËdaU 
{Z_m©U H$aÊ`mgmR>r H$moUmbm A{YH$ OmoamMr Amdí`H$Vm Agob?

CH$b :

g_rH$aU (8.4) à_mUo F=ma `oWo  m
1
=2Kg, a

1
 = 5ms-2 ,  VgoM  m

2
=4Kg,  

a
2
 = 2ms-2  `m àH$mao F1=m

1
a

1
 = 2Kg  x 5ms-2=10N  VgoM F

2
=m

2
a

2
 = 4Kg x 2 

ms-2 = 8N 

⇒ F1 >>F
2
, åhUyZ 2Kg dñVw_mZmÀ`m dñVybm 5ms-2  À`m XamZo ËdaU {Z_m©U H$aÊ`mgmR>r 

A{YH$ Omoa bmJob.
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CXmhaU 8.3 : EH$ H$ma 108Km/h doJmZo OmV Amho. ~«oH$ bmdë`mZ§Va Wm§~Ê`mgmR>r {Vbm 
4S Mm AdYr bmJVmo. H$maMo àdmem§gh dñVw_mZ 1000 Kg AgVmZm H$mabm ~«oH$ bmdë`mZ§Va 
bmJUmam Omoa H$mT>m.

CH$b : H$maMm àma§{^H$ doJ  u = 108 km/h   =  108 x 1000 m   =  30 ms-1

    60 x 60s

VgoM H$maMm A§[V_ doJ v=0ms-1, H$maMo àdmem§gh EHy$U dñVw_mZ = 1000 Kg Am{U 
H$mabm Wm§~Ê`mgmR>r bmJbobm doi t=4s g_rH$aU (8.5) à_mUo ~«oH$ bmdUmè`m OmoamMo (F) _mZ 
=  m (v-u )/ t  Amho. g_rH$aUmV qH$_Vr KmbyZ. 

F  = 1000 kg x (0-30) ms-1/4s = -7500kg ms-2  qH$dm -7500N F$U {MÝh ho 
gwM{dVo H$s ~«oH$Zo bmdboë`m OmoamMr {Xem H$ma MbZmÀ`m {XeoÀ`m {déÜX {XeoZo Amho.
CXmhaU 8.4 :  5N Mo ~b mt, dñVw_mZmV 10ms-2 BVHo$ ËdaU {Z_m©U H$aVmo. VgoM m2 
dñVw_mZmV 20ms-2 BVHo$ ËdaU CËnÝZ H$aVmo. Oa XmoÝhr dñVw_mZm§Mo EH${ÌH$aU Ho$bo Va Ë`mV 
`m OmoamH$Sy>Z {H$Vr ËdaU {Z_m©U Ho$bo OmB©b ?

CH$b : g_rH$aU (8.4) Zo m
1
=F/a

1
  VgoM m

2
=F/a

2

`oWo a
1
=10ms-2 , a

2
=20ms-2   VgoM F=5N

`m àH$mao m
1
=5N/10ms-2 = 0.50 Kg

VgoM m
2
=5N/20ms-2 = 0.25 Kg

Ooìhm XmoÝhr dñVw_mZm§Mo EH${ÌH$aU Ho$bo AgVm
EHy$U dñVw_mZ m=0.50 kg + 0.25 Kg = 0.75 kg
AmVm EH$m dñVw_mZda m 5N ~bm Ûmao {Z_m©U Ho$bo OmUmao ËdaU a
a = F/m=5N/0.75 kg  = 6.67 ms-2  

CXmhaU 8.5 :  EH$m bm§~ Q>o~bmda gai aofoV OmUmè`m 20g dñVw_mZmÀ`m M|Sy>À`m  
doJ - H$mi AmboI Am. 8.9 _Ü`o {Xbobm Amho. 

	
Am. 8.9
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Omoa Am{U JVrMo {Z`_{dkmZ

	 Ë`m M|Sy>bm {ñWa {ñWVrV AmUÊ`mgmR>r Q>o~bmH$Sy>Z M|Sy>da {H$Vr Omoa à`wº$ H$amdm 
bmJob ?

CH$b : 
M|Sy>Mm àma§{^H$ doJ 20cms-1 Amho. Q>o~bmH$Sy>Z {_iUmè`m Kf©U Omoam_wio M|Sy>Mm doJ 10s 

_Ü`o eyÝ` hmoVo. doJ-H$mb AmboI EH$ gai aofm Agë`m_wio ho ñnï> Amho H$s M|Sy>da EH$ pñWa 
gmaIo ËdaU Amho.

ËdaU =  a =   
n-u
  t

 = (0 cms-1- 20 cm s-1) 10s

        = -2 cms-2

        = -0.02 ms-2

M|Sy> darb Kf©U Omoa F=ma= (20/1000)Kg x (-0.02 ms-2) = -0.0004N

F$U {MÝh ho Xe©{dVmo H$s M|Sy>À`m J{VÀ`m {déÜX {XeoZo Q>o~bmÀ`m Kf©U OmoamMr {Xem 
Amho.

8.5 J{V{df`H$ {Vgam {Z`_: 

n{hë`m XmoZ J{V{df`H$ {Z`_mZwgma Amåhmbm ho g_OVo H$s bmdboë`m Omoam_wio dñVyÀ`m 
JVrÀ`m AdñWo_Ü`o ~Xb KS>Vmo. {edm` ~b _mnZmMr nÜXV XoIrb `m_wio àmßV hmoVo. JVrÀ`m 
{Vgè`m {Z`_mZwgma Ooìhm EH$ dñVy Xþgè`m dñVyda Omoa à`wŠV H$aVmo Voìhm Xþgè`m dñVyÛmao n{hë`m 
dñVyda Ë`mMjUr Omoa à`wŠV Ho$bm OmVmo. ho XmoÝhr Omoa g_mZ _mZmMr AgyZ {déÜX {XeoV H$m`© 
H$aVmV. hr ~bo H$Yrhr EH$m dñVyda H$m`© H$arV ZmhrV Va XmoZ doJdoJù`m dñVyda H$m`© H$aVmV. 
\w$Q>~m°bÀ`m IoimV M|Sy>bm OmoamV bmW _maVmZm IoimSy> {déÜX g§KmVrb IoimSy>da AmXiVmV. 
EH$_oH$mda ~b bmdVmV. Ë`m_wio XmoKm§Zmhr XþImnV hmoVo. doJù`m eãXmV gm§Jm`Mo Va Omoa ñdV§ÌnUo 
H$Yrhr A{ñVËdmV ZgVmV. ho Omoa OmoS>rZoM à`wŠV hmoVmV. `m XmoÝhr {damoYr OmoamZm {H«$`m Am{U 
à{V{H«$`m Omoa Ago åhUVmV.

g_Om XmoZ {ñà§J VamOy  A Am{U B AmH¥$VrV XmI{dë`mà_mUo EH$_oH$mer OmoS>br Jobr 
AmhoV. B VamOyMo {ñWa Q>moH$ q^Vrer OmoS>bo Jobo Amho. Ooìhm VamOy A À`m _wŠV Q>moH$mer Omoa 
bmdbm OmVmo Voìhm Amnë`mbm Ago AmT>iVo H$s XmoÝhr VamOy g_mZ _mZ Xe©{dVmV. åhUOoM 
VamOy A Ûmao VamOy B da bmdbobm Omoa VamOy B Ûmao VamOy A da bmdboë`m Omoam BVH$mM AgVmo. 
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XmoÝhr Omoam§Mo _mZ g_mZ AgVo. nU `m XmoÝhr Omoam§À`m {Xem _mÌ EH$_oH$m {déÜX AgVmV. VamOy 
A H$Sy>Z VamOy B da bmdboë`m Omoambm {H«$`m åhUVmV. Va VamOy B H$Sy>Z VamOy A da bmdboë`m 
{déÜX {XeoÀ`m Omoambm à{V{H«$`m åhUVmV.  åhUyZ J{VÀ`m {Vgè`m {Z`_mbm ̀ m àH$mao ì`º$ Ho$bo 
OmVo : H$moUË`mhr {H«$`obm g_mZ Am{U {déÜX {XeoZo à{V{H«$`m AgVo. nU ho Adí` bjmV R>odbo 
nm{hOo H$s {H«$`m Am{U à{V{H«$`m Omoa gX¡d doJdoJù`m dñVy§da H$m`© H$aVmV. 

Am.8.10 : {H«$`m Am{U à{V{H«$`m Omoa g_mZ AgyZ nañna {déÜX {XeoZo H$m`© H$aVmV. 

g_Om Vwåhr ñdñWnUo C^o AmhmV Am{U añË`mda MmbÊ`mMr Vw_Mr BÀN>m Amho. Xþgè`m 
{Z`_mZwgma ̀ mgmR>r Vw_À`m earamV ËdaU {Z_m©U H$aUmè`m EH$m OmoamMr Amdí`H$Vm Amho. H$moUVo 
~b Amho ho ? ho ñZm`y ~b Amho Oo Vwåhr añË`mda bmdVm ? Á`m {XeoZo Amåhmbm Om`Mo Amho ho 
noer` ~b Amho Oo Vwåhr añË`mda bmdVm ? Á`m {XeoZo Amåhmbm Om`Mo Amho Ë`mM {XeoZo ho ~b 
bmdbo OmVo ? Zmhr, AmnU añË`mÀ`m n¥ð>^mJmbm Amnë`m nm`mZr _mJo T>H$bVmo. añVm XoIrb 
Vw_À`m nm`mda {VVH$sM nU {déÜX {XeoZo à{V{H$«`m XoVo. åhUyZ AmnU MmbV nwT>o OmVmo. ho OmUyZ 
KoUo Amdí`H$ Amho H$s {H«$`m Am{U à{V{H«$`m Omoa Zoh_r g_mZ Agbo Var Vr ~bo EH$g_mZ 
n[a_mUmMo ËdaU CËnÝZ H$é eH$V ZmhrV. H$maU àË`oH$ Omoa doJdoJù`m dñVw_mZmÀ`m nXmWm©da 
H$m`© H$arV AgVmV.

~§XH$sVyZ Jmoir gwQ>VmZm ~§XþH$sÛmam Jmoirda nwT>rb {XeoV EH$ Omoa à`wŠV hmoVo. Jmoir gwÜXm 
~§XþH$sda g_mZ nU {déÜX {XeoZo à{V{H«$`m ~b bmdVo. `m_wio ~§XþH$ _mJÀ`m ~mOyZo à{Vjo{nV 
hmoVo (Am. 8.11) nU ~§XþH$sMo dñVw_mZ JmoirÀ`m dñVw_mZmnojm A{YH$ Agë`mZo ~§XþH$sMo ËdaU 
JmoirÀ`m ËdaUm nojm IynM H$_r AgVo. EH$m Zmdm>S>`mbm Ooìhm ZmdoÀ`m nwT>À`m ~mOybm CS>r 
_maVmZm JVrÀ`m {Vgè`m {Z`_mMo ñnï>rH$aU hmoVo. ZmdmS>r Ooìhm nwT>À`m ~mOybm CS>r _maVmo Voìhm 
Zmdodarb à{V{H«$`m ~bmZo Zmd _mJo OmVo.(Am. 8.12)
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Am. 8.11 Jmoirda nwT>rb {XeoZo bmdbobo ~b 

Am{U ~§XþH$sda {déÜX {XeoZo bmdbobo ~b.
Am. 8.12 Zmdm>S>çmbmMr nwT>rb  

~mOyZo CS>r- ZmdoMo _mJo OmUo.

CnH«$_ 8.4

OO 	Am. 8.13 _Ü ò XmI{dë`mà_mUo MmH$mÀ`m JmS>rda 

Am. 8.13

XmoZ _wbmZm C^o H$am.

OO 	dmiy Zo ^abobr {nedr qH$dm H$moUVrhr OS> dñVy 
Ë`m§À`mH$S>o Úm.

OO 	dmiyMr {nedr PobÊ`mMm Ioi IoiÊ`mg gm§Jm.

OO 	dmiyMr {nedr \o$H$ë`mZo ({H«$`m) àË`oH$mbm 
Ë`mMjUr à{V{H«$`m {_imbr H$m§ ?

OO 	JmS>rÀ`m MmH$m§da ISy>Zo nm§T>ar aofm H$mT>ë`mg \o$H$Uo- PobUo {H«$`o doiMo MbZ nmhVm 
`oB©b.

AmVm XmoKm§Zm EH$m JmS>rda C^o H$am d Xþgè`m JmS>rda EH$Q>mM C^o ahm. JVrMm Xþgam {Z`_ 
`oWo {Xgob H$maU `oWo g_mZ ~bmZo {Z_m©U hmoUmao ËdaU doJdoJio Agë`mMo nhm`bm {_iVo.  `oWo 
XmI{dbobr JmS>r 12mm qH$dm 18mm OmS>rMo ßbm`dwS> ~moS>©À`m 50cm x 100cm AmH$mamÀ`m 
\$ù`m d ñHo$QgÀ`m MmH$m§À`m XmoZ OmoS>`m dmnéZ V`ma H$aVm `oVo. `oWo ñHo$Q>g~moS>© à^mdr ZmhrV 
H$maU Ë`m_wio gai aofoVrb JVr pñWa amIbr OmV Zmhr.
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  Vwåhr H$m` {eH$bmV

OO J{V{df`H$ n{hbm {Z`_ : Oa EImÚm dñVyda H$moUVmhr ~mø Ag§Vw{bV Omoa H$m ©̀aV Zgob 
Va {VÀ`m {dam_ AdñWoV qH$dm gai aofoVrb EH$g_mZ JVr_Ü`o gmVË` amhVo.

OO dñVyMr pñWa AWdm J{V_mZ AdñWoVrb ~Xbmbm {damoY H$aÊ`mMr àd¥Îmr åhUOoM OS>Ëd 
hmo`.

OO H$moUË`mhr dñVyMo dñVw_mZ ho Ë`mÀ`m OS>ËdmMo _mn Amho. Ë`mMo S.I EH$H$ {H$bmoJ«°_ 
(Kg) Amho. 

OO Kf©U ~b gX¡d dñVyÀ`m JVrMm à{VamoY H$aVmo.

OO JVrMm Xþgam {Z`_: g§doJ n[adV©ZmMm Xa à`wŠV ~bmer g_mZwnmVr AgVmo Am{U g§doJmMo 
n[adV©Z ~bmÀ`m {XeoZo AgVo.

OO OmoamMo SI nÜXVrVrb EH$H$ Kgms-2 Amho. `mbm Ý`yQ>Z `m ZmdmZohr AmoiIbo OmVo 
Am{U N `m g§Ho$VmÛmao ì`º$ Ho$bo OmVo. 1 Ý`yQ>Z Omoa 1 {H$.J«°. dñVw_mZmÀ`m dñVyV  
1 ms-2 ËdaU {Z_m©U H$aVo.

OO dñVyMm g§doJ, Ë`mÀ`m dñVw_mZ d doJ ̀ m§Mm JwUmH$ma AgVmo Am{U Ë`mMr {Xem VrM AgVo 
Or dñVyÀ`m doJmMr AgVo. Ë`mMo SI nÜXVrVrb EH$H$ Kgms-1 Amho.

OO JVrMm {Vgam {Z`_ : àË`oH$ {H«$`obm g_mZ Am{U {déÜX {XeoZo à{V{H«$`m AgVo. Ë`m XmoZ 
{d{^Þ dñVyda H$m`© H$aVmV.

OO

 ñdmÜ`m` 

1. 	 EH$m nXmWm©da Ag§Vw{bV {Zìdi eyÝ` ~møOmoa bmdbobm Amho. Ë`m nXmWm©bm AeyÝ` 
doJmZo MbrV hmoUo O_ob H$m§ ? hmoH$ma Agë`mg doJmÀ`m _mZmda Am{U {Xeoda H$moUË`m 
AQ>r bmJy Ho$ë`m nm{hOoV Vo ñnï> H$am. ZH$ma Agë`mg H$maU gm§Jm.
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2. 	 JmbrÀ`mbm PQ>H$bo (\$Q>H$mabo) AgVm Ë`mVyZ Yyi ~mhoa nS>Vo. {ddoMZ H$am.

3. 	 ~gÀ`m Q>nmda R>odbobo àdmem§Mo gm_mZ ~iH$Q> Xmoè`mZo ~m§YUo lo`ñH$a AgVo.  
Ago H$m§ ?

4. 	 {H«$Ho$Q>À`m M|Sy>bm \$b§XmO ~°Q>Zo \$Q>H$mdë`mZ§Va M|Sy> g_Vb O[_Zrda H$m§hr A§Va 
JS>JS>V OmD$Z Wm§~Vmo. M|Sy>Mm doJ H$_r H$_r hmoV eodQ>r Wm§~Vmo H$maU

	 a) nwaoem OmoamZo \$b§XmOmZo M|Sy> \$Q>H$mabm Zmhr

	 b) M|Sy>da à`wŠV OmoamÀ`m à_mUmV doJ Amho.

	 c) MbZmbm AdamoY H$aUmam Omoa M|Sy>da à`wŠV Amho.

	 d) M|Sy>da Ag§Vw{bV Omoa à`wŠV Zgë`mZo M|Sy> pñWa hmoVmo.

5. 	 EH$ Q´>H$ Q>oH$S>rdéZ Imbr pñWa ËdaUmZo (Constant acceleration) `oD$ bmJVmo. 30 
goH§$XmV Vmo 400 _rQ>a AmH«${_Vmo. Q´>H$Mo dñVw_mZ 7 Q>Z Agë`mg Ë`m darb à`wŠV 
Omoa H$mT>m. (Q>rn : 1 Q>Z = 1000 kg) 

6. 	 Vù`mÀ`m JmoR>boë`m n¥ð>^mJmdéZ 1 kg EH$ XJS> 20 ms-1 doJmZo \o$H$bobm Amho. 
Vmo XJS> 50 {_Q>a A§Va Joë`mda Wm§~Vmo. XJS> Am{U ~\©$ `m_Yrb Kf©U Omoa {H$Vr  
Vo H$mT>m.

7. 	 8000 {H$.J«°. Mo EH$ B§{OZ àË`oH$s 2000 {H$.J«°. À`m nmM S>ã`m§Mr AJJmS>rMo {j{VO 
g_m§Va bmoh_mJm©da IoMV Amho. Oa B§{OZ 40,000 N Am{U bmoh_mJm©Zo 5000 N 
Kf©U ~b à`wŠV H$arV Agë`mg Imbrb qH$_Vr H$mT>m.

	 a) 	{Zìdi ËdaU~b

	 b)	 JmS>rMo ËdaU

8. 	 EH$m ñd §̀M{bV dmhZmMo dñVw_mZ 1500 Kg Amho. 1.7ms-2 ̀ m F$U ËdaUmZo dmhZmbm 
Wm§~{dÊ`mgmR>r dmhZ Am{U añVm `m_Yrb Omoa {H$Vr Agmdm Vo gm§Jm.

9.   v doJmZo OmV AgUmè`m m dñVw_mZmÀ`m EH$m nXmWm©Mm g§doJ {H$Vr ?

	 a) (mv)2  	 b) mv 2 	 c) 1/2 mv2 	 d) mv 
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10. O[_ZrdéZ 200N `m {j{VO g_m§Va ~bmZo EH$ bmH$S>r H$nmQ> A{daV ËdaUmZo 
hb{dÊ`mMm CÔoe Amho. H$nmQ>mda à`wŠV hmoUmam Kf©U Omoa H$mT>m.

11.	JVrÀ`m {Vgè`m {Z`_mZwgma AmnU EH$m dñVybm Ooìhm Y¸$m XoVmo. Voìhm dñVy XoIrb 
{VVŠ`mM ~bmMm {déÜX {XeoZo Y¸$m XoVo. Oa EH$ Q´>H$ añË`mÀ`m H$S>obm Wm§~bm Amho. 
~hþVoH$ Vmo hbUma Zmhr. EH$ {dÚmWu `mbm `mo½` R>adyZ åhUVmo H$s XmoZ nañna {déÜX 
{XeoVrb g_mZ ~bo EH$_oH$§mZm {Zîà^ H$aVmV. Ë`mÀ`m ̀ m ̀ w{ŠVdmXmda ̂ mî` H$am Am{U 
Q´>H$ Z hbÊ`mMo H$maU gm§Jm.

12. 200g dñVw_mZmMm hm°H$sMm M|Sy> 10 ms-1 doJmZo OmV AgVm hm°H$spñQ>H$Zo Ë`mbm Ë`mÀ`m 
_yi _mJm©ZoM, 5ms-1 doJmZo, naV nmR>{dÊ`mgmR>r _mabo OmVo. hm°H$spñQ>H$Zo bmdboë`m 
Omoam_wio hm°H$s M|Sy>À`m JVrÀ`m g§doJmVrb ~Xb H$mT>m.

13.	10 g dñVw_mZmMr ~§XþH$sMr Jmoir 150 ms-1 doJmZo {j{VO g_m§Va gai aofoV OmD$Z 
EH$m bmH$S>mÀ`m R>moH$ù`mda AmXiVo d 0.03 goH§$XmV {dam_ pñWVrV `oVo. bmH$S>r 
R>moH$ù`mÀ`m AmV {H$Vr Imobda Jmoir {eabr Agmdr Vo H$mT>m. VgoM Jmoirda bmH$S>r 
R>moH$ù`mH$Sy>Z à`wŠV OmoamMo _mZ H$mT>m.

14.	1Kg dñVw_mZmMr EH$ dñVy 10 ms-1 doJmZo gai aofoV OmD$Z EH$m bmH$S>r R>moH$ù`mda 
AmXiVo Am{U {dam_pñWVrb 5 Kg dñVw_mZmÀ`m Ë`m R>>moH$ù`mbm {MH$Q>Vo. _J Vo XmoÝhr 
EH$Ì Ë`mM gai aofoV OmVmV. AmXiÊ`m AJmoXaMo Am{U AmXië`mZ§VaMo EHy$U g§doJ 
H$mT>m. VgoM EH$Ì {MH$Q>boë`m dñVw§Mm doJ H$mT>m.

15.	100 Kg dñVw_mZmMm EH$m nXmWm©Mm 6 goH§$XmV 5 ms-1 doJmnmgyZ EH$ g_mZ ËdaUmZo 8 
ms-1 doJ Pmbm Amho. gwédmVrMm Am{U A§[V_ g§doJ H$mT>m. VgoM nXmWm©darb à`wŠV 
OmoamMo _mZ H$mT>m.

16.	A»Va, {H$aU Am[U amhÿb amO_mJm©da Vrd« JVrZo OmUmè`m H$ma _YyZ OmV hmoVo. 
AMmZH$ CS>Umè`m {H$S>çmMr JmS>rÀ`m g_moaÀ`m H$m§Moer Q>¸$a Pmbr d Vmo H$mMobmM 
{MH$Q>bm. A»Va Am{U {H$aU `mda MMm© H$é bmJbo. {H$aU åhUmbm H$s {H$S>çmMo 
g§doJ n[adV©ZmMo n[a_mU H$maÀ`m g§doJ n[adV©ZmÀ`m VwbZoV Iyn OmñV Amho. (H$maU 
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{H$S>çmÀ`m doJmVrb ~XbmMo _mZ H$maÀ`m doJmVrb ~XbmÀ`m _mZmnojm Iyn A{YH$ 
Amho) A»VaMo åhUUo hmoVo H$s H$maMm doJ IynM OmñV hmoVm åhUyZ H$maZo {H$S>çmda Iyn 
A{YH$ ~b bmdbo Agë`mZo {H$S>m _éZ Jobm. amhÿb Zo EH$ Zdm VH©$ {Xbm. Vmo åhUVmo 
H$s H$ma Am{U {H$S>m XmoKm§da g_mZ ~b à`wŠV Pmbo. Am{U XmoKm§À`m g§doJmV g_mZ 
~Xb Pmbm. `mda Vw_Mr à{V{H«$`m Úm.

17.	EH$ 10 Kg dñVw_mZmMr K§Q>r 80 cm C§MrdéZ Imbrb \$aerda nS>br `m AdñWoV 
K§Q>rMo \$aerdarb ñWmZm§V[aV g§doJmMo _mZ H$mT>m. Imbrb {XeoZo hmoUmao ËdaU 10ms-2 
Ago g_Om.

 A{V[aŠV ñdmÜ`m`

A
1
.  J{V_mZ AdñWoVrb EH$m dñVyMm A§Va - H$mb VŠVm Imbrb à_mUo Amho. 

H$mb (goH§$X) A§Va (_rQ>a ) 

0 0

1 1

2 8

3 27

4 64

5 125

6 216

7 343
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(a) 	ËdaUmÀ`m ~m~VrV AmnU H$moUVm {ZîH$f© H$mT>mb ? ho A{daV (pñWa) Amho H$s dmT>V 
Amho H$s H$_r hmoV Amho H$s eyÝ` Amho ? 

(b) 	dñVyda bmJUmè`m Omoamg§~§Yr Vwåhr H$moUVm {ZîH$f© H$mT>mb ?

A
2
.  1200 Kg dñVw_mZmÀ`m H$mabm gnmQ> añË`mda XmoKo g_mZ doJmZo T>H$bVmV Ë`mM 

H$mabm {VKm§Zr T>H$bobo Va 0.2ms-2 BVHo$ ËdaU CËnÞ hmoVo. Va àË`oH$ OU H$mabm 
{H$Vr Omoa bmdyZ T>H$bV hmoVm ? 

	 (àË`oH$ ì`ŠVr g_mZ ñZm`y ~bmZo T>H$bV hmoVm Ago g_Om)

A
3
. 500 J«°_ dñVw_mZmMm EH$ hmVmoS>m 50ms-1 doJmZo {Iim R>moH$Vmo. hmVmoS>çmbm  

{Iim 0.01 goH§$Xm BVŠ`m H$_r doimV Wm§~dVmo. Va {Iim hmVmoS>çmda {H$Vr Omoa 
à`wº  H$aVmo ? 

A
4
. 1200 Kg dñVw_mZmMr EH$ H$ma gai aofoV 90 Km/h `m g_doJmZo OmV Amho. EH$m 

~mø Ag§Vw{bV Omoam_wio H$maMm doJ 4 goH$§XmV18 Km/h BVH$m H$_r hmoVmo. àdoJ 
Am{U g§doJ n[adV©Z H$mT>m. VgoM Amdí`H$ OmoamMo _mZ H$mT>m.

*****
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CÎmao{dkmZ

CÎmao
^mJ - 1

àH$aU 7
	 1.	 (a)  A§Va = 2200 m; {dñWmnZ = 200 m.
	 2. 	 (a)  gamgar JVr = gamgar doJ = 2.00 ms-1

		  (a)  gamgar JVr = 1.90ms-1, gamgar doJ = 0.952 ms-1

	 3. 	 gamgar JVr = 24 kmh-1

	 4. 	 AmH«${_bobo A§Va = 96 m 
	 7. 	 doJ = 20ms-1, doi = 2 s
	 10. 	 JVr = 3.07 kms-1

àH$aU 8
4. 	 C
5. 	 14000N
6. 	 -4N,
7. 	 a) 35000 N
		 b)  1.944 m/s-2

8. 	 dmhZmÀ`m JVrÀ`m {déÜX {XeoZo 2500 N
9. 	 d
10. 200 N
12.	3 Kg m s-1

13.	2.25m, 50 N
14.	10 Kg m s-1, 10 Kg m s-1,   5/3 m s-1

15.	500 Kg m s-1, , 800 Kg m s-1 ,  50 N
17.	40 Kg  m s-1 
		 A2. 240 N	
		 A3. 2500 N
		 A4. 5m s-2, 24000 K gm s-1;  6000N

    
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